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SUMMARY Globally, progress in improving the survival and well-being of mothers has been slow, and this
holds true for the Eastern Mediterranean Region. Thus at the current pace, it is unlikely that the Millennium
Development Goal related improving maternal health will be achieved in the Region by the year 2015. This
paper outlines the factors contributing to maternal mortality and poor health in the Region and the challenges
faced. The action needed to redress the situation and improve maternal health, and hence achieve the fourth
Millennium Development Goal, is presented.

Introduction

Too many mothers in the world are dying
or suffering from the effects of ill-health,
poor nutrition and inadequate health care.
Each year more than half a million mothers
die in childbirth and around 4 million babies
do not survive past the first 4 weeks of life
[1]. A significant proportion of these deaths
take place in the Eastern Mediterranean Re-
gion (EMR) of the World Health Organiza-
tion. In fact, in several countries of the
Region, pregnancy and childbirth are one
of the leading causes of death for women
of reproductive age. The latest estimates
show that in terms of the levels of maternal
mortality, EMR falls directly below the Af-
rican Region. Every year in the Region, ap-
proximately 53 000 mothers die as a result
of pregnancy-related complications [2].
Many more become ill or are left disabled.
Yet, the fate of these women is often not
fully recognized.

Maternal health in the Eastern
Mediterranean Region

The 10th revision of the ICD-10: Interna-
tional classification of diseases and health-
related conditions defines maternal
mortality as “the death of a woman while
pregnant or within 42 days of termination
of pregnancy, irrespective of the duration
and site of the pregnancy, from any cause
related to or aggravated by the pregnancy
or its management but not from accidental
or incidental causes” [3].

Around the world, every minute, a
woman dies from complications in preg-
nancy and childbirth. That means that 1400
women die every day and more than half a
million women die every year [4]. Many
millions more suffer disabilities. In the Re-
gion alone, 145 women die from complica-
tions in pregnancy and childbirth every day,
and more than 53 000 women die of these
causes every year [2]. In fact, the 2004 es-
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timates report the Regional maternal mor-
tality ratio at 370 deaths per 100 000 live
births and the neonatal mortality rate at
32.7 per 1000 live births.

There are great variations and dispari-
ties in maternal mortality levels between
countries of the Region. Kuwait, Libyan
Arab Jamahiriya, Oman, Qatar, Saudi Ara-
bia and United Arab Emirates have, signifi-
cantly, achieved over 75% reductions
compared to levels in 1990. Maternal mor-
tality ratios in these countries range from 0
to 40 per 100 000 live births. Other coun-
tries, such as Bahrain, Egypt, Islamic Re-
public of Iran, Jordan, Morocco, Syrian
Arab Republic and Yemen have made con-
siderable progress in reducing maternal
mortality by 50% to 75% from levels in
1990. These countries still need to bring
about further reduction in maternal mortal-
ity, with maternal mortality ratios ranging
widely from 21 to 366 per 100 000 live
births. Meanwhile, the reduction in mater-
nal mortality in Afghanistan, Djibouti, Iraq,
Pakistan, Somalia and Sudan has not ex-
ceeded 25% from levels in 1990, with ma-
ternal mortality ratios ranging from 294 per
100 000 live births in Iraq to 1600 in Af-
ghanistan and Somalia [2].

Over 95% of the burden of maternal
death in the Region is shared by 7 coun-
tries, namely Afghanistan, Iraq, Morocco,
Pakistan, Somalia, Sudan and Yemen.
These countries, along with Djibouti, have
particularly high maternal mortality ratios
(over 200 deaths per 100 000 live births).
These countries are therefore considered
priority countries whose maternal health
must be addressed if the Millennium Devel-
opment Goals are to be achieved [2]. That
said, it is nevertheless important to remem-
ber that maternal health is a high priority
that should be of concern in all countries of
the Region.

Factors contributing to
maternal mortality

Global progress in improving the survival
and well-being of mothers has been slow.
The regional target, established in 1990 by
the Thirty-seventh Session of the Regional
Committee for the Eastern Mediterranean,
was to reduce the maternal mortality ratio
by 50% between 1990 and 2000 [5]. How-
ever, the average maternal mortality ratio in
the Region in 2004 was estimated at 370
per 100 000 live births, compared to 465
per 100 000 live births in 1990, a reduction
of only around 20% between 1990 and
2004 (Figure 1). Thus at the current pace,
it is unlikely that the Millennium Develop-
ment Goal related improving maternal
health will be achieved in the Region by the
year 2015.

The process of improving maternal
health in the Region faces many challenges
which have slowed progress in recent
years. The most important factors that
contribute to the maternal health situation
are community awareness about life-saving
practices in pregnancy, childbirth and
home care for children, literacy and female
education, fertility and family formation
patterns, and quality of health care delivery
systems.

Unfortunately, for many years the East-
ern Mediterranean Region has been devas-
tated by man-made disasters and conflicts
which have tremendously affected the
health of the populations in some countries,
especially the vulnerable groups such as
children and mothers. The social and health
impacts of political instability, domestic cri-
ses and economic sanctions are well docu-
mented in the Region.

The impact of political instability and
domestic crisis on the maternal health-re-
lated indicators is clearly demonstrated in
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Iraq. After experiencing a remarkable de-
cline in the morbidity and mortality indica-
tors for children and mothers in the 1980s,
death levels among mothers rose sharply
from 40 per 100 000 live births in 1989 to
294 per 100 000 in 2004 [2]. In addition,
the low birth weight rate also increased
from 4.5% in 1990 to 25% in 2004. These
increases resulted mainly from the applica-
tion of economic sanctions, which led to a
deterioration in the quality of health care,
lack of essential drugs and poor nutritional
status. To varied intensity, similar situa-
tions apply in other countries with high
maternal mortality levels, including Afghan-
istan, Somalia and Sudan. Provision of es-
sential health services to mothers in these
countries is a human right that can be ful-
filled through the implementation of effec-
tive interventions.

Political commitment is an essential fac-
tor contributing towards the achievement
of the Millennium Development Goals. Un-
fortunately, however, since 2000, there has
been a reduction in health expenditure on
maternal health in the Region. Moreover,
there are no clear policies on maternal

health in most of the countries that would
give long-term direction and ensure sus-
tained commitment to this important public
health area.

The current level of health expenditure,
especially in the low-income countries of
the Region, which are also those with the
highest maternal mortality, is insufficient to
support strategies and actions necessary to
achieve the Millennium Development
Goals. The serious reduction in WHO allo-
cations to maternal health at the regional
level has also adversely affected the scaling
up of the implementation of effective relat-
ed interventions.

Furthermore, the current tendency to
fund vertical, disease-specific programmes
has dramatically shifted resources from
maternal health. This tendency may lead to
neglect of integrated strategies that aim to
strengthen the health system and to build
capacity in human resources, both of
which are essential to support and sustain
progress towards achieving the Millennium
Development Goals.

A lack of qualified human resources for
maternal health interventions and pro-

Figure 1 Regional trend in reduction of maternal mortality 1990–2004, with projections to 2015
(Source: WHO/EMRO, 1976–2003)
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grammes in the Region adds to the magni-
tude of the problem and the development of
qualified, skilled staff requires further at-
tention. The inadequate pre-service (basic)
education of health providers overburdens
the health system with a continuing need to
improve and update health providers’
knowledge and skills. Low quality in-
service training of health providers and
high turnover of trained staff are also major
obstacles to providing good quality health
services to mothers, particularly where
they are most needed.

Socioeconomic factors play a large role
in the maternal health situation. Poverty, il-
literacy, malnutrition and the low social sta-
tus of women are undoubtedly among the
major underlying causes of maternal mor-
tality. The average literacy rate for adult fe-
males in 6 countries (Afghanistan, Djibouti,
Pakistan, Somalia, Sudan and Yemen) with
high maternal mortality is 40%, compared
to 56% for the Region as a whole. Poverty
alleviation, improved feeding practices, fe-
male education and eradication of illiteracy,
particularly among women, are important
factors in protecting and promoting mater-
nal health, and require special attention in
countries with high maternal mortality lev-
els [2].

Provision of primary health care and ef-
fective referral services to mothers is a pre-
requisite to reduction of morbidity and
mortality among this vulnerable group of
the population. In the 6 countries with high
maternal mortality, the average proportion
of the population with access to local health
facilities is around 70%, compared to 84%
in the Region as a whole [2]. Lack of qual-
ity services, lack of essential supplies and
trained personnel, lack of access to quality
care, lack of facilities for emergency trans-
port, and lack of or poor referral services
are all crucial steps on the road to death due
to poor infrastructure.

The health hazards resulting from too
early pregnancy, too late pregnancy, too
close pregnancy and too many pregnancies
are well established. If such high-risk preg-
nancies were prevented, it is estimated that
maternal mortality could be reduced by up
to 25%. Unfortunately, in the 6 countries
with high maternal mortality, on average
only 26.5% of married women use contra-
ceptives compared to 40% for the Region.
Promoting family planning among married
women is an effective intervention to pre-
vent many avoidable deaths among moth-
ers [2].

Data and information related to maternal
health are still scarce in most countries of
the Region. Even when available, these data
are often either of poor quality or their use
in decision-making and planning is very
limited.

Transforming knowledge into
action

Much research has been conducted, pro-
ducing a considerable fund of information
on maternal health and causes of ill health.
For example, it has been established that
some 80% of all maternal deaths are caused
by just 5 factors: haemorrhage, infection,
unsafe abortion, high blood pressure and
obstructed labour [2]. In addition, poverty,
social exclusion, low levels of education
and violence against women are powerful
underlying causes of maternal death and
disability. Women who become pregnant
very young, who give birth many times,
who suffer from infectious diseases such
as malaria, tuberculosis and HIV/AIDS,
and who are malnourished or anaemic are
more likely to die.

Effective knowledge and tools exist to
reduce this suffering and death. However,
to make a real difference they must reach
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all mothers who need them. Experience has
shown that the known interventions are af-
fordable and can be delivered, even in the
poorest parts of the Region. At the same
time, international agreements such as the
United Nations Millennium Declaration
have paved the way for removing impor-
tant obstacles to the widespread delivery of
life-saving knowledge and tools.

More than 189 nations – including the
countries of the Region – have committed
themselves to the Millennium Declaration
and the targets of the Millennium Develop-
ment Goals. The Millennium Development
Goals acknowledge the importance of
healthy mothers for social and economic
development. They also show that simulta-
neous action is needed across many differ-
ent fronts in order to achieve results.

The World Health Organization has ded-
icated World Health Day 2005, as well as
The World Health Report 2005, to mothers
and children. The slogan used for World
Health Day 2005, “Make Every Mother and
Child Count”, reflects the urgent need for
governments and the international commu-
nity to make the health of women and chil-
dren a higher priority. World Health Day
2005 has been a unique opportunity to raise
awareness of this major public health and
development issue, and of the efforts need-
ed by all to ensure life and good health
among mothers and children.

To reduce maternal deaths dramatically,
all pregnant women need access to high-
quality delivery care with at least 3 key ele-
ments: skilled care at birth, emergency
obstetric care in case of complications, and
a functioning referral system which en-
sures access to emergency care if needed.
There are sound medical reasons why gov-
ernments should invest in skilled birth at-
tendants, especially for the time of birth.
Most maternal and newborn deaths occur
around the time of delivery or shortly there-

after. These deaths could be prevented or
managed if women had access to a skilled
attendant with necessary back-up and sup-
port. In fact, there is a reverse correlation
between the percentage of births attended
by skilled health personnel and maternal
mortality ratio in countries of the Region
[2].

The Regional Office has adopted the
Safe Motherhood Initiative as a priority
strategy to protect and promote maternal
health in countries of the Region. As a re-
sult, maternal health care delivery indica-
tors have improved significantly. Between
1990 and 2004, the percentages of preg-
nant women and deliveries attended by
skilled personnel increased by 114% (from
28% to 60%) and 47% (from 36% to 53%)
respectively. Nevertheless, if current
trends continue, some countries will not be
able to achieve the targets of the Millenni-
um Development Goals. Therefore con-
certed acceleration efforts are urgently
needed, particularly in priority countries.
The launch of WHO’s Making Pregnancy
Safer initiative in 2000 was a significant
step forward towards reducing maternal
and neonatal ill health in Member States.
The adoption of the Making Pregnancy
Safer strategy is expected to accelerate the
reduction of maternal morbidity and mor-
tality through: 1) strengthening health care
delivery systems; 2) improving knowledge
and skills of health workers about early de-
tection and management of complications
in pregnancy and delivery; and 3) educating
women and their families about the risks
mothers may encounter and about the ap-
propriate actions that need to be taken
should danger signals be identified.

In October 2004, noting with concern
the high levels of maternal and child mortal-
ity in some countries of the Region which
prevent the achievement of the Millennium
Development Goals, and impede the human
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and socioeconomic development of those
countries, the Fifty-first Session of the Re-
gional Committee for the Eastern Mediter-
ranean passed Resolution EM/RC51/R.4,
which focused on moving towards achiev-
ing the Millennium Development Goals
through investing in maternal and child
health [6]. The Resolution urged Member
States to re-examine their existing national
policies and strategies; to expand upon
achievements made and build on them; to
strengthen national surveillance systems
and adopt evidence-based interventions; to
establish national maternal mortality com-
mittees to review and monitor maternal
deaths; and to incorporate maternal health
approaches into formal teaching curricula
of medical and paramedical schools. In ad-
dition, the Resolution called upon the Re-
gional Office to support further the scaling
up of effective interventions; to assist
Member States to conduct in-depth assess-
ment of maternal mortality; and to report
periodically to the Regional Committee on
the progress in maternal and child health.

In accordance with the Making Preg-
nancy Safer strategy, the Regional Office –
in collaboration with WHO Headquarters –
developed a strategic document entitled A
framework for strategic directions for ac-
celerating the reduction of maternal mor-
tality in the Eastern Mediterranean Region
[7]. The document has served to provide a
reference on the situation of mothers in the
Region, along with a background to the
problem of maternal mortality that is facing
several Member States. The document also
discusses the challenges facing the Region
that may impede the process of moving to-
wards achieving the Millennium Develop-
ment Goals. At the same time, the
document sets out strategic directions to
pave the way for Member States to accel-
erate the reduction in maternal mortality
and move closer to realizing the targets set

by the Millennium Development Goals. The
central objective of the Making Pregnancy
Safer strategy is to ensure safe pregnancy
and childbirth through the availability, ac-
cess and use of quality skilled care for all
women and their newborns by ensuring
that skilled care at every birth is a priority.

Conclusion

There is widespread lack of awareness in
the Region about the Millennium Develop-
ment Goals announced in the Millennium
Declaration in 2000, even among maternal
health programme managers, and the adop-
tion of the goals has not translated into ac-
tion to achieve them. National policies on
maternal health are still lacking in most of
the countries.

If the current maternal mortality trends
in the Region continue, the Millennium De-
velopment Goals are unlikely to be
achieved. Only if commitment, intensive
efforts and national plans are made and
translated into action, including resources
allocation, will the Region be able to meet
the Millennium Development Goals. Such
efforts and plans should target the
strengthening of health systems, expansion
in the coverage of effective integrated in-
terventions and recognition of the essential
role of community participation.

Too many women are dying due to po-
tentially preventable causes. The magnitude
of the problem is known, so are its causes
and contributing factors. The challenges to
promoting the health of mothers have been
laid out. At the same time, we know the
appropriate and effective interventions.
Rapid and coordinated action is needed to
reach every mother with an essential and
affordable package of these proven inter-
ventions. The time to act is now.
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SUMMARY Current efforts in some countries of the Eastern Mediterranean Region are still insufficient to
achieve the fifth Millennium Development Goal on improving maternal health. Strong commitment, intensive
efforts and effective national policies and strategies are now urgently required in order to translate vision into
action. Such efforts and plans should target the strengthening of health systems, the expansion in the
coverage of effective integrated interventions, and the recognition of the essential role of individuals, families
and communities in making pregnancy safer. This article provides a background on the current situation of
maternal health in the Eastern Mediterranean Region, including underlying causes and contributing factors,
and describes strategic directions aimed at accelerating the reduction of maternal mortality in the Region and
moving closer to the achievement of the Millennium Development Goals.

Introduction

Globally, progress towards reducing ma-
ternal mortality has been so far slow and
insufficient. More than half a million wom-
en around the world die each year as a re-
sult of pregnancy and childbirth. Millions
more become ill or are left disabled. In ad-
dition, each year, 3.3 million babies are
dead at birth and another 4 million do not
survive beyond the first 4 weeks of life;
many more are left handicapped because of
inadequately managed pregnancies and
births. The vast majority (99%) of maternal
deaths take place in developing countries.
In the Eastern Mediterranean Region alone,
around 53 000 women of childbearing age
die every year as a result of pregnancy-re-
lated complications.

Most maternal deaths arise from com-
plications during childbirth, in the immedi-
ate postpartum period, or as a result of
unsafe abortion. Factors commonly asso-
ciated with these deaths include the ab-

sence of skilled health personnel during
pregnancy and childbirth, lack of services
able to provide emergency obstetric care
and deal with the complications of unsafe
abortion, and ineffective referral systems.
Most of these maternal deaths are consid-
ered potentially preventable.

There is an urgent need to develop stra-
tegic directions that address maternal
health and aim at decreasing maternal mor-
tality in the Eastern Mediterranean Region,
using our knowledge of the situation and
our understanding of useful interventions
and setting them into one comprehensive
framework.

Current situation of maternal
health in the Region

Relationship to the Millennium
Development Goals
In 2000, the United Nations General As-
sembly adopted the United Nations Millen-
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nium Declaration, which set eight Millen-
nium Development Goals (MDGs) to be
achieved by 2015. The fifth goal addresses
the need to improve maternal health and
sets a target of achieving a 75% reduction
in the maternal mortality ratio by 2015 from
the level in 1990. For this target, two indi-
cators have been selected to help track
progress: maternal mortality ratio and pro-
portion of births attended by skilled health
personnel.

Maternal mortality ratio (MMR)
The average MMR in 2004 was estimated
at 370 per 100 000 live births, compared to
465 per 100 000 live births in 1990, a re-
duction of only around 20%. The regional
target for this period, established in 1990
by the Thirty-seventh Session of the Re-
gional Committee for the Eastern Mediter-
ranean in resolution EM/RC37/R.6, was to
reduce the Regional MMR by 50% between
1990 and 2000.

However, there are great variations and
disparities in maternal mortality levels be-
tween countries of the Region. Some coun-
tries have achieved over 75% reductions
compared to levels in 1990 with MMRs
reaching as low as 0, while other have not
exceeded 30% from levels in 1990, with
the maternal mortality ratio reaching up to
1600 per 100 000 live births.

Proportion of births attended by
skilled health personnel
Skilled birth attendants are defined by the
World Health Organization as “trained mid-
wives, nurses, nurse-midwives or doctors
who have completed a set course of study
and are registered or legally licensed to
practice”. Most maternal and newborn
deaths occur around the time of delivery or
shortly thereafter. Some 80% of maternal
deaths are due to a few direct obstetric
complications (sepsis, haemorrhage, ec-

lampsia, obstructed labour and abortion)
and most could be prevented or managed if
the woman had access to a skilled birth at-
tendant with necessary back-up and sup-
port.

According to the Millennium Develop-
ment Goals, 80% of all births should be as-
sisted by skilled attendants by 2005, and
90% by 2015. However, in 2004, it was
estimated that only 53.3% of births in the
Eastern Mediterranean Region were attend-
ed by skilled attendants, compared to 36%
in 1990, making only a 48% increase in this
proportion.

Strategic directions for making
pregnancy safer in the Region

Central strategic objective
The central objective of the World Health
Organization’s Making Pregnancy Safer
(MPS) strategy is to ensure safe pregnancy
and childbirth through the availability, ac-
cess and use of quality skilled care for all
women and their newborns. As a priority,
skilled care should be ensured at every
birth.  Skilled care in maternal and newborn
health refers to the process by which a
pregnant woman and her newborn are pro-
vided with the necessary care which must
include, apart from care in normal (uncom-
plicated) births, timely referral and man-
agement of complications if they arise. The
essential component of skilled care is the
presence of a skilled attendant and other
key skilled professionals supported by an
appropriate environment with access to ba-
sic supplies, drugs and relevant emergency
services. Skilled care should be provided
within a continuum of care. This continu-
um extends from care and support in the
home, to care by a skilled attendant
throughout pregnancy, childbirth and the
postnatal period, to the care needed in case
of complications.
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Guiding principles
The core values upon which the strategic
directions are based include promoting ma-
ternal and neonatal health as a human right;
promoting gender equality, while tackling
the lower status of women and discrimina-
tion against women; tackling inequities in
health, with priority attention to poor and
underserved groups; and improving mater-
nal health using a culturally sensitive ap-
proach that takes into consideration the
sociocultural dimensions and specificities
of the Eastern Mediterranean Region.

The strategic directions highlight the
importance of certain operational princi-
ples, such as the existence of a continuum
of care at all levels of the health system
from the household to the first service level
to the higher level service site. Primary
care should be strongly connected to a re-
ferral system in order to effectively manage
life-threatening complications. In addition,
quality of care should be maintained in or-
der to effectively manage routine cases as
well as complications. Addressing provid-
ers’ needs and community views, particu-
larly those of women, on the quality of
service provision is the key to ensuring im-
proved quality and increased access and
utilization. Furthermore, the MPS strategy
focuses on links with family planning ser-
vices, other reproductive health services
and other aspects of primary health care,
including management of malaria and HIV
where applicable. Furthermore, partner-
ships are an important principle in shaping
the MPS strategic directions, as they have
been shown to bring down mortality rates
in a range of contexts. Such partnerships
could be created between governments,
civil society, professional groups, interna-
tional agencies and donor groups. Finally,
good governance, peace and security re-
main vital components of a sustained effort
to improve the health and survival of moth-

ers and their newborn babies, and are espe-
cially relevant to the Eastern Mediterranean
Region.

Priority actions
Achieving political commitment
Achieving the objective of skilled care for
all women and their newborns requires
strong political will. Therefore, it is neces-
sary to develop national maternal health
policies which prioritize the interventions
required to reach the population groups
most in need, bring all elements of maternal
health together in one policy document, re-
allocate resources and serve as a reference
for partners to help guide their assistance
to countries and achieve the MDGs.

Well-managed advocacy, based on solid
data, to create awareness of the scale and
consequences of the problems of maternal
and perinatal mortality in a country must
also spread beyond the experts working in
the area of maternal and child health and
include other stakeholders in government,
policy-makers, religious leaders, academic
institutions, professional associations and
nongovernmental organizations, as well as
community and women’s groups. Interna-
tional organizations, nongovernmental or-
ganizations, local groups and the local
media will have a key role to play in sup-
porting governments in their efforts to mo-
bilize resources.

Promoting a favourable policy and
legislative environment
It is important to develop a human resourc-
es policy that is comprehensive and that
takes into consideration the country-
specific context. Such a policy would
serve to regulate issues such as licensing of
health providers and skilled attendants and
the extent to which each can perform cer-
tain procedures. Removal of unnecessary
restrictions from policies and regulations in
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order to create a supportive framework for
ensuring skilled care for all women and
their newborn babies is likely to contribute
significantly to improved access to servic-
es.

Ensuring that regulations and standards
are in place is important to guarantee that
the necessary medicines, equipment and
supplies are available on a consistent and
equitable basis and meet international quali-
ty standards.

Ensuring adequate financing
Sustainable financing mechanisms should
be set up so that actions to strengthen the
health system can yield results. Improving
health financing would reduce the extent to
which people have to make large out-of-
pocket payments at the point of service, in-
crease the accountability of institutions
responsible for managing insurance and
health care provision, improve the pooling
of health fund contributions across rich
and poor and raise money through adminis-
tratively efficient means. Such sustainable
financing mechanisms would play the
greatest role in countries of the Region that
suffer from poverty by offering financial
protection to those who need it most.

Strengthening the delivery of health care
services
Maternal health should be embedded into an
integrated and comprehensive set of prima-
ry health care services that are intended to
reach out to all parts of the population. To
realize these primary health care objectives,
health care for women and newborn babies
should be underpinned by reproductive
health programmes, such as family plan-
ning, and also strongly linked with other
key primary health care components, such
as the prevention and treatment of malaria,
wherever necessary.

To strengthen health care delivery and
create functioning systems the provision of
an effective, skilled and appropriately
trained workforce is fundamental. The
health system requires a comprehensive
human resources policy which is able to
manage different workforce issues, such
as shortages, drain of human resources,
deployment and motivation, which strain
health care service delivery in several plac-
es in the Region. The health system needs
to be equipped with sufficient numbers of
skilled workers to deliver essential services
at each level of care. The continuum of
care also requires a functioning referral
system for the management of pregnancy-
related complications in an emergency.

Empowering women, families and
communities
A number of strategies are required to work
effectively with women, their families and
communities to strengthen their capacities
to provide appropriate care in the home; to
make healthy decisions and to act upon
those decisions, including the decision to
seek care at other levels of the continuum
when needed; and to assume their impor-
tant role as partners in improving maternal
and newborn health. The strategies of edu-
cation, community action, partnerships, in-
stitutional strengthening and local
advocacy have been identified, as have key
interventions to contribute to the empower-
ment of women, families and communities
to improve and increase their control over
maternal and newborn health, as well as to
increase access and use of quality health
services.

Strengthening monitoring and evaluation
for better decision-making
Effective monitoring and evaluation is es-
sential to programme and service improve-
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ments. Tracking progress is also a potent
tool for advocacy and can galvanise politi-
cal commitment for improving maternal
and neonatal health and survival. Improved
monitoring of maternal and neonatal deaths
is a priority, especially in Member States
where vital registration is incomplete. Ap-
proaches should be tailored to country con-
texts, but the application of facility audits,
special surveys for women of reproductive
age, verbal autopsies and even special
questions administered through the census
have all been and can be used successfully.
However, the eventual aim should be the
strengthening of vital registration and im-
provements in country health management
information systems. This would help de-
tect epidemiological patterns and maternal
morbidity and mortality trends, in order to
identify appropriate interventions that ad-
dress real needs in the community.

Implementation framework

Implementing the priority actions just de-
scribed will depend on country contexts.
The following key issues for implementa-
tion are intended as a guide for prioritizing
strategic elements in countries.

Building on existing country
efforts and maintaining gains
It is vital to build on existing country ef-
forts and strengthen the processes, struc-
tures and systems for planning, implemen-
ting and evaluating the national safe moth-
erhood programme. Hard-fought gains
should be maintained and country process-
es respected. It is evident that it may not be
possible to implement all activities in the
strategy simultaneously, or in the same way
throughout a country. The priority actions
can be introduced and scaled up at different
rates and in alternative ways based on local

needs and available resources. The plan of
action must allow for local decision-
making, prioritizing and adaptations to meet
the particular needs of a district or region.

Partnerships—a participatory
approach
Strong political commitment and strategic
partnerships at all levels are crucial for
gaining the necessary intersectoral collabo-
ration. All stakeholders at both national and
local levels, including public and private
providers, all related programmes and rep-
resentatives from women’s and communi-
ty groups, should be actively involved from
a very early stage in identifying priorities,
assessing needs, developing, implementing,
monitoring and evaluating maternal and
newborn health programmes and plans.
The involvement of other ministries, such
as those dealing with education, finance,
transportation, social welfare and women’s
affairs, is critical. In addition, working
closely with nongovernmental organiza-
tions and the private sector in a systematic
and regulated manner would allow the tap-
ping of resources, be it financial, human or
logistic, and strengthen and regulate the
participation of these two sectors that are
increasingly playing a significant role in
shaping the health of the populations of the
Region.

Strong programme management
and planning
A high-level national multidisciplinary task-
force or committee, with the responsibility
to take action and influence policy change,
as well as to coordinate and oversee all
partners’ efforts, is required. Actions taken
by such a taskforce should be underpinned
by the strongest available evidence. Efforts
should be focused on identifying the com-
ponents which need strengthening in the
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health system for building the continuum of
care. Evidence-based interventions should
be promoted and national standards for the
essential package should be established or
revised, with clear lines of accountability
and reporting and monitoring of progress.

Conclusion

Too many women in the Region are suffer-
ing and dying due to pregnancy-related
causes. Most of these deaths are potentially
preventable. We now know what can be
done to prevent these deaths. Tens of thou-
sands of mothers in the Eastern Mediterra-

nean Region could be saved using the
knowledge and experience we have today.
The challenge is to transform knowledge
and experience into action. This requires
the commitment of Member States, who
have a unique opportunity to accelerate re-
duction of maternal mortality at this time,
with support from the World Health Orga-
nization and other concerned partners.
What remains is for all those involved to
amalgamate efforts and join forces in coor-
dinated action to decrease maternal mortal-
ity and bring closer the achievement of the
Millennium Development Goals.

World Health Day 2005
Make every mother and child count
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ABSTRACT A community-based survey was conducted in October 2003 to investigate the determinants of
contraception use and probability of 2 years continuation among ever married women of reproductive age in
Karak, south Jordan. Of the 1109 participants, 61% were ever users of contraceptives in 1389 segments,
median duration 24.0 months. The cumulative proportion of continuation was 92% at 6 months, 65% at 12
months and 42% at 24 months. Older age, longer duration of marriage, large number of surviving children
and use of the intrauterine device independently predicted a longer duration of contraception use. Pregnancy
planning (74%) was the most frequently stated reason for discontinuation. Family planning programmes
should focus on reducing discontinuation and recommending methods with a higher probability of continua-
tion.

Utilisation de la contraception et probabilité de sa poursuite : enquête communautaire dans le sud
de la Jordanie
RÉSUMÉ Une enquête communautaire a été réalisée en octobre 2003 pour identifier les déterminants de
l’utilisation de la contraception et la probabilité de sa poursuite pendant 2 ans chez des femmes en âge de
procréer déjà mariées à Karak dans le sud de la Jordanie. Sur les 1109 participantes, 61 % avaient déjà
utilisé des contraceptifs dans 1389 segments, la durée médiane étant de 24,0 mois. La proportion cumulative
de la poursuite de la contraception était de 92 % à 6 mois, de 65 % 133 à 12 mois et de 42 % à 24 mois. L’âge
plus avancé, la plus longue durée du mariage, le nombre important d’enfants survivants et l’utilisation d’un
dispositif intra-utérin prédisaient de façon indépendante une plus longue durée d’utilisation de la contracep-
tion. La planification d’une grossesse (74 %) était la raison la plus fréquemment citée pour l’arrêt de la
contraception. Les programmes de planification familiale devraient chercher à réduire l’abandon et recom-
mander des méthodes ayant une plus forte probabilité de poursuite.
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Introduction

Since the United Nations International Con-
ference on Population and Development,
held 5–13 September 1994 in Cairo, Egypt,
Jordan’s record in advancing the reproduc-
tive health agenda has been mixed, yet fam-
ily planning has been recognized as a top
priority and has been identified as a key ele-
ment in reducing fertility for all age groups
and in many developing countries [1–3].
Moreover, family planning is one of the 6
interventions recommended by the World
Health Organization to achieve safe moth-
erhood with subsequent reduction of ma-
ternal and neonatal morbidity and mortality
[4].

In Jordan, the provision of family plan-
ning services by the government sectors
started in 1980, and since then use of con-
traception has become widespread. A
steady increase in contraception use was
observed among Jordanian women: the
prevalence of use rose from 40% in 1990 to
53% in 1997, reaching 56% in 2002 [5]. In
all population surveys, the proportion of
women currently practising contraception
is a routine component of monitoring and
evaluation of family planning services. On a
national level, however, few studies have
included information on the ability or will-
ingness of clients to persist with contracep-
tion [6]. Grady et al. pointed to the high rate
of discontinuation of contraception as a
major problem facing family planning pro-
grammes [7]. In Jordan, the most recent
population and family health survey [5] re-
vealed that 42% of women who are ex-
posed to the risk of conception discontinue
the method within 1 year of initial accep-
tance. The rate for continuation of contra-
ception is one of the major indicators of the
quality of use and programme success [8].

The purpose of this study is to deter-
mine the rate of continuation of contracep-

tion and reasons for discontinuation as well
as to identify the variation in continuation
for different methods and different client
types. This information is essential for pro-
gramme managers to provide quality ser-
vice and to ensure the success of family
planning programmes.

Methods

A community-based survey was conducted
in Al-Karak governorate in the southern re-
gion of Jordan in October 2003. Adminis-
tratively, Al-Karak governorate is divided
into 7 districts, each of which has a num-
ber of villages.

This study is part of a more extensive
survey of the duration and determinants of
interbirth interval and contraceptive use.
The target population for the current sur-
vey was ever married women of reproduc-
tive age (15–49 years). Eligibility criteria
for inclusion were being ever married and
having at least 1 child as women are not
likely to opt for contraception before the
birth of the first child.

A total of 1109 women were enrolled in
the study using the multistage sampling
technique. Estimation of sample size and
sampling procedure are given elsewhere
[9] based on methods described by Lwan-
ga et al. [10] and taking into account con-
traceptive use in the region [5].

Participants were interviewed in their
own homes using a pre-tested question-
naire to collect relevant information. The
questionnaire included questions on:
• sociodemographic data, including cou-

ple’s age, level of education, husband’s
occupation, woman’s working status
and current marital status;

• reproductive history, including age at
marriage; number of pregnancies, deliv-
eries and miscarriages; history of child
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death; number and sex of surviving
children, woman’s ideal preference re-
garding number of children;

• use of modern contraceptive methods,
both current and ever use; inquiry was
made into the use of modern contracep-
tion following each pregnancy (which
represents a segment of contraception
use), type of method used, duration of
use and reason for discontinuation.
In view of the lack of any register for

contraception use, the dates of commence-
ment and termination of contraception use
were based on women’s recall. To ensure
the accuracy of the reported duration of
contraception use, the date of childbirth
was obtained from the family register. The
starting date was estimated by asking the
women, “How many months after the birth
of this child did you opt for contracep-
tion?” The date of termination was estimat-
ed by asking, “How many months did it
take to conceive following discontinuation
of contraception?” The dates were record-
ed in years and months from which the du-
ration of use was calculated. Switching to
another contraceptive method was encoun-
tered in a few segments and was consid-
ered a new segment of use.

Data processing and analysis were per-
formed using SPSS, version 10. Two data
files were created. The first represented the
unit of inquiry, namely women interviewed
while the second represented the “seg-
ments” of contraception use reported by
ever users. A segment is considered closed
by the discontinuation of the method while
if contraception is maintained, the segment
is considered open and the observation is
then censored. Data were presented using
the mean, standard deviation and corre-
sponding 95% CI of the mean. The univari-
ate logistic regression analysis was applied
for computing the odds ratio and the 95%
CI. Analysis of the mean duration of con-

traception use, the determinants of use and
the probability of continuation was per-
formed using life table, Kaplan–Meier sur-
vival estimates and univariate and multivari-
ate Cox regression analyses, which are
suitable for censored observation. Signifi-
cance was considered at the 5% level.

Results

A total of 1109 ever married women of re-
productive age were enrolled in the study.
Mean age was 32.4 years [standard devia-
tion (SD) 7.1], minimum 18 years and
maximum 49 years. The majority of wom-
en (78.9%) and their husbands (79.7%)
had completed ≥ 9 years of education. Just
over a quarter of the women had been em-
ployed for variable periods of time during
their years of marriage and 21.0% were
currently working. More than a third of the
husbands were employed by the army and
27.6% were either professionals or semi-
professionals (Table 1).

The majority of women (98.3%) were
in a marital union at the time of the survey.
Mean age at marriage was 21.4 years (SD
3.9; median 21 years). The number of chil-
dren ranged from 1 to 13, with a mean of
3.9 (SD 2.4) children per woman. Nearly
half the women (48.0%) stated an ideal
preference of 4 for number of children.
Women who stated an ideal preference of
> 4 children constituted 39.9% of the sam-
ple and 12.1% had an ideal preference for 2
or 3 children. Only 19.8% of women had
the number of children that matched their
ideal preference. Just over half the women
(57.7%) had not reached their ideal prefer-
ence, while 22.5% had exceeded their ideal
preference. Women who exceeded their
ideal preference were significantly older,
38.9 years (SD 5.9; 95% CI: 38.2–39.7)
compared to 34.6 years for those who had
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the number of children matching their ideal
preference (SD 6.0; 95% CI: 33.8–5.4) and
29.2 years (SD 5.7; 95% CI: 28.7–29.6) for
those who had fewer children than their
ideal preference. Moreover, women who
exceeded their ideal preference for number
of children had been married for a signifi-
cantly longer duration, 19.3 years (SD 6.1;
95% CI: 18.5, 20.0), than those who had
their ideal number of children, 13.3 years
(SD 5.8; 95% CI: 12.6–14.1), or had fewer
than their ideal number, 7.1 years (SD 5.0;
95% CI: 6.7–7.5).

Excluding women who were pregnant
and those who were no longer in a marital
union, 40.8% of the women in the survey
were current users of modern contracep-
tives. However, 61.3% reported ever use in
1 or more segments. For both ever users
and current users, the intrauterine device
(IUD) was the commonest method of con-
traception, followed by pills and condoms.
Only 9 women opted for tubal ligation (Ta-
ble 2).

Table 3 shows contraception use in rela-
tion to couple’s characteristics. The pro-
portion of ever users of modern contracep-
tion increased significantly with the
increase in the level of education of the
women (chi-squared for linear trend
= 7.967; P = 0.00476) and their husbands
(chi-squared for linear trend = 8.863; P =
0.00291). Couples who had 9 or more
years of education each were nearly 2 times
as likely to report ever use of modern con-
traceptive methods compared to those who
did not receive any formal education. Wom-
en who reported ever use of modern con-
traceptives were significantly older,  mar-
ried for a significantly longer duration and
had a significantly greater number of chil-
dren compared to never users. In contrast,
ever use of modern contraceptives was not
significantly associated with women’s
working status or husband’s occupation.

The study of contraception use extend-
ed to include the duration of use and the
probability of 2-years continuation. Among
ever users, reversible modern contracep-
tives were used in 1389 segments for a

Table 1 Characteristics of the survey
participants

Characteristic No. %
(n = 1109)

Woman’s educational attainment
No formal education 103 9.3
Primary (6 years) 131 11.8
Preparatory (9 years) 292 26.3
Secondary (12 years) 262 23.6
University or higher
(> 12 years) 321 28.9

Husband’s educational attainment
No formal education 64 5.8
Primary (6 years) 161 14.5
Preparatory (9 years) 354 31.9
Secondary (12 years) 318 28.7
University or higher
(> 12 years) 212 19.1

Husband’s occupationa

(n = 1104)
Professional & semi-
professional 305 27.6
Skilled & semiskilled 106 9.6
Militaryb 404 36.6
Manual 108 9.8
Otherc 181 16.4

Woman’s work status
Worked before marriage 275 24.8
Worked during marriage 300 27.0
Currently working 233 21.0

Woman’s marital status
Married 1091 98.3
Widowed 13 1.2
Divorced or separated 5 0.5

aExcluding those who have never been employed.
bMilitary represents those who did not have any
formal education or received some school
education and are employed by the army.
cIncludes traders, drivers, farmers and shepherds.
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mean duration of 40.4 months [standard er-
ror (SE) = 1.6; 95% CI: 37.2–43.6] and a
median of 24 months (SE = 0.2; 95%
CI: 23.6–24.4). The cumulative proportion
of women who continued contraception
use at 6 months was 92.4%, falling to
64.9% at 12 months and 42.5% at 24
months.

Analysis of the segments of use of re-
versible modern contraceptive methods in
relation to women’s characteristics at the
beginning of the segment of use is displayed
in table 4. The shortest duration of contra-

ception use, for a mean of 25.1 months,
was for segments starting before the age of
25 years and within the first 5 years of mar-
riage (mean 24.8 months). In contrast, seg-
ments of use starting after the age of 35
years and for ≥ 15 years of marriage ex-
tended for around 87 months. The risk of
discontinuation of contraception decreased
significantly with the increase in women’s
age and duration of marriage at the begin-
ning of the segment of use, as indicated by
the hazard ratio.

A statistically significant difference was
observed in the cumulative proportion of
continuation of contraception in relation to
women’s age and duration of marriage. For
segments starting after the age of 35 years,
the cumulative proportion of continuation
was 80.5% at 12 months and 73.5% at 24
months. For those starting before age 25
years, the cumulative proportion of contin-
uation decreased to 55.4% at 12 months
and 29.1% at 24 months. Similarly, the cu-
mulative proportion of continuation was
79.7% at 12 months and 70.1% at 24
months for segments starting after 15 years
of marriage, whereas it was 52.3% at 12
months and 27.3% at 24 months for seg-
ments starting within the first 5 years of
marriage (Table 5).

Mean duration of contraception use was
the shortest, 20.2 months, for segments in
which the woman had only 1 child, and
peaked at 57.3 months for segments in
which the woman had 4 or more surviving
children. The likelihood of discontinuation
of contraception decreased significantly
when there were 2 surviving children (haz-
ard ratio = 0.69) or 3 (hazard ratio = 0.56)
and was lowest in segments where the
number of surviving children was ≥ 4 (haz-
ard ratio = 0.39). Sex composition of sur-
viving children was significantly associated
with the duration of contraception use.
Segments starting with both boys and girls

Table 2 Use of modern contraceptive
methods

Use of modern No. %
contraceptives

Ever use (n = 1109)
Never user 429 38.7
Ever user 680 61.3

Type ever useda

IUD 382 56.2
Pills 320 47.1
Condoms 111 16.3
Injectables 49 7.2
Local spermicides 13 1.9
Tubal ligation 9 1.3
Implants 5 0.7

Current useb (n = 1001)
Non users 593 59.2
Users 408 40.8

Type currently used
IUD 193 47.3
Pills 117 28.7
Condom 67 16.4
Injectables 19 4.7
Tubal ligation 9 2.2
Implants 2 0.5
Local spermicides 1 0.2

aCategories are not mutually exclusive.
bExcluding women who reported being pregnant or
no longer in a marital union.
IUD = intrauterine device
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extended for a mean duration of 45.9
months. The risk of discontinuation of
contraception was 1.79 times that in the

presence of girls only, while it was 1.5
times that in the presence of boys only. Al-
though the duration of contraception use

Table 3 Ever use of modern contraceptive methods in relation to the
demographic characteristics of the participants

Demographic Use of modern contraception ORa 95% CIa

characteristic Never (n = 429) Ever (n = 680)
No. % No. %

Woman’s education
No formal educationb 51 11.9 52 7.6 1
6 years 64 14.9 67 9.9 1.03 0.61–1.72
9 years 106 24.7 186 27.4 1.72 1.09–2.71
12 years 89 20.7 173 25.4 1.91 1.20–3.03
> 12 years 119 27.7 202 29.7 1.66 1.06–2.61

Husband’s education
No formal educationb 35 8.2 29 4.3 1
6 years 78 18.2 83 12.2 1.28 0.72–2.30
9 years 125 29.1 229 33.7 2.21 1.29–3.79
12 years 113 26.3 205 30.1 2.19 1.27–3.77
More than 12 years 78 18.2 134 19.7 2.07 1.18–3.65

Husband’s occupation
Professional & semi-
professional 107 24.9 198 29.1 1.24 0.94–1.63
Otherb,c 322 75.1 482 70.9 1

Woman’ work status
during marriage

Not workingb 320 74.6 489 71.9 1
Working 109 25.4 191 28.1 1.15 0.87–1.51

                                            Mean (SD)               Range                      95% CI

Woman’s age (years)
Never user                        31.45 (7.595)             19–49                    30.73–32.17
Ever user                          33.07 (6.701)             18–49                 32.56–33.57

Duration of marriage
(years)

Never user                          9.85 (7.876)               1–35                      9.10–10.59
Ever user                          11.85 (6.992)               1–34                 11.32–12.38

No. children surviving
Never user                         3.42 (2.512)                1–13                      3.18–3.66
Ever user                           4.25 (2.266)                1–13                      4.08–4.42

aOdds ratio (OR) and 95% confidence interval (CI) are computed from univariate logistic
regression analysis.
bReference category.
cIncludes all other occupational categories.
SD = standard deviation.
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was shorter in segments in which women
experienced the loss of a child, the risk of
discontinuation of contraception was not
statistically significant (Table 4).

There was a statistically significant dif-
ference in the 2-year cumulative proportion
of continuation of contraception in relation
to the number and sex of surviving chil-

Table 4 Mean duration of contraception use in relation to women’s characteristics, child’s
variables and method of contraception in the segment of use

Variable No. of % Mean SE 95% CI Hazard 95% CI
segments duration ratio
(n = 1389) (months)

Woman’s age (years)
< 25a 420 30.2 25.1 1.02 23.05–27.07 1.00
25–35 872 62.8 42.2 2.07 38.18–46.30 0.66 0.58–0.75
> 35 97 7.0 87.5 8.03   71.74–103.21 0.25 0.17–0.35

Duration of marriage
(years)

1–a 630 45.4 24.8 0.91 22.98–26.56 1.00
5– 662 47.7 49.2 2.67 43.92–54.39 0.56 0.49–0.64
≥ 15 97 6.9 86.4 8.86   69.03–103.78 0.25 0.18–0.36

Woman’s employment
status

Not workinga 1037 74.7 39.9 1.82 36.36–43.51 1.00
Working 352 25.3 40.1 2.80 34.62–45.58 0.97 0.84–1.12

No. of children surviving
1a 221 15.9 20.2 1.30 17.67–22.76 1.00
2 337 24.3 27.9 1.24 25.45–30.32 0.69 0.57–0.83
3 295 21.2 36.5 2.41 31.78–41.24 0.56 0.46–0.68
≥ 4 536 38.6 57.3 3.42 50.55–63.96 0.39 0.32–0.46

Children’s sex
Only girls 207 14.9 25.1 2.59 20.02–30.19 1.79 1.51–2.13
Only boys 294 21.2 28.0 1.57 24.94–31.08 1.51 1.29–1.76
Boys and girlsa 888 63.9 45.9 1.98 42.02–49.77 1.00

Child death
Noa 1379 99.3 40.6 1.64 37.35–43.78 1.00
Yes 10 0.7 23.5 4.44 14.79–32.20 1.42 0.74–2.76

Type of contraception
IUDa 583 41.9 51.9 2.90 46.20–57.58 1.00
Pills 515 37.1 29.6 1.72 26.26–33.00 1.71 1.48–1.97
Condom 217 15.6 30.8 1.80 27.29–34.35 1.44 1.04–1.99
Injectables & implants 61 4.4 34.0 5.15 23.95–44.12 1.44 1.19–1.74
Local spermicidals 13 0.9 18.7 5.10   8.65–28.66 2.45 1.39–4.39

aReference category.
SE = standard error.
CI = confidence interval.
IUD = intrauterine device.
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dren. The cumulative proportion of contin-
uation in segments in which women had
only 1 child was 87.8% at 6 months,
41.7% at 12 months and 18.1% at 24
months. The cumulative proportion of con-

tinuation of contraception at 6 months, 12
months and 24 months increased with in-
crease in the number of surviving children
to reach 93.7%, 75.4% and 56.0% respec-
tively in segments where the number of

Table 5 Probability of 2 years continuation of contraception in relation to women’s
characteristics, child’s variables and type of contraceptive method in the segment of
use

Variable Cumulative probability of continuation Wilcoxon
6 12 18 ≥≥≥≥≥ 24 (Gehan)

months months months months statistics

Woman’s age (years)
< 25 0.8872 0.5538 0.5399 0.2907 74.48  
25–35 0.9372 0.6777 0.6627 0.4587 P < 0.0001
≥ 35 0.9582 0.8054 0.8054 0.7347

Duration of marriage
(years)

1– 0.9109 0.5234 0.5140 0.2733 115.65
5– 0.9335 0.7449 0.7254 0.5294 P < 0.0001
≥ 15 0.9371 0.7974 0.7974 0.7012

Woman’s employment
status

Not working 0.9154 0.6395 0.6268 0.4215 1.06
Working 0.9476 0.6755 0.6590 0.4342 P = 0.3025

Number of children
1 0.8785 0.4172 0.4069 0.1806 113.31
2 0.9250 0.6138 0.6026 0.3499 P < 0.0001
3 0.9298 0.6701 0.6661 0.4454
≥ 4 0.9375 0.7537 0.7318 0.5604

Children’s sex
Only girls 0.9096 0.4468 0.4410 0.2464 65.64
Only boys 0.9043 0.5906 0.5826 0.3185 P < 0.0001
Boys & girls 0.9331 0.7148 0.6974 0.5018

Child death
No 0.9238 0.6484 0.6346 0.4262 0.49
Yes 0.9000 0.6882 0.6882 0.2294 P = 0.4828

Type of contraception
IUD 0.9755 0.7793 0.7653 0.5472 101.46
Pills 0.8722 0.5143 0.4959 0.3029 P < 0.0001
Condom 0.9308 0.6564 0.6506 0.3966
Injectables & implants 0.8477 0.5869 0.5869 0.4157
Local spermicidals 0.8462 0.2538 0.2538 0.1692

IUD = intrauterine device.
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surviving children was ≥ 4. In segments in
which there were both boys and girls in the
family, the cumulative proportion of con-
tinuation was highest at 6 months (93.3%),
12 months (71.5%) and 24 months
(50.2%) (Table 5).

The longest mean duration of contra-
ception use was observed in segments in
which women opted for an IUD (51.9
months). The risk of discontinuation of
contraception was about 1.5 times as high
in segments where pills, condoms, injecta-
bles or implants were used and 2.5 times as
high for local spermicidals (Table 4). Seg-
ments of contraception use in the 5 years
preceding the survey lasted for a mean du-
ration of 60.6 months (SE = 8.3; 95%
CI: 44.5–76.9) which is significantly long-
er than the 35.1 months for segments that
started earlier (SE = 1.4; 95% CI: 32.4–
37.8). The risk of discontinuation of con-
traception for older segments was 1.5
times that of segments starting in the 5
years preceding the survey (hazard ratio
= 1.5; 95% CI: 1.3–1.7).

The cumulative proportion of continua-
tion for women using the IUD was 97.5%
at 6 months, 77.9% at 12 months and
reaching 54.7% at 24 months (Table 5).
This was significantly higher than for
women using pills (paired Gehan statistics
= 91.79; P < 0.0001), condoms (paired
Gehan statistics = 17.49; P < 0.0001), in-
jectables or implants (paired Gehan statis-
tics = 8.11; P = 0.0044) as well as local
spermicidals (paired Gehan statistics
= 13.31; P = 0.0003).

Of the 1389 segments of use, contra-
ception was discontinued in 71.3% (990)
of these segments. Planning for a pregnan-
cy was the most frequently stated reason
for discontinuation (75.5%). Experiencing
side-effects such as menstrual changes,
pelvic inflammation, headache and weight
gain or fear of adverse effects on fertility

came next (16.1%), followed by unplanned
pregnancy resulting from method failure
(5.4%). In only 3.2% of segments was dis-
continuation related to personal issues such
as not feeling comfortable with the method,
absence of the husband or husband’s ob-
jection for continuation. Discontinuation of
contraception because of experiencing
side-effects or fear of adverse effects on
fertility was more frequently encountered
in segments where injectables or implants
were used (32.5%) followed by the IUD
(19.0%) and pills (17.3%). Contraception
failure was most commonly encountered in
segments where local spermicidals were
used (41.7%) (Table 6).

Table 7 portrays the results of the multi-
variate Cox regression analysis identifying
the independent predictors of duration of
contraception use. Considering all signifi-
cant predictors, longer duration of use is
independently predicted by older age of the
woman, longer duration of marriage and
greater number of surviving children as
well as the use of the IUD as a contracep-
tive method.

Discussion

A steady increase in contraception use has
been reported among Jordanian women in
the last 12 years [5], although considerable
variation does exist between different re-
gions. Among women in the central region,
the prevalence of current contraception use
was 58%. This proportion fell to 54%
among women in the northern region and
reaches its lowest level, 48%, among
women in the southern region. The differ-
entials in the use of modern contraceptives
followed the same pattern [5]. The rate of
current use of modern contraceptives
(40.8%) among women in Al-Karak gover-
norate indicates that these women lag be-
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hind their counterparts in other regions of
the country in this respect. Moreover, this
is much lower than the 56% fixed for the
year 2000 to achieve safe motherhood
from which both the mother and infant
benefit equally [4].

On a national level, 81% of women
were ever users of modern contraceptives
[5]. This rate is much higher than the
61.3% revealed in the current survey. Cou-
ples who had had 9 or more years of formal
education each were more likely to report
ever use of modern contraceptives. Several
studies have documented the role of educa-
tion in this respect [2,3,11–13]. Education
is likely to influence contraception use
through its effect on women’s preference
for small family size, desire to be gainfully
employed and the attainment of higher so-
cioeconomic status.

In the present survey, reversible mod-
ern contraceptives were used in 1389 seg-
ments for a median duration of 24 months.
It has been observed that Jordanian women
tend to persist with contraception: seg-
ments of use in the 5 years preceding the
survey were significantly longer than earli-

er ones. Nevertheless, a third of the cou-
ples discontinue within 1 year of accep-
tance and about half do so within 2 years.
Jordan is no exception in this respect as a
study of contraception use in 6 developing
countries, Ecuador, Egypt, Indonesia, Mo-
rocco, Thailand and Tunisia revealed simi-
lar findings [6].

Current contraception use is the net dif-
ference between acceptance and discontin-
uation. It is in fact a dynamic process,
involving the decision to adopt contracep-
tion, the selection of the method and over
time the decision to continue or discontinue
contraception use. The nature of behaviour
relating to contraception is complex as it is
affected by a large set of factors and
shows considerable variation throughout
the childbearing period [14].

Contraception practice is mainly gov-
erned by women’s reproductive status: the
combined impact of age [3,12,15], duration
of marriage [11] and number of surviving
children [3,12,15]. Surveys conducted in
Egypt [16], Pakistan [17] and Bangladesh
[18] revealed that women over the age of
30 years consistently maintain higher con-

Table 6 Reasons stated for discontinuation of contraception

Reason for Type of contraception
discontinuation Pills  IUD Condom Injectable  Local

(n = 398) (n = 390) (n = 150) & implant spermicidal
(n = 40)  (n = 12)

No. % No. % No. % No. % No. %

Planned pregnancy
(n = 747) 292 73.4 294 75.4 131 87.3 25 62.5 5 41.7

Side-effects or fear
of adverse effect
on fertility (n = 159) 69 17.3 74 19.0 2 1.3 13 32.5 1 8.3

Contraception failure
(n = 53) 26 6.5 12 3.1 9 6.0 1 2.5 5 41.7

Personal issue (n = 31) 11 2.8 10 2.6 8 5.3 1 2.5 1 8.3

IUD = intrauterine device.
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tinuation rates. These findings are consis-
tent with that of the current survey. Gener-
ally, women opt for contraception either to
end childbearing or to maintain adequate
spacing [11]. It is then expected to observe
an ever use of modern contraceptives,
longer duration of use and lower probability
of discontinuation among older women
who have been married for a longer dura-
tion as they tend to use contraception to
end childbearing. In contrast, younger
women who have been married for a short
duration may have a tendency to use con-
traception for child spacing as they are still
in the phase of family formation.

Previous studies have indicated the
higher likelihood of discontinuation of con-
traception among women of low parity
[18] and those who had not achieved their
desired family size at the start of the seg-
ment of use [6]. The vast majority of the
women in this survey expressed an ideal
preference of 4 or more children. This ex-
plains the short duration of use and the

higher probability of discontinuation among
women who have 3 or fewer surviving
children in the segment of use. In fact, Asa-
ri suggested that family size preference is
apparently more important than preference
about sex of children in determining con-
traception use [19]. It is true that Jordanian
women express a higher preference for
sons [5] yet, the duration of contraception
use and the likelihood for continuation was
almost the same whether there were only
sons or only daughters in the family. This
finding is in disagreement with previous re-
ports which documented the influential role
of sons in the initial acceptance and mainte-
nance of contraception use [18,20]. Rah-
man et al. observed that parental preference
is not monotonically son-biased but is rath-
er for a balanced composition of sons and
daughters [21]. The current survey re-
vealed that the representation of both sexes
among surviving children was significantly
associated with longer duration of contra-
ception use and lower probability of dis-

Table 7 Independent predictors of duration of contraception use

Independent Regression Hazard 95% CI P-value
predictor coefficient ratio

Woman’s age (years)
< 25a

25–35 –0.1420 0.87 0.75–0.98 0.0594
> 35 –0.6821 0.51 0.34–0.76 0.0009

Duration of marriage
(years)

1–a

5– –0.3424 0.71 0.59, 0.85 0.0003
≥ 15 –0.6078 0.54 0.34, 0.88 0.0132

Method
Different methodsa

IUD –0.3559 0.70 0.61, 0.80 < 0.0001
Number of children –0.0588 0.94 0.89, 0.99 0.0470

aReference category.
CI = confidence interval.
IUD = intrauterine device.
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continuation. It is not unlikely that women
who have both boys and girls are also those
who have a larger number of surviving
children. Actually, the effect of sex compo-
sition of surviving children was eliminated
when the number of surviving children was
considered.

Chowdhury, Fauveau and Aziz and Rah-
man pointed out the negative effect of in-
fant mortality on the initial acceptance and
continuation of contraception use [18,22].
In the present study, segments in which
women experienced the loss of a child
were relatively short with high probability
of discontinuation; this was not, however,
statistically significant owing to the very
few events reported.

The specific contraception method that
women use varies substantially from coun-
try to country, but IUDs, pills and injecta-
bles are the most widely used methods by
women in developing countries [3]. The
current survey as well as a previous one [5]
pointed to the high popularity of IUDs
among Jordanian women. For properly
screened women, the IUD is an excellent
contraceptive choice as it is safe and effec-
tive [6]. This survey revealed that the IUD
is associated with the longest duration of
use and the highest probability of continua-
tion at 2 years. A high rate of continuation
among IUD users has been reported in pre-
vious surveys [5,6,23,24]. It has been pos-
tulated that women’s fertility intentions
govern their choice of method [19]. Wom-
en who are highly motivated to avoid preg-
nancy and those who wish to end
childbearing are more likely to opt for an
IUD [15]. Also, IUD discontinuation re-
quires a conscious decision and a clinic
procedure [6]. Generally, methods not af-
fected by women’s compliance such as
IUDs, injectables and implants are charac-
terized by high rate of continuation [25]
and lower probability of failure [5,26]. In

this survey, method failure was reported in
nearly 4% of segments, being lowest for
IUDs, injectables and implants.

The main reason given for method dis-
continuation was planned pregnancy. This
was expected as in the majority of seg-
ments of contraception use the women
were below the age of 30 and had 3 or few-
er children. Besides planned pregnancy,
side-effects and health concerns played an
important role in discontinuation of contra-
ception among Jordanian women [5,26]
and in women elsewhere [6,16,27]. This
reason was associated with the highest rate
of discontinuation within the first year of
use. In contrast to a study in Egypt which
reported high frequency of side-effects
among pill users, prompting discontinua-
tion [16], this survey identified the highest
rate of side-effects and concerns about ad-
verse effects on fertility in segments in
which IUDs, injectables or implants were
used. This finding indicates that mainte-
nance of contraception use does not neces-
sarily imply client satisfaction.

Health care professionals need to pro-
vide counselling regarding contraceptive
method before and during use. To improve
the rate of continuation, they should dis-
cuss possible side-effects and personal
concerns with their clients and mitigate any
misconceptions related to the selected
method. It was pointed out in the Jordan
population and family health survey 2002
that 70% of users were informed about
side-effects and only 55% were instructed
about what to do when they experienced
any [5].

In all initial visits, physicians should
dedicate more time in obtaining a health his-
tory, inquiring into women’s fertility inten-
tions in addition to a medical examination in
order to recommend the most suitable
method. Whenever appropriate, IUDs and
injectables should be recommended since
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they are associated with the lowest proba-
bility of discontinuation. Methods with
known high rates of failure resulting from
faulty application should be avoided, partic-
ularly for women who intend to end child-
bearing and where safe abortion is not
acceptable, as is the case in Jordan. Users
of pills, condoms and local spermicides
should be informed about emergency con-
traception and encouraged to use it when-
ever the possibility of conception is
suspected. In all return visits, inquiry
should be made regarding side-effects and
satisfaction. Women who fail to attend clin-
ics for renewal of supplies should be con-
tacted and the reason investigated.
Information, education and communication
activities should be intensified in the south-
ern region of the country, stressing ideal

preference and the importance of continua-
tion.

As fertility is declining in Jordan [5],
family planning programmes would profit
from a shift in emphasis to reducing dis-
continuation [28]. Further research is
needed to reveal women’s knowledge and
attitude regarding emergency contracep-
tion and satisfaction with the service pro-
vided.
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ABSTRACT The duration and determinants of interbirth intervals among women of reproductive age in
Karak, Jordan were examined in October 2003. A multistage sampling technique was used to select 1109
ever-married women aged 15–49 years who contributed to 4349 interbirth intervals. Data were obtained by
interview questionnaire and analysed with life table, Kaplan–Meier survival and Cox regression analyses.
The median interbirth interval was 27.40 months. Longer interbirth interval was independently predicted by
breastfeeding ≥ 12 months, modern contraceptive use and pregnancy wastage; by more surviving children,
presence of boys only or both boys and girls at the interval onset; by woman’s higher education, older age
and longer marriage; and by ideal spacing conforming with family planning norms. Concerted efforts to
encourage modern contraceptive use, extend breastfeeding, promote small family size, address gender
preferences and reinforce the minimum age at marriage should be made.

Durée et déterminants de l’intervalle entre les naissances : enquête communautaire auprès de
femmes dans le sud de la Jordanie
RÉSUMÉ La durée et les déterminants de l’intervalle entre les naissances chez des femmes en âge de
procréer à Karak (Jordanie) ont été examinés en octobre 2003. Une technique d’échantillonnage à plusieurs
degrés a été utilisée pour sélectionner 1109 femmes âgées de 15 à 49 ans ayant déjà été mariées avec 4349
intervalles entre les naissances. Des données ont été obtenues par questionnaire lors d’un entretien et
analysées au moyen d’une table de mortalité, de l’analyse de survie de Kaplan-Meier et de l’analyse de
régression de Cox. L’intervalle médian entre les naissances était de 27,40 mois. Un intervalle plus long entre
les naissances était prédit indépendamment par une durée d’allaitement au sein de 12 mois ou plus, par
l’utilisation d’un moyen de contraception moderne et par les grossesses improductives ; par un plus grand
nombre d’enfants survivants, par la présence de garçons uniquement ou de garçons et de filles au début de
l’intervalle ; par le niveau d’instruction plus élevé de la femme, son âge plus avancé et la durée plus longue
du mariage ; et par un espacement idéal conforme aux normes de planification familiale. Des efforts con-
certés devraient être déployés pour encourager le recours aux moyens de contraception modernes, pro-
longer l’allaitement au sein, promouvoir une taille réduite de la famille, s’attaquer aux préférences fondées sur
le sexe et faire respecter l’âge minimum au mariage.
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Introduction

Population growth is a major challenge in
most developing countries, and Jordan is
no exception to this. In Jordan, the rate of
population growth is 4.3%, the third high-
est among countries of the Eastern Medi-
terranean Region after the United Arab
Emirates (5.6%) and Qatar (5.4%) and the
same as in Saudi Arabia (4.3%) [1]. This
high rate of growth is the result of an im-
balance between infant mortality and fertil-
ity. Development in public health has
contributed to a rapid and continuous de-
cline in infant mortality, which was halved
in 1970 and then again in 1985 to reach 26
per 1000 live births in 1998 [1,2]. Fertility
did not decline until 1970 when it was low-
ered to 7.8 births per woman. It has contin-
ued to decline and is currently 3.9 births
per woman [3]. Although the fertility rate is
still declining, population growth is likely to
continue because of “population momen-
tum” as the number of women reaching
childbearing age constitutes a growing seg-
ment of the population [2].

Differentials in fertility levels are attrib-
uted to the length of the reproductive life of
women and the interval between births [4].
The study of birth intervals in this context
can provide insight into the mechanism un-
derlying fertility changes. The variation in
the fertility rate of a population is largely
determined by its proximate determinants
[5]. These determinants are the behavioural
and biological mechanisms by which fertil-
ity is reduced below its biological maxi-
mum. Four proximate determinants have
been identified: marriage, postpartum infe-
cundability, contraception and induced
abortion. Social factors such as women’s
education, employment opportunities and
the number and the sex of surviving chil-
dren also play a role in determining child
spacing [4,6–12].

One factor unique to Jordan is the high
frequency of closely spaced pregnancies
[8]. An analysis of factors like this that in-
fluence birth interval among Jordanian
women will provide planners and policy-
makers with useful information that could
lead to reforms that encourage longer inter-
vals between consecutive births. Such re-
forms may ultimately decrease the number
of children each woman has with subse-
quent beneficial effects on population and
on the health status of mother and child.
This study, therefore, aimed to identify the
duration and determinants of interbirth in-
tervals among women of reproductive age
in one region of Jordan.

Methods

A community-based study was conducted
in October 2003, in the 7 districts of Al-
Karak governorate, southern Jordan. This
communication is part of a more extensive
survey of the duration and determinants of
interbirth interval and contraceptive use
among women of reproductive age [13].

The target population was ever-married
women of reproductive age. Eligibility cri-
teria were being ever married only once and
having at least 1 live birth. The inclusion of
only women who contributed with at least 1
interval was inevitable since we focused on
the interval between 2 consecutive live
births. Those who were married more than
once were excluded to avoid heterogeneity
of interbirth intervals for the same woman.

Sample size was estimated based on the
prevalence of contraception use reported
by the Population and Family Health Survey
for southern Jordan [3,14]. Among the
population, the proportion of contraception
users (p) was 0.48 and non-users (q) was
0.52. The chosen degree of precision (d)
was 0.03 at the 95% confidence interval.
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The sample size was calculated as: sample
size (n) = (z2 ×  p ×  q)/(d2).

The total sample size was 1109 women.
Multistage sampling technique was used to
enrol eligible women. All 7 districts in Al-
Karak governate were surveyed to allow for
the generalization of findings. The number
of women to be selected from each district
was determined by proportional allocation.
Implicit in the procedure was that larger
numbers of women were drawn from dis-
tricts with larger populations. In each dis-
trict, villages were ranked by population
size. The first village surveyed was the larg-
est, followed by the next largest. The pro-
cedure was repeated until the sample size
was reached and a total of 15 villages in the
7 districts were surveyed. Refusals and
non-respondents were not encountered.

Eligible women were interviewed using
a pre-designed, pre-tested interview ques-
tionnaire. Sociodemographic data were
gathered including birthdates of each wom-
an and her husband, education, husband’s
occupation, woman’s work status, family
type and family income in Jordanian dinars.
Marriage data included date of marriage,
current marital status and, if applicable,
date of divorce, separation or widowhood.
Reproductive history included number of
pregnancies, dates of pregnancy termina-
tions, pregnancy outcomes including num-
ber, status and gender of children, breast-
feeding practices and use of modern con-
traceptives. Family planning variables, in-
cluding women’s opinions of the ideal age
for childbearing, ideal number of children
per family and ideal child spacing, were
surveyed. To ensure maximum accuracy
and to eliminate the effect of recall bias, all
dates including partner’s birth date, mar-
riage date and children’s birth dates were
obtained from the Family Registry Book.

Data processing and analysis was per-
formed with SPSS, version 10. Two data

files were created: one of women inter-
viewed and another of “interbirth intervals”.
The interbirth interval, defined as the dura-
tion between 2 consecutive live births,  was
computed by transforming the dates of
those 2 deliveries into a time variable. If a
pregnancy ended in miscarriage or stillbirth,
the interval extended to the next live birth.
The “birth interval” was defined as the in-
terval between the date of marriage and the
first live birth. An interval was closed by
birth, pregnancy or permanent absence of
the husband as a result of death, divorce or
separation, or loss of fertility following
sterilization. Women’s opinions of family
planning ideals were recoded to represent
family planning norms with an ideal age of
conception between 25 and 35 years, ideal
number of children of 3 or less and ideal
spacing of 3 years or more [15]. Data were
presented as the mean, the standard devia-
tion (SD) and the corresponding 95% con-
fidence interval (CI) of the mean. Mean
duration of interbirth interval and its deter-
minants were analysed with life table, Ka-
plan–Meier survival and Cox regression
analyses suitable for censored observation.
Significance of results was judged at the
5% level.

Results

This survey included 1109 ever-married
women aged 18–49 years [mean age 32.22
(SD 7.101) years]. The mean age at mar-
riage was 21.36 (SD 3.865) years with a
median of 21 years, although 15.9% (n =
177) were married before 18 years of age.
At the time of the survey, the majority of
women (98.3%) were married and few
were widowed (1.2%) or divorced or sepa-
rated (0.5%).

The women had on average 4.5 preg-
nancies [4.41 (SD 2.68)] and 4.00 deliver-
ies [3.94 (SD 2.43)]. Median age at first
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delivery was 22 years [2.74 (SD 3.85)];
however, some had their first baby as
young as 14 years of age (maximum age 39
years). Nearly a quarter (24.26%) reported
436 pregnancy wastages including abortion
and stillbirths. The number of children each
woman had ranged from 1–13 with an av-
erage of 4 children per woman [3.92 (SD
2.398)].

On average women had their first child
after 18 months of marriage [17.61 (SD
12.65) months]. Nearly three-quarters of
women (73.9%) had their first child within
a year of marriage and 15.8% gave birth
during the second year. The remaining
(10.4%) had their first child after the sec-
ond year due to difficulties conceiving.

The 1109 enrolled women contributed
to 4349 interbirth intervals. Nearly three-
quarters of the women (76.5%) contributed
to 1–5 interbirth intervals. A quarter
(25.5%) of these intervals were first,
21.8% were second and 17.0% were third
birth intervals, whereas 23.4% of the inter-
vals were fifth or higher. Of the 4349 inter-
birth intervals, 78.2% were closed and
2.8% were open. The mean duration of in-
terbirth interval was 40.36 (standard error
0.83) months (95% CI: 38.73–42.00
months) with a median of 27.40 (SE 0.30)
months (95% CI: 26.82–27.98 months).

Table 1 shows that few intervals
(13.9%) were for women who did not re-
ceive any formal education and that just less
than half of the intervals were for women
who had finished high school (21.0%) or
had a university degree (23.2%). Among
the latter, the interbirth intervals were sig-
nificantly longer, at an average of 41
months (log rank test = 15.93, P = 0.0031).
The risk of a subsequent live birth was 0.86
times lower among women who finished
high school than among women without
any formal education, and 0.83 times lower
among women with university degrees. No

significant difference was observed for the
effect of the husband’s education (log rank
test = 7.65, P = 0.1052).

Women married to professionals or
semi-professionals contributed to 28.2% of
the intervals. These intervals were signifi-
cantly longer (42.46 months) than for
women married to men in other occupa-
tional categories (log rank test = 4.64, P =
0.0313). Also, intervals for women who
were employed were 45.25 months com-
pared with 39.14 months for women who
were not employed (log rank test = 11.34, P
= 0.0008). Employment at the beginning of
the interval significantly reduced the risk of
early termination of the interval by another
live birth (hazard ratio = 0.86, 95% CI:
0.79–0.94) (Table 1).

Statistically significant differences were
observed between the interbirth interval and
the family type (log rank test = 8.07, P =
0.0045) as well as the per-capita monthly
income (log rank test = 34.90, P < 0.0001).
Interbirth interval was significantly shorter
for women living in extended families
(36.46 months) and for those whose per
capita monthly income was less than 50 JD
(38.85 months) (JD 1 = US$ 1.28 at the
time of the study). The likelihood of a sub-
sequent live birth was lower among women
living with their nuclear families (hazard ra-
tio = 0.84, 95% CI: 0.75–0.95) and those
whose monthly per-capita family income
was 50–100 JD (hazard ratio = 0.82, 95%
CI: 0.73–0.90) or exceeded 100 JD (hazard
ratio = 0.67, 95% CI: 0.56–0.79) (Table 1).

Table 2 shows that slightly more than
half of the intervals (59.6%) were from the
10 years preceding our survey whereas
only a few (8.1%) predated the survey by
20 years or more. The oldest intervals were
remarkably short (mean 28.16 months). In-
tervals from the 10–20 years before our
survey had a mean duration of 35.80
months, whereas the most recent intervals
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had the longest mean duration at 40.60
months (log rank test = 150.16, P <
0.0001).

The majority of intervals (83.3%) were
for women aged 20–35 years and almost
half (49.3%) were for those married less

than 5 years. The length of the interbirth in-
terval was significantly affected by the
woman’s age (log rank test = 457.16, P =
0.0000) and the duration of her marriage
(log rank test = 505.03, P < 0.0001) at the
beginning of the interval. The shortest inter-

Table 1 Duration of interbirth interval in relation to sociodemographic characteristics of the
women at the beginning of the interval

Sociodemographic No. % Mean inter- SE 95% CI Hazard ratio
characteristic (n = 4349) birth interval (95% CI)

(months)

Woman’s education
No formal educationa 604 13.9 39.99 2.40 35.28–44.70 1.00
6 years 676 15.6 37.55 1.57 34.47–40.63 0.97 (0.86–1.09)
9 years 1145 26.3 39.88 1.49 36.97–42.79 0.93 (0.82–1.02)
12 years 913 21.0 41.26 1.62 38.08–44.45 0.86 (0.76–0.96)
More than 12 years 1011 23.2 41.34 1.51 38.39–44.30 0.83 (0.74–0.93)

Husband’s education
No formal educationa 334 7.7 43.77 3.48 36.94–50.59 1.00
6 years 707 16.3 36.01 1.48 33.11–38.91 1.02 (0.89–1.18)
9 years 1347 31.0 40.40 1.37 37.71–43.09 0.95 (0.83–1.08)
12 years 1198 27.5 40.72 1.46 37.85–43.59 0.91 (0.79–1.04)
More than 12 years 763 17.5 41.07 1.80 37.54–44.61 0.89 (0.77–1.02)

Husband’s occupation
Othera,b 3121 71.8 39.53 1.04 37.49–41.57 1.00
Professional or
semiprofessional 1228 28.2 42.46 1.49 39.55–45.33 0.92 (0.85–0.99)

Woman’s work status
at the interval

Not workinga 3454 79.4 39.14 0.91 37.36–40.93 1.00
Working 895 20.6 45.25 1.92 41.49–49.01 0.86 (0.79–0.94)

Family type
Extendeda 395 9.1 36.46 2.19 32.17–40.75 1.00
Nuclear 3954 90.9 40.84 0.90 39.07–42.60 0.84 (0.75–0.95)

Monthly per capita
income (JD)

< 50a 3465 79.7 38.85 0.95 36.99–40.70 1.00
50–100 693 15.9 44.61 2.91 40.31–48.92 0.82 (0.73–0.90)
> 100 191 4.4 59.40 5.58 48.46–70.33 0.67 (0.56–0.79)

aReference category.
bOther occupational categories includes skilled, semiskilled and manual labourers.
SE = standard error.
CI = confidence interval.
JD = Jordanian dinar (JD 1 = US$ 1.28).
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vals were those starting with the woman’s
age between 15 and 20 years (26.58
months) and in which the woman was mar-
ried for less than 5 years (28.61 months).
The likelihood of a new live birth was sig-
nificantly lower for intervals that began be-
tween the ages of 35 and 40 years (hazard
ratio 0.25, 95% CI: 0.21–0.31) and for
those that began between the ages of 40 and
49 years (hazard ratio 0.14, 95% CI: 0.09–
0.22). Similarly, the likelihood of a new live
birth was significantly lower for intervals
that started after 20 years of marriage (haz-
ard ratio 0.18, 95% CI 0.13–0.26) (Table
2).

Table 3 shows a significant increase in
the interbirth interval with the increase in
the number of surviving children (log rank
test = 621.94, P < 0.0001). Intervals start-
ing with 1 surviving child were the shortest
(24.82 months). The risk of termination of
the interval by a subsequent live birth signif-
icantly decreased with the presence of 3
surviving children (hazard ratio 0.46, 95%
CI: 0.41–0.51) or 4 surviving children (haz-
ard ratio 0.39, 95% CI: 0.34–0.43). It was
0.32 in the presence of 5 or more surviving
children (hazard ratio 0.32, 95% CI: 0.29–
0.36). The interbirth interval was also influ-
enced by the sex of surviving children (log

Table 2 Duration of interbirth interval in relation to age, duration of marriage at interval onset
and years preceding the survey

Characteristic at No. % Mean inter- SE 95% CI Hazard ratio
interval onset  (n = 4349) birth interval (95% CI)

(months)

Maternal age (years)
15–a 346 8.0 26.58 0.98 24.65–28.50 1.00
20– 1313 30.2 29.64 0.71 28.25–31.03 0.84 (0.74–0.95)
25– 1495 34.4 35.93 0.90 34.17–37.70 0.63 (0.56–0.71)
30– 814 18.7 56.08 3.19 49.82–62.33 0.41 (0.36–0.47)
35– 314 7.2 81.32 5.01 71.49–91.15 0.25 (0.21–0.31)
40–49 67 1.5 83.08 6.62 70.11–96.06 0.14 (0.09–0.22)

Duration of marriage
(years)

1–a 2141 49.3 28.61 0.52 27.60–29.62 1.00
5– 1279 29.4 43.87 1.43 41.07–46.66 0.57 (0.53–0.62)
10– 610 14.0 56.21 3.45 49.46–62.97 0.45 (0.40–0.50)
15– 227 5.2 69.96 5.33 59.51–80.40 0.32 (0.26–0.38)
20–31 92 2.1 99.85 8.54 83.10–116.59 0.18 (0.13–0.26)

Years preceding the
survey

1– 2594 59.6 40.60 0.72 39.19–42.00 0.55 (0.49–0.62)
10– 1405 32.3 35.80 0.99 33.86–37.74 0.77 (0.68–0.87)
20+ a 350 8.1 28.16 1.14 25.93–30.39 1.00

aReference category.
SE = standard error.
CI = confidence interval.
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rank test = 373.31, P < 0.0001). Intervals
starting with girls only were the shortest
(27.34 months) and increased to 31.45
months for those starting with boys only,
while those starting with both boys and
girls were the longest (49.45 months). The
risk of a subsequent live birth was 1.69
times higher for intervals starting with boys
only and increased to 2.15 times for inter-
vals starting with girls only. Intervals in
which women experienced the loss of a
child were shortened by 5 months; this dif-
ference was not statistically significant (log
rank test = 1.93, P = 0.1651).

A significantly longer interbirth interval
(40.54 months) was associated with
breastfeeding of an infant born in the previ-
ous interval (log rank test = 6.11, P =
0.0135) and much longer (45.15 months)
when breastfeeding was practised for 1
year or longer (log rank test = 146.03, P <
0.0001). The risk of termination of the in-
terval by a subsequent live birth was 0.85

times lower with breastfeeding practice and
0.66 times lower with the breastfeeding for
1 year or longer (Table 4).

Intervals in which women experienced
pregnancy wastage extended for 57.65
months compared with 39.25 months for
intervals in which women did not experi-
ence an abortion or a stillbirth (log rank test
= 58.15, P < 0.0001). Pregnancy wastage
reduced the risk of a subsequent live birth
by 0.57 times. Also, intervals in which
women opted for modern contraceptives
(52.28 months) were significantly longer
than intervals (34.69 months) in which
modern contraceptives were not used (log
rank test = 313.76, P < 0.0001). The use of
modern contraceptives increased the inter-
birth interval and had lower risk of a subse-
quent live birth (hazard ratio 0.51, 95% CI:
0.47–0.55) (Table 4).

Table 5 shows the interbirth interval in
relation to family planning norms based on
the recoding of the women’s opinions. The

Table 3 Duration of interbirth interval in relation to children’s variables at the interval

Characteristics of No. % Mean inter- SE 95% CI Hazard ratio
the offspring (n = 4349) birth interval (95% CI)

(months)

Number of children
1a 1110 25.6 24.82 0.61 23.62–26.01 1.00
2 952 21.9 33.52 0.92 31.72–35.32 0.58 (0.53–0.63)
3 737 16.9 41.59 1.71 38.24–44.94 0.46 (0.41–0.51)
4 549 12.6 51.51 3.36 44.92–58.10 0.39 (0.34–0.43)
5 or more 1001 23.0 57.45 2.11 53.32–61.58 0.32 (0.29–0.36)

Sex of living children
Only girls 878 20.2 27.34 0.87 25.62–29.05 2.15 (1.98–2.35)
Only boys 995 22.9 31.45 1.06 29.37–33.53 1.69 (1.56–1.84)
Both boys and girlsa 2476 56.9 49.45 1.58 46.36–52.54 1.00

Child death
Noa 4296 98.8 40.47 0.85 38.81–42.13 1.00
Yes 53 1.2 35.13 4.97 25.39–44.86 1.22 (0.92–1.64)

aReference category.
SE = standard error.
CI = confidence interval.
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interbirth interval was significantly longer
(48.31 months) among women who re-
ported an ideal number of children of 3 or

less than among those who reported an ide-
al of 4 or more children (39.53 months).
The interbirth interval was on average 40

Table 4 Duration of interbirth interval in relation to the proximate determinants of fertility at the
beginning of the interval

Proximate determinant No. % Mean inter- SE 95% CI Hazard ratio
(n = 4349) birth interval (95% CI)

(months)

Breastfeeding
Noa 308 7.1 36.69 2.52 31.75–41.63 1.00
Yes 4041 92.9 40.54 0.86 38.86–42.23 0.85 (0.75–0.97)

Duration of breastfeeding
No or less than 12 monthsa 2070 47.6 34.87 1.03 32.85–36.89 1.00
12 months or more 2279 52.4 45.15 1.36 42.48–47.82 0.66 (0.62–0.71)

Pregnancy wastageb

Noa 4119 94.7 39.25 0.85 37.58–40.92 1.00
Yes 230 5.3 57.65 3.44 50.91–64.38 0.57 (0.49–0.66)

Use of modern contraceptive
Noa 2951 67.9 34.69 0.86 33.00–36.38 1.00
Yes 1398 32.1 52.28 1.61 49.14–55.43 0.51 (0.47–0.55)

aReference category.
bPregnancy wastage includes miscarriage and stillbirth.
SE = standard error.
CI = confidence interval.

Table 5 Duration of interbirth interval in relation to family planning norms

Family planning No. % Mean inter- SE 95% CI Hazard ratio
norm  (n = 4349) birth interval (95% CI)

(months)

Age for child bearing
(years)

25–35a 403 9.3 40.93 2.52 36.05–45.91 1.00
> 35 3946 90.7 40.57 0.96 38.70–42.45 1.01 (0.90–1.14)

Child spacing
3 years or morea 2150 49.4 40.60 1.00 38.63–42.56 1.00
Less than 3 years 2199 50.6 40.44 1.35 37.80–43.09 1.44 (1.06–1.22)

Number of children
3 or lessa 407 9.4 48.31 3.07 42.29–54.33 1.00
4 or more 3942 90.6 39.53 0.87 37.83–41.22 1.22 (1.08–1.37)

aReference category.
SE = standard error.
CI = confidence interval.
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months for women who reported an ideal
spacing of 3 or more years and those who
reported an ideal spacing of less than 3
years. However, the median duration of in-
terbirth interval for those who reported an
ideal spacing of 3 years or more was 29.27
(SE 0.51) months (95% CI: 28.27–30.26
months) compared with 26.10 (SE 1.35)
months (95% CI: 37.80–43. 09 months) for
those who reported an ideal spacing of less
than 3 years. This difference was statisti-
cally significant (log rank test = 14.22, P =
0.0002). The interbirth intervals were near-
ly equal for women who reported an ideal
childbearing age of 25–35 years and those
who reported an ideal childbearing age be-
yond this range.

Cox regression analysis indicated that
longer interbirth interval was independently
predicted by woman’s higher education,
higher per capita family income, longer du-
ration of marriage, more surviving children,
presence of boys only or both sexes,
breastfeeding for 12 months or more, mis-
carriage or stillbirth, use of modern contra-
ception and  opinion of the ideal number of
children and child spacing that conform
with family planning norms. Shorter inter-
birth interval was independently predicted
by younger women’s age at the beginning
of the interval (Table 6).

Discussion

This study determined the duration of the
interval between births and the factors that
favoured longer spacing. The study consid-
ered 4349 closed and open intervals con-
tributed by 1109 women. The duration
between 2 consecutive live births was of a
median duration of 27 months, which was
shorter than the national figure of 30
months reported in 2002 in the Jordan Pop-
ulation and Family Health Survey [3].
Among the developing countries, Jordan

has a relatively high income and has the
largest proportion of women giving birth at
intervals of less than 3 years. Between 1998
and 2001, 74% of women had their next
child within less than 3 years [8].

Health policy has emphasized birth
spacing. In 1996, the government of Jordan
ratified the National Health Programme for
Birth Spacing, a component of the National
Population Strategy [16]. Since then, health
education messages have focused not only
on small family size but also on longer spac-
ing between births [3,8]. Certainly these
messages have brought favourable changes
in women’s attitudes that have been reflect-
ed in their behaviour. In the current survey,
women whose ideals conformed to these
family planning norms had fewer children
and longer child spacing intervals. The 18%
increase in the birth interval between 1997
and 2002 has been attributed to the National
Health Programme for Birth Spacing [3].
Among the population, the birth interval
lengthened remarkably; this change may
eventually result in a continuous decline in
fertility as has been accomplished in Bang-
ladesh [11].

Expanding education and employment
opportunities for women is a motive for
child spacing. In Jordan, women’s literacy
reached 80% in 1998, one of the highest
rates in the Eastern Mediterranean Region
[1]. The present study and others have
demonstrated the positive impact of wom-
en’s education, particularly higher educa-
tion, on birth interval [4,6–8,11]. In fact, it
is women’s educational attainment rather
than that of their husbands that has a signif-
icant impact on birth intervals. Higher edu-
cational attainment improves woman’s
status and opens the door for employment
with subsequent increases in the space be-
tween births [6–9]. The relatively longer in-
tervals observed in relation to women’s
employment may be a reflection of their
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Table 6 Independent predictors of the duration of the interbirth interval

Independent predictor Coefficient Hazard ratio 95% CI P-value

Woman’s education
No formal educationa

6 years –0.0946 0.91 0.81–1.03 0.1254
9 years –0.1962 0.82 0.73–0.92 0.0006
12 years –0.2910 0.75 0.66–0.84 < 0.0001
More than 12 years –0.2104 0.81 0.71–0.92 0.0014

Woman’s age at interval onset
(years)

15– 0.9703 2.64 1.58–4.40 0.0002
20– 1.1634 3.20 1.95–5.26 < 0.0001
25– 1.1122 3.04 1.86–4.97 < 0.00010
30– 0.8827 2.42 1.48–3.94 0.0004
35– 0.5627 1.76 1.07–2.86 0.0237
40–49a

Years married at interval onset
1–a

5– –0.2455 0.78 0.69–0.88 0.0001
10– –0.4475 0.64 0.53–0.77 < 0.0001
15– –0.6670 0.51 0.39–0.67 < 0.0001
20–31 –0.9075 0.40 0.27–0.61 < 0.0001

Monthly per capita income (JD)
< 50a

50–100 –0.3464 0.71 0.64–0.79 < 0.0001
> 100 –0.5458 0.58 0.48–0.70 < 0.0001

Number of surviving children
1a

2 –0.4074 0.66 0.59–0.74 < 0.0001
3 –0.4311 0.65 0.56–0.76 < 0.0001
4 –0.4579 0.63 0.52–0.77 < 0.0001
5 or more –0.3606 0.69 0.56–0.86 0.0008

Sex of surviving children
Only girlsa

Only boys –0.1172 0.89 0.81–0.98 0.0213
Both boys and girls –0.1849 0.83 0.74–0.93 0.0016

Pregnancy wastage
Noa

Yes –0.6242 0.53 0.46–0.62 < 0.0001

Duration of breastfeeding
Less than 12 monthsa

12 months or more –0.4444 0.64 0.60–0.69 < 0.0001

Use of contraception
Noa

Yes –0.5861 0.56 0.51–0.60 < 0.0001
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Table 6 Independent predictors of the duration of the interbirth interval (concluded)

Independent predictor Coefficient Hazard ratio 95% CI P-value

Ideal spacing
Less than 3 yearsa

3 years or more –0.1073 0.90 0.84–0.96 0.0023

Ideal number of children
4 or morea

3 or less –0.2616 0.77 0.68–0.87 < 0.0001

aReference category.
CI = confidence interval.
JD = Jordanian dinar (JD 1 = US$ 1.28).

need to care for their children while simul-
taneously realizing themselves outside the
home and remaining gainfully employed.
Women’s attainment of higher education in-
fluences spacing indirectly by leading to de-
lays in age at marriage, changes in
reproductive norms and behaviours as well
as the practice and efficacy of contracep-
tion [4,17–19]. It seems then that social,
economic and environmental factors influ-
ence fertility through its proximate determi-
nants.

In Jordan, almost all women marry be-
fore the end of their childbearing period [3].
The legal age of marriage is 18 years al-
though exceptions do occur especially in
remote areas [3]. Since childbearing has bi-
ological limits, delay in the age of marriage
is associated with fewer children per wom-
an [20,21]. The median age of marriage of
21 years among the surveyed population
means that the period during which women
were likely to bear children was reduced
[18]. In addition, birth intervals were mod-
ulated by women’s age in the current study
and in others as  intervals that started with
the woman’s age older than 30 years were
significantly longer [4,8,10,12,21]. This
has been attributed to the decline in fecundi-
ty with age as a result of ovarian and hor-
monal malfunctioning [10,21,22].

Within a year of marriage, the majority
of women had given birth to their first
child. Because of the social pressure wom-
en may face, especially in traditional societ-
ies, other children tend to come in quick
succession resulting in significantly shorter
birth intervals within the first 5 or 10 years
of marriage [8]. The birth interval between
the first and second child was on average
24 months and increased steadily with the
increase in the number of surviving children
at the beginning of the interval. Similar ob-
servations have been reported that empha-
size the short birth intervals among women
of low parity [3,4,8,12].

The sex of children is also an influential
factor on birth spacing, especially in societ-
ies where preference for sons dominates
[3,4,8,10,11,15,23,24]. In Jordan, women
expressed a preference for sons; the nega-
tive impact of this preference on the birth
interval has been previously reported [3]. A
lack of sons reduced the birth interval by an
average of 4 months. Previous studies indi-
cated that son preference put an upward
pressure on fertility as couples continued to
have children until they reached their de-
sired number of sons [14,24]. Birth inter-
vals became considerably longer once
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women reached the desired balance of sons
and daughters.

Contraception use increases the birth in-
terval by increasing the time until the next
conception with a subsequent decline in
fertility [18]. In Zimbabwe and Addis Aba-
ba, the widespread use of contraception re-
duced fertility to below replacement levels
[20,25]. In this study, modern contracep-
tives were used in only a third of the inter-
vals and their use increased the birth
interval by an average of 10 months. More-
over, independent of other determinants,
modern contraceptives increased the birth
interval 1.80 times. Among enrolled wom-
en, the prevalence of modern contracep-
tives was still low and those who persisted
with modern contraceptive use were wom-
en above the age of 35 years and women
with many surviving children [13]. It was
more likely that women opted for contra-
ception to end childbearing than to maintain
longer spacing between births.

In societies where contraception preva-
lence is low, fertility control could be
achieved through breastfeeding. The signif-
icant fertility-inhibiting effect of breastfeed-
ing has been documented and its superiority
over contraception has been proven in soci-
eties where the practice predominates
[8,10,18,26–29]. In this study in almost all
intervals breastfeeding was practised and in
half of these intervals it continued for 1 year
or more. Breastfeeding increased the birth
interval by an average of 4 months. Inde-
pendent of other proximate determinants of
fertility, breastfeeding for 12 months re-
duced fertility by more than half by increas-
ing the period of postpartum non-
susceptibility [8,10,18,26]. This was prob-
ably the reason why a relatively short birth
interval was observed in association with
the loss of a child and it may be attributed to
the biological effect of interrupting breast-

feeding with a subsequent increase in the
effective fertile period [3,4,7,10,12,23]. It
has also been attributed to the “replacement
effect” that reflects a need to substitute for
the lost child [4,12].

The birth interval among the study pop-
ulation was relatively long but was still far
from the target of 3-years spacing. The ef-
fect of breastfeeding and contraception use
on child spacing needs highlighting. The
duration of postpartum non-susceptibility
associated with breastfeeding varies from
one woman to another. Under the best cir-
cumstances, this period is 12 months and is
associated with a birth interval of 27
months [18]. As breastfeeding benefits both
the baby and the mother, women should be
encouraged to nurse their newborns for
more than 12 months. Concomitantly, mod-
ern contraceptives should be promoted as
their universal use will extend the waiting
time for conception to 30 months, resulting
in a birth interval of 41 months [18].

The effective use of modern contracep-
tives also prevents unintended pregnancy
and obviates the need for abortion. The role
of abortion in lengthening the birth interval
was not investigated in this study since
abortion is not legal in Jordan or in other
Muslim countries. Instead, enquiry was
made into pregnancy wastage and abortion
could not be recommended as a means of
lengthening the birth interval.

More effort is needed to improve the
status of women. As the rate of female liter-
acy is high in Jordan, attempts should be
made to increase educational attainment and
expand women’s employment opportuni-
ties, especially since only 16% of women in
the southern region of Jordan were em-
ployed [3]. The median age of marriage in
the southern region was lower than the na-
tional median of 23.5 years; improving the
status of women might also bring about an
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increase in the median age of marriage.
More importantly, reinforcement is needed
to prevent marriage before the legal age for
women. Exerting control over the age at
marriage and increasing the spacing be-
tween births are effective strategies for fer-
tility control.
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Knowledge, attitudes and practices about contraception among an urban population
ABSTRACT We studied knowledge, attitudes and practices (KAP) regarding contraception of 1003 married
women (aged 15–49 years) randomly recruited from private clinics (490 women) and community clinics (512
women) in Beirut in the year 2000. A standardized KAP questionnaire was administered to the 2 groups and
differences between the groups were analysed. Contraceptive methods were used by two-thirds of the
women. The private clinics group reported a significantly higher socioeconomic status and educational level
than the community clinics group. Despite the free availability of contraceptive methods in the community
clinics, the women’s level of knowledge of, attitude towards and practice of contraception was significantly
lower than those of women in the private clinics. Knowledge, attitudes and practices toward contraception did
not depend on the free availability of contraceptive methods but rather on the socioeconomic and educational
level of the women.

RÉSUMÉ Nous avons étudié les connaissances, attitudes et pratiques (CAP) concernant la contraception
chez 1003 femmes mariées âgées de 15 à 49 ans recrutées de façon randomisée dans des cliniques
privées (490 femmes) et dans des dispensaires (512 femmes) à Beyrouth durant l’année 2000. Un question-
naire CAP standardisé a été administré aux deux groupes et les différences entre ces deux groupes ont été
analysées. La contraception était utilisée par les deux tiers des femmes. Le groupe des cliniques privées
présentait un niveau socio-économique et éducationnel significativement plus élevé que celui des dispen-
saires. Malgré la disponibilité gratuite de la contraception pour le groupe des dispensaires, le niveau de
connaissances, d’attitudes et de pratiques des femmes de ce groupe concernant la contraception était
significativement inférieur à celui des femmes du groupe des cliniques privées. Les connaissances, attitudes
et pratiques concernant la contraception ne dépendent pas essentiellement de la disponibilité gratuite des
moyens contraceptifs, mais aussi des niveaux socio-économique et éducationnel des femmes.
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Introduction

La contraception moderne, tels les contra-
ceptifs oraux et les dispositifs intra-utérins,
est devenue très répandue dans le monde
[1]. L’utilisation efficace de la contracep-
tion dépend non seulement du coût de ces
moyens mais aussi des connaissances, atti-
tudes et pratiques des femmes utilisant ces
moyens [2].

Beaucoup d’études ont détaillé les atti-
tudes, les connaissances et les pratiques
des femmes concernant la contraception
moderne. Ces attitudes sont dominées par
des mythes, des perceptions fausses et des
fausses connaissances à propos des effets
indésirables et des risques pour la santé
[2,3].

Au Liban, en 1996, la prévalence de la
contraception était de 60 %. Même si 95 %
des femmes libanaises connaissent au
moins deux méthodes contraceptives [4],
ceci n’explique pas le taux de fécondité
élevé : 3,4 naissances vivantes pour chaque
femme [5].

L’un des obstacles à l’utilisation de la
contraception est le coût de ces moyens ;
c’est pour cela que le ministère de la santé,
par le biais du programme de la santé repro-
ductive lancé en 1998, et le planning fami-
lial procurent ces moyens à quelques
dispensaires dans différentes régions du Li-
ban d’une façon plus ou moins gratuite
alors que dans les cliniques privées, les
femmes payent pour pratiquer la contra-
ception.

Donc les femmes libanaises sous con-
traception sont divisées en 2 groupes :
celles qui fréquentent les cliniques privées
et celles qui fréquentent les dispensaires.

Notre étude examine la possibilité que
ces deux populations (celle qui fréquente
les cliniques privées et celle qui fréquente
les dispensaires) présentent le même niveau
de connaissances, les mêmes attitudes et

pratiques concernant la contraception, et
ceci dans un même secteur de la région de
Beyrouth, en 1999. En plus, notre étude
évalue si le fait de se procurer des moyens
contraceptifs d’une façon plus ou moins
gratuite peut modifier les connaissances,
les attitudes et les pratiques des femmes
concernant la contraception.

Bien que deux études aient été faites au
Liban par le Planning familial libanais détail-
lant la santé reproductive [4,6], nous
n’avons pas trouvé d’étude décrivant les
connaissances, les attitudes et les pratiques
des femmes libanaises concernant la con-
traception. C’est pourquoi nous avons
mené une étude CAP concernant la contra-
ception au Liban.

Méthodes

La population cible regroupe les femmes
mariées âgées de 15 à 49 ans vivant à Bey-
routh et susceptibles d’utiliser la contra-
ception.

La population étudiée était divisée en
deux groupes : le premier groupe était
formé de femmes mariées âgées de 15 à
49 ans et fréquentant les cliniques privées
(celles qui payent pour se procurer des
moyens contraceptifs). Le second groupe
était formé de femmes mariées âgées de 15
à 49 ans et fréquentant les dispensaires où
elles se procurent des moyens contracep-
tifs gratuitement. Ce sont des dispensaires
qui ont une clinique gynéco-obstétrique,
avec des médecins gynécologues chargés
des consultations gynéco-obstétriques. Les
moyens contraceptifs sont fournis d’une
façon plus ou moins gratuite soit par le mi-
nistère de la santé, soit par le Planning fa-
milial libanais. Dans ces dispensaires, les
femmes payent un frais symbolique pour
les consultations et les moyens contracep-
tifs.
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Les cliniques privées sont les cabinets
privés des médecins gynécologues qui tra-
vaillent libéralement et sont attachés à un
centre hospitalier. Dans ces cliniques, les
femmes payent au médecin la consultation,
de même qu’elles payent pour se procurer
des moyens contraceptifs. Les cliniques
sont choisies dans la même région que le
dispensaire choisi. Toutes les femmes qui
se présentent aux cliniques et dispensaires
choisis obéissant aux critères d’inclusion
constituaient notre population d’étude.

Type de l’étude
C’est une étude CAP (C : connaissances ;
A : attitudes ; P : pratiques) concernant la
contraception dans une population de
femmes mariées en âge de procréer à Bey-
routh [7].

C’est une étude transversale [8] consis-
tant à questionner les participantes par con-
tact direct « face à face » en utilisant un
questionnaire standardisé modifié, rédigé
en langue arabe, et ayant déjà été utilisé
dans deux études faites par le Planning fa-
milial libanais (PFL) dans la banlieue sud de
Beyrouth et la région de la Bekaa [4,6]. La
partie modifiée comprend des questions sur
les connaissances, attitudes et pratiques
concernant la contraception, qui provien-
nent d’autres études internationales déjà
publiées [4,6,9-16]. Un consentement oral
était obtenu avant l’administration du ques-
tionnaire par des étudiantes sages-femmes.

Notre questionnaire comprend cinq vo-
lets essentiels. Le premier volet est formé
de données socio-démographiques. Le
deuxième volet regroupe des questions dé-
taillant les antécédents obstétricaux et
l’utilisation de la contraception. Le
troisième volet est fait de questions sur les
informations que possèdent les femmes à
propos des effets indésirables, des contre-
indications et des effets bénéfiques du
moyen contraceptif actuellement utilisé,

leurs informations à propos d’autres
moyens contraceptifs que celui utilisé, la
connaissance ou non de méthodes contra-
ceptives plus sophistiquées telles que Nor-
plant, vasectomie, contraception injectable,
ligature des trompes, contraception post-
coïtale ; en plus, ce volet évalue les dif-
férentes sources d’information des parti-
cipantes concernant les moyens contracep-
tifs, et la connaissance de la conduite en
cas d’oubli d’une ou de plusieurs pilules. Le
quatrième volet évalue les différentes atti-
tudes des femmes vis-à-vis de la contra-
ception ; il détaille la source du choix du
moyen contraceptif utilisé, les différentes
raisons du choix du moyen contraceptif
utilisé, d’arrêt ou de refus d’utiliser la con-
traception et la satisfaction de la femme à
l’égard du moyen contraceptif utilisé. Le
cinquième volet se limite aux différentes
« pratiques » adoptées par les femmes pour
les moyens contraceptifs ; il évalue la sou-
mission ou non de la participante à un exa-
men médical préalable à l’utilisation du
moyen contraceptif, son adhérence ou non
à un suivi médical continu suivant le moyen
contraceptif utilisé, la personne qui achète
le moyen contraceptif pour elle.

La taille de l’échantillon a été calculée en
se basant sur la prévalence de la connais-
sance des moyens contraceptifs au Liban,
soit 95 % [4,6] avec un degré de précision
(1-β = poids de l’étude) de 98 % et une
erreur de premier degré de 5 % (alpha).
Ainsi la taille minimale requise de
l’échantillon était de 865 femmes ; toute-
fois on a choisi d’arrondir ce chiffre et de
recruter 1000 femmes pour être plus précis
[17].

Les analyses statistiques sont calculées
avec le logiciel SPSS 8. L’analyse statis-
tique était divisée en deux parties.

La première partie comprenait l’analyse
descriptive des données socio-démographi-
ques, le nombre moyen de grossesses et
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l’utilisation actuelle des moyens contracep-
tifs. La deuxième partie comportait la com-
paraison de toutes les parties du
questionnaire, c’est-à-dire les données
socio-démographiques, obstétricales et
contraceptives, la connaissance, l’attitude
et la pratique entre le groupe des cliniques
privées (les femmes qui payent pour se
procurer des moyens contraceptifs) et ce-
lui des dispensaires (les femmes qui se pro-
curent des moyens contraceptifs d’une
façon plus ou moins gratuite). Le test
statistique utilisé est le khi2 avec une erreur
de premier degré de 5 % [17].

Résultats

Participation à l’étude
Dans notre étude, le taux de participation
s’élève à 95,5 % (952 participantes). De
plus, il n’y avait pas de différence significa-
tive entre les participantes et les non-
participantes concernant les données
socio-démographiques.

On a pu recruter 1003 femmes qui
étaient réparties de la façon suivante :
48,9 % de la population était recrutée dans
des cliniques privées et 51,1 % était re-
crutée dans des dispensaires. Les données
socio-démographiques de notre population
sont représentées au Tableau 1. L’âge
moyen de la population était de 32,16
(E.T. 7,92) ans ; plus des deux tiers de la
population étudiée avait un âge compris en-
tre 20 et 30 ans. Presque toute la population
étudiée ne travaillait pas, et le tiers de cette
population avait un niveau d’instruction in-
termédiaire.

Les antécédents obstétricaux et l’utili-
sation de la contraception sont représentés
au Tableau 2. Le nombre moyen de
grossesses était de 3,34 (E.T. 2,26)
grossesses. Plus du tiers de la population
étudiée (39,2 %) utilisait un moyen contra-
ceptif, et les moyens contraceptifs les plus

utilisés par ordre décroissant étaient la pi-
lule, le dispositif intra-utérin, les méthodes

Tableau 1 Données socio-démographiques,
obstétricales et contraceptives de la
population de l’étude, 2000

Données socio- %
démographiques

Groupe d’âge (ans)
20-30 40,4
31-40 38,2
41-49 15,3
< 20 6, 0

Travail
Ne travaille pas 81,8
Employée 8,8
Enseignante 4,8
Autre 4,6

Éducation
Élémentaire 16,8
Intermédiaire 37,9
Secondaire 27,0
Universitaire 13,9
Illettrée 4,6

Tableau 2 Données obstétricales et
contraceptives de la population de l’étude,
2000

Données obstétricales %
et contraceptives

Utilisation de la contraception
Utilise 39,2
N’a jamais utilisé 31,3
A déjà utilisé 29,5

Moyen contraceptif utilisé
Pilule 37
Stérilet 35,6
Méthodes traditionnelles 14,4
Préservatif 9,5
Ligature des trompes 2,3
Spermicides 0,8
Contraception injectable 0,5

Nombre moyen de grossesses 3,34 (E.T. 2,26)
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traditionnelles, le préservatif et la ligature
des trompes.

Statistiques comparatives 
Les femmes recrutées dans les cliniques
privées étaient plus jeunes, plus préoc-
cupées par une profession et mieux édu-
quées que celles recrutées dans les
dispensaires (Tableau 3) ; 32,5 % des
femmes recrutées dans les cliniques
privées contre 21,7 % des femmes re-
crutées dans les dispensaires avaient un
niveau d’instruction secondaire.

Concernant les données obstétricales et
l’utilisation de la contraception, les partici-
pantes du groupe des cliniques privées
avaient en moyenne un nombre de
grossesses inférieur à celles du groupe des
dispensaires ; en plus, l’utilisation actuelle
de la contraception était statistiquement dif-
férente entre les deux groupes de la popula-
tion étudiée, et elle est en faveur des
participantes recrutées dans les dispen-
saires (Tableau 4).

Connaissances
Les participantes des dispensaires connais-
saient mieux les effets indésirables, les ef-

fets bénéfiques et les contre-indications des
moyens contraceptifs utilisés que les par-
ticipantes des cliniques privées ; de même,
elles connaissaient mieux la conduite à tenir
en cas d’oubli de pilule. Les femmes re-
crutées des cliniques privées connaissaient
mieux les moyens contraceptifs autres que
celui utilisé. L’entourage, les parents et les
amis représentaient la source majeure
d’information en ce qui concerne les dif-
férents moyens contraceptifs dans notre
population (Tableau 5).

Attitudes
Dans notre étude, la majorité des femmes
avaient utilisé un moyen contraceptif selon
l’avis du personnel médical ; la raison ma-
jeure d’arrêt de la contraception était le dé-
sir d’avoir un enfant, et la majorité des
participantes recrutées dans les dispen-
saires avait choisi le moyen contraceptif
pour raison de santé. En plus, ce groupe
était plus satisfait de son moyen utilisé. Les
participantes des deux groupes qui n’ont
jamais utilisé la contraception ont cité la
peur des effets néfastes sur la santé comme
raison majeure de refus (Tableau 6).

Tableau 3 Données socio-démographiques - catégories les plus
fréquentes dans les deux groupes de la population de l’étude, 2000

Données socio- Groupe cliniques Groupe p
démographiques privées (%) dispensaires (%)

Groupe d’âge (ans) < 0,005
21-30 46,3
31-40 41,2

Travail < 0,001
Ne travaille pas 77,2 86,3

Éducation < 0,001
Intermédiaire 34,7 41,0

Raison de visite < 0,001
Surveillance de
la grossesse 46,4
Maladie 37,1
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Pratiques
Parmi les participantes utilisant la contra-
ception, la majorité des participantes des
cliniques privées avaient subi un examen

clinique avant l’utilisation des moyens con-
traceptifs et continuaient à avoir un suivi
médical chaque 6 mois, contrairement aux
participantes recrutées dans les dispen-

Tableau 4 Données obstétricales et contraceptives - catégories
les plus fréquentes dans les deux groupes de la population de
l’étude, 2000

Données Groupe cliniques Groupe p
obstétricales et privées dispensaires
contraceptives

Nombre moyen de
grossesses 2,85 3,76 < 0,001

Utilisation de la
contraception  33,4 % 50,6 % < 0,001

Moyen utilisé 0,107
Pilule/DIU 38,4 %
Pilule 35,9 %

DIU : dispositif intra-utérin

Tableau 5 Connaissance des moyens contraceptifs - catégories les plus
fréquentes dans les deux groupes de la population de l’étude, 2000

Connaissance des Groupe cliniques Groupe p
moyens contraceptifs privées (%) dispensaires (%) (khi2)

Moyen actuel
Ne connaît aucun effet
indésirable 36,7 38,3 0,470
Ne connaît aucune
contre-indication 5,5 81,8 < 0,001
Connaît un effet
bénéfique 49,8 62,7 < 0,001

Autres moyens/ moyens
sophistiquésa

Cite 2 moyens 61,0 48,6 < 0,001
Connaît un moyen 36,4 36,3 0,247

Conduite à tenir en cas
d’oubli de pilule 54,6 73,3 < 0,01

Source majeure
d’information

Entourage 45,7 43,2 < 0,001

amoyens sophistiqués : Norplant, vasectomie, ligature des trompes, contraception
postcoïtale, contraception injectable.
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saires qui avaient un suivi médical chaque
2 ans ou plus. Parmi les participantes uti-
lisant la pilule, la majorité des femmes de la
population étudiée apportaient elles-mêmes
le moyen. Concernant les participantes uti-
lisant le préservatif – 90,3 % du groupe des
cliniques privées et plus de la moitié
(58,1 %) du groupe des dispensaires – une
autre personne leur apporte le préservatif
(p < 0,005) (Tableau 7).

Discussion

Les enquêtes CAP portant sur la contracep-
tion ont fait l’objet de nombreuses études
internationales [4,6,9-16].

Dans notre étude, 1003 femmes dont
l’âge varie entre 15 et 49 ans, mariées et
donc susceptibles d’utiliser la contracep-
tion, étaient recrutées dans plusieurs cli-

niques privées et dispensaires répartis dans
une région de Beyrouth. L’utilisation, les
connaissances, les attitudes ainsi que les
différentes pratiques des moyens contra-
ceptifs étaient évaluées de façon compara-
tive entre les deux groupes de la population
étudiée, les femmes qui payent pour se pro-
curer des moyens contraceptifs (femmes
recrutées dans les cliniques privées) et
celles qui se procurent ces moyens d’une
façon gratuite (les femmes recrutées dans
des dispensaires choisis). Une pareille étude
CAP (connaissances, attitudes et pratiques)
comparative n’a pas été retrouvée dans la
littérature internationale car, à priori, les
moyens contraceptifs sont totalement rem-
boursés dans les pays occidentaux par
l’État (sécurité sociale) ou les compagnies
d’assurance. D’autre part, sur le plan na-
tional, les deux études faites par le Planning

Tableau 6 Attitudes vis-à-vis des moyens contraceptifs - catégories les
plus fréquentes dans les deux groupes de la population de l’étude, 2000

 Attitudes Groupe cliniques Groupe p
privées (%) dispensaires (%) (khi2)

Source du choix du
moyen contraceptif

Personnel médical 81,0 69,6 0,057

Raison du choix du
moyen contraceptif

Raison de santé 76,5 81,8 0,078

Autoévaluation de
la satisfaction

Satisfaite 71,5 78,0 0,157

Raison d’arrêt du
moyen

Désir d’avoir un
enfant 76,8 76,2 < 0,005

Raison du refus de
la contraception

Peur des effets
néfastes 86,3 70,4 < 0,01
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familial libanais (PFL) n’étaient pas d’ordre
comparatif, mais rejoignaient plutôt
l’objectif principal de notre étude.

Le taux de participation dans notre
étude était de 95,5 %, représentant ainsi un
taux plus qu’acceptable d’après Sackett
(taux de participation au moins égal à
80 %). De plus, les non-participantes
n’étaient pas différentes des participantes
du point de vue des caractéristiques socio-
démographiques.

Concernant les données socio-démo-
graphiques, notre étude a montré que les
participantes des cliniques privées, celles
qui payent pour se procurer les moyens
contraceptifs, étaient plus jeunes, plus édu-
quées que celles du groupe des dispen-
saires.

Alors qu’en ce qui concerne les don-
nées obstétricales et contraceptives, les
moyens les plus utilisés par les deux
groupes de la population étudiée étaient
presque identiques sans différence statis-
tiquement significative. En plus, les

femmes du groupe des cliniques privées
présentait un nombre moyen de grossesses
inférieur à celui du groupe des dispensaires
(2,8 [E.T. 2,03] et 3,76 [E.T. 1,39]
grossesses respectivement). Cette dif-
férence statistiquement significative peut
être expliquée par le fait que le groupe des
cliniques privées est plus éduqué car il
présente un niveau socio-économique plus
élevé que celui du groupe des dispensaires.
Étant plus éduquées, les femmes des cli-
niques privées sont donc plus sensibles aux
complications retrouvées en cas de
grossesses rapprochées et leurs effets né-
fastes sur la santé de la mère et de l’enfant.
Le résultat du groupe des dispensaires se
rapprochait plus des résultats des études du
PFL, vu le niveau socio-économique et
éducationnel similaire (4,47grossesses)
[4,6], alors que celui du groupe des cli-
niques privées se rapprochait des résultats
des études suédoises (2 grossesses) [12].
Bien que le taux d’utilisation de la contra-
ception retrouvé dans notre étude fût simi-

Tableau 7 Pratiques des moyens contraceptifs - catégories les plus
fréquentes dans les deux groupes de la population de l’étude, 2000

Pratique Groupe cliniques Groupe p
privées (%) dispensaires (%) (khi2)

Examen médical
préalable à l’utilisation
du moyen contraceptif < 0,001

Oui 60,9
Non 64,3

Suivi médical continu
suivant le moyen < 0,05

Chaque 6 mois 47
≥ 2 ans 43,2

Achat du moyen
contraceptif

Elle-même (pilule) 64,8 80,7 < 0,005
Autre personne
(préservatif) 90,3 58,1 < 0,005
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laire aux résultats des études du PFL
(68,7 % et 70 % respectivement), le moyen
le plus utilisé dans notre étude était la pilule
(37 %) alors que pour les études menées
par le PFL, c’était le stérilet (55 %) (Ta-
bleau 8). Cette nette différence avec nos ré-
sultats est plutôt liée à des raisons
financières, puisque le dispositif intra-
utérin (DIU) peut être utilisé pour plus de
trois ans, alors que la plaquette de pilule
doit être achetée chaque mois ; ceci
représente un avantage financier en faveur
du DIU pour les femmes vivant dans des
régions rurales plus ou moins défavorisées.

Connaissances
Dans notre étude, les femmes qui fréquen-
tent les cliniques privées (niveau socio-
économique supérieur) présentent un
niveau de connaissance des moyens con-
traceptifs supérieur à celles qui se pro-
curent des moyens contraceptifs de façon
gratuite. La majorité des participantes à ce
groupe connaissait une contre-indication de
la méthode contraceptive utilisée. Il y a lieu
de noter que nos résultats étaient de loin in-
férieurs à ceux retrouvés par une étude

faite par l’Association des Obstétriciens et
Gynécologues (ACOG) aux États-Unis en
1993 (54 %) [3]. Cette mauvaise connais-
sance des contre-indications retrouvée
dans notre étude met en évidence la lacune
éducative entre les deux groupes de notre
population, et une lacune qui est en plus
très importante entre notre population et
celle étudiée par l’ACOG. Les participantes
pouvant citer d’autres moyens contracep-
tifs sans leur rappeler étaient majoritaires
dans le groupe des cliniques privées ; les
études du PFL ont retrouvé des résultats de
loin supérieurs à notre étude, soit 95 % à
98 %, dus aux séances éducatives orga-
nisées dans leurs dispensaires [4]. En ce
qui concerne le niveau de connaissance des
moyens à utiliser en cas d’oubli de la pilule
par les femmes utilisant ce type de moyen,
la majorité des femmes connaissant la con-
duite à tenir en cas d’oubli d’une pilule
appartenait au groupe des dispensaires
(73,3 % contre 54,6 % du groupe des cli-
niques privées). Ce résultat reflète
l’importance des informations diffusées
dans les dispensaires en cas d’oubli de la
pilule.

Tableau 8 Moyens contraceptifs utilisés par les femmes mariées âgées de
15 à 49 ans dans la banlieue sud de Beyrouth 4, la Bekaa 6 et notre étude

Méthode Banlieue sud de Bekaa 1998 (%) Notre étude (%)
contraceptive Beyrouth 1996 (%)

Pilule 20 29 37

DIU 24 55 35,6

Méthodes
traditionnelles 7 16 14,4

Préservatif 4,7 8 9,5

Contraception
injectable — — 0,5

Ligature des
trompes 4,4 2,3
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Comme dans les résultats internatio-
naux [12], la majorité des deux groupes de
la population étudiée adoptait l’entourage,
la famille et les voisines comme source ma-
jeure d’information avec des proportions
presque égales (45,7 % du groupe des cli-
niques privées et 43,2 % du groupe des dis-
pensaires, 67,6 % en Suède).

Attitudes
Dans notre étude, la majorité des deux
groupes de la population étudiée avait choisi
leur moyen selon l’avis du personnel médi-
cal avec une prédominance du groupe des
cliniques privées (81 % contre 69,6 % du
groupe des dispensaires). Cette différence
peut être expliquée par le fait que le groupe
des cliniques privées, étant plus éduqué et
ayant un niveau socio-économique
supérieur, est donc plus apte à adopter
l’avis du personnel médical.

La majorité des femmes de ces deux
groupes arrêtait l’utilisation de leur moyen
pour désir d’enfant avec des proportions
presque égales (Tableau 4). En plus, la peur
des effets néfastes pour la santé était la rai-
son majeure de refus d’utilisation de la con-
traception dans les 2 groupes de la
population étudiée. Nos résultats étaient de
loin supérieur à ceux de l’étude faite par le
PFL, (86,3 % du groupe des cliniques
privées, 70,4 % du groupe des dispen-
saires, 21 % du PFL) [4,6] ; ceci est dû à
l’efficacité des séances éducatives
régulières organisées par le PFL. En plus,
ces résultats peuvent être considérés
logiques vu la publicité très forte faite dans
les médias sur les effets secondaires possi-
bles reprochés à la contraception par les
médias (le cancer du sein et la pilule) [12].

Pratiques
La soumission à un examen médical avant
l’utilisation des moyens contraceptifs était
une pratique majoritaire dans le groupe des

cliniques privées de la population étudiée
(60,9 %), alors que presque les deux tiers
du groupe des dispensaires (64,3 %) ne
subissaient pas cet examen, bien que les
consultations médicales soient fournies
gratuitement dans ces dispensaires. Ainsi,
le niveau socio-économique et éducationnel
supérieur influe positivement sur les pra-
tiques des femmes concernant les moyens
contraceptifs, et ceci de façon plus impor-
tante que la disponibilité gratuite de ces
moyens, caractéristique du groupe des dis-
pensaires. Le résultat du groupe des dis-
pensaires était similaire à celui retrouvé par
le PFL (48 %) [4]. Cette similarité entre ces
deux populations peut être encore expliquée
par la similarité de leurs niveaux socio-
économique et éducationnel déjà mention-
nés.

En ce qui concerne l’adhérence à un
suivi médical continu suivant le moyen
contraceptif utilisé, presque la moitié des
femmes du groupe des cliniques privées
(47 %) avaient un suivi médical de façon
régulière et tous les 6 mois ; par contre, la
majorité des femmes du groupe des dispen-
saires avaient un suivi médical tous les
2 ans ou plus (43,2 %), et ce malgré les
sessions éducatives organisées dans ces
dispensaires. Cette différence ne peut être
expliquée que par le niveau éducationnel
supérieur du groupe des cliniques privées,
surtout que ces femmes payent pour la
consultation médicale, contrairement à
celles du groupe des dispensaires qui con-
sultent gratuitement.

Nous avons trouvé que la majorité des
utilisatrices de la pilule achetaient elles-
mêmes la pilule (64,8 % du groupe des cli-
niques privées et 80,7 % du groupe des
dispensaires). Cette différence statistique-
ment significative existant entre les deux
groupes peut être expliquée par le fait que
les femmes du groupe des dispensaires se
procurent à des frais symboliques la pilule
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des dispensaires, alors que les participantes
du groupe des cliniques privées les achètent
dans les pharmacies. En ce qui concerne le
préservatif, pour 90,3 % des femmes du
groupe des cliniques privées, une autre per-
sonne le leur apporte. Concernant cette
variable, les résultats du groupe des dispen-
saires étaient presque identiques à ceux re-
trouvés en Suède (58,1 % et 52,8 %
respectivement). Cette différence peut être
expliquée par le fait que le préservatif reste
un sujet « tabou » dans notre société, né-
cessitant donc une autre personne pour
l’apporter des pharmacies alors que dans
les dispensaires, c’est une femme qui leur
procure les préservatifs.

Note
Comme nous avons utilisé plusieurs fois le
test du khi2 dans notre étude, et pour éviter
que certains résultats soient secondaires à
la chance, nous avons eu recours à la cor-
rection de Bonferroni [18] pour avoir un al-
pha prime de 0,002 (alpha étant égal à 0,05
et n égal à 25). Ainsi, avec cette nouvelle
valeur de alpha, la majorité des résultats de
comparaison utilisant le test du khi2 sont
restés statistiquement significatifs sauf
pour quatre tests :
• Connaissance : la conduite en cas

d’oubli de pilule (p = 0,009 pour alpha
prime = 0,002) ;

• Attitude : la source de choix du moyen
contraceptif (p = 0,057) ;

• Adhérence ou non à un suivi médical
continu suivant le moyen contraceptif
utilisé (p = 0,013) ;

• Pratique : la personne qui achète le
moyen contraceptif (p = 0,004).

Limites de notre étude
Vu l’objectif principal de notre étude, nous
avons été obligés de restreindre le recrute-

ment de la population étudiée à une région
de Beyrouth où sont concentrés les dispen-
saires fournissant les moyens contraceptifs
à des frais symboliques. Ainsi, nous avons
recruté tous les dispensaires et les cliniques
privées de cette même région, sans en
éliminer aucun (ni clinique privée ni dispen-
saire) ; en plus, le recrutement était fait
dans les cliniques privées et dispensaires
durant les mêmes périodes de la journée
pour fournir aux deux groupes de la popu-
lation étudiée la même chance d’être re-
crutés. De plus, vu la présence d’une
proportion de femmes illettrées dans la
population libanaise, nous avons choisi
d’administrer le questionnaire par des en-
quêteurs pour empêcher une auto-sélection
involontaire dans le cas contraire (question-
naire auto-administré). Donc, les biais de
sélection possibles ont été ainsi soigneuse-
ment évités dans notre étude [19].

Étant donné que le questionnaire a été
administré par des étudiantes ne connais-
sant pas l’objectif de notre étude, le biais de
l’enquêteur était de ce fait éliminé [20].

Vu que notre population étudiée était
limitée à un secteur de Beyrouth, les résul-
tats de notre étude ne peuvent donc être
généralisés à tout Beyrouth ou même à tout
le Liban, et ceci pour respecter la validité
externe de notre étude [19].

Conclusion

La connaissance, l’attitude et la pratique
concernant les moyens contraceptifs ne
dépendent pas de la disponibilité gratuite de
ces moyens, mais plutôt du niveau socio-
économique et éducationnel des femmes.
Ceci a été démontré d’une façon statis-
tiquement significative dans notre étude.
Ainsi, le groupe des femmes qui fréquentait
les cliniques privées a été trouvé meilleur
du point de vue des paramètres CAP que le
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groupe des femmes fréquentant les dispen-
saires, puisqu’il adoptait des attitudes et
des pratiques considérées saines et
adéquates concernant la contraception.
Ainsi, en améliorant le niveau éducationnel
et socio-économique des femmes, on peut

aboutir à une meilleure utilisation des
moyens contraceptifs, ce qui veut dire une
meilleure connaissance, attitude et pratique
concernant ces moyens, et donc un
meilleur « planning » familial.
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ABSTRACT A qualitative study in Zahedan, Islamic Republic of Iran, used focus group discussions with 120
people in 8 main groups to understand more about couple’s decision-making and the role of men in family
planning. The study included men and women from Sunni and Shia sects as well as theologians from both
sects. Shiites, lay people and theologians, believed that both husband and wife play a major role in decision-
making about family planning, while Sunnis believed that men are the main decision-makers. All participants
believed that men have an important role in family planning, but also that men do not like attending family
planning clinics. Religious tenets were important in couple’s decision-making about using contraceptives but
there were confusions over different teachings.

Communication de couple et rôle de l’homme dans la prise de décision en matière de planification
familiale à Zahedan (République islamique d’Iran)
RÉSUMÉ Une étude qualitative reposant sur des discussions de groupe avec 120 personnes appartenant
à 8 groupes principaux a été réalisée à Zahedan (République islamique d’Iran) pour mieux comprendre la
prise de décision au sein du couple et le rôle de l’homme dans la planification familiale. L’étude comprenait des
hommes et des femmes de sectes sunnites et chiites ainsi que des théologiens des deux sectes. Les chiites,
les profanes et les théologiens pensaient que le mari et la femme jouaient tous deux un rôle dans la prise de
décision en matière de planification familiale, tandis que les sunnites pensaient que l’homme était le principal
décideur. Tous les participants pensaient que l’homme avait un rôle important dans la planification familiale,
mais aussi que les hommes n’aimaient pas se rendre dans les services de planification familiale. Les
préceptes religieux étaient importants dans la prise de décision du couple sur l’utilisation des contraceptifs
mais il y avait des confusions concernant différents enseignements.
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Introduction

The recognition that communication be-
tween husband and wife plays an important
role in determining fertility dynamics dates
back to at least the 1950s [1]. Communica-
tion between husband and wife enables
them to know each other’s attitudes to-
ward family planning and use of contracep-
tives. It allows them to voice their
concerns about reproductive health issues,
such as worries about unwanted pregnan-
cies or sexually transmitted diseases
(STDs). Couple communication also en-
courages shared decision-making and an
equal role for both sexes. Research over
more than 40 years consistently demon-
strates that men and women who discuss
family planning are more likely to use con-
traceptives, to use them more effectively
and to have fewer children. In contrast,
when men and women do not know their
partners’ fertility desires and attitudes to-
ward family planning or contraceptive
preferences, there can be unintended preg-
nancies, leading perhaps to unsafe abor-
tions, and a risk of transmission of STDs
[2].

In societies where the male is the deci-
sion-maker in the family, he makes impor-
tant decisions such as those relating to
having or not having a child, using or not
using contraceptives. In such a setting, an
understanding of the role of healthy hus-
band–wife communication in reducing a
country’s total fertility rate or in enhancing
the use of contraception becomes a neces-
sity [1].

In many communities, discussions
about sexual matters are taboo for men as
well as for women and couples may be
afraid to raise the topic of contraception,
especially at the beginning of marriage.
Women often have a less active role in
commencing a relationship and may not be

able to affect their husbands’ behaviour. In
traditional cultures, married women do not
feel free to talk about contraceptive meth-
ods with their husbands. A woman’s edu-
cation, economic situation and age and the
type of marriage (for example, under coer-
cion or polygamous) affect the husband–
wife relationship [3].

A study conducted in Uganda found that
while Ugandan men and women involved in
sexual relationships may negotiate about re-
productive health matters, their behaviour
is strongly influenced by the norms of soci-
ety. Women often accused their husbands
of being unsupportive of their family plan-
ning needs. Norms that subordinate
women’s role in decision-making often dis-
courage women from acting to promote
their own health needs. Targeting family
planning programmes to couples rather
than individuals may increase the accept-
ability of contraceptive use [4].

In a study, of 661 Ghanaian married
couples only 35% of wives and 39% of
husbands who knew at least one method of
contraception had talked to their spouse
about family planning in the last year. It
was suggested that the low level of contra-
ceptive usage and high levels of unmet need
in Ghana would be alleviated by improving
communication between partners [5]. A
study in Jordan revealed that most couples
do not discuss family size, but the men
who do support family planning believe that
decisions should be made in partnership
[6].

After 1988 in the Islamic Republic of
Iran a national family planning programme
was established which led to a decline in
the country’s total fertility rate [7]. The
United Nations Population Fund (UNFPA)
considers the Iranian family planning pro-
gramme to be one of the world’s best func-
tioning [8]. In some areas, however, social,
cultural and religious institutions may be
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inhibiting the expansion of family planning
[9].

Sistan va Baluchistan province has the
highest population growth in the country
and is considered a priority for family plan-
ning studies. As there have been no previ-
ous studies in the Islamic Republic of Iran
about how couples make decisions about
family planning, a qualitative study using
focus group discussions was carried out to
investigate how couples in the main city of
the region communicate about family plan-
ning. The study aimed to understand par-
ticipants’ views about decision-making in
family planning, how couples communi-
cate, the amount of men’s participation and
how to increase men’s participation. The
influence of different religious beliefs and
teachings were explored by including peo-
ple from different religious sects as well as
theologians.

Methods

This qualitative study was carried out in
Zahedan city, Islamic Republic of Iran, in
1999. Data were collected using focus
group discussions. The research was sup-
ported by the Committee of Fertility Health
Research of the Ministry of Health, Care
and Medical Education and sponsored by
UNFPA.

Background
The province of Sistan va Baluchistan is lo-
cated in the south-east of the Islamic Re-
public of Iran. There are 7 towns in the
province and Zahedan, with a population of
about 500 000, is the largest city and capi-
tal of the province. Large families are still
popular in this area and the total fertility
rate and population growth rate (3.7 and
2.1%) are high compared with the Islamic
Republic of Iran as a whole (2.0 and 1.2%
respectively). About 47% of couples use

modern contraceptive methods. There are
a variety of cultural traditions, tribes and
religions in the region that may affect how
couples behave.

Participants
As people from the 2 main Muslim religious
sects (Sunni and Shia) living in this prov-
ince have different beliefs about family
planning, the discussion groups were divid-
ed by sect. Clerics too have an important
role in people’s viewpoints about family
planning and so discussions were carried
out with both lay people and theologians.
Health professionals at urban health centres
and the heads of religion schools were in-
formed about the study’s objectives and the
characteristics of subjects who were to
participate in the study. They invited sub-
jects who were representative of certain
groups to attend the group discussions.
Subjects were chosen who were thought
able to articulate the typical views of that
group. The 120 participants were all Mus-
lims and were divided into 2 main groups
according to their sect. These were further
subdivided into 4 sub-groups: men and
women from the general public and male
and female theologians. Two sets of each
group were interviewed so that a total of 16
focus group discussions took place. Each
group consisted of 6 to 10 people. In each
group session, participants were chosen to
be similar in terms of age and educational
level.

Data collection and analysis
The group discussions lasted for 1.5 hours
and were conducted under the guidance of
a facilitator, with the aid of a questionnaire.
Facilitators and note-takers had already
been trained in the Iranian National Qualita-
tive Research Workshops.

A questionnaire for use in the discussion
groups was designed by the project team.
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Each question was followed by probes to
investigate the respondents’ thoughts and
the causes of their behaviours. Participants
were asked about who makes the decisions
on family planning: both wife and husband,
the husband alone or the wife alone. They
were also probed about the inclination of
men to accompany their wives to clinics,
the necessity of men’s participation in fam-
ily planning and awareness of their part-
ners’ views.

The initial questionnaire was considered
by a committee, comprising the health dep-
uty and family health experts of the prov-
ince. The questionnaire was revised based
on the committee’s comments and those of
the committee of Reproductive Health Re-
search.

Tape recordings were made of the
group discussions, in addition to field
notes. These were transcribed into catego-
ries by the principal investigator to obtain
an indication of the response to the topic
questions. To provide a semi-quantitative
picture of the findings the proportion of
participants in each group agreeing with

each statement in the questionnaire were
coded as follows: all (100% of partici-
pants), majority (more than around 55%),
half (around 45% to 55%), a minority
(around 15% to 45%), very limited (less
than around 15%) or none (0%).

Results

The participants were asked “Who usually
makes decisions about family planning
among people who are similar to you?” As
Table 1 shows, the majority of Shiite wom-
en and men believed that decisions about
family planning are made by both wife and
husband, whereas the majority of Sunni
women and men said that the husband has
the essential role in decision-making. On
the other hand, Sunni theologians, both
male and female, thought that women usu-
ally had a greater role in family planning
decision-making. In addition, this table in-
dicates that beliefs of Shiite theologians,
both female and male, are close to those of
ordinary people with a slight tendency to-

Table 1 Participants’ views about who typically makes decisions
about family planning in their groups

Group Proportion who believe decisions are taken by:
Both wife and Husband Wife

husband

Sunni Muslim
Women (lay) Minority Majority None
Men (lay) Minority Majority Very limited
Female theologians Half Very limited Half
Male theologians Minority None Majority

Shia Muslim
Women (lay) Majority Minority None
Men (lay) Majority None Minority
Female theologians Half Half Very limited
Male theologians Majority None None

Majority > 55%, half 45%–55%, minority < 45%, very limited < 15%.
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ward belief in the superiority of men in de-
cision-making. They believed that differ-
ences of opinions cause much discussion,
but if couples agree with each other there is
no necessity for more dialogue.

Participants were asked “Do men like to
accompany their wife to family planning
clinics?” Almost all believed that men dis-
like attending these centres. The main rea-
sons mentioned for men’s reluctance to
take part were: having no time, belief that
family planning is the duty of women and
belief that attending the clinic is not neces-
sary as the clinics function only for wom-
en. As Table 2 shows, more Sunni than
Shiite men believed that men like to accom-
pany their wives, but their reason for at-
tending the clinic was a preference for
accompanying their wife whenever she
goes out of the home.

Almost all believed that men’s participa-
tion in family planning is a necessity. This
cooperation included different aspects
such as permitting the women to use con-

traceptive methods, selecting contracep-
tives with each other’s agreement or using
male contraceptives. Some of the women
believed that if men become aware of the
side-effects of contraceptive methods on
women’s health, they would be more will-
ing to use special methods for men (i.e.
condoms).

When asked about how aware people
were about their partners’ opinions on fam-
ily planning, almost all of the participants
thought that most people were aware of
their spouses’ views about the desirable
number of children and contraceptive
method. Even when there are contrasting
views, they tend to reach an agreement af-
ter discussing the matter. Some of the
women remarked that even those men who
are in favour of contraception avoid using
condoms, so women make sacrifices in
this regard. Most of the men said that con-
traceptive methods are designed for wom-
en, and men do not have enough time to
attend family planning clinics during work-

Table 2 Participants’ views about the participation of men in family planning
activities and awareness of their partner’s views about family planning

Group Proportion who believe:
Men like to Men need to People are
accompany participate in aware of their

wife to family family partner’s views
planning clinic planning about family

planning

Sunni Muslim
Women (lay) Minority All All
Men (lay) Majority All Majority
Female theologians All All All
Male theologians Minority All All

Shia Muslim
Women (lay) None All All
Men (lay) None Half Majority
Female theologians Minority All All
Male theologians None All All

Majority > 55%, half 45%–55%, minority < 45%, very limited < 15%.
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ing hours even if there are special clinics
for men.

All the participants offered solutions to
improve men’s participation in family plan-
ning programmes and informing men about
women’s problems. Some of the sugges-
tions were as follows: encouraging the mo-
lavi (Sunni clerics) to make speeches in the
mosque about family planning and its im-
portance; holding classes for men in work-
places or mosques; direct and indirect
health education messages through TV
programmes, radio, newspapers and at
places where men gather (sports clubs,
military dormitories, broadcast football
matches); raising men’s and women’s level
of education; education sessions prior to
marriage; improving women’s communi-
cation skills with their husband; and includ-
ing family planning in the curriculum of
high schools.

When participants were asked about
which teaching methods had more influ-
ence, the majority emphasized teaching by
clerics in mosques. They believed that peo-
ple follow the issues that their religions
leaders highlight. Both Sunni and Shiite
groups in this study referred to the deter-
mining role of religious tenets (fatwa) in
couple’s decision-making about using con-
traceptive methods. There was also a view
that beliefs about these tenets were in con-
tradiction with each other, which meant
that sometimes lay people became con-
fused by different teachings. For example,
there are different beliefs among different
theologians and different sects about the
use of contraceptives or the acceptability
of certain types of contraceptives, such as
vasectomy and tubectomy.

Discussion

The results of this study show that Shiite
participants including ordinary people and

theologians had the same beliefs that deci-
sion-making in family planning is taken by
both wife and husband. However, views
differed more among Sunni participants.
More Sunni theologians thought that wom-
en made the decisions about family plan-
ning. So we could anticipate that speeches
by clerics about this subject could improve
people’s beliefs about the role of women in
decision-making. Studies in Uganda [4],
Jordan [6] and Pakistan [10] have also em-
phasized to the role of women in fertility
decisions.

The findings showed that men including
Sunni and Shiite, both ordinary and theolo-
gians, do not like to attend family planning
clinics. The main reasons mentioned for
men’s reluctance to take part were: having
no time, belief that family planning is the
duty of women and belief that attending the
clinic is of no use. These beliefs among
men should be considered in education
messages about family planning.

Almost all participants believed that men
have an important role in family planning,
but on the other hand, men have less infor-
mation about contraceptives than women.
With regard to this, education programmes
should pay more attention to improving
men’s knowledge, attitudes and behaviour
about family planning. Studies show that
husbands might have favourable attitudes
towards family planning but this had never
been communicated to the wives [1].

All the groups believed that they are
generally aware of their partner’s opinion
about the desirable number of children and
contraceptive method and can reach an
agreement after conversation. These find-
ings suggest that communication between
couples is good and couple felt it was im-
proved by educational broadcasting and
teaching programmes. Therefore, educa-
tion programmes should pay more attention
to quality of these communications. Wom-
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en should be taught much more about how
to initiate and conclude conversations with
their husband about family planning.

The outcomes of a study in Uganda
showed that indirect forms of communica-
tion between partners predominate, con-
tributing to the tendency of both men and
women to overestimate each other’s de-
mand for additional children. Partner oppo-
sition is found to cause a statistically
significant increase in unmet need reported
by women and a shift in contraceptive mix
favouring use of traditional methods over
modern methods [11].

As for education about family planning
decision-making, the participants put more
emphasis on information by clerics. On the
other hand, the results showed that theolo-
gians had appropriate views about the role
of women in family planning. Therefore, it
is possible to enlighten theologians by pre-
senting the existing statistics of population
growth as well as mortality rate, and prob-
lems due to childbirth. This information
could be properly disseminated by clerics
to the public.

Both Sunni and Shiite groups in this
study referred to the determining role of
religious tenets in couple’s decision-making
about using contraceptive methods. In ad-
dition people’s beliefs about these tenets

were in contradiction with each other,
which means sometimes people became
confused by different teachings. Therefore
the study highlights the need for clerics,
both Sunni and Shiite, to find a way to re-
solve these ambiguities about contraceptive
methods and family planning. It is antici-
pated that the findings of this study can in-
form family planning education pro-
grammes to increase the use of contracep-
tives, with the aim of decreasing overall
fertility rates in this region of the Islamic
Republic of Iran.
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Promotion of reproductive health and research
The concept of reproductive health recognizes the linkages be-
tween aspects of both health promotion and health care related to
reproduction, to choices about the number and timing of children,
and to diseases and injuries related to sexuality, reproduction and
the reproductive system. These linkages have important implica-
tions for global policies and for national, district and community-
level programmes. They are the key to maximizing opportunities to
respond to reproductive health needs through cost-effective mea-
sures. Health programmes which address at least some aspects of
reproductive health can be found everywhere, although their
scope, adequacy and the resources available vary enormously.
Nevertheless, it is upon the foundation of existing services and with
existing resources that we must begin to build a more effective res-
ponse to people’s unmet needs in reproductive health.

Source: The work of WHO in the Eastern Mediterranean Region. Annual Report
of the Regional Director 1 January–31 December 2004
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ABSTRACT In this descriptive study, the main objective was to determine the magnitude of unmet need for
family planning among women of child-bearing age (15–49 years) in Dar Assalam. Using a detailed question-
naire, we studied 530 ever-married women selected randomly through a multistage sampling technique.
Current use of contraception was 21.3%. Using the Westoff model, unmet need was 30.7%. Contraceptive
pills were the most commonly used method, 92%. Knowledge on contraception was 61.3% for a single
method and 23.4% ≥ 2 methods. Knowledge was obtained mainly from relatives, 48.6%.

Étude des besoins non satisfaits en matière de planification familiale à Dar Assalam (Soudan), 2001
RÉSUMÉ Dans cette étude descriptive, l’objectif principal était d’examiner l’ampleur des besoins non satis-
faits en matière de planification familiale chez les femmes en âge de procréer (15-49 ans) à Dar Assalam. À
 l’aide d’un questionnaire détaillé, nous avons étudié 530 femmes ayant déjà été mariées, choisies au hasard
par technique d’échantillonnage à plusieurs degrés. L’utilisation de la contraception au moment de l’étude était
de 21,3 %. Mesurés au moyen du modèle de Westoff, les besoins non satisfaits étaient de 30,7 %. La pilule
contraceptive était la méthode la plus couramment utilisée (92 %). Les connaissances sur la contraception
étaient de 61,3 % pour une seule méthode et de 23,4 % pour deux méthodes ou plus.  Les connaissances
étaient obtenues principalement auprès de parents (48,6 %).
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Introduction

Family planning is an important strategy in
promoting maternal and child health. It im-
proves health through adequate spacing of
birth and avoiding pregnancy at high-risk
maternal ages and high parities. Family
planning services became publicly available
in the 1960s. In Sudan, services were initi-
ated in 1965 and in 1985 were integrated
into the primary health care system. Yet,
utilization rates, 9% current use and 24%
ever use, are among the lowest in the world
[1]. These low rates may be the result of
poor acceptance, inadequate knowledge or
inaccessibility of the services in a commu-
nity that is large and of such diverse cultur-
al backgrounds [2]. The low levels of
utilization may reflect an unmet need for
family planning in the Sudanese population,
which necessitates scientific documenta-
tion.

We aimed to assess the magnitude of
unmet need for family planning and knowl-
edge of contraception in Dar Assalam. Un-
met need means “the percentage of fecund
married women who are not using an ap-
propriate method of contraception even
though they do not want to get pregnant”
[3].

Methods

Khartoum state was chosen for this study.
It is divided into 3 regions: Khartoum,
Khartoum North and Omdurman. Omdur-
man was randomly selected for the study.
In the second stage, Ombada was random-
ly selected from the 3 provinces in Omdur-
man. Ombada is subdivided into 3
localities, Alamir, Abugaa and Dar Assalam,
which was randomly selected for this
stage. Dar Assalam is a new peri-urban area
in Omdurman with a total population of
234 000, mainly the result of migrant flow
from war and natural disasters.

We carried out a descriptive cross-
sectional study on 530 ever-married wom-
en of childbearing age (15–49 years), se-
lected randomly through a multistage
sampling technique (8 women were ex-
cluded from the original 538 selected be-
cause their questionnaires were incom-
plete).

Official clearance for the study was ob-
tained from both federal and Khartoum
state ministries of health.

The health centre is the main health ser-
vice provider in the area, providing services
for 45.8% of the population. Medical assis-
tants provide 78.1% of services and the
health visitor provides the other 21.9%.
Supplies are received from the maternal
and child health and family planning servic-
es and the Sudan Family Planning Associa-
tion. Only a few of the medical assistants in
the study area had undergone a training
programme on family planning. We select-
ed 2 health centres in Dar Assalam, 1 pri-
mary health care unit and 1 operated by a
nongovernmental organization.

Data were collected on 10 working
days (08.00 to 14.00), 1 day per week over
a 10-week period in 2001. Each woman
was interviewed using a detailed, standard-
ized, precoded questionnaire after informed
consent was obtained. Information collect-
ed included demographic data, use and
knowledge of contraception, family size
and birth spacing.

Data were analysed using SPSS. Unmet
need was calculated using the Westoff
model, developed by Charles Westoff,
which is widely used as the standard to
measure unmet need [3]. In this formula-
tion, the unmet need group included: all fe-
cund women who were married or living in
union, sexually active, not using any meth-
od of contraception and not wanting to get
pregnant or wanting to postpone their next
birth for at least 2 years; all pregnant mar-
ried women whose pregnancies were un-
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wanted or mistimed because they were not
using contraception; and amenorrhoeic
women or pregnant women whose current
pregnancy or recent birth was unintended
and they did not want to have any more
children.

In accordance with the Westoff model,
those in our study sample not using contra-
ception were classified into 2 groups: preg-
nant or amenorrhoeic and non-pregnant or
non-amenorrhoeic.

The pregnant or amenorrhoeic women
were classified by whether:
• their pregnancy was intentional (de-

sired): these women did not have unmet
need;

• their pregnancy was unintentional (ear-
lier than desired; some may have experi-
enced contraceptive failure, all were in
need of a method of spacing births):
they had unmet need (women using
contraception at the time of the study
were excluded);

• their pregnancy was not wanted at all at
the time: they had unmet need for family
planning; they needed a method to pre-
vent further births.
Non-pregnant or non-amenorrhoeic

women were classified as fecund or infe-
cund. The infecund were not at risk of
pregnancy and were not in need of family
planning. They included women who had
no births for at least 5 years although they
were not using contraception. They also
included those who had secondary amen-
orrhoea for at least 6 months and were not
pregnant. Widows and separated women
were also included in this group.

The fecund were classified by whether:
• they wanted pregnancy soon: these

women did not have unmet need;
• they wanted no more pregnancies: they

had unmet need;
• they wanted pregnancy later: they also

had unmet need.

Results

The study sample was a relatively mixed
group of women from different tribes and
from different parts of Sudan. Of the 530
participants, 493 were currently married,
16 were widowed and 21 were separated/
divorced. Literacy was 46.2% for the
women in the study group (64.5% for their
husbands). Concerning knowledge of
modern methods of contraception, 61.3%
knew ≥ 1 method and 23.4% knew ≥ 2
methods. Only 50 (9.4%) had never heard
of contraception. Their knowledge was
mostly obtained from relatives, 48.6%.
Level of knowledge obtained from medical
personnel was low: 23.7% from health vis-
itors, 10.1% from midwives and 3.1%
from doctors (Table 1).

Ever-use of contraception was 33.0%,
current use was 21.3% and 59.1% of the
study sample stated they would like to use
family planning. Contraceptive pills were
the commonest method in use in the study
area, 92.0%. In spite of their availability,
condoms and local foaming tablets were
not used. The intra-uterine contraceptive
device was not available in the health ser-
vice area.

Just over half the participants, 59.1%,
said they desired a big family of > 5 chil-

Table 1 Distribution of women in the study
sample who knew about family planning
according to source of knowledge

Source of knowledge No. (n = 325) %

Relatives 158 48.6

Health visitor 77 23.7

Mass media 35 10.8

Midwife 33 10.1

School 12 3.7

Doctor 10 3.1
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dren, 38.1% wanted 4–5 children and only
2.8% said they would like a small family of
≤ 3. There was a significant association
between family planning use and desired
number of children (χ2 = 26.17; P < 0.001)
(Table 2). There was also a significant as-
sociation between family planning use and
education status (χ2 = 22.96; P < 0.001)
(Table 3).

About 39% of the women in our sample
did not know whether the health centre
provided family planning or not (perceived
availability). Village midwives provided
family planning services to 8.5% of the
population.

Using the Westoff model, unmet need
was estimated at 30.7% (Figure 1).

Discussion

In this mixed sample, knowledge on family
planning, 61.3%, was consistent with that
reported in the 1989/1990 demographic
and health survey, 71.4% [2]. It is, howev-
er, higher than that found by the Sudan
Family Planning Association, 1978–80,
50.8% [4] and the safe motherhood survey
of 1999, 54% [5]. These differences may
be due to regional variation or efforts exert-
ed by the Sudan Family Planning Associa-
tion and mother and child health/family

planning programmes during the past 20
years.

Knowledge gained from relatives may
be deficient regarding information about
methods, their use, complications and rela-
tion to future pregnancy. The low level of
knowledge gained from medical personnel
may reflect lack of proper training of med-
ical service providers in the study area. In-
effectiveness of the mass media in
delivering knowledge (10.8%) may be re-
lated to illiteracy, unavailability of mass
media or lack of simple family planning
messages on family planning use and birth
spacing.

Contraceptive pills were the common-
est method in use in the study area. This
may be because of their availability, afford-
ability, repute and the perception by users
that they produce only minor complica-
tions. However, the non-use or unavailabil-
ity of other methods would affect the
choice. The current use rate (21.3%) is
higher than that found in the 1990 demo-
graphic and health survey, 9%, [2] and the
safe motherhood survey of 1999, 5.4%,
[5] for the whole country. In comparison,
it has been reported that 50% of married
women in Brazil, China, Colombia and Cos-
ta Rica were using a modern method of
contraception [6].

Table 2 Relationship between desired number of
children and family planning use among married
women of reproductive age 15–49 years in Dar Assalam,
2001

Desired number No. non-users No. users Total
of children (n = 417) (n = 113) (n = 530)

≤ 3 8 7 15

4–5 140 62 202

> 5 269 44 313

χ2 = 26.17; P < 0.001.
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Unmet need of 30.7% is consistent with
that reported in the 1990 demographic and
health survey, 28.9% [2]. In most surveyed
countries, unmet need for family planning
ranges between 20% and 30% of married
women of reproductive age [7]. It is 11%
in Thailand, 36% in Kenya and 37% in
Rwanda [8]. In our study, unmet need was
mainly for spacing of birth rather than lim-
itation. Those who wanted no more chil-
dren were more easily convinced or

satisfied to use family planning than those
who wanted to have children at some time
in the future. Those who wanted children
were influenced by the number and sex of
their surviving children. Our findings may
help in calculating the potential demand for
contraception, by adding current use to to-
tal unmet need.

It is not easy to discuss why women
with unmet need do not use contraception.
Reasons may change or may not be well

Table 3 Relationship between female education and family
planning use married in women of reproductive age 15–49
years in Dar Assalam, 2001

Education level No. non-users No. users Total
(n = 417) (n = 113) (n = 530)

Illiterate 246 39 285

Elementary school 144 58 202

Secondary school 27 16 43

χ2 = 22.96; P < 0.001.

Figure 1 A schematic representation of family planning use in a sample of ever-married women
in Dar Assalam, 2001 (Westoff model)
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defined. Many women may not state their
real reason for non-use, e.g. husband’s op-
position [9]. Focus group discussion may
reveal attitudes and opinions and may help
to explain unmet need. The possible rea-
sons behind unmet need can be summa-
rized as: lack of good information on family
planning, difficulties with access to and
quality of family planning services and sup-
plies, desire for children and lack of com-
munity participation. Inaccessibility inclu-
des lack of supplies, non-availability of pre-
ferred method, personal cost, travel time
and monetary outlay. Knowledge of avail-
ability (perceived availability) is as impor-
tant as knowledge on family planning and is
even more important than the woman’s lev-
el of education [10].

Conclusion

Unmet need for family planning is still high
in spite of the high level of knowledge on

family planning. This knowledge may be
deficient or it is possible that family plan-
ning services are not accessible, unafford-
able or not acceptable to those with unmet
need.

Recommendations

Unmet need could be reduced by providing
an integrated family planning service and
through the collaboration of service provid-
ers with other medical and social service
providers in the area, e.g. school teachers,
social workers, women’s union leaders and
religious leaders. Training of providers on
information, counselling and distribution of
family planning services could be included.
Community-based distribution could be im-
proved by expanding the role of village
midwives and female teachers. Encourag-
ing female providers would minimize social
barriers.

References

1. UNICEF. The state of the world’s children.
New York, Oxford University Press, 1995.

2. Sudan demographic and health survey,
1989–1990. Ministry of Economic and
National Planning, Khartoum, Sudan,
1991:33–74.

3. Westoff CF, Bankole A. Unmet need:
1990–1994. Calverton, Maryland, Macro
International, 1995 (Demographic and
health survey comparative reports No.
16).

4. Sudan fertility survey, 1979. Principal re-
port, vol. 1. Khartoum, Sudan, Ministry of
Economic and National Planning, 1982.

5. Central bureau of statistics. Sudan na-
tional safe motherhood survey, 1999. In:

Statistical yearbook 2000. Khartoum;
Ministry of Finance and Economy, 2000.

6. Vanlandingham M, Trussel J, Grummer-
Strawn L. Contraceptive and health ben-
efits of breast-feeding: a review of the
recent evidence. International family
planning perspectives, 1991, 17(4):
131–6.

7. Westoff CF, Ochoa LH. Unmet need and
demand for family planning. Colombia,
Maryland, Institute for Resource Devel-
opment and Macro International, 1991
(Demographic and health survey com-
parative reports No. 5):43.

8. Ross JA, Frankenberg E. Findings from
two decades of family planning re-

08 Study of unmet need.pmd 2/1/2006, 1:02 PM599



600 La Revue de Santé de la Méditerranée orientale, Vol. 11, No 4, 2005

search. New York, Population Council,
1993.

9. Robey B, Ross J, Bhushan I. Meeting
unmet need: new strategies. Baltimore,
Maryland, Johns Hopkins School of Pub-
lic Health, Population Information Pro-
gram, 1996 (Population Reports, Series
J, No. 43).

10. Janowitz B et al. service availability and
the unmet need for contraceptive and
sterilization services in Sao Paolo State,
Brazil. International family planning per-
spectives, 1980, 6(1):10–20.

There are still some 123 million women around the world, mostly in
developing countries, who are not using contraception in spite of an
expressed desire to space or limit the numbers of their births. An
estimated 38% of all pregnancies occurring around the world every
year are unintended.
A woman’s ability to space or limit the number of her pregnancies
has a direct impact on her health and well-being as well as the out-
come of her pregnancy. In enabling women to exercise their repro-
ductive rights, family planning programmes can also improve the
social and economic circumstances of women and their families.
The reasons why family planning needs are often not met are var-
ied, but include: poor access to quality services, a limited choice of
methods, lack of information, concerns about safety or side-effects
and partner disapproval. WHO is currently addressing some of these
needs in working to help:
• improve the safety and effectiveness of contraceptives meth-

ods;
• widen the range of family planning methods available to women

and men.
Further information about WHO’s work in the area of family planning
can be found at: http://www.who.int/reproductive-health/
family_planning/index.html

08 Study of unmet need.pmd 2/1/2006, 1:02 PM600



Eastern Mediterranean Health Journal, Vol. 11, No. 4, 2005 601

Evaluation of antiepileptic drugs in
pregnancy in a Jordanian  army
hospital
R. Barqawi1

1Department of Obstetrics and Gynaecology, King Hussein Medical Centre, Amman, Jordan
(Correspondence to R. Barqawi: raficadnan@hotmail.com).

ABSTRACT We aimed to determine a treatment protocol for pregnant women with epilepsy. We selected 50
pregnant women from the antenatal clinic, King Hussein Medical Centre, who had been treated for epilepsy
prior to pregnancy. They were divided into 3 groups. Group A (n = 16) received monotherapy with carbam-
azepine, group B (n = 16) received combined therapy with carbamazepine and phenytoin, and group C (n =
18) received no drugs because they refused treatment for fear of harming the fetus. Only 1 woman on
monotherapy had seizures. In group B, no one had seizures, but 2 pregnancies were terminated because of
neural tube defects. In group C, 5 patients had 1–2 seizures. No babies delivered to women in group C had
congenital anomalies but 25% of babies born to mothers in groups A and B had minor congenital anomalies,
a statistically significant difference.

Évaluation des médicaments antiépileptiques pendant la grossesse dans un hôpital militaire
jordanien
RÉSUMÉ Notre objectif était de définir un protocole thérapeutique pour les femmes épileptiques enceintes.
Nous avons sélectionné 50 femmes enceintes au dispensaire de surveillance prénatale du centre médical
Roi Hussein, qui avaient traitées pour l’épilepsie avant la grossesse. Elles ont été réparties en trois groupes :
le groupe A (n = 16) a reçu une monothérapie à base de carbamazépine, le groupe B (n = 16) a reçu une
association de carbamazépine et phénytoïne et le groupe C (n = 18) n’a reçu aucun médicament car les
femmes ont refusé le traitement de peur de nuire au fœtus. Une seule femme dans le groupe de mono-
thérapie a eu des crises. Dans le groupe B, aucune n’a eu de crises, mais 2 grossesses ont été interrom-
pues en raison d’anomalies du tube neural. Dans le groupe C, 5 patientes ont eu 1 à 2 crises. Aucun bébé né
dans le groupe C ne présentait d’anomalies congénitales mais 25 % des bébés nés dans les groupes A et
B présentaient des malformations congénitales mineures, ce qui constitue une différence statistiquement
significative.

09 Evaluation of antiepileptic.pmd 2/1/2006, 1:02 PM601



602 La Revue de Santé de la Méditerranée orientale, Vol. 11, No 4, 2005

Introduction

Epilepsy is the most common neurological
disorder that the obstetrician encounters in
pregnancy, as about 1% of the population is
affected [1]. Seizures in pregnancy have an
incidence of 0.15%–10% [2].

During recent years, many antiepileptic
drugs have been approved for pre-
conception in different countries. Some
promising drugs are in various stages of
development and many are being tested to
determine which drug or combination of
drugs is safest for the fetus.

The majority of women with epilepsy
who become pregnant have uncomplicated
pregnancies and healthy babies. Nonethe-
less, pregnancy management must include
folic acid before pregnancy and awareness
of the teratogenic effect of the drugs, ob-
stetric complications and contraception.

The primary objective of our study was
to evaluate the safety of available antiepi-
leptic drugs for the fetus and simultaneous-
ly to reduce the incidence of seizures, so as
to deliver a healthy baby with the fewest
complications possible.

Methods

We enrolled 50 pregnant women in our
study, each with a history of epilepsy. They
were aged 25–35 years, multiparous, with
known past history of epilepsy for the last
5 years, and with no obvious cause of the
disease. All women were regular attenders
of the internal medicine clinic at King Hus-
sein Medical Centre, Amman, Jordan, and
were receiving various drug therapies for
epilepsy management. They were followed
in the antenatal clinic from their initial visit
through to delivery and during each visit a
detailed history of seizures was taken. Each
woman had had at least 3–4 seizures during
the 12 months prior to pregnancy while on

treatment. The poor control was mainly
due to lack of patient compliance with the
antiepileptic medication. Vital signs were
recorded, especially blood pressure, and a
detailed ultrasound examination was done
at 16–18 weeks gestation.

The women were randomly classified
into 3 groups: Group A had monotherapy
with carbamazepine. Group B had com-
bined therapy of carbamazepine and pheny-
toin and group C had no antiepileptic
medication. The benefits and side-effects
of the drugs were explained to the women
at their first antenatal visit. Those assigned
to group C were aware of the possibility of
an increased frequency of seizures. A few
women refused medication and were as-
signed to Group C. All the women signed
consent forms.

All patients were on treatment before
pregnancy and the serum level of the drugs
was taken at each visit and the dose was
adjusted accordingly for those in groups A
and B. We asked the women to attend the
antenatal clinic fortnightly during the first 2
trimesters and then weekly in the third tri-
mester: they all attended regularly. The
course of the pregnancy and the neonatal
outcome were identified and compared be-
tween the groups. Statistical analysis was
done using Fisher exact test.

Results

In group A (n = 16), 1 of 16 patients (6%)
had 2 seizures between 30–34 weeks ges-
tation. We continued giving her the same
treatment, keeping the serum level of car-
bamazepine at its optimal level. All patients
in group A reached term and had normal
vaginal deliveries. The neonates of 4 wom-
en in this group had minor congenital
anomalies (incidence 25%); these anoma-
lies included distal digital hypoplasia and
ear flap abnormalities.
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No patients in group B (n = 16) had sei-
zures, but the babies of 6 women (37.5%)
developed congenital anomalies. Of these,
4 neonates had minor anomalies and 2
women underwent pregnancy terminations
at 14-weeks and 16-weeks gestation with
the diagnosis of anencephaly with open spi-
na bifida, i.e. not compatible with life.

In group C (n = 18), 5 patients (27%)
had at least 1 seizure during the prenatal
period. All refused medical treatment for
the fear of harming the fetus. Moreover,
some were not even aware of the occur-
rence of the seizure and we would verify
events with their relatives. All the patients
in this group had normal vaginal deliveries.
Unfortunately 1 patient had a seizure just
after delivery, which was managed appro-
priately and the patient and her child re-
mained in good general condition. No
congenital abnormalities were detected
among the offspring of this group (Table
1).

Major fetal malformations were detect-
ed in group B, although none occurred in
groups A and C but the difference was not
statistically significant (P = 0.07). The mal-
formations were not associated with sei-
zures. No seizures occurred in the

combined therapy group compared with
both group A and group C  but again the
difference was not statistically significant
(P = 0.03). However, minor congenital
anomalies were noted in both groups A and
B compared with group C which was a sta-
tistically significant (P = 0.01).

Discussion

Pregnancy may be problematic for epileptic
woman because obstetric complications
tend to be more frequent and seizure con-
trol may be affected. The risk of seizures is
high: during labour the risk is almost 10-
fold higher. There is a 2-fold or 3-fold in-
crease in the risk of birth defects with the
use of antiepileptic drugs [3]. Anticonvul-
sants to prevent the occurrence of seizures
are recommended during pregnancy, even
if they are potential teratogens [3,6,8].

One area of controversy involves the
effect of pregnancy on seizure frequency,
as approximately one-third of patients will
have an increase in frequency, although the
remainder will have no change or a de-
crease [4,5]. The effect of pregnancy on
epilepsy may be inferred from the woman’s

Table 1 Seizures and neonatal congenital anomalies with monotherapy, combined therapy and
without medication

Outcome Group A (n = 16) Group B (n = 16) Group C (n = 18) P-value
Monotherapy Combined No seizure

with therapy with control
carbamazepine carbamazepine medication

and phenytoin
No. % No. % No. %

Seizures 1 6 0 0 5 27 0.03

Minor congenital anomalies 4 25 4 25 0 0 0.01

Major congenital anomalies 0 0 2 12.5a 0 0 0.07

aPregnancies terminated at 14 weeks and 16 weeks.
Significance at: P < 0.01 (Fisher exact test).
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seizure frequency before pregnancy. As a
rule, the fewer seizures in the 9 months be-
fore conception, the lower the risk of epi-
lepsy worsening during pregnancy [1].

In our study, the incidence of seizures
increased in the group with no treatment
(Group C). Similarly, in Germany the fre-
quency of seizures increased for patients
who were not on medication [6].

The increase in seizure frequency dur-
ing pregnancy is the result of a quicker rate
of clearance of antiepileptic drugs. One
study concluded that sub-therapeutic se-
rum levels of antiepileptic drugs correlated
highly with increased frequency of seizures
in epileptic pregnant women [7]. The state
of seizure control in epileptic pregnant
women should therefore be monitored reg-
ularly during the course of the pregnancy.

The effects of antiepileptic drugs on the
fetus are complex [8]. The four most com-
monly used drugs—carbamazepine, phe-
nobarbital, phenytoin and valproic
acid—are known to cross the placenta and
have teratogenic effects. The rate of con-
genital malformations in patients using
these drugs is approximately 2–3 times that
of non-epileptic mothers [9]. An estimated
6%–8% develop congenital malformations;
thus, more than 90% of mothers taking an-
tiepileptic drugs during pregnancy will de-
liver normal children [9].

Additional factors have been linked to
the increased rate of anomalies in the fetus-
es of patients taking antiepileptic drugs.
Multiagent therapy appears to enhance the

malformation rate [10]. In addition, pheny-
toin and carbamazepine have been associat-
ed with patterns of malformation that are
quite similar [11,12]. Common anomalies
include mildly dysmorphic face and fingers
with stubby distal phalanges and hypoplas-
tic fingernails, suggesting a “fetal antiepi-
leptic drug syndrome” [9].

Despite the etiologic uncertainty, indi-
vidual drugs have been associated with
specific anomalies. Cleft lip and palate and
cardiac and urogenital defects are reported
with phenytoin [13]. Spina bifida occurs in
1%–2% of the fetuses of patients taking
valproic acid [14]. The malformation pat-
tern associated with phenobarbital is similar
to that seen with phenytoin. Carbamazepine
was thought to be the safest of the antiepi-
leptic drugs, but recently it too has been
associated with spina bifida at a rate of ap-
proximately 1% [15].

The management of a pregnant woman
with epilepsy should start during the pre-
pregnancy period. We recommend that the
physician optimize control of seizures with
the lowest possible dose of a single agent;
give folic acid supplementation; and coun-
sel the patient about risks. In the prenatal
period, serum anticonvulsant levels should
be regularly checked to adjust the dose to
control seizures. The fetus should also be
regularly checked. Finally, during delivery
and the postpartum period, the physician
should strive to avoid occurrences of con-
vulsions.
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ABSTRACT To investigate the consequences of maternal malaria during late pregnancy, we conducted a
preliminary study in the 2 hospitals in Al Hodeidah on 276 women who had uncomplicated vaginal deliveries.
Only 17 women had malaria (Plasmodium falciparum), 6 with peripheral parasitaemia and 11 with both
peripheral parasitaemia and placental malaria. Coincident infection carried a 9.44 times higher risk of preterm
delivery and a 12.2 times greater risk of low birth weight (< 2500 g). Anaemia was diagnosed in 46.4%,
associated with malaria in 11.7 % of cases. All risk factors, rural residence (OR 5.18), maternal age < 20
years (OR 4.93) and primigravidae (OR 8.29), were significantly associated with malaria infection.

Le paludisme en fin de grossesse dans le Gouvernorat d’Al Hodeidah (Yémen)
RÉSUMÉ Afin d’examiner les conséquences du paludisme maternel durant le dernier trimestre de la
grossesse, nous avons réalisé une étude préliminaire dans les deux hôpitaux de Al Hodeidah sur
276 femmes qui avaient eu un accouchement par voie basse sans complications. Seules 17 femmes avaient
le paludisme (Plasmodium falciparum), 6 présentant une parasitémie périphérique et 11 ayant à la fois une
parasitémie périphérique et un paludisme placentaire.  La présence concomitante de ces deux paramètres
d’infection comportait un risque 9,44 fois plus élevé d’accouchement prématuré et un risque 12,2 fois plus
élevé de faible poids de naissance (< 2500 g). Une anémie a été diagnostiquée chez 46,4 %, en association
avec le paludisme chez 11,7 % des cas. La résidence rurale (OR 5,18), l’âge de la mère inférieur à 20 ans
(OR 4,93) et le statut de primigeste (OR 8,29) étaient les facteurs de risque significativement associés à
l’infection paludéenne.
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Introduction

Malaria is a priority public health problem
in Yemen. The problem has become more
acute with the emergence of Plasmodium
falciparum strains resistant to chloroquine.
About 60% of the total population of 20
million is at risk [1]. The estimated number
of cases was up to 3 million in the year
2000, more than 90% of them P. falci-
parum malaria. Anopheles arabiensis is the
main vector of transmission [2].

Falciparum malaria is known to ad-
versely affect the feto-placental unit, espe-
cially during the last trimester, and LBW
babies born to mothers with malaria infec-
tion are probably the product of a patholog-
ical process [3]. Malaria infection affects
birth weight through placental hyperpara-
sitism [4] or indirectly through malaria-
induced maternal anaemia [5].

In Yemen, mothers and children consti-
tute a priority group. Together they form
nearly two thirds of the total population [6].
Yemen is experiencing very rapid popula-
tion growth compared with other develop-
ing countries: women marry by 15 years of
age and conceive during their teenage years
[7]. Maternity care is still minimal. High
maternal (100/10 000 live births, 1991) and
infant (78.8/1000 live births, 1998) mortal-
ity rates have been recorded [8].

In neonates, the mortality rate of Yeme-
ni infants considered by their mothers to be
smaller than average at birth was nearly 3
times that of infants estimated to be normal
sized at birth. In early childhood, it was still
1.5 times that of infants considered normal
sized at birth [7]. The overall rate of low-
birth-weight infants (birth weight < 2500
g) in Yemen was 47% in 1994 [8].

Malaria infection in pregnancy has not
previously been studied in Yemen. In par-
ticular, there is no data in terms of its im-
pact on the health of both mother and baby.
Clinical observations have indicated that

symptoms are more severe in mothers, but
little is known about the effect of placental
malaria on the newborn baby.

We conducted a preliminary study in Al
Hodeidah governorate in order to investi-
gate the consequences of maternal malaria
during late pregnancy and the effect of pla-
cental malaria on survival and morbidity of
neonates. This information will help in the
formulation and implementation of a malar-
ia control strategy for pregnant women in
Yemen.

Methods

The study area was Al Hodeidah governor-
ate in western Yemen. According to the
1998 census, this area is inhabited by 10%
of the total Yemeni population.

We conducted a cross-sectional de-
scriptive study on all women who had un-
complicated vaginal deliveries in the labour
wards of the 2 hospitals in the study area,
Al Thawra (n = 227) and Asalakhana (n =
49), during March–August 2001. After
consent was obtained from the mothers,
they were interviewed by the supervising
physician in the labour ward. Data con-
cerning personal and obstetric history, the
current pregnancy and pregnancy outcome
were collected.

A peripheral maternal blood smear was
made by finger prick. A cord smear was
prepared from the blood of the umbilical
stump. A placental smear was taken from
the blood on the maternal side of the pla-
centa after an incision had been made. Du-
plicate thin and thick blood films were
stained with Giemsa stain and examined
microscopically for malaria parasites. Para-
sites were counted against 200 leukocytes
and expressed as number of parasites/µL
blood, assuming a standard leukocyte
count of 8000/µL blood [9]. A second in-
vestigator, blind to the initial results, re-
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checked all positive and 10% of randomly
chosen negative slides. Maternal haemoglo-
bin (Hb) level was measured using the cy-
anmethaemoglobin photometric method
[10]. Haemoglobin concentration ≥ 10g/dL
was considered normal [11]. Packed cell
volume was estimated by the microhaem-
ocrit centrifugation method. The red blood
cell count (× 106/µL) was also done by au-
tomated blood counting and blood indices
calculated [10].

Birth weight was measured soon after
birth using digital scales.

All questionnaires were reviewed prior
to computer data entry. Data were analysed
using SPSS, version 9.0. Proportion was
used to present qualitative data. Geometric
mean and standard deviation were used for
calculating quantitative data such as para-
site density and blood parameters and indi-
ces. To compare proportions and to
estimate the difference in risk between
groups, odds ratios and 95% confidence
intervals were calculated. For comparison
of mean blood parameters and indices of
malaria infection, analysis of variance was
applied followed by least significant differ-
ence. P-value < 0.05 was used as indicator
of statistical significance.

Results

Table 1 shows some demographic and
medical data about the mothers and neo-
nates in this study. Of the 276 pregnant
women who participated in the study,
23.9% were from rural areas, 29.7% were
under 20 years old at the time of the study,
46.0% had given birth before the age of 20
years and 80.8% were married when they
were under 20 years old. Most of the study
participants (85.5%) were housewives,
29.0% were primigravidae and 90.2% had
full term deliveries (> 37 weeks).

Coincident infection was found in 8/11
women from rural areas (72.7%) and 3/11
women from urban areas (27.3%). Preva-
lence of primigravidae was 54.5% in the
women from rural areas and 9.1% in those
from urban areas (data not shown in ta-
bles).

Table 1 Principal characteristics of the study
sample

Characteristic No. %

Age at marriage (years)
< 20 223 80.8
20 + 53 19.2

Age at delivery (years)
< 20 127 46
20 + 149 54

Maternal education
Illiterate 196 71.0
Primary & preparatory school 26 9.4
Secondary school & university 54 19.6

Maternal occupation
Housewife 236 85.5
Employed 40 14.5

Gestational age
Full term (≥ 37 weeks) 249 90.2
Preterm (< 37 weeks) 27 9.8

Antimalarial drugs used during
current pregnancy

Yes 73 26.4
Chloroquine 52 71.2
Chloroquine + pyrimethamine 13 17.8
Sulfadoxine + pyrimethamine 8 11.0
No 203 73.6

No. of antenatal care visits during
current pregnancy

None 95 34.4
1 70 38.7
2 47 26.0
3 26 14.4
4 38 21.0
Total 181 65.6
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No anti-malarial drugs had been given
for 73.6% of the women, either for treat-
ment or prophylaxis, and 34.4% had not
visited antenatal care clinics during the cur-
rent pregnancy.

All babies were live singleton deliveries.
Twenty-nine of them were of low birth
weight (LBW) (< 2500 g). Only 17 (6.2%)
of the women had malaria, 6 with peripher-
al parasitaemia alone and 11 with both pe-
ripheral parasitaemia and placental malaria.
Cord parasitaemia was not detected. P.
falciparum was the only recorded parasite
species. Anaemia (Hb < 10 g/dL) was diag-
nosed in 46.4% of the women in the study.

Analysis of potential risk factors predis-
posing to malaria infection among pregnant
women revealed that all were significantly
associated with malaria infection in the
study participants (Table 2). Malaria was
significantly more prevalent among partici-
pants from rural areas and they were at a
5.18 times greater risk than those from ur-
ban areas (P < 0.05). Participants in the

age group < 20 years showed a 4.93 times
higher estimated risk of infection than
those in the age group 20–34 years (P
< 0.05). Primigravidae had an 8.3 times
greater risk of infection than secundi-
gravidae (P < 0.05).

Malaria infection and parasite density
were associated with maternal anaemia.
Pregnant women with coincident infection
(both peripheral parasitaemia and placental
malaria) had a 28.42 times higher risk of
maternal anaemia and a 9.44 times greater
risk of preterm delivery. They also had a
12.15 times greater risk of having LBW ba-
bies than aparasitaemic women (Table 3)
(P < 0.05).

Similarly, a high parasite density
(≥ 1000 parasites/µL blood) carried a 22.27
times higher estimated risk of maternal
anaemia, a 14.17 times greater risk of pre-
term delivery and a 9.45 times higher esti-
mated risk of having LBW babies than
women who were aparasitaemic (Table 4)
(P < 0.05).

Table 2 Potential risk factors predisposing to malaria infection

Factor Aparasitaemia Parasitaemia Crude OR 95% CI
No. % No. %

Residence
Urban (n = 210)a 203 96.7 7 3.3 1.00
Rural (n = 66) 56 84.8 10 15.2 5.18  1.72–15.92*

Maternal age (years)
< 20 (n = 82) 73 89.0 9 11.0 4.93  1.17–23.82*
20–34 (n = 123)a 120 97.6 3 2.4 1.00
>34 (n = 71) 66 93.0 5 7.0 3.03 0.61–16.60

Gravidity
Primigravidae (n = 80) 70 87.5 10 12.5 8.29     1.04–178.05*
Secundigravidae (n = 59)a 58 98.3 1 1.7 1.00
Multigravidae (n = 137) 131 95.6 6 4.4 2.66 0.31–59.88

OR = odds ratio.
CI = confidence interval.
aReference group.
*Significant at P < 0.05.
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Of the 276 women who participated in
the study, 128 (46.4%) were anaemic (Hb
< 10 g/dL), 15 of whom (11.7%) also had
malaria parasitaemia. There were 148
(53.6%) non-anaemic women, 2 (1.4%) of
whom were parasitaemic (Table 5).
Anaemia and parasitaemia in mothers had
an effect on gestational age at birth and on
birth weight.

Of the 27 women who had preterm de-
liveries, 22.2% were parasitaemic and
anaemic. They had a 3.30 times higher risk
of preterm delivery than the women who
were aparasitaemic but anaemic (P

> 0.05). Similarly, women who were para-
sitaemic but non-anaemic had an 18.00
times higher risk of preterm delivery than
those who were aparasitaemic and non-
anaemic (P > 0.05).

Of 80 women who had LBW babies,
11.2% were parasitaemic and anaemic and
had a 3.08 times higher risk of delivering
LBW babies than the women who were
aparasitaemic but anaemic (P > 0.05).
Similarly, women who were parasitaemic
but non-anaemic had a 3.42 times higher
risk of having LBW babies than those who

Table 3 Association between malaria infection (Plasmodium falciparum) and
maternal anaemia (Hb < 10 g/dL), gestational age at delivery and birth
weight

Variable Peripheral Peripheral Aparasitaemia Total
parasitaemia parasitaemia (n = 259)

(n = 6) + placental
malaria (n = 11)

No. % No. % No. %

Haemoglobin
≥ 10 g/dL 2 1.4 0 0.0 146 98.6 148
< 10 g/dL 4 3.1 11 8.6 113 88.3 128
OR                           2.58                     28.42*                       1a

95% CI               0.04–20.69          1.73–509.17                   –

Gestational ageb

Full term 5 2.0 6 2.4 238 95.6 249
Preterm 1 3.7 5 18.5 21 77.8 27
OR                           2.27                     9.44*                         1a

95% CI                 0.05–21.58           2.26–39.16                   –

Birth weight of
newborn

NBW 5 2.6 2 1.0 189 96.4 196
LBW 1 1.2 9 11.3 70 87.5 80
OR                           0.54                    12.15*                        1a

95% CI                 0.02–4.87             2.37–83.60                   –

*Significant at P < 0.05.
aReference group.
bPreterm, < 37 weeks.
NBW = normal birth weight, ≥ 2500 g; LBW = low birth weight, < 2500 g.
OR = odds ratio; CI = confidence interval.
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were aparasitaemic and non-anaemic (P
< 0.05) (Table 5).

The effect of malaria infection on blood
parameters and indices is shown in Table 6.
Microcytic hypochromic anaemia was the
predominant type of anaemia among the
women infected with malaria. Those with
peripheral parasitaemia alone had a mean
haemoglobin level of 9.8 g/dL. This was
only 6.4 g/dL in women who had peripheral
parasitaemia associated with placental ma-
laria, significantly lower than that observed
among the aparasitaemic group (11.2 g/dL)
(F = 63.3; P > 0.05). All other blood pa-
rameters followed the same pattern. The
mean red blood cell count for women with
coincident infection (2.9 × 106/µL) was

much lower than in those who had periph-
eral parasitaemia alone or were aparasi-
taemic.

Discussion

Of the 276 women investigated in our
study, 17 (6.2%) had the malaria parasite
(P. falciparum) in their peripheral blood.
This low prevalence could be an outcome
of many interacting factors. Anti-malarial
drugs, mostly chloroquine, had been given
to 26.4% of the women during the current
pregnancy. Also, 34.4% had not visited an-
tenatal care clinics during their pregnancy.
Thus they missed out on antenatal care,
which has a beneficial impact on mothers

Table 4 Association between parasite density (PD) and maternal anaemia
(Hb < 10 g/dL), gestational age at delivery and birth weight

Variable Parasitaemia Aparasitaemia Total
PD < 1000 PD ≥≥≥≥≥1000 (n = 259)

(n = 8) (n = 9)
No. % No. % No. %

Haemoglobin
≥ 10 g/dL 2 1.4 0 0.0 146 98.6 148
< 10 g/dL 6 4.7 9 7.0 113 88.3 128
OR                              3.88                      22.27*                      1a

95% CI                   0.69–28.33             1.41–425.84                –

Gestational ageb

Full term 7 2.8 4 1.6 238 95.6 249
Preterm 1 3.7 5 18.5 21 77.8 27
OR                              1.62                      14.17*                      1a

95% CI                    0.03–13.60             3.00–69.39                 –

Birth weight of
newborn

NBW 5 2.6 2 1.0 189 96.4 196
LBW 3 3.7 7 8.8 70 87.5 80
OR                              1.62                       9.45*                                                                                                                                                                                                                                                                                      1a

95% CI                     0.30–8.04             1.74–67.56                   –

*Significant at P < 0.05.
aReference group.
bPreterm, < 37 weeks.
NBW = normal birth weight, ≥ 2500 g; LBW = low birth weight, < 2500 g.
OR = odds ratio; CI = confidence interval.
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Table 5 Association between maternal anaemia (haemoglobin < 10 g/dL) and gestational
age at delivery and birth weight

Variable Anaemic (n = 128) Non-anaemic (n = 148) Total
Parasitaemia Aparasitaemia Parasitaemia Aparasitaemia

(n = 15) (n = 113) (n = 2) (n = 146)
No. % No. % No. % No. %

Gestational ageb

Full term 9 3.6 94 37.8 2 0.8 144 57.8 249
Preterm 6) 22.2 19 70.4 0 0.0 2 7.4 27
OR                            3.30                      1a                         18.00                      1a

95% CI                  0.85–11.74               0.43–308.37

Birth weight of
newborn

NBW 6 3.1 76 38.8 1 0.5 113 57.6 196
LBW 9 11.2 37 46.3 1 1.2 33 41.3 80
OR                            3.08                        1a                            3.42                     1a

95% CI                  0.89–11.26                                                                                                                                                                                                                                                                               0.04–271.11

aReference group.
bPreterm, < 37 weeks.
NBW = normal birth weight, ≥ 2500 g; LBW = low birth weight, < 2500 g.
OR = odds ratio; CI = confidence interval.

Table 6 Effect of malaria infection (Plasmodium falciparum) on blood parameters and indices

Blood parameters Malaria cases F- LSD
Peripheral Peripheral Aparasitaemia  value

parasitaemia parasitaemia (n = 259)
(n = 6) & placental Mean (SD)

Mean (SD) malaria
(n = 11)

Mean (SD)

Haemoglobin (g/dL) 9.8 (1.6) 6.4 (2.3) 11.2  (1.36) 63.3 3.4

Packed cell volume (%) 29.7 (4.0) 21.0 (4.6) 35.1 (2.11) 211.8 8.7

Red blood cell count (× 106/µL) 4.0 (0.79) 2.9  (0.89) 4.0  (0.38) 36.8 1.1

Meancorpuscular volume (fL) 67.1 (11.5) 48.9  (14.3) 98.7  (7.9) 227.2 18.2

Mean corpuscular haemoglobin (pg) 22.3 (7.0) 17.3  (6.3) 36.2 (6.3) 60.0 13.9

Mean corpuscular haemoglobin
concentration (g/dL) 29.7 (4.2)              25 (4.8) 34 (5.6) 15.4 4.7

LSD = least significant difference value.
SD = standard deviation.

and their babies, either through the diagno-
sis and treatment of malaria infection and
other complications of pregnancy or by re-

ducing the modifiable risk factors associat-
ed with pregnancy. The low prevalence
could also be related to the fact that our
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study was conducted on a select group of
women with uncomplicated vaginal deliv-
eries. Finally, the sample size was relatively
small (276 participants) as most Yemeni
women prefer to have their babies either at
home, supervised by trained midwives, or
in private hospitals [12].

Our findings indicate that primi-
gravidae, maternal age less than 20 years
and rural residence are potential risk fac-
tors predisposing to malaria infection. The
risk of malaria infection decreased as gra-
vidity increased, prevalence was highest in
primigravidae, who had an 8.3 times great-
er risk of infection than secundigravidae,
confirming the high vulnerability of this
group in malaria endemic regions [13]. Ma-
ternal malaria has the most evident impact
during first pregnancies, becoming less se-
vere during second and subsequent ones
[14]. The increased susceptibility of primi-
gravidae to malaria has been attributed to
immunosuppression [15] or sequestration
of infected red blood cells in the placenta
through binding to chondroitin sulfate A in
the placenta syncytiotrophoblast [16].
Conversely, several mechanisms underly-
ing increased resistance of multigravid
women to the severe effects of malaria
have been proposed. These include the
presence of agglutinating antibodies against
a wide range of placental parasite isolates in
sera of multigravid women [17] and the
existence of a sub-population of P. falci-
parum parasites that specifically bind pla-
cental chondroitin sulfate A with
development of antibodies against the
chondroitin sulfate A-binding parasites in
multigravid women [18].

Maternal age was the second risk factor
examined in our study. Pregnant women
under 20 years of age had a 4.93 times
higher estimated risk of malaria infection
than those in the age group 20–34 years.
This finding confirms the observation of

the World Health Organization which re-
ported that those who get pregnant before
the age of 18 years may have a 5-fold high-
er risk of pregnancy-related complications
than women who get pregnant when aged
20–25 years [19].

We also investigated the effect of resi-
dential area. Rural areas have environmen-
tal conditions more favourable to trans-
mission of the disease than urban areas. We
found that malaria was more prevalent
among pregnant women from rural areas
and they were at a 5.18 times greater risk
than those from urban areas.

Cord parasitaemia was not recorded in
our study, in agreement with the view that
congenital malaria is rare, even in malaria-
endemic areas such as sub-Saharan Africa,
where prevalence varies from 0% to 23%
[20].

Coincident infection of peripheral para-
sitaemia and placenta malaria occurred in
64.7% of malaria-infected women in the
study area, compared to 75.5% recorded in
Tanzania [21]. On the other hand, a lower
percentage (18.5%) was reported in Sierra
Leone [4]. Moreover, the prevalence of co-
incident infection from rural areas was
greater than that reported from the urban
area. Prevalence of primigravidae in wom-
en from rural areas was greater than in
those from urban areas. This could indicate
hyperendemicity in the rural areas and me-
soendemicity in the urban areas.

Our study shows a strong association
between coincident infection and both pre-
term delivery and LBW babies. The risk for
preterm delivery was 9.44 times greater
and for having a LBW baby risk was 12.2
times greater. This is in agreement with the
observation of Morgan who reported that
placental infection affects fetoplacental
function, which in turn, affects fetal
growth and/or prematurity [4].
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The impact of placental malaria-related
changes on gestational age and birth weight
has also been studied by Menendez et al.
[21] in Tanzania and Sullivan et al. [22] in
Malawi. They reported that birth weight
may be affected via placental insufficiency,
which leads to intrauterine growth retarda-
tion. They observed that massive mononu-
clear intervillous inflammatory infiltration
was associated with increased risk of
LBW. Parasitized maternal red blood cells
and perivillous fibrin deposition were inde-
pendently associated with increased risk of
premature delivery.

Anaemia in pregnancy has become a
common clinical problem in many develop-
ing countries [23]. It has been reported to
contribute significantly to maternal mortali-
ty [24] and to both maternal and fetal mor-
bidity [25]. In our study, coincident
infection had a significantly higher risk of
inducing maternal anaemia by reducing the
haemoglobin concentration. Also, the para-
sitaemic, anaemic women had a 3.3 times
higher risk of preterm delivery compared to
those who were anaemic but aparasitaem-
ic. Similarly, the women who were parasi-
taemic but non-anaemic had an 11.6 times
higher risk of preterm delivery than those
belonging to aparasitaemic non-anaemia
group. The same pattern is true with LBW
babies. The women who were parasitaemic
and anaemic and those who were parasi-
taemic but non-anaemic had a 3.1 times
higher risk of having LBW babies than
those who were aparasitaemic anaemic and
a 3.4 times higher risk than those who were
aparasitaemic but non-anaemic. Thus, we
can conclude that in malaria-endemic areas
such as Al Hodeidah governorate, malaria
infection is a more important risk factor for
both preterm delivery and LBW babies than
anaemia, and indirectly influences neonatal
mortality. Our findings support the obser-
vation of Brabin and Piper, who concluded

that malaria infection was a more important
risk factor for LBW than maternal anaemia
[26].

The causes of maternal malarial parasit-
ic anaemia are multifactorial and cannot be
explained simply by the direct destruction
of parasitized red blood cells at the time of
release of merozoites [27], but include inhi-
bition of erythropoiesis [28], loss of infect-
ed red blood cells in the spleen [29] and
elevated levels of tumour necrosis factor α
in the placenta [18]. In addition persistent
low-grade parasitaemia leads to persistent
haemolysis, reticulocytosis and megalo-
blastosis because of folic acid deficiency
[30].

We found that maternal anaemia in gen-
eral was extremely common; 46.4% of the
participants were anaemic. In 11.7% of
these, the anaemia was associated with
malaria parasitaemia, indicating that P. fal-
ciparum infection is an important cause of
anaemia in pregnant women.

The findings also revealed that micro-
cytic hypochromic anaemia was the pre-
dominant type of anaemia among pregnant
women infected with malaria. The severity
of anaemia increased when peripheral para-
sitaemia was associated with placental ma-
laria, indicating that anaemia during
pregnancy is most often believed to result
from nutritional deficiencies, especially
iron deficiency [31]. However, folate defi-
ciency, vitamin A deficiency and vitamin B12
deficiency have all been found to contribute
to anaemia [32–34]. Thus, the etiological
factors responsible for anaemia in pregnan-
cy are multiple and their relative contribu-
tions can be expected to vary by
geographical area. Knowledge of the rela-
tive importance of the different causes
should form the basis for intervention strat-
egies to control anaemia in pregnancy [35].

A very low red blood cell count was
observed in pregnant women with coinci-
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dent infection. This may be an outcome of
haemolytic anaemia associated with malaria
infection [36]. Immunological factors play
an important role in the etiology of
haemolytic anaemia associated with malaria
and the reduction in the life span of the red
blood cells persists for several weeks after
acute infection [37].

In conclusion, this work represents a
preliminary study of malaria during preg-
nancy in Yemen. The results confirm that
P. falciparum infection in pregnancy is sig-
nificantly associated with maternal anaemia
of the microcytic hypochromic type, be-
sides the haemolytic anaemia which ac-
companied malaria infection. Young
primigravidae are the most vulnerable
group affected and they have more preterm
deliveries and LBW babies.

Effective measures aimed at preventing
malaria in primigravidae would scientifical-
ly reduce anaemia attributable to P. falci-

parum infection and the deleterious effects
on both mother and baby. Motivating preg-
nant women of all parities to utilize antena-
tal care services is a must, especially since
most of the pregnant women in this study
were illiterate (71.0%), and the vast major-
ity were housewives (85.5%). In addition,
about 80.8% of them were married before
they were 20. About one third of the wom-
en in our study did not visit the antenatal
care services at all.

It has been shown that intermittent
treatment in the second and third trimesters
of pregnancy with sulphadoxine–
pyrimethamine can reduce severe maternal
anaemia in primigravidae [38] and signifi-
cantly improve birth weight in primi-
gravidae and secundigravidae [39]. The
introduction of a policy incorporating this
strategy would be appropriate for rural Al
Hodeidah governorate, where malaria is hy-
perendemic.
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ABSTRACT A study was carried out to determine the association between unintended pregnancy and pre-
and postpartum depression in 163 women in Kermanshah city, Islamic Republic of Iran. Using the self-
administered Beck Depression Inventory for educated women and a special interview for illiterate women,
105 intended and 58 unintended pregnancies were studied. Of the 58 women with unintended pregnancy,
43% reported attempting to abort the fetus. Depression at 37 weeks’ gestation was slightly higher in the
unintended than the intended pregnancy group (53.4% versus 41.0%; relative risk = 1.3) and depression 10
days postpartum was much higher in the unintended group (48.7% versus 25.6%; relative risk = 1.9).
Screening for depression is recommended for pregnant women with unintended pregnancy.

La grossesse non désirée est-elle un facteur de risque de dépression chez les femmes iraniennes ?
RÉSUMÉ Une étude a été réalisée pour déterminer l’association entre la grossesse non désirée et la
dépression pré- et post-partum chez 163 femmes dans la ville de Kermanshah (République islamique
d’Iran). Au moyen d’un auto-questionnaire pour les femmes instruites –  l’Inventaire de la dépression de
Beck – et d’un entretien spécial pour les femmes illettrées, 105 grossesses désirées et 58 grossesses non
désirées ont été étudiées.  Parmi les 58 femmes dont la grossesse était non désirée, 43 % ont déclaré avoir
cherché à avorter. La dépression à la 37e semaine de gestation était légèrement plus importante dans le
groupe des grossesses non désirées que dans celui des grossesses désirées (53,4 % contre 41,0 % ;
risque relatif = 1,3) et la dépression 10 jours après l’accouchement était beaucoup plus importante dans le
premier groupe (48,7 % contre 25,6 %; risque relatif = 1,9). Le dépistage de la dépression est recommandé
chez les femmes enceintes dont la grossesse n’est pas désirée.
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Introduction

Pregnancies can be divided into two types:
intended or unintended. An unintended
pregnancy may be unwanted (if it occurs
when no children or no more children are
desired) or mistimed (if it occurs earlier
than desired) [1,2]. In the United States,
approximately one third of live births in
1995 were reported to be unintended at the
time of conception [1]. Data from the
Pregnancy Risk Assessment Monitoring
Systems (PRAMS) show considerable
variation between states in the proportion
of live births that result from unintended
pregnancies; in 1999 it ranged from 34% to
52% [2]. Reports from the Islamic Repub-
lic of Iran have shown the proportion of
unintended pregnancies ranging from 10%
to 40% [3,4].

Unintended pregnancy has been linked
to a variety of negative outcomes for both
mothers and their children [1,2,5–7].
Childbearing is a stressful life event that
has been linked to non-psychotic major de-
pression, referred to as postnatal depres-
sion. Unwanted childbearing is particularly
likely to be associated with depression [1].
Postpartum depression is a mood disorder
that occurs in 13% of new mothers [8]. It
is diagnosed when a patient reports 2
weeks of dysphoric mood or lack of inter-
est or pleasure in usual activities, a long
period with sleep disturbance, guilt, fa-
tigue, impaired concentration, appetite dis-
turbances, psychomotor activation or
retardation, low self-esteem, feeling of
hopelessness and worthlessness, and sui-
cidal ideation [8,9].

Research has shown that postpartum
depressive symptoms were associated with
sick leave during pregnancy and a high
number of visits to the antenatal care clinic
[10]. Complications during pregnancy,
such as hyperemesis, premature contrac-

tions and psychiatric disorders, are more
common in postpartum depressed women
[10]. A meta-analysis of 84 studies indicat-
ed that risk factors for postpartum depres-
sion are low self-esteem, childcare stress,
prenatal anxiety, life stress, social support,
“maternity blues”, marital status, socioeco-
nomic status and unplanned/unwanted
pregnancy [9].

Abortion for unintended pregnancies is
illegal in the Islamic Republic of Iran. To
investigate the psychological consequences
of such pregnancies, the present study
aimed to determine the association between
unintended pregnancy and depression for
women attending clinics in Kermanshah
city in 2003.

Methods

A study was carried out on 163 pregnant
women who were attending for antenatal
care at all the clinics in Kermanshah city
over a 1-year period (2003). The sample
size was established after a pilot study. At
the beginning of the study, we invited
women to participate, informed them about
the aims of study and obtained their written
consent. Ten (10) women were excluded
who had suffered previous depression or
intrauterine death or a life stress during the
previous year such as a death within the
family.

A questionnaire was designed to deter-
mine: the pregnancy type (intended or unin-
tended); demographic variables (mother’s
age, mother’s educational level, mother’s
income, husband’s income, mother’s em-
ployment, husband’s employment); meth-
od of contraception before pregnancy;
optimal  number of children; time of stop-
ping contraception; and if they wanted the
new baby or not. Pregnancies that oc-
curred without planning, despite the use of
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contraceptive methods and those leading to
an attempt to or a desire to induce abortion
of the fetus were considered as unintended.

Depression was determined by 2 instru-
ments. A version of the self-administered
Beck Depression Inventory, standardized
for Iranian people, was used for literate
women [11]. Another test was designed for
illiterate women (secondary school and be-
low), with 15 items completed by inter-
view. Some items were scored on a 3-point
scale (0–2) and some on a 4-point scale (0–
3). Total scores on the Beck scale and the
constructed test ranged from 0 to 30. A
cut-off score 10 or over was used as an
indictor for depression. Evaluations were
made twice: prepartum depression was as-
sessed at a mean (standard deviation) ges-
tational age of 37 (SD 2) weeks, and
postpartum depression was assessed 10
days after the birth of the child. Midwives
who worked in the clinics participated in
distributing and collecting the Beck ques-
tionnaires and carrying out interviews with
the women.

To determine its content validity, the
specially designed test was distributed to
10 experts along with the aims of the study
and their expert opinions were used to
modify the instrument. In a pilot study to
test for parallel form reliability, the 2 tests
were distributed by a psychologist among
10 educated women; the correlation coeffi-
cient between the 2 mean scores was 0.7.

Statistical significance was defined as a
two-tailed P value of 5%. Differences were
tested with independent Student’s t-test
and the association was tested with chi-
squared and Fisher exact test for nominal
variables. McNemar’s test was used to test
the association between pre- and postpar-
tum depression variables in unintended and
intended pregnancies. Relative risk was
calculated for pre- and postpartum depres-
sion in unintended pregnancy.

Results

Out of the 163 women recruited, 58 report-
ed that the pregnancy was unintended and
105 that it was intended. The demographic
profile of the 2 groups of women with in-
tended and unintended pregnancy is shown
in Table l. There were no significant differ-
ences between the groups in terms of mean
income of mothers or fathers. The group
with unintended pregnancy were signifi-
cantly older (P < 0.001), of higher gravidity
(P < 0.001) and had more children (P <
0.001) (both girls and boys) than the group
with intended pregnancy.

There were no significant differences
between the intended and unintended
groups in the proportion of mothers who
were housewives (92.2% versus 86.2%),
educated up to secondary school level
(32.0% versus 41.5%) and husbands edu-
cated up to high school (diploma) level
(36.8% versus 32.8%). Of the 58 women
with unintended pregnancy, 76% (n = 44)
had contemplated aborting the fetus and
43% had made an unsuccessful attempt to
abort.

Table 2 shows the proportion of women
in both groups with depression during
pregnancy. No association was found be-
tween intentionality of pregnancy and
prepartum depression: 53.4% with unin-
tended pregnancy versus 41.0% with in-
tended pregnancy had depression during
pregnancy (P = 0.09). Table 2 also shows
the results of the postpartum assessment;
not all the participants completed the de-
pression scale postpartum (90 in the in-
tended and 39 in the unintended pregnancy
group). Significantly more of the women
with unintended pregnancy had depression
scores than those with intended pregnancy
(48.7% versus 25.6%) (P < 0.02). In the
unintended pregnancy group, the relative
risk of depression pre- and postpartum
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were 1.3 and 1.9 respectively. There was
also an association between depression
pre- and postpartum in the unintended
pregnancy group (P < 0.004).

Table 3 shows the demographic vari-
ables of non-depressed and depressed
women postpartum. Depressed women
had a significantly higher mean number of
children than non-depressed women [1.5
(SD 1.0) versus.1.0 (SD 0.84)] (P < 0.02),
had significantly more boys (P < 0.02) and
were of higher gravidity (P < 0.03). The
mean age of depressed mothers was higher
than non-depressed mothers [(28.9 (SD
5.5) versus 27.0 (SD 5.0)] (P < 0.001).

Discussion

The study found an association between
depression and unintended pregnancy in
women in Kermanshah city, Islamic Re-
public of Iran. The risk of postpartum de-
pression was higher in women with
unintended pregnancies compared with
those with intended pregnancies. These
findings are similar to those reported in
meta-analyses of research studies [8,9].
Josefsson et al. in Sweden mentioned preg-
nancy complications as risk factors for
postpartum depression [10] and Reardon
suggested a relationship between depres-

Table 1 Demographic characteristics of women with intended or unintended pregnancy

Variable Intended pregnancy Unintended pregnancy P-value
(n = 105) (n = 58)

Mean (SD) Mean (SD)
Mother’s incomea (rials) 97 390 (347 030) 160 000 (408 430) NS

Husband’s incomea (rials) 1 492 500 (1 047 930) 1 424 040 (631 720) NS

Mother’s age (years) 27.44 (5.75) 31.69 (6.09) < 0.00l

Gravidity (No.) 2.12 (1.21) 3.23 (1.10) < 0.001

Children (No.) 0.96 (0.73) 1.86 (1.06) < 0.001

Girls (No.) 0.43 (0.56) 0.84 (0.67) < 0.001

Boys (No.) 0.53 (0.62) 1.03 (0.76) < 0.001

Enough children (No.) 1.86 (0.54) 1.95 (0.60) NS

Previous miscarriages (No.) 0.29 (0.80) 0.37 (0.52) NS

% %

Mother’s occupation housewife 92.2 86.2 NS

Mother’s education up to
secondary school 32.0 41.5 NS

Husband’s education up to high
school (diploma) 36.8 32.8 NS

Attempted to abort current
pregnancy 0 43.0

aMonthy income. US $1 = 7900 rials.
SD = standard deviation.
NS = not significant.
n = number of participants.
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sion and unintended pregnancy among
American youth, with the risk of depres-
sion increasing the longer the pregnancy
continued [12].

The relationship between life events and
the onset of depression is well-established.

Pregnancy and childbirth are often regard-
ed as stressful life events in their own right
and this may lead to depression. However,
some researchers have studied the effects
of additional stressful life events that wom-
en experience during pregnancy and the

Table 2 Self-assessed prepartum and postpartum
depression in women with intended or unintended
pregnancy

Category Intended Unintended
pregnancy pregnancy
No. % No. %

Prepartum depressiona

No 62 59.0 27 46.6
Yes 43 41.0 31 53.4
Total 105 100.0 58 100.0

          Relative risk = 1.3

Postpartum depressiona

No 67 74.4 20 51.3
Yes 23 25.6 19 48.7
Total 90 100.0 39 100.0

                      Relative risk = 1.9

aBeck Depression Inventory scale score > 10.

Table 3 Demographic characteristics of women with or without postpartum
depression

Variable Non-depressed (n = 87) Depressedb (n = 42) P-value
Mean (SD) Mean (SD)

Mother’s incomea (rials) 68 670 (274 500) 263 320 (53 370) NS

Husband’s incomea (rials) 1 352 240 (660 660) 1 236 760 (841 110) NS

Mother’s age (years) 27.0 (5.80) 28.9 (5.50) < 0.001

Gravidity (No.) 2.10 (1.15) 2.74 (1.55) < 0.03

Children (No.) 1.00 (0.84) 1.50 (1.03) < 0.02

Girls (No.) 0.45 (0.59) 0.58 (0.64) NS

Boys (No.) 0.53 (0.62) 0.92 (0.85) < 0.02

aMonthly income. US $1 = 7900 rials.
bBeck Depression Inventory scale score > 10.
n = number of participants.
SD = standard deviation.
NS = not significant.
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puerperium [13]. Some clinicians believe
that life events play a primary or principal
role in depression [13]. Bearing an unwant-
ed child is particularly likely to be associat-
ed with depression [1]. Of course,
unplanned pregnancies are not always un-
welcome. However, the woman still has to
cope with the ramifications of an un-
planned event that will affect the rest of her
life [9].

Undiagnosed postpartum depression is
an affliction on both the woman and her
family and it is important to identify women
who need counselling, treatment and hospi-
talization. Screening for postpartum de-
pression using self-administered screening
tools assists the medical profession in iden-
tifying and diagnosing women who do not
present with depression when there is limit-
ed time available for patients [14]. It is rec-
ommended all mothers with risk factors for
postpartum depression are investigated
with self-administered screening tools.

It might be expected that economic fac-
tors would be important in unintended
pregnancy; a pregnancy may be unwanted
because the woman feels unable to support
further children. Studies have also suggest-
ed socioeconomic factors as risk factors

for postpartum depression [8,9]. However,
we found no relationship between income,
educational level or employment and unin-
tended pregnancy or depression postpar-
tum. These findings confirm the findings
of Josefsson et al. in Sweden [10]. The sig-
nificant factors for postpartum depression
were higher gravidity, higher number of
children and older mother’s age. Nielsen
Forman et al. also showed a relationship
between the number of children and post-
partum depression in Denmark [15]. This
finding implies that any woman can be at
risk of an unintended pregnancy at any
stage during her reproductive life.

In conclusion, this study suggests that
women with unintended pregnancies may
be more at risk of postpartum depression
than women with intended pregnancies. It
is recommended to screen all women with
unintended pregnancies to diagnose de-
pression early.
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ABSTRACT To identify the true contribution of toxoplasmosis to fetal loss and bad obstetric history, we tested
310 women, 77.4% of whom had had single or multiple fetal loss, for evidence of infection. The study was
conducted in Duhok, northern Iraq, from July 2002 till September 2003. All the women were examined for the
presence of toxoplasma-specific IgM antibodies by enzyme-linked immunofluorescent assay; only 3
(0.97%) tested positive. We also tested 187 of the women by latex agglutination test; 55 tested positive.
Histopathological examination was done for 9 pregnant women who tested positive by the latex agglutination
test but we found no evidence of toxoplasma infection. The results indicate that the contribution of toxoplas-
mosis to fetal loss in our region is greatly overestimated.

La toxoplasmose : suspectée à tort dans les cas de grossesses interrompues à Duhok (Iraq)
RÉSUMÉ Afin d’identifier la contribution réelle de la toxoplasmose à la perte foetale et aux mauvais antécé-
dents obstétricaux, nous avons effectué des tests chez 310 femmes, dont 77,4 % avaient eu une ou
plusieurs perte(s) fœtale(s), à la recherche de preuves d’une infection. L’étude a été réalisée à Duhok (nord
de l’Iraq) de juillet 2002 à septembre 2003. Toutes les femmes ont été examinées à la recherche d’anticorps
IgM anti-toxoplasme par la méthode immuno-enzymatique ; seules 3 (0,97 %) avaient un test positif. Nous
avons également réalisé le test d’agglutination au latex chez 187 femmes ; 55 avaient un test positif. Un
examen histopathologique a été effectué pour 9 femmes enceintes qui avaient un test d’agglutination au latex
positif mais nous n’avons trouvé aucune preuve d’infection à toxoplasme. Ces résultats indiquent que la
contribution de la toxoplasmose à la perte fœtale dans notre région est largement surestimée.
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Introduction

Humans are hosts to over 70 species of
protozoa. Our knowledge of parasitic in-
fection extends into antiquity, and descrip-
tions of parasites and parasitic infections
are found in the earliest writings and have
been demonstrated in archaeological mate-
rial [1]. Toxoplasmosis, caused by Toxo-
plasma gondii, is found worldwide and is
one of the most common parasitic infec-
tions of man and other warm-blooded ani-
mals. Nearly one third of humanity has
been exposed to T. gondii [2]. This parasite
is able to develop in a wide variety of verte-
brate hosts but its definitive host is the
house cat and certain other Felidae [3].

Most human infections are benign: in
adults and children past the neonatal period,
the disease is usually asymptomatic. Nev-
ertheless, a generalized infection probably
occurs. When symptoms are seen, they are
most frequently mild and the disease pic-
ture simulates infectious mononucleosis
[3]. This nearly totally benign picture dif-
fers in 3 situations: pregnant women, neo-
nates and immunocompromised patients
[3–5]. Among women infected during
pregnancy, 40%–60% give birth to infected
infants. The later in pregnancy that infec-
tion occurs, the more likely it is that the fe-
tus will be infected but the less severe the
illness will be [6].

Diagnosis of toxoplasma infection is
seldom made by recovery of the parasite;
usually it is done by serological tests, and
for proper diagnosis the algorithm illustrat-
ed in Figure 1 should be followed [3].

Most gynaecologists working in the
general hospital in Duhok, a small city in
northern Iraq, consider toxoplasmosis a
primary cause of cases with bad obstetric
history. They rely on positive results of se-
rum agglutination tests. Patients who test
positive will be subjected to long-term and
expensive therapy with anti-toxoplasma

drugs, and because the antibody titre (de-
tected via the latex agglutination test) does
not come down for months (or even years)
some gynaecologists extend the period of
therapy for the whole pregnancy, thus sub-
jecting pregnant women and their fetuses
to the side-effects of these drugs. In addi-
tion, such long-term therapy exerts an eco-
nomic burden on families who may already
be financially overburdened. Antitoxoplas-
ma drugs are prescribed in huge quantities
in this region, to the extent that from 1
pharmacy in 1 year about 1500 packs of
spiramycine were sold—the price of each
pack of 20 tablets is about US$ 10 (person-
al communication). Nearly all the prescrip-
tions were dependent upon a positive
agglutination test.

Another factor that increased our inter-
est in this subject was the widespread pub-
lic view about the deleterious effects of
toxoplasmosis which created a type of pan-
ic reaction in the population. We often had
women coming to check for toxoplasma
antibodies without a doctor’s referral,
without being pregnant and even before
marriage.

For these reasons we aimed to identify
the true contribution of toxoplasmosis to
bad obstetric history by comparing the ag-
glutination test, the enzyme-linked immun-
ofluorescent assay for toxoplasma-specific
IgM antibodies, and histopathological find-
ings in the placenta. In our opinion, differ-
entiation between active toxoplasmosis and
past infection is important so that treatment
can be limited to those having acute infec-
tion. This will definitely reduce the inci-
dence of unnecessary therapy.

Methods

This study was carried out on 310 women
who had been referred to the laboratory by
a gynaecologist, most after testing positive
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Figure 1 Algorithm for testing for toxoplasma infection

by the latex agglutination test. For every
patient a full history was taken by a gynae-
cologist on our team covering age, gravidi-
ty, parity and the fate of every pregnancy,
as well as the health of her live-born chil-
dren. The study was conducted during the
period July 2002–September 2003.

We carried out a latex agglutination test
(Toxocell Latex, Biokit, Barcelona) for de-

tection of antibodies to T. gondii on 187
patients (59.4%). The other 23 women re-
fused to have the agglutination test, some
because their gynaecologist had not re-
quested it or had specifically requested im-
munofluorescent assay, others because it
would be a trouble to them. The antibody
titre was also estimated by serial serum di-
lution. For all the participants, specific anti-
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toxoplasma IgM antibody testing was done
using an enzyme-linked immunofluores-
cence technique (Vidas Toxo IgM,
bioMerieux, Marcy-l’Etoile, France).

Histopathological examination of the
placenta (after the delivery) was carried out
for 9 pregnant women who tested positive
for toxoplasma antibodies by the latex ag-
glutination test. Five samples were taken
from each placenta, 4 randomly and 1 near
the cord attachment. These were fixed in
10% formalin and paraffin embedded sec-
tions produced. Then multiple sections
were taken from each and the slides were
stained with haematoxylin and eosin [7].
The slides were thoroughly and carefully
examined for histopathological evidence of
toxoplasmosis such as the presence of
granuloma [8,9]. The slides were double-
checked by a senior pathologist in 7 of the
9 cases.

Results

Three hundred and ten women participated
in this study. Age range was 15–46 years
(mean 26.9 years). The majority of the par-
ticipants, 201 women (64.8%), were in
their twenties; 12 were < 20 years, 90 were
30–39 years and 7 were ≥ 40 years.

There was no history of fetal loss in 70
(22.6%) of the women. Only 2 had had ba-
bies with congenital abnormalities (1 with

congenital heart disease, the other with
neural tube defect). At the time the tests
were done, 185 (59.7%) were pregnant.
Residence was rural for 82 women
(26.5%); the others were from urban ar-
eas.

The toxoplasma agglutination test was
done for 187 women (59.4%) and all tested
positive, with titres ranging from 1:20 to
1:640 (Table 1). Enzyme-linked immuno-
fluorescent assay to detect specific anti-
toxoplasma IgM was done for all the
participants. The results were positive for
only 3 (1.0%). One of these had a history
of fetal loss of an anencephalic baby and
the other 2 gave a history of a single fetal
loss.

Histopathological examination of the
placenta was done for 9 patients. All of
them gave a positive reaction in the latex
agglutination test and all were negative for
IgM using the enzyme-linked immunofluo-
rescent technique. Histopathological evi-
dence of toxoplasmosis infection was not
detected in any of them (Figure 2).

Table 2 gives a summary of the results
of the 3 different tests used.

Discussion

Toxoplasmosis acquires its importance for
2 reasons. First, it can cause fetal infection
if it is acquired during pregnancy, with un-

Table 1 Detection of Toxoplasma gondii antibodies by the latex agglutination
test in 187 women

Group No. of women testing positive Total
Titre

1:20 1:40 1:80 1:160 1:320 1:640

Pregnant (n = 132) 30 40 50 6 5 1 132

Not pregnant (n = 55) 10 20 17 5 2 1 55

Total 40 60 67 11 7 2 187
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predictable manifestations in the fetus and
neonate [10,11]. Second, it is an important
cause of morbidity and mortality among
immunocompromised patients [12,13]. It
is not surprising, therefore, that there is
great interest in this infection. Overall se-
ropositivity for T. gondii among women of
childbearing age has been reported as

20%–25% in the UK to 50%–60% in Bel-
gium and 70%–80% in France [14]. The
dilemma which arises is how to differenti-
ate between past exposure to the parasite
and acute active disease.

Despite the limitations, serum testing is
still used for the diagnosis [15]. Commer-
cial kits for detection of toxoplasma anti-

× 10

× 10

× 40

Figure 2 Histopathological sections of placental specimens from three different patients who
had a positive latex agglutination test (there was no histopathological evidence of
toxoplasmosis in these sections)
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bodies are increasingly being used. In gen-
eral, it is agreed that in most cases a posi-
tive IgG titre is sufficient to establish that a
patient has been infected with T. gondii,
but a negative IgM result virtually rules out
a recently-acquired infection, unless sera
are tested so early that an antibody re-
sponse has not yet developed or is unde-
tectable [16,17]. Thousands of studies
have been conducted in different parts of
the world on the detection of seropositivity
and detection of active disease, utilizing dif-
ferent serological tests.

In our study, all 187 women tested by
latex agglutination test were positive for T.
gondii antibodies. This could be explained
in 2 ways. First, seropositivity for toxo-
plasmosis is high in this region because it is
an agricultural area and cats and other ani-
mals are usually kept in or near homes.
Second (the more probable explanation),
most of these women had already tested
positive by the latex agglutination test and
were then referred to the laboratory in
which the study was conducted because it
is the only available laboratory unit in the
region in which the specific antitoxoplasma
IgM antibody test is done using the
enzyme-linked immunofluorescent tech-
nique.

High seropositivity has, however, been
reported in this region of Iraq. Al-Doski
studied 320 persons in Duhok province and
found that 134 were positive by latex ag-
glutination test [18]. Al-Sim’ani reported a
seropositivity of 39.33% by the latex ag-
glutination test and 45.33% by the indirect
haemagglutination test in nearby Mosul
province [19]. Despite this high seroposi-
tivity, only 3 women (1.0%) out of the 310
patients in our study were positive for IgM
by enzyme-linked immunofluorescent as-
say. These results are very similar to the
finding of Rai et al., who studied 345 preg-
nant Nepalese women and found an overall
prevalence of 55.4% by the latex agglutina-
tion test; only 3.0% of the women testing
positive had toxoplasma IgM antibodies by
IgM enzyme-linked immunosorbent assay
[20]. Similarly, Singh studied sera from
2343 patients who had had single or multi-
ple fetal losses in the United Arab Emirates
and he found that only 3 were positive for
IgM from this very large sample [21]. An-
other study in the eastern region of Saudi
Arabia confirmed a high prevalence of IgG
antibodies (25%) but low prevalence of ac-
tive disease [22]. Also in our study, histo-
pathological examination of 9 placental

Table 2 Summary of the results for three different tests for Toxoplasma gondii infection

Patients Latex Specific Histopathological
agglutination antitoxoplasma IgM examination of the
test (n = 187) ELIFA (N = 310) placentaa (n = 9)
Not Positive Negative Positive Not Negative

tested tested

Not pregnant (n = 125) 70 55 122 3 – –

Pregnant (n = 185) 53 132 185 0 176 9

aHistopathological examination of the placenta was done after birth. All the 9 women had given
birth to normal children.
ELIFA = enzyme-linked immunofluorescent antibody.
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specimens from patients testing positive by
the latex agglutination test failed to demon-
strate any evidence of toxoplasmosis.

For all these reasons, we found it un-
wise to attribute most cases of abortion and
bad obstetric history to toxoplasmosis
while ignoring the long list of possible
causes of abortion, of which genetic and
chromosomal abnormalities alone are re-
sponsible for about half the cases [14].

In our opinion, there are 2 explanations
for gynaecologists in this region attributing
abortion and bad obstetric history to toxo-
plasmosis resultant on a positive latex ag-
glutination test. There is a lack of
availability of techniques to investigate oth-
er possible causes, particularly chromo-
somal and genetic analysis. Also, even
when these investigations are done, many
abortions remain obscure in their etiology,
therefore attributing abortion to a particular
disease—even on an infirm basis—will give
a vindication to the gynaecologist and satis-
fy the patient in that “a cause has been iden-
tified”.

We conclude from this study that the
contribution of toxoplasmosis to bad ob-
stetric history is greatly overestimated and
the true prevalence of active toxoplasmosis
is much lower than previously thought.
This finding should direct gynaecologists
to seek other causes of bad obstetric histo-
ry.

Recommendations

• We strongly recommend the use of
enzyme-linked immunofluorescent as-
say for detection of specific antitoxo-
plasma IgM antibodies and diagnosis of
active toxoplasmosis.

• The latex agglutination test can be use-
ful as a screening test but when the re-
sult is positive, it should be followed by
a test for specific antitoxoplasma IgM
antibodies.

• Treatment should be limited to those
who are IgM positive.
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ABSTRACT To determine the efficacy and pregnancy outcome of external cephalic version at ≥ 37 weeks
gestation, 90 women with a singleton breech fetus in King Hussein Medical Centre who had the procedure
were compared with 102 women in a control group in whom the procedure was not attempted. External
cephalic version was successfully performed on 59 fetuses (64%). Caesarean section was performed on
39% of patients who underwent the procedure compared to 61% of the control group. Version was more
successful in multiparous than nulliparous women. External cephalic version was effective in reducing the
number of caesarean deliveries in term breech infant in different obstetric settings, with no major neonatal
adverse outcome.

Valeur de la version céphalique externe et issue de la grossesse
RÉSUMÉ Afin de déterminer l’efficacité de la version céphalique externe et l’issue de la grossesse à
37 semaines de grossesse ou plus, on a comparé 90 femmes ayant eu un accouchement unique par le
siège au Centre médical Roi Hussein et ayant subi la procédure avec 120 femmes d’un groupe témoin dans
lequel la procédure n’a pas été tentée. La version céphalique externe a été menée avec succès sur 59 foetus
(64 %). Une césarienne a été pratiquée chez 39 % des patientes qui avaient subi la procédure contre 61 %
du groupe témoin. La version a donné de meilleurs résultats chez les multipares que chez les nullipares.  La
version céphalique externe a été efficace pour réduire le nombre de césariennes pour présentation du siège
à terme dans divers établissements obstétricaux, sans effet néonatal indésirable majeur.
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Introduction

Breech presentation is the most common
form of malpresentation, accounting for
3%–4% of all deliveries at term, and is as-
sociated with significantly higher perinatal
mortality and traumatic morbidity [1,2].

Caesarean section has increasingly been
used to deliver breech-presenting babies
because of high neonatal mortality and
morbidity associated with vaginal delivery
[1–3]. In 1991 there were 23 caesarean de-
liveries per 100 births in the United States,
11.7% of which were done because of
breech presentation [4]. This approach
has, however, to be balanced against the
increased risk of maternal mortality and
morbidity associated with caesarean sec-
tion in both index and subsequent pregnan-
cies [5].

External cephalic version is a procedure
in which the position of the fetus is
changed from breech to cephalic presenta-
tion. It significantly reduces both the inci-
dence of breech presentation at delivery
and the caesarean rate if performed after 36
weeks gestation. The reported success rate
of term external cephalic version ranges
from 41% to 77%, with a very low rever-
sion rate [6–8].

Clinical complications related to term
external cephalic version are uncommon;
the most commonly reported complication
at term is transient fetal bradycardia, which
does not appear to be associated with any
adverse pregnancy or fetal outcome. Emer-
gency abdominal delivery arising from
complications of external cephalic version
occurs in < 1% of cases. Nonetheless,
clinical complications still occur and in-
clude abruptio placenta as well as fetal
death caused by severe abruptio placenta
[9].

This study was conducted to assess the
value of external cephalic version and preg-
nancy outcome.

Methods

This was a prospective, randomized, con-
trolled study involving 192 singleton,
breech presentations after 37 weeks gesta-
tion. In 90 patients, external cephalic ver-
sion was attempted; the other 102 patients
in whom version was not attempted consti-
tuted a control group. The study was con-
ducted in King Hussein Medical Centre
between January 1999 and December
2001.

All patients gave informed consent to
participate. Patients were admitted as out-
patients and fasted for 6 hours before the
procedure. A reactive cardiotocogram (de-
fined as the presence ≥ 2 accelerations of
≥ 15 beats/minute lasting ≥ 15 seconds
over a period of 15 minutes) and associated
fetal movement over 40 minutes and
known rhesus blood group (women who
were Rh-negative would need anti-D gam-
ma globulin) were prerequisites for external
cephalic version.

The obstetric history was reviewed and
an ultrasonographic scan was performed
for all participants before the procedure to
exclude any contraindications [fetal abnor-
mality, intrauterine growth retardation, pla-
centa praevia, established labour, ruptured
membrane, abnormal cardiotocogram, ges-
tational diabetes requiring insulin, protein-
uric hypertension disorders, previous
caesarean section, oligohydramnios (amni-
otic fluid index < 5 cm), polyhydramnios
(amniotic fluid index > 25 cm)].

Infusion of ritodrine (0.3 mg/minute for
30 minutes) was given as a tocolytic to pre-
vent uterine contraction, unless contrain-
dicated. During and after the administration
of tocolytics, vital signs were monitored
every 2 minutes until they returned to nor-
mal. External cephalic version was per-
formed only by, or under close supervision
of, physicians who were experienced in the
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procedure. No anaesthesia, analgesia or se-
dation was used during the procedure.

Ultrasonographic examination was per-
formed immediately after the procedure to
confirm successful version, to exclude fe-
tal bradycardia and to exclude the presence
of fetal extremities below the fetal head af-
ter successful version. The cardiotoco-
gram was then repeated; patients were
discharged if there were no complications
and if the cardiotocogram showed a reac-
tive pattern.

All clinical details concerning the preg-
nancy, external cephalic version and deliv-
ery were recorded and reviewed.

Results

There was no statistically significant differ-
ence between the study group and the con-
trol group for age, parity, gestational age
and height. Mean birth weight in the study
group was 3350 g [standard deviation (SD)
520 g] and in the control group was 3120 g
(SD 510 g) (Table 1).

During the 2-year study period external
cephalic version was performed for 90 pa-
tients. The age of patients ranged from 19
years to 42 years, with a mean of 27.2
years. There were 41 nulliparous and 49
multiparous women. Gestational age at the
time of external cephalic version ranged
from 37 to 41 weeks. All patients were
rhesus positive.

Reversion to breech presentation after
successful external cephalic version oc-
curred in 1 nullipara and 7 multiparas
(8.9%); 2 of the multiparas had a further
external cephalic version and both were
successful. Of the remaining 6 patients, 4
were delivered by caesarean section, and 2
by breech vaginal delivery.

There was no fetal or maternal death af-
ter external cephalic version. Transient fe-
tal bradycardia occurred after 6 of the 92
procedures, most lasting for < 1 minute.

There was 1 case of abruptio placenta
after external cephalic version in a nullipa-
rous woman. The placenta was situated on
the posterior uterine wall, and fetal brady-

Table 1 Patient characteristics

Characteristic ECV group Control group Significance
(n = 90) (n = 102) at P < 0.05

Maternal age (years), mean (SD) 27.2 (6.2) 28.9 (6.8) NS

Nullipara, No. (%) 41 (46) 49 (48) NS

Multipara, No. (%) 49 (54) 53 (52) NS

Gestational age at version (weeks),
mean (SD) 37.8 (1.0) 38 (3.0) NS

Gestational age at delivery (weeks),
mean (SD) 39.3 (1.2) 39.4 (1.4) NS

Height (cm), mean (SD) 161 (6.5) 160 (6.8) NS

Fetal weight (g), mean (SD) 3350 (520) 3120 (510)

SD = Standard deviation.
NS = not significant.
ECV = external cephalic version.
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cardia was detected immediately after the
procedure. The baby was delivered by
emergency caesarean section; Apgar
scores were 8 at 1 minute, and 10 at 5 min-
utes.

There were no maternal or neonatal
complications among the 90 patients.

External cephalic version was success-
fully performed for 20 of 41 nulliparous
women and 39 of 51 multiparous women, a
total of 59 fetuses (64%). The distribution
of mode of delivery in successful and failed
external cephalic version in both primipa-
rous and multiparous women is shown in
Table 2.

Caesarean section was performed on
39% of women who underwent external
cephalic version compared to 61% of

women in whom external cephalic version
was not performed (P < 0.01) (Tables 3
and 4).

Discussion

The rising caesarean delivery rate is a major
public health issue that has attracted atten-
tion from health providers and patients
alike. Breech presentation at term is seen in
approximately 3%–4% of pregnancies
[10]. In 1959, Wright recommended cae-
sarean delivery for the fetus with a breech
presentation [11]. This recommendation,
along with others, led to a major change in
the management of breech presentation
[11].

Table 2 Mode of delivery for successful and failed external cephalic version (ECV) in nullipara
and multipara women

Mode of delivery Nullipara (n = 41) Multipara (n = 49)
Failed ECV Successful Failed ECV Successful

(n = 21) ECV (n = 20) (n = 12) ECV (n = 39)
No. % No. % No. % No. %

Elective caesarean section 16 76 1 5 3 25 1 3

Emergency caesarean section 4 19 3 15 4 33 3 8

Vaginal delivery (cephalic) – – 16 80 – – 33 89

Vaginal delivery (breech) 1 5 – – 5 42 – –

Table 3 Mode of delivery for women who had external cephalic version (ECV)
and women in the control group

Mode of delivery ECV group Control group
(n = 90) (n = 102)

No. % No. % χχχχχ2 (P)

Normal vertex 49 54 9 9 60.90 (< 0.001)

Assisted breech 7 8 31 30

Caesarean section (breech) 27 30 61 60

Caesarean section (cephalic) 8 9 1 1
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In the United States of America, the
caesarean delivery rate in breech rose from
15% in 1970 to 84% in 1989 [11]. Breech
presentation is the third most important
cause of the rise in caesarean delivery rate
during the past 20 years [12]. The perfor-
mance of caesarean delivery for breech
presentation not only increases the primary
caesarean delivery rate but also has an im-
pact on the total caesarean delivery rate for
the future because many women may have
repeated caesarean deliveries in subsequent
pregnancies.

Our overall success rate of 64% com-
pares favourably with that of previous re-
ports [13–15], although in 1 study a
success rate of 77% was reported for ex-
ternal cephalic version at term [16]. The
majority of the larger series had lower fig-
ures, ranging from 51% [6] to 58% [17].
The rate of reversion to breech after suc-
cessful external cephalic version at term is
low; the incidence in our study (8.97%)
was similar to that seen in other studies
[18]. External cephalic version was more
successful in multiparas (76%) than in nul-
liparas.

This study supports the findings of oth-
er reports that external cephalic version is
effective in reducing the number of caesar-
ean deliveries in term breech fetuses in dif-
ferent obstetric settings, with no major
neonatal and maternal adverse outcome

[19,20]. In this study the breech presenta-
tion rate at delivery fell by 64%. After ex-
ternal cephalic version, caesarean section
for breech presentation in the study group
was 39% compared to 61% in the control
group (Table 4).

There were no perinatal losses in this
study, but a major complication in the form
of abruptio placenta occurred in 1 patient.
There was no identifiable risk factor that
might have contributed to this complica-
tion.

Transient fetal bradycardia is the most
common complication after external ceph-
alic version, occurring in up to 36% of cas-
es [13,21]. Incidence in this study was
only 6.5%, (6/92). Although perinatal mor-
bidity has not been reported after an epi-
sode of transient bradycardia associated
with external cephalic version, it would be
unwise to conclude that these abnormalities
are benign.

Conclusion

The use of external cephalic version in
breech presentation certainly reduces the
incidence of caesarean section, especially
in those units where vaginal breech delivery
is not a common practice, so it is an effec-
tive and safe procedure and should be in-
cluded in the routine management of
breech presentation.

Table 4 Caesarean section for breech presentation for women
who had external cephalic version (ECV) and women in the
control group

Caesarean ECV group Control group
section (n = 90) (n = 102)

No. % No. % χχχχχ2 (P)

Elective 21 23 51 50 4.69 (< 0.05)

Emergency 14 16 11 11

Total 35 39 62 61
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Making pregnancy safer
Noting with concern the unacceptably high levels of maternal mor-
tality in some countries of the Region, which prevent the achieve-
ment of the Millennium Development Goals and impede the human
and socioeconomic development of these countries, the Regional
Office presented a technical discussion paper entitled: “Moving to-
wards the Millennium Development Goals: investing in maternal
and child health”, to the fifty-first session of the Regional Commit-
tee for the Eastern Mediterranean. The paper presented the current
situation, achievements and challenges of improving maternal
health and suggested future strategic directions for overcoming the
present obstacles and build upon existing successful interventions
in the Region. The Committee adopted resolution EM/ RC51/R.4
which outlined the main strategic directions required for improving
maternal health in the Region. Increased attention was addressed
to upgrading the technical know-how of the health workers of mak-
ing pregnancy safer services, and hence improving the quality and
management of these services in countries of the Region.
Source: The work of WHO in the Eastern Mediterranean Region. Annual Report of the

Regional Director 1 January–31 December 2004
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ABSTRACT In 1990, Saudi Arabia began vaccinating all children at school entry against hepatitis B. We
evaluated hepatitis B surface antigen (HBsAg) prevalence rate among pregnant Saudi women 12 years later
in 5 regions of the country. Using multistage sampling, 2664 pregnant Saudi women were recruited. Blood
samples were tested for HBsAg; positive samples were also tested for hepatitis Be antigen (HBeAg). In all
2.44% were positive for HBsAg and 4 (0.15%) were also positive for HBeAg. HBsAg prevalence was highest
in Gizan (4.2%) and lowest in Tabuk (1.4%). Positivity for women < 20 years of age was 0.5% compared with
2.6% for older women (P = 0.049). The overall HBsAg prevalence rate was lower than previously reported.

Enquête sérologique sur l’antigène de surface du virus de l’hépatite B chez les femmes enceintes
saoudiennes
RÉSUMÉ En 1990, l’Arabie saoudite a commencé à vacciner contre l’hépatite B tous les enfants à l’entrée à
l’école. Nous avons évalué le taux de prévalence de l’antigène de surface du virus de l’hépatite B (Ag HBs)
chez les femmes enceintes saoudiennes 12 ans plus tard dans 5 régions du pays. En utilisant la technique
d’échantillonnage à plusieurs degrés, 2664 femmes saoudiennes enceintes ont été recrutées. Des échan-
tillons de sang ont été soumis à un test de dépistage de l’Ag HBs ; des échantillons positifs ont également été
soumis à un test de dépistage de l’antigène e du virus de l’hépatite B (Ag HBe). En tout, 2,44 % des femmes
étaient positives pour l’Ag HBs et 4 (0,15 %) étaient également positives pour l’Ag HBe. La prévalence la plus
élevée de l’Ag HBs était observée à Gizan (4,2 %) et la plus faible à Tabuk (1,4 %). La positivité pour les
femmes de moins de 20 ans était de 0,5 % contre 2,6 % pour les femmes plus âgées (p = 0,049). Le taux
global de prévalence de l’Ag HBs était inférieur à ce qui était indiqué précédemment.
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Introduction

Globally, an estimated 350 million people
are chronic hepatitis B virus (HBV) carri-
ers. The virus claims over 1 million lives
each year due to the progress of chronic
disease to cirrhosis or hepatocellular carci-
noma [1]. Chronic HBV infection with per-
sistence of hepatitis B surface antigen
(HBsAg) occurs in 90% of infants infected
by perinatal transmission, in 30% of chil-
dren 1–5 years of age infected after birth,
and in 5%–10% of older children, adoles-
cents and adults with HBV infection.
Chronically infected individuals are at high
risk of developing chronic liver disease,
such as cirrhosis, chronic active hepatitis
or chronic persistent hepatitis, or primary
hepatocellular carcinoma later in life [2].

High prevalence of HBsAg and hepatitis
Be antigen (HBeAg) in pregnant women is
the most important factor contributing to
the high carrier rate of HBsAg. Several fac-
tors, including age at infection, predispose
to the acquisition and frequency of the car-
rier state [3]. Vaccination of the neonates
of infected mothers can interrupt 85%–
90% of mother–infant transmissions.
However, the transmission of HBV through
the placenta within the uterus cannot be in-
terrupted by hepatitis B vaccination and in-
trauterine transmission is an important
mode of spreading HBV infection. Report-
ed rates of intrauterine transmission vary
from 4.4% to 23.5% but are mostly in the
range of 5%–15% [4,5].

In Saudi Arabia, the HBsAg carrier rate
was 16.7% for adults and 6.7% for chil-
dren in a baseline survey before mass im-
munizations began in 1990 [6,7]. The rate
varied with region and population. For ex-
ample, it was 11.1% for children in Gizan in
the south-west and as high as 19.9% for
adult Saudi males [8,9]. At the same time, a
high incidence of primary heptocellular
carcinoma was reported in the country, es-

pecially in Gizan where the prevalence of
HBsAg carrier status was high [10,11].

Maternal–fetal transmission of hepatitis
B virus in utero or during the perinatal peri-
od has not appeared to be important in
maintaining the carrier state in Saudi Arabia
[12]. Prevalence of HBeAg in asymptomat-
ic Saudi mothers is low compared with
asymptomatic carrier mothers from the
Middle East [13]. This may explain the mi-
nor role of vertical transmission in Saudi
Arabia [12,13].

Universal hepatitis B vaccination in in-
fancy was implemented in Saudi Arabia in
1990 to prevent early acquisition of infec-
tion. At the same time, another programme
was launched to vaccinate all schoolchil-
dren at school entry as a second target
group. It was expected that by the year
2002, 12 years after the start of the pro-
gramme, this vaccination strategy would
have led to the protection of all Saudis aged
0–18 years who are at higher risk of ac-
quiring hepatitis B virus and of developing
the chronic carrier state. Knowing that the
segment of the population under the age of
15 years was 46.2% of the total population
and that those aged 15–19 years were
10.9% of the population, over 55% of the
population would then be covered by the
vaccination in the year 2002 [14].

After the mass vaccination era, the con-
sidereable effect of the mass immunization
programme on the seroepidemiolgy of HBV
infection in Saudi Arabia was reported [15].
The overall HBsAg carrier rate in children
dropped from 6.7% in 1989 to 0.3% in
1997 [15]. The full effect of the vaccine on
pregnant Saudi women will take time to be
seen, that is until more of the vaccinated
cohorts reach the age of marriage. The car-
rier state of this important group should be
evaluated not only as an indicator of when
to shift hepatitis B vaccine from infancy to
later in life, but also to compare vaccinated
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and unvaccinated cohorts, monitor regional
variation and develop regional policies if
needed.

As 12 years has passed since the school
entry vaccination programme began, we
aimed to evaluate the HBsAg prevalence
rate among pregnant Saudi women and to
identify age and regional variations.

Methods

We conducted a cross-sectional study with
a planned sample of 2910 pregnant Saudi
women from the 5 main regions in Saudi
Arabia: Northern, Southern, Eastern, West-
ern and Central regions. Multistage sam-
pling techniques were used to draw the
sample. Sample size was determined so as
to calculate the national prevalence of the
HBsAg positivity and to detect with 80%
power and 95% confidence interval the dif-
ferences in the prevalence rates of each re-
gion.

Within each of the country’s 5 regions,
1 health province was selected randomly.
They were: Tabuk  (Northern), Gizan
(southern), Al-Gatif (eastern), Madina
(western) and Al-Qassim (central). From
each province, we selected 12 primary
health care centres, 8 from urban areas and
4 from rural areas. The number of pregnant
Saudi women selected from each province
was dependent upon the population size of
the province in relation to the total popula-
tion of Saudi Arabia (Table 1). A total of 241
women in Madina dropped out probably
because the study took place during the haj
(pilgrimage) when there are many people
on the move and this adversely affected re-
cruitment.

Blood samples (5 mL) were collected in
plain tubes at the primary health care cen-
tres. All sera samples were stored in dupli-
cate at –20 °C and transported frozen in
cold boxes to the Department of Virology in

the Central Laboratory and Blood Bank,
Riyadh. Then they were assayed for
HBsAg. Positive samples were tested also
for HBeAg.

Enzyme-linked immunosorbent assay
(ELISA) for HBsAg and HBeAg screening
and HBsAg confirmatory test (neutraliza-
tion) were applied with HBsAg screening
version 3, HBsAg confirmation version 3
and HBeAg/Anti-HBe (Abbott Murex, Dart-
ford, Kent, United Kingdom).

Data were analysed with SPSS, version
10. Analysis of variance (ANOVA) was
used to compare means and standard devi-
ations (SD) and the chi-squared test was
used to compare qualitative data. P < 0.05
was considered significant.

Results

Table 2 shows the mean age, number of
pregnancies and proportion under 20 years
of age of the sample by region. The mean
age was 28.44 (SD 6.76) years with a re-
gional variation of 29.42 years in Qassim
and 27.39 years in Gatif (P = 0.0001).
There were significant regional differences

Table 1 Regional distribution of pregnant
Saudi women

Region Planned Enrolleda Dropped Testedb

No. No. No. No.

Gatif 400 400 0 398

Madina 840 599 241 596

Qassim 840 840 0 840

Gizan 550 550 0 550

Tabuk 280 280 0 280

Total 2910 2669 241 2664

aEnrolled = planned – dropped.
bTested = no. of samples processed in the
laboratory. Differences between this and the
number enrolled were due to inadequate sample or
other technical reasons.
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in the number of pregnancies and the pro-
portion of pregnant women under the age
of 20 years. The overall proportion of preg-
nant women under the age of 20 years was
7.1%. Of the girls who had been vaccinat-
ed in 1990 during the first year of primary
school, the oldest were now 18–19 years
of age.

The mean age at first pregnancy was
22.7 (SD 4.1) years with a significant re-
gional variation from 23.5 years in Qassim
to 21.2 years in Tabuk (P = 0.0001). This
may reflect older age at marriage in
Qassim.

In total, 2664 women were screened
and 84 were positive for HBsAg. After
HBsAg confirmation, only 65 were posi-
tive. Accordingly, 2.4% of the total sample
were HBsAg positive with a 95% confi-
dence interval of 2.11%–2.69%. Regionally
this varied from 4.2% in Gizan to 1.4% in
Tabuk (P = 0.035) (Table 3). Only 4 of the
65 HBsAg carriers were positive for
HBeAg, i.e. 0.15% (4/2664) of the total
sample or 6.15% of the HBsAg carriers.

Only 1 case was positive for HBsAg
among women under the age of 20 years
(1/186), i.e. 0.5% positivity rate compared
with 2.6% for the older age group (P =
0.085 for two-sided test and P = 0.049 for
one-sided test). This woman was 19 years
of age whereas the first cohort vaccinated
at school entry in 1990 was approximately
18 years of age.

Surgical procedures were associated
with higher HBsAg positivity (3% or
15/449), but this was not significant. HB-
sAg positivity and dental procedures or
blood transfusions were also not signifi-
cantly associated (Table 4).

Table 5 shows HBsAg positivity by age
group. The prevalence rate was significant-
ly lower among women aged 20–39 years
than for older women (P = 0.0001). As-
suming an overall prevalence of HBsAg of
7% in the pre-vaccination era, Figure 1
shows the effect of age on HBsAg preva-
lence expressed as the percentage decrease
of HBsAg prevalence.

Table 2 Mean age and number of pregnancies of the 2664 pregnant Saudi women and the
proportion under the age of 20 years of age

Demographic Gatif Madina Qassim Gizan Tabuk Total P-value
characteristic

Age (years)
Mean (SD) 27.39 28.71 29.42 27.79 27.72 28.44 0.0001

(6.02) (6.95) (6.67) (7.14) (6.48) (6.76)
No. 396 581 836 544 279 2636a

Pregnancies per
woman

Mean (SD) 3.56 4.48 3.97  4.84 4.82 4.29 0.0001
(2.75) (3.19) (3.1) (3.79) (3.31) (3.28)

No. 380 528 824 531 279 2542

Women < 20 years
% 5.8 5.7 5.6 10.8 8.6 7.1 0.001
No./total no. 23/396 33/581 47/836 59/544 4/279 186/2636

aMissing data for age = 28 (2664–2636).
SD = standard deviation.
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Discussion

The year 2002 marked the 12th anniversary
of the implementation of the mass hepatitis
B vaccination in Saudi Arabia. Since 1990,
substantial progress has been made to-
wards eliminating HBV transmission in
children. Accordingly, the incidence of

HBV has substantially declined among
groups with high vaccination coverage,
such as young children. The relative bur-
den of HBV-related diseases acquired from
infections in childhood, however, still ex-
ists. Adult carriers still pose a risk to their
unvaccinated contacts.

Table 3 HBsAg and HBeAg positivity rates by region

Positivity Gatif Madina Qassim Gizan Tabuk Total P-value

HBsAg positive
% 2.5 2.3 1.7 4.2 1.4 2.4 0.035
No. 10/398 14/596 14/840 23/550 4/280 65/2664

HBeAg
% 0.5 0.2 0 0.2 0 0.15 0.28
No. 2/398 1/596 0/840 1/550 0/280 4/2664

Positive women
< 20 years

% 0 0 2.1 0 0 0.5 0.65
No./total no. 0/23 0/33 1/47 0/59 0/24 1/186

Table 4 HBsAg positivity rate by risk factor for HBV infection

Risk factor HBsAg positivity rate P-value
% No./total no.

Under 20 years of age
Yes 0.5 1/186
No 2.6 64/2450
Total 2.5 65/2636 0.049 (one-sided)

History of operation
Yes 3.0 15/499
No 2.3 50/2163
Total 2.4 65/2662 0.224

Blood transfusion
Yes 1.7 3/174
No 2.5 62/2490
Total 2.4 65/2662 0.7

Dental procedures
Yes 2.3 32/1408
No 2.6 33/1256
Total 2.4 65/2662 0.64
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In the early 1980s, the prevalence of
HBsAg among pregnant Saudi mothers was
determined. Prevalence rates ranged from
3.9% to 16%, which is higher than in our
study [10,11]. This difference cannot be

explained by the mass immunization pro-
gramme alone, as most of the sample popu-
lation had not been exposed to it. However,
it could be explained by the adoption of uni-
versal precaution for the handling of blood

Table 5 Prevalence of HBsAg in pregnant Saudi women
by age group

Age group No. of No. % (95% confidence
(years) women positive interval)

screened

< 19 186 1 0.53 (0.47–1.6)

20–24 663 14 2.11 (1.21–3.61)

25–29 674 16 2.37 (1.41–3.9)

30–34 539 13 2.41 (1.35–4.2)

35–39 382 8 2.09 (0.98–4.25)

40+ 192 13 6.77 (3.8–11.5)

Total 2636 65 2.47 (1.92–3.15)

Figure 1 Direct and indirect effect of age on HBsAg prevalence, assuming a norm of 7%
positivity for all age groups during the pre-vaccination era (expressed as a per cent of the
previous norm)
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and human fluids and excretion, thus de-
creasing exposure to the virus. For exam-
ple, in our study, no increased risk was
found between the carrier rate and expo-
sure to known risk factors such as dental
procedures, surgical operations and blood
transfusions (Table 4).

Over 50% of the Saudi population has
now been vaccinated with the hepatitis B
vaccine, which decreases the risk of expo-
sure to the unvaccinated. The indirect ef-
fect of vaccination and the adoption of
standard universal procedures were more
evident among ages 20–39 years than
among older pregnant women (Table 5,
Figure 1). There was a 70% decrease in
HBsAg prevalence among ages 20–39
years compared with more than 90%
among women under age 20 years and
compared with less than 10% among
women 40 years and older. For our evalua-
tions, we used 7% as the overall prevalence
of HBsAg in Saudi Arabia during the pre-
vaccination era [7,10,11]. This rate is con-
servative, but a reasonable figure to use so
as not to overestimate the effect of immu-
nization.

The women who as children had partic-
ipated in the hepatitis B vaccination pro-
gramme had not yet fully reached
childbearing age. This was evident when
comparing mothers under 20 years with
the remainder of the sample. The positivity
rate was 0.5% for those under 20 years of
age and 2.6% for older women (P = 0.085
for two-sided test and 0.049 for one-sided
test). Only 1 of 186 women under 20 years
was positive: she was 19 years of age
whereas the oldest cohort vaccinated at
school entry in 1990 was around 18 years
of age during our study.

Regional variation was evident, and Gi-
zan had the highest prevalence rate at 4.2%
(Table 3). These regional differences need
to be addressed by policy-makers.

The national strategy to eliminate HBV
in Saudi Arabia is based primarily on vacci-
nating all infants. Screening all pregnant
women is not part of this strategy, as verti-
cal transmission has not been identified as
an important route of infection in local
studies [10,11,16]. Similarly screening
pregnant mothers with the purpose of pre-
paring immunoglobulin to be given with the
vaccine at birth to infants of positive moth-
ers is not cost-effective. Currently, howev-
er, the elimination programme needs to be
accelerated to include additional interven-
tions. Thus Saudi mothers could be vacci-
nated during their childbearing years, at
least on a regional basis in, for example,
Gizan where the infection rate is higher
than in other regions. In addition, pregnant
mothers should be screened and appropri-
ate preventive measures adopted. Vaccina-
tions should be considered for mothers
who test negative.

We will have to wait a few more years
until the vaccinated cohort reaches the age
of marriage and childbearing in Saudi Ara-
bia to fully evaluate the hepatitis B immuni-
zation programme. By then, the prevalence
of HBsAg among pregnant Saudi mothers
should have reached a minimum and it
should be sufficient to shift the first dose
of hepatitis B vaccine to a later age instead
of at birth. Then combined vaccines con-
taining hepatitis B could be given with
diptheria/pertussis/tetanus (DPT) and Hae-
mophilus influenzae type-b.
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ABSTRACT Vitamin A deficiency (VAD) can have a negative impact on pregnancy but there have been no
studies in Al-Ain on the vitamin A status of pregnant women. We studied 198 pregnant Emirati women aged
15–49 years attending antenatal clinics in Al-Ain Medical District (1999–2000) to assess the prevalence of
VAD. Sociodemographic and health information about the women was collected by questionnaire and they all
underwent blood and serum analysis. Of the 198 women, only 6 (3%) had vitamin A deficiency (plasma
vitamin A < 20 µg/dL), indicating only a mild problem according to WHO criteria. There was no significant
association between the occurrence of VAD and any of the characteristics studied. While the mean values of
all the haematological indices were slightly lower in the vitamin A deficient group, this was not significant.

La carence en vitamine A : un problème chez les femmes enceintes émiraties dans la ville d’Al Ain ?
RÉSUMÉ La carence en vitamine A peut avoir un impact négatif sur la grossesse mais aucune étude n’a été
réalisée à Al Ain sur le statut en vitamine A des femmes enceintes. Nous avons examiné 198 femmes
enceintes émiraties âgées de 15 à 49 ans qui fréquentaient les consultations prénatales dans le district
médical d’Al Ain (1999-2000) afin d’évaluer la prévalence de la carence en vitamine A. Des données socio-
démographiques et sanitaires sur ces femmes ont été recueillies par questionnaire et toutes les femmes ont
subi une analyse de sang et de sérum. Sur les 198 femmes, 6 seulement (3 %) avaient une carence en
vitamine A (vitamine A plasmatique < 20 µg/dL), indiquant uniquement un problème modéré selon les critères
de l’OMS. Il n’y avait aucune association significative entre la survenue de la carence en vitamine A chez les
femmes et l’une quelconque des caractéristiques étudiées. Les valeurs moyennes pour tous les indices
hématologiques étaient légèrement inférieures dans le groupe de la carence en vitamine A mais cela n’était
pas significatif.
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Introduction

Despite great collaborative efforts of many
governmental and nongovernmental agen-
cies, vitamin A deficiency (VAD) is still one
of the most prevalent nutritional micronu-
trient deficiencies in the world. According
to the estimates of the United Nations Chil-
dren’s Fund (UNICEF), more 100 million
children worldwide have some degree of
vitamin A deficiency [1]. The World Health
Organization (WHO) database reports that
between 100 and 140 million children in the
world are vitamin A deficient; about
250 000–500 000 of them become night
blinded as a result of VAD [2]. Further-
more, about 600 000 women die from
childbirth-related causes every year, most
of them due to complications that can be
easily prevented by sound nutrition, includ-
ing provision of vitamin A [3].

The physiological role of vitamin A in
health and disease is well recognized and
has been frequently discussed [4–7]. Dur-
ing pregnancy and lactation, vitamin A
plays a vital role in placental and fetal devel-
opment [8]. Davila and colleagues looked at
the relationship between maternal diet and
vitamin A status of lactating rats and their
offspring [9].

From a public health point of view, the
global interest in preventing and eradicating
VAD arises from the seriousness of its con-
sequences and multiple effects on human
health, in particular the health of infants,
children and women of reproductive age in
developing countries. For instance, growth
failure, dysfunction of the immune system,
recurrent infections, conjunctivitis, kera-
tomalacia, xerophthalmia and night blind-
ness are the most common outcomes of
VAD [10]. During pregnancy, VAD increas-
es the incidence of abortions and stillbirths
[11], in addition to increasing infant mortal-
ity rates during the first year of life as re-

ported by Semba et al. who found that se-
rum vitamin A was lower among mothers
whose infants had died during the first year
of life as compared with mothers whose
infants had survived [12]. The impact of
VAD on pregnant women themselves has
also been studied. In 1998, in Nepal, Chris-
tian and his co-workers studied two groups
of pregnant women: healthy versus night-
blinded ones [13]. The results revealed that
serum vitamin A and haemoglobin were sig-
nificantly lower among mothers of the lat-
ter group as compared with the former
one. In addition, night blinded ones were at
higher risk of being severely anaemic. Di-
etary assessment showed that mothers
with night blindness were consuming only
small amounts of foods rich in vitamin A
[13]. The same authors reported that the
maternal mortality rate among night-
blinded pregnant women was 5 times high-
er than that of healthy women [14]. Fur-
thermore, supplementation of vitamin A and
its precursors contributed effectively to re-
ducing mortality rates among pregnant
women [14].

To assess vitamin A status, WHO identi-
fied two main categories of indicator: direct
(biological) indicators, which include bio-
chemical indices; and indirect (ecological)
indicators that include social, economic,
nutritional and health factors [15]. WHO
recommends that biological indicators be
used in conjunction with other indicators,
but only biological indicators can be used to
verify vitamin A status [15].

Data about the vitamin A status in Arab
countries are scarce. WHO encouraged
Arab countries like Egypt, Jordan and Syr-
ian Arab Republic to conduct national sur-
veys to determine the magnitude of VAD
among vulnerable groups in their commu-
nities. The results of these surveys revealed
that about 9% of a sample of 1118 Syrian
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children aged 6–71 months were vitamin A
deficient while about 0.4% of pregnant and
nursing women (n = 252 women) were de-
ficient [16]; serum retinol less than 20 mg/
dL was the cut-off point used for diagnosis
of VAD [15]. In Jordan, a mild problem of
VAD was detected among children aged 6–
71 months (n = 400 children) with a preva-
lence of 4% [17]. However, no data are
available in other Arab countries. Therefore
we conducted this study as the first such
study in the United Arab Emirates (UAE) to
determine the prevalence and determinants
of vitamin A deficiency among a sample of
pregnant Emirati women in Al-Ain City,
UAE.

Methods

Sample size and sampling method
This descriptive cross-sectional study was
conducted during the period 1999–2000 in
clinics belonging to three health director-
ates in Al-Ain Medical District, namely:
Preventive Medicine (1 clinic), Primary
Health Care (10 clinics) and Obstetric/
gynaecology in Al-Ain Governmental Hos-
pital (1 clinic). This study was part of an-
other study which was measuring the
prevalence of iron deficiency anaemia. We
selected a convenience sample: when a
pregnant woman came for routine blood
check-up according to UAE Ministry of
Health schedule, she was asked to give an
additional blood sample (5 mL) for re-
search purposes after explaining to her the
main objectives of the research; if she
agreed to participate, she was asked to sign
the study consent form. No women were
excluded for health reasons (only
haemolytic or genetic diseases were criteria
for exclusion) and only 10 declined to par-
ticipate. Thus 723 pregnant women aged

15–49 years were recruited into the study.
Of these, only 198 were UAE nationals and
their data were eligible for analysis for this
current study.

Data collection
Data were collected on a questionnaire
completed by a nutrition specialist during a
face-to-face interview with the women.
The questionnaire was designed by the re-
searchers and discussed and corrected by a
committee from the nutrition department,
the preventive medicine directorate and the
primary health care directorate. There was
a pilot study but the reliability and validity
were not statistically assessed. There were
4 interviewers (2 males and 2 females) who
were trained to administer the question-
naire. Information was collected on demo-
graphic, socioeconomic, educational,
health and nutritional factors. A food fre-
quency table was used to collect data about
the consumption of foods rich in vitamin A.

Blood sampling and laboratory
assessment
Under medical supervision, qualified per-
sonnel drew a 5-mL blood sample from the
cubital vein of the pregnant women, using
sterile syringes (Becton Dickinson, Vacu-
tainer Systems, London, UK). Blood was
collected in sterile vacuum tubes with
EDTA and analysed for complete blood
count. It was then centrifuged and the plas-
ma collected and kept in Eppendorf
Tubes® which were stored at –18 C° for
further analysis. Plasma vitamin A was de-
termined by qualified technicians using a
high performance liquid chromatography
(HPLC) method (Waters 2690 with 2586
UV/VIS detector) in the advanced laborato-
ries of the Scientific Centre for Racing
Camels.
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Cut-off points for vitamin A
deficiency
WHO criteria were used to diagnose VAD.
Plasma vitamin A less than 20 µg/dL was
used as the cut-off point for diagnosis
[11,15]. According to this cut-off, WHO
classifies the magnitude of the VAD prob-
lem into three categories: mild, when the
prevalence ranges from 2% to < 10%;
moderate, when the prevalence ranges
from 10% to < 20%; and severe, when the
prevalence is ≥ 20% [15]. For the diagnosis
of anaemia, haemoglobin values less than
11 g/dL during the first trimester and less
than 10.5 g/dL during the second and the
third trimesters were used as cut-off
points.

Statistical analysis
Data for the 198 eligible pregnant women
(UAE nationals) were analysed using Epi-
Info, version 6.04 and SPSS, version 11.
The following statistical tests were used: t-
test, chi-squared and correlation coeffi-
cient, in addition to some nonparametric
tests. Missing values were not included in
the statistical analysis. Statistical differenc-
es were considered significant at P < 0.05.

Results and discussion

Sociodemographic and health
characteristics
The pregnant Emirati women in the sample
constitute about 27.4% of the original sam-
ple. This percentage of local women is
similar to the proportion of Emirati women
among the UAE population (24.4%) report-
ed in the national census of 1995 [18].

Table 1 shows the sociodemographic
characteristics of the women in our sam-
ple. About 60% were aged 21–30 years,
about 53% of them got married between 16
and 20 years of age. More interestingly,
26.5% of the women had married between

Table 1 Sociodemographic characteristics of
the pregnant Emirati women

Sociodemographic characteristic %

Health directorate (n = 198)
Primary Health Care 24.2
Preventive Medicine 3.6
Al-Ain Hospital  obstetric clinic 72.2

Woman’s age (years) (n =  193)
15–20 10.4
21–30 59.6
31–40 26.4
41–49 3.5

Woman’s age at marriage (years)
(n = 189)

12–15 26.5
16–20 52.9
21–25 16.9
26–30 3.2
31–38 0.5

Woman’s trimester of pregnancy
(n = 194)

First 13.9
Second 32.5
Third 53.6

Woman’s educational level (n = 198)
No schooling (illiterate) 21.7
Low (read and write/primary school) 19.7
Moderate (middle/secondary school) 40.4
High (graduate/postgraduate) 18.2

Woman’s working status (n = 198)
Working outside the home 13.1
Not working outside the home 86.9

Family type (n = 198)
Extended 50.5
Nuclear 49.5

Family size (persons)(n = 198)
 ≤ 8 48.5
 > 8 51.5

Crowding index (n = 197)
≤ 1 17.3
1–< 2 52.8
2–< 3 20.8
≥ 3 9.1
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12 and 15 years of age which would in-
crease their nutritional burden being both
adolescent and pregnant at the same time.
This would put them more at risk of being
malnourished, especially as a result of mi-
cronutrient deficiencies.

Data in Table 1 also show that about
54% of the women were in the third tri-
mester, 40% were moderately well educat-
ed, while only about 22% of them were
illiterate. This is in line with the results of
the UAE family health survey (UAE-FHS)
[19]. Furthermore, most of the women
(87%) were not working outside the home.

Just over half (50.5%) the women lived
in extended households and 51.5% had
over 8 persons in the family, a result similar
to that reported in the UAE-FHS [19].
About 53% of the studied households had a
crowding index (denoted by the number of
co-residents per room) of 1 to 2 which in-
cluded the mean value of crowding index
for UAE (1.4) reported in UAE-FHS [19].

Regarding health status, about 45% of
the women had been anaemic at least once
in some point in their lives before the cur-
rent pregnancy (Table 2), while 26.2% of
them were anaemic at the time of this
study. Table 2 also shows that only 55.1%
of pregnant women were taking prenatal
multivitamins on a regular basis (i.e. taking
multivitamins tablets daily as prescribed by
the physician). About 37% of the women
had had at least one previous miscarriage.
Data of anthropometry (Table 2) revealed
that before the current pregnancy about
48% of the women had a normal body
mass index, according to WHO classifica-
tion [20], 11% of them were underweight
while about 10% of them were obese.
About 82% of the women visited the ante-
natal clinic regularly as per the UAE-MOH
antenatal schedule. However, according to
UAE-FHS only about 73% of pregnant

women had a regular pattern of visiting an-
tenatal clinics during pregnancy [19].

Consumption pattern of vitamin A
rich food sources
According to the WHO recommendation,
more than one indicator in addition to plas-
ma vitamin A should be used to assess the
nutritional status of vitamin A among vul-

Table 2 Health characteristics of the pregnant
Emirati women

Health characteristic %
(n = 198)

Anaemia before pregnancy
Yes 44.9
No 50.5
Don’t know 4.6

Current anaemia
Anaemic 26.3
Non-anaemic 73.7

Prenatal multivitamins
Regular intake 55.1
Irregular intake 44.9

Number of miscarriages
None 63.1
1–2 34.3
> 2 2.6

Clinic attendance
Regular 81.8
Not regular 18.2

Body mass index before pregnancya

(n = 89)b

< 18.5 kg.m2 (underweight) 11.2
18.5–24.9 kg/m2 (normal) 48.3
25.0–29.9 kg/m2 (pre-obese) 30.3
30.0–34.9 kg/m2 (obese I) 5.6
35.0–39.9 kg/m2 (obese II) 4.5

aAccording to World Health Organization
classification [20].
bThis could not be calculated for the whole sample
as only 89 women knew or remembered their pre-
pregnancy weight.
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nerable groups in a community [15]. Con-
suming food sources rich in vitamin A at
least 3 times a week by more than 75% of
the population is considered a healthy indi-
cator which minimizes the risk of being vi-
tamin A deficient [15]. The results in Table
3 show the consumption pattern of the
women in our study of selected food
sources rich in vitamin A. Tomato, lettuce
and orange were consumed at least 3 times
weekly by 89.7%, 77.5% and 76.9% of the

women respectively, followed by dates,
carrots and eggs (about 70%). However,
garden rocket and radish leaves which are
very popular dark green leafy vegetables in
UAE, were consumed by only about 50%
of the women. Although the consumption
of animal sources of vitamin A was low, the
consumption of tomato, lettuce and or-
ange, together with other plant sources rich
in vitamin A, would, it is hoped, be enough
to reduce VAD through the provision of
beta carotene, a vitamin A precursor in the
body.

Prevalence of vitamin A deficiency
According to WHO criterion (plasma vita-
min A < 20 µg/dL), 3% of the women in
our sample were suffering from VAD (Ta-
ble 4). This result represents the first da-
tum about the nutritional status of vitamin A
among pregnant women in UAE in general,
and in Al-Ain in particular.

Although this result indicates that VAD
does exist among pregnant women in Al-
Ain City, the problem is not serious in terms
of severity. According to WHO, a VAD
prevalence of 3% is considered a mild
problem [15]. The actual mean value for
plasma vitamin A among the deficient group
was 17.2 mg/dL with a minimum value of
15.5 mg/dL (results not tabulated). These
values are relatively high compared with

Table 3 Consumption of selected food
sources rich in vitamin A by the pregnant
Emirati women

Food item Percentage of the
women consuming

the food item:
< 3 times ≥≥≥≥≥ 3 times
per week per week

Liver (n = 182) 98.4 1.6

Tuna (n = 181) 91.7 8.3

Sardines (n = 181) 99.4 0.6

Eggs (n = 180) 30.0 70.0

Garden rocket (n = 182) 47.8 52.2

Radish leaves (n = 183) 48.1 51.9

Spinach (n = 180) 97.2 2.8

Jew’s mallow (n = 180) 98.3 1.7

Grape leaves (n = 181) 96.1 3.9

Mint (n = 182) 62.6 37.4

Parsley (n = 180) 40.6 59.4

Lettuce (n = 182) 22.5 77.5

Cabbage (n = 181) 53.6 46.4

Tomatoes (n = 165) 10.3 89.7

Carrots (n = 182) 30.2 69.8

Green peppers (n = 180) 58.3 41.7

Oranges (n = 182) 23.1 76.9

Dates (n = 182) 29.7 70.3

n = number of women for whom data were
available.

Table 4 Prevalence of vitamin A deficiency
among the pregnant Emirati women in Al-Ain
city

Vitamin A status No. %

Vitamin A deficienta 6 3

Vitamin A sufficient 192 97

Total 198 100

aPlasma vitamin A < 20 µg/dL according to the
World Health Organization criterion [11,15].
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the cut-off point (10 mg/dL) below which
clinical symptoms of VAD start to appear
[21]. In addition, the food consumption
pattern shown in Table 3 supports the idea
that a VAD problem in Al-Ain should only
be mild.

Table 5 shows the haematological indi-
ces of the 6 women found to have VAD
compared with those without VAD. There
were no statistical differences between the
mean values of these indices for the two
groups. However, the mean values of all the
haematological indices were slightly lower
in the vitamin A deficient group. Further-
more, non-parametric analysis (data not
tabulated) showed that there was no asso-
ciation between vitamin A status (expressed
as sufficient or deficient) of the women
and their anaemia status (anaemic or non-
anaemic) (Fisher exact test, P = 0.1869).
This again suggests that the problem of
VAD is mild and did not affect erythrpoiesis
for these women. In contrast, Nepali preg-
nant women who developed night blind-
ness due to severe VAD were at higher risk

of developing severe anaemia as compared
with healthy pregnant women [13]. Fur-
thermore, the night-blinded women had
significantly (P = 0.004) lower haemoglo-
bin levels than those of healthy pregnant
women, due to impaired erythrpoiesis [13].

Indicators other than plasma vitamin A
that can be used to assess the vitamin A sta-
tus and can be considered to be risk factors
for VAD also suggest a low risk of there
being a VAD problem in UAE. These indi-
ces include: infant mortality rate, which is
considered as risk factor for VAD when
exceeding 75 cases per 1000 live births,
and the under-5 mortality rate that is a risk
factor when exceeding 100 cases per 1000
live births. The corresponding values for
these indicators in UAE were 15 and 18
cases per 1000 live birth respectively ac-
cording to UNICEF estimates in 1998 [1],
far lower than would suggest a VAD prob-
lem. Illiteracy among women aged 15–44
years is another risk factor of VAD when
exceeding 50% [15]. According to the re-
sults of our study, illiterate women only

Table 5 Haematological values of the vitamin A deficienta versus vitamin A
sufficient pregnant Emirati women

Haematological index Vitamin A status
Deficientb Sufficientc

Mean SD Mean SD

Haemoglobin (g/dL) 10.6 1.39 11.1 1.21

Haematocrit (%) 31.7 3.42 33.7 3.23

Mean cell volume (fL) 77.3 11.02 79.7 8.18

Mean cell haemoglobin (pg/mL) 25.8 4.38 26.4 3.34

Mean cell haemoglobin concentration (%) 33.3 1.18 33.0 1.03

Ferritin (ng/mL) 12.0 10.91 15.3 19.30

No significant statistical differences were found between vitamin A deficient and sufficient
women for all the indices, t-test (P e” 0.05).
aPlasma vitamin A < 20 µg/dL [11,15].
bFor all indices, n = 6 women, except for ferritin where data were only available for 5
women.
cFor all indices, n = 192 women, except for ferritin where n = 134.
SD = standard deviation.
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constituted about 22% of the sample,
which, in addition to the other two indica-
tors mentioned, suggests no or very low
risk of a VAD problem in UAE. All of these
indicators can explain the low prevalence
of VAD (3%) among the studied sample.

We were unable to define any determi-
nants of VAD as our sample of VAD wom-
en (n = 6) was too small for any valid
results to be derived.

Conclusion

This study provides the first data about
VAD among pregnant women in Al-Ain City

in the UAE. It suggests that VAD is no
more than a mild problem among pregnant
Emirati women in Al-Ain. Since the WHO
goal is to eliminate VAD globally and since
the problem in our country is clearly a mild
one, efforts should be directed to achieve
this objective and bring about a complete
elimination of VAD in UAE. Establishment
of a comprehensive national plan, including
flour fortification with vitamin A, iron and
folic acid, could effectively contribute to
the complete elimination of VAD and a re-
duction of other micronutrients deficien-
cies in UAE.
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ABSTRACT To assess the effectiveness of intravaginal misoprostol for second trimester uterine evacuation,
we studied 70 women with singleton pregnancies complicated by fetal malformation or dead fetuses. Partic-
ipants received 200 µg misoprostol administered at 4-hour intervals. Gestations with dead fetuses had a
shorter induction–abortion interval [14.2 hours, standard deviation (SD) 4.3] than those with live, malformed
fetuses (20.2 hours, SD 7.3) (P < 0.001). The abortion rate was significantly higher for gestations with dead
fetuses (92.1%) than those with live, malformed fetuses (68.8%) (P < 0.05). There were no major complica-
tions and no significant difference in the incidence of side-effects. All women aborted within 38 hours.
Administration of misoprostol is an effective clinical method to terminate second trimester, complicated
pregnancy.

Interruption d’une grossesse compliquée au deuxième trimestre
RÉSUMÉ Afin d’évaluer l’efficacité du misoprostol intravaginal pour une évacuation utérine au deuxième
trimestre, nous avons examiné 70 femmes ayant une grossesse unique compliquée par une malformation
ou une mort fœtale. Les participantes ont reçu 200 µg de misoprostol administré à intervalles de 4 heures.
Les grossesses avec mort fœtale in utero avaient un intervalle plus court entre l’induction et l’avortement
[14,2 heures, écart type (E.T.) 4,3] que celles avec malformations du foetus (20,2 heures, E.T. 7,3)
(p < 0,001). Le taux d’avortement était significativement plus élevé pour les grossesses avec mort in utero
(92,1 %) que pour celles avec malformations du foetus (68,8 %) (p < 0,05). Il n’y avait pas de complications
majeures et pas de différence significative dans l’incidence des effets secondaires. Toutes les femmes ont
avorté sous 38 heures. L’administration de misoprostol est une méthode clinique efficace pour interrompre
une grossesse compliquée au deuxième trimestre.
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Introduction

Technological advances in imaging modali-
ties to detect fetal viability and genetically
abnormal fetuses have created a need for
safe methods of terminating second trimes-
ter pregnancy other than surgery, which
can result in serious complications such as
cervical laceration, uterine perforation and
bowel injury. These may occur even in ex-
perienced hands [1,2]. Termination of
pregnancy, whether for genetic, medical or
social reasons, is difficult and stressful for
physician and patient alike. When second
trimester termination is indicated, a variety
of medical and surgical techniques have
been used to effect uterine contractility or
to prime the cervix.

Misoprostol is a synthetic prostaglan-
din, structurally related to prostaglandin
E1, which has been widely used for the
treatment and prevention of peptic ulcer in-
duced by the ingestion of nonsteroidal anti-
inflammatory drugs [3,4]. It has been
reported as safe and effective, administered
either orally or vaginally, for terminating
second trimester pregnancies [5,6].

The number of deliveries conducted in
Queen Alia Military Hospital in Amman is
approximately 3600 a year. Termination of
complicated gestation comprises 7% of ob-
stetric procedures. The incidence of
missed abortion (asymptomatic non-viable
pregnancy) is 9.55 per 1000 births, while
the incidence of gestation complicated by
fetal malformation is 0.52 per 1000 births
(unpublished data, 2003).

This study was undertaken to assess
the effectiveness of intravaginal misopros-
tol use for second trimester uterine evacua-
tion of live, malformed and dead fetuses.

Methods

This study was conducted at Queen Alia
Military Hospital between 15 September

2001 and 14 August 2002. The participants
comprised 70 of 73 pregnant women who
had singleton pregnancies that were com-
plicated by either fetal malformation (n
= 32) or missed abortion (n = 38). Gesta-
tional age was 15–23 weeks (2nd trimester
pregnancy is defined as the period of preg-
nancy from the beginning of the 15th
through the 28th completed week of gesta-
tion, 99–196 days). Three women were
excluded from the study. Criteria for exclu-
sion were previous uterine scar; signs and
symptoms of maternal infection; history of
pulmonary, hepatic, renal or cardiovascular
disease; evidence of cervical dilatation or
spontaneous labour; and contraindications
for prostaglandin use.

On the day of admission to hospital, all
women had a 5-MHz transducer sono-
graphic examination. Gestational age was
estimated by measuring the biparietal diam-
eter or femur length and correlating this
with a standard table of gestational age, cal-
culated from the last menstrual period. Be-
fore the initiation of therapy, a full physical
examination was carried out on all subjects.
Blood samples were taken and baseline lab-
oratory tests were carried out (serum elec-
trolytes, complete blood count, blood type
and screening for coagulation profile).

A 200 µg misoprostol tablet was placed
in the posterior vaginal fornix every 4 hours
using a vaginal speculum. No premedica-
tion was used. The assigned duty resident
and the attending staff cared for the pa-
tients. Vital signs and progression of labour
were assessed every 2 hours and the oc-
currence of adverse events was recorded.

Palliation of side-effects was consid-
ered if symptoms required: diphenoxylate
plus atropine to treat diarrhoea, acetami-
nophen 500 µg to treat fever (temperature
> 38 °C), promethazine 25 mg intramus-
cular injection to treat nausea and vomiting,
and meperidine 50 mg to relieve uterine
cramps.
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Induction–abortion interval was defined
as the time in hours from initiation of thera-
py until the expulsion of the fetus. Abortion
rate was calculated for those aborted with-
in 24 hours. This was considered complete
if the placenta and membranes were ex-
pelled spontaneously within 2 hours, with-
out heavy bleeding requiring manual
removal or curettage under anaesthesia. Af-
ter expulsion of the fetus, all the women
received an intravenous infusion of 30 units
of oxytocin administered in 1 L Ringer’s
solution to prevent bleeding after fetal ex-
pulsion and retained placenta. All those who
aborted had bimanual, pelvic, vaginal
speculum and sonographic examination to
determine whether retained products of
conception were present or cervical lacera-
tion had occurred. The attending physician
estimated blood loss, and hematocrit level
was determined 6 hours post-delivery.

For statistical analysis, the Student t-
test was used for continuous data, while
for categorical data the Fisher exact test or
chi-squared was used where appropriate. P
< 0.05 was considered significant.

Results

The characteristics of the participants are
shown in Table 1. Maternal age was 18–32
years; gestational age was 15–23 weeks.
Live, malformed fetuses were anencephal-
ic.

Table 2 summarizes the effectiveness of
misoprostol in inducing abortion in the 2
groups. There was a statistically significant
difference in induction time, with a shorter
induction–abortion interval for gestations
with dead fetuses than in those with live,
malformed fetuses (P < 0.001). The abor-
tion rate (≤ 24 hours) also showed a statis-
tically significant difference (P < 0.05)
with a higher incidence among those wom-
en carrying dead fetuses (92.1%), com-

pared to those with live, malformed fetuses
(68.8%).

The complete abortion rate showed no
statistically significant difference between
the 2 groups (Table 2). The most interest-
ing finding was that the majority of cases
(63.2%) were aborted within 16 hours of
initiation of treatment in those with dead
fetuses in comparison to the group with
live, malformed fetuses (28.1%) (P
< 0.01). Complete abortion within 24 hours
was achieved after 3 doses of misoprostol
in 82.3% (22/27) of the group with dead
fetuses, and in 17.7% (5/27) after 4 doses.
In the group with live, malformed fetuses,
complete abortion within 24 hours was
achieved in 84.6% (11/13) of cases after 5
administrations of misoprostol.

Placental removal, either manually or
under general anaesthesia, was needed only
in 29.8% of cases.

Table 3 shows the incidence of side-
effects for both groups. Severe cramps
were the most obvious finding in both
groups. There was no statistically signifi-
cant difference between the 2 groups for
any of the side-effects.

Table 1 Characteristics of the women in the
study group

Characteristic Participants (n = 70)
No. %

Maternal
Nulliparous 44 62.9
Parous 26 37.1

Fetus
Live, malformed 32 45.7
Dead 38 54.3

Maternal age range 18–32 years; mean 27.4
years, standard deviation 3.2.
Gestational age range 15–23 weeks, mean 18.7
weeks, standard deviation 3.4.
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attempting to evacuate second trimester
pregnancy, especially in cases where com-
plication of pregnancy (missed abortion or
fatal fetal malformation) mandate termina-
tion.

Currently, prostaglandins are the most
widely used clinical method of termination.
It has been reported that misoprostol ad-
ministered vaginally has a prolonged myo-
metrial stimulation and a direct cervical
effect leading to long lasting and continu-
ously increasing uterine stimulation [7]. Re-
cent studies have reported the safety and
efficacy of intravaginal misoprostol for
cervical priming and even induction of la-
bour at term [3,4,8].

In our study, using 200 µg misoprostol
every 4 hours, the induction–abortion inter-
val was significantly shorter, with fewer
doses of misoprostol in the missed abortion
group than in the group with live, mal-
formed fetuses. All the women in both
groups had their pregnancies terminated

Table 3 Incidence of side-effects in 2 groups
of women given misoprostol to terminate
second trimester, complicated gestation

Side-effect Fetus
Live, malformed, Dead,

(n = 32) (n = 38)
No. % No. %

Nausea 6 18.8 5 13.2

Vomiting 3 9.4 3 7.9

Diarrhoea 1 3.1 1 2.6

Fever 4 12.5 2 5.3

Bleedinga 0 – 0 –

Severe crampsb 8 25.0 10 26.3

aDefined by haematocrit level necessitating blood
transfusion.
bNecessitating the administration of analgesia more
than once.

Table 2 Effectiveness of misoprostol in inducing abortion in 2
groups of women with complicated second semester gestation

Fetus Significance,
Measure Live, malformed, Dead, P < 0.05

(n = 32) (n = 38)
No. % No. %

Abortiona 22 68.8 35 92.1

Complete abortionb 13 59.1 27 77.1 NS

Induction–abortion
interval (hours)

< 8 2 6.3 6 15.8 NS
8–16 7 21.8 18 47.4
> 16–24 13 40.6 11 28.9 NS
> 24 10 31.3 3 7.9 NS
Mean (SD)                     20.2 (7.3)              14.2 (4.3)  P < 0.001

aAborted in ≤  24 hours of induction.
bPlacenta and membranes expelled spontaneously in ≤ 2 hours, without
heavy bleeding (expressed as percentage of those aborted in ≤ 24 hours).
NS = not significant.
SD = standard deviation.

Discussion

Cervical priming and absence of spontane-
ous uterine contraction are the major diffi-
culties which can face the gynaecologist in
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within 38 hours of initiation of treatment.
Our findings were comparable with those
reported by Ho et al., who used the same
dose but at 3-hour intervals, up to 5 doses,
after pretreatment with mifepristone [9].
Other studies had a lower abortion rate
(40%–62%) with a longer mean induction–
abortion interval (27.8 hours) [4,10]. This
could be explained by the longer interval for
misoprostol administration (6 hours or 12
hours).

Complete abortion rates for missed
abortion (77.1%) and the group with live,
malformed fetuses (59.1%) were higher
for our groups than those reported by Jain
and Mishell in 1996 (43.8% and 33.3% re-
spectively) [3]. This could be explained by
the shorter dosing interval to maintain a
higher misoprostol concentration specifi-
cally for cases of live, malformed fetuses

which was used in our study. The overall
rate of placental removal was only 29.8%
compared with ≥ 80% reported in other
studies [11,12].

Furthermore, in contrast to other stud-
ies, there were no major complications in
either group [10,13,14]; severe cramps
were the most prominent side-effect.

To sum up, misoprostol used vaginally
in 200 µg doses is safe, and is more effec-
tive when a shorter dosing interval is used.
This resulted in a shorter induction–
abortion interval and a higher abortion rate,
especially for gestations complicated by in-
trauterine fetal death. It is, therefore, a suit-
able clinical method for second trimester
pregnancies requiring termination, and
could be carried out by persons who had
little skill or expertise in the large majority
of cases.
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ABSTRACT Knowledge and attitudes about vaginal versus caesarean section delivery were assessed in
204 pregnant women attending a maternity centre in Kerman, Islamic Republic of Iran. Overall, 63.5% of
women scored weak on knowledge questions. Knowledge was higher in women who had a history of
miscarriage. Of the women, 96.5% and 33.0% had positive attitudes towards vaginal delivery and caesarean
section respectively; 40.5% had negative attitudes about caesarean section. Women with higher parity and
more previous caesarean deliveries showed positive attitudes towards vaginal delivery, as did housewives
and women whose spouses were employed in education or health organizations. No significant differences
were found in attitude and knowledge scores according to women’s levels of education.

Connaissances et attitudes des femmes concernant les modes d’accouchement à
Kerman (République islamique d’Iran)
RÉSUMÉ On a évalué les connaissances et attitudes concernant l’accouchement par voie basse et par
césarienne chez 204 femmes enceintes qui consultaient dans un centre de maternité à Kerman (République
islamique d’Iran). Dans l’ensemble, 63,5 % des femmes ont obtenu un faible score aux questions sur les
connaissances. Les connaissances étaient supérieures chez les femmes ayant des antécédents de faus-
ses couches. Parmi les femmes de l’étude, 96,5 % et 33,0 % avaient des attitudes positives à l’égard de
l’accouchement par voie basse et de l’accouchement par césarienne respectivement ; 40,5 % avaient des
attitudes négatives à l’égard de l’accouchement par césarienne. Les femmes ayant enfanté un plus grand
nombre de fois et ayant eu un plus grand nombre de césariennes montraient des attitudes positives à l’égard
de l’accouchement par voie basse, de même que les femmes au foyer et celles dont l’époux était employé
dans des établissements d’enseignement ou de santé.  Aucune différence significative n’a été observée
dans les scores concernant les attitudes et les connaissances selon le niveau d’instruction des femmes.
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Introduction

Increasing rates of birth by caesarean sec-
tion are an issue of concern among public
health officials and the medical community
in many countries. In the 1990s, caesarean
section rates were reported to be 21% in
the United States of America [1], 16% in
the United Kingdom and France [2,3] and
36% in Brazil [4]. In Hong Kong the rate
rose from 16.6% to 27.4% from 1987 to
1999, a 65% increase over 12 years [5].

In the Islamic Republic of Iran, a limited
study in Mashad city recorded the inci-
dence of caesarean section as 6.9 and 10
per 100 deliveries in 1986 and 1987 respec-
tively [6]. By 2003, in the capital, Tehran,
the total caesarean section rate was report-
ed to be 66.5%, rising to as high as 84% for
deliveries in private maternity centres [6].
Studies in Kerman city showed the caesar-
ean section rates at the central referral ma-
ternity centre increased from 23.5% in
1994 to 37.6% in 1996 [7], while in the
years 2003 and 2004 the caesarean section
rate was 49.5% and 48.5% respectively
and in private centres the rate reached 88%
[unpublished data, Ministry of Medical Sci-
ence, Health and Education].

Reasons suggested for the increase in
caesarean section rates include advancing
maternal age, socioeconomic factors, re-
duced parity and improvements in surgical
techniques [8]. Other relevant factors are:
type of health insurance, whether the hos-
pital is private or public, whether or not
there is a neonatal resuscitation unit, the
size of the city, the obstetrician’s experi-
ence and type of training and the time and
day of delivery [3–5,8].

Although in specific situations caesare-
an section can prevent serious morbidity
and mortality of the fetus and mother, data

indicate that in many cases the procedure is
not indicated and vaginal delivery could
have been achieved safely [6]. It has been
demonstrated that caesarean deliveries are
associated with higher rates of maternal
and perinatal morbidity than vaginal deliver-
ies and that they increase maternal mortali-
ty by a factor of 5 to 7 [8,11]. From the
economic perspective, caesareans are 2 to
3 times more expensive than vaginal deliv-
eries [11,12]. However, the general public
shows increasing acceptance of caesarean
section as the safest method of delivery for
the newborn child, without being aware of
its adverse consequences [5]. Indeed,
“caesarean on request” is an active topic in
obstetrics. The demand for this mode of
delivery may have been stimulated by ob-
stetric practitioners who believe that, con-
sidering the long-term sequelae of vaginal
delivery, the levels of mortality and morbid-
ity of caesarean and vaginal deliveries are
similar. The increasing importance of au-
tonomy and the right to self-determination
of the woman have led to a fundamental
shift in the relationship between doctor and
patient [13]. This affects the caesarean
birth rate. In the study in Kerman, 74% and
20.5% of women who had chosen caesare-
an section and vaginal delivery respectively
underwent caesarean section ultimately
[7].

This study at a maternity centre in Ker-
man, in the southeast of the Islamic Repub-
lic of Iran was carried out to evaluate the
knowledge and attitudes of pregnant wom-
en towards vaginal versus caesarean sec-
tion. It is postulated that surveys on
knowledge and attitude of women about
vaginal and caesarean deliveries may help
to define strategies for reducing caesarean
birth rates.
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Methods

The study was carried out on all 204 preg-
nant women who attended the prenatal
clinic of Niknafs Maternity Centre in Ker-
man city seeking routine prenatal care from
January to April 1999. This is a referral
centre with an average of 6000 deliveries
per year.

A questionnaire was designed for this
study consisting of demographic data, ob-
stetric history and 22 statements for evalu-
ating knowledge and attitude. Two
questions at the end of the questionnaire
asked the pregnant woman where she had
obtained the information about methods of
delivery and which method she preferred.
The questionnaires were filled in by the
pregnant women at the maternity centre.
For illiterate women the researcher read the
questions to the patients and chose the an-
swers based on their opinion.

For scoring knowledge statements,
grade 1 was assigned to each correct re-
sponse and 0 for incorrect and don’t know
answers. Attitude statements were scored
on a 5-point Likert-scale (5 to 1) from
strongly agree to strongly disagree. For
knowledge statements, score 7–10 was re-
garded as good, 4–6 as medium and 0–3 as
weak. For attitude statements, score 1–12
was considered as negative, 13–20 as neu-
tral and 21–60 as positive.

The validity of the questionnaire con-
tents was approved by 10 obstetric special-
ists. Using the Kuder–Richardson test, the
reliability coefficient of the knowledge
statements was calculated as 0.67; the
± Cronbach coefficient for attitude state-
ments was 7.

The data were analysed using Epi-Info,
version 6. Variables were described and
analysis of variance and Pearson tests were
applied to find out any significant relation-
ship between variables. P values less than
0.05 were considered as significant.

Results

Table 1 shows the demographic character-
istics of the women and their husbands.
The mean (standard deviation) age of
women was 25.4 (SD 5.7) years and 31.3
(SD 5.6) for men. The mean age of mar-
riage was 20.3 (SD 0.2) years for women.
The mean duration of education in school
and university was 10.9 (SD 4.3) and 10.9
(SD 4.8) years for women and their hus-
bands, respectively. The majority of wom-
en and their spouses were young and had at
least high school level of education. Em-
ployment status revealed that 27.0% of
women and 11.3% of husbands respective-
ly were employed in educational or health
organizations, a group who would be ex-
pected to have a better than average knowl-
edge on maternity issues and methods of
delivery. Publications, television and family
members were reported to be the most
common sources of information about
modes of delivery.

Table 2 shows the obstetric history of
the women. Mean parity was 1.5 (SD 1.5)
and mean number of children was 1.3 (SD
1.4). Of the women, 37 (18.1%) had un-
dergone 1 previous caesarean section and 9
(4.4%) had had 2 or more caesarean sec-
tions. The mean number of previous sec-
tions was 0.28 (SD 0.57) and the mean
number of living children was 1.3 (SD 1.4).

Results of the knowledge questions are
shown in Table 3. The statements about
post-caesarean pain and morbidity of cae-
sarean sections received the highest per-
centage of correct responses, while those
regarding the indications for caesarean sec-
tion had the highest rate of incorrect re-
sponses.

Table 4 shows the responses to attitude
statements on modes of delivery. The over-
all mean attitude score was 25.0 (SD 5.2)
for vaginal delivery and 15.3 (SD 4.8) for
caesarean section. It shows that 66.7% of
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women regarded vaginal delivery as a natu-
ral and acceptable mode of delivery and
61.3% of them agreed that it is a pleasure to
see the baby immediately after vaginal de-
livery. Further, 34.3% of women believed
that cesarean section is a preferable method
in the absence of economic problems and
31.4% mentioned it as a less painful experi-
ence than vaginal delivery.

Table 5 shows the overall ratings for
knowledge (weak, medium or good) and
attitudes (negative, neutral or positive).
The knowledge score was rated good for
7.5% of women, medium for 29.0% and

Table 1 Demographic characteristics of the 204 pregnant women and their husbands

Characteristic No. %

Age (years)
15–19 15 7.4
20–24 72 35.3
25–29 55 26.9
30–34 42 20.7
≥ 35 20 9.8

Occupation
Housewife 149 73.0
Employed in health organization 20 9.7
Employed in education
organization 35 17.3

Age at marriage (years)
< 20 94 46.1
20–24 83 40.7
≥ 25 27 13.2

Education (years)a

Illiterate 6 2.9
Primary school (5 years) 25 15.2
Guidance school (8 years) 11 5.5
High school (12 years) 105 51.4
University (≥ 16 years) 57 28.0

Source of information about modes
of delivery

Family members 57 27.9
Colleagues 21 10.3

Related publications 61 29.9
Television 58 28.4
Health centres 42 20.6
Private physicians 39 19.1
Nothing 10 5.0

Husband’s age (years)
20–24 17 8.3
25–29 66 32.4
30–34 60 29.3
≥ 35 61 29.9

Husband’s education (years)a

Illiterate 7 3.4
Primary school (5 years) 31 15.2
Guidance school (8 years) 9 4.4
High school (12 years) 91 44.7
University (≥ 16 years) 66 32.4

Husband’s occupation
Employed in education
organization 9 4.4
Employed in health organization 14 6.9
Employed in other organizations 76 37.2
Business 99 48.6

aYears of study in school and university.

Characteristic No. %

weak for 63.5%. Overall 96.5% of women
attained positive ratings on attitude state-
ments towards vaginal delivery and 33.0%
towards caesarean section. None of the
sample had negative attitudes to vaginal de-
livery whereas 40.5% had negative atti-
tudes towards caesarean section. There
was a significant relationship between
knowledge and attitude ratings (P < 0.001)
(Table 5).

The relationship between demographic
and obstetric characteristics and know-
ledge/attitude scores are shown in Table 6.
As Table 6 indicates, there was a significant
relationship between husband’s occupation
and women’s knowledge score on one
hand and attitude towards vaginal delivery
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on the other hand. Parity and history of
previous caesarean section were also sig-
nificantly related to attitude towards vagi-
nal delivery. Women’s occupation and age
at marriage showed a significant relation-
ship with attitude towards caesarean sec-
tion, while history of spontaneous abortion
was significantly related to the knowledge
score.

We found that more housewives and
women whose spouses were employed in
education or health organizations had a
positive attitude towards vaginal delivery in
comparison with the others. On the other
hand, a greater number of women who had
got married at a lower age showed a posi-
tive attitude towards caesarean section,

Table 2 Obstetric history of the 204 pregnant
women

Variable No. %

Parity
0 50 24.5
1 73 35.8
2 41 20.1
3 21 10.3
≥ 4 19 9.3

Number of spontaneous
abortionsa

0 168 82.4
1 27 13.2
≥ 2 9 4.4

Number of previous C/S
0 158 77.5
1 37 18.1
≥ 2 9 4.4

Number of living children
0 65 31.9
1–2 102 50.0
3–4 28 13.7
≥ 5 9 4.4

C/S = caesarean section.
aAbortion was defined as spontaneous termination
of pregnancy prior to 20 weeks gestation.

while those with higher parity and history
of previous caesarean sections had positive
attitude towards vaginal delivery.

When asked what was their preferred
mode of delivery for their current pregnan-
cy, 59.0% and 35.8% of the women chose
vaginal delivery and caesarean section re-
spectively (the remainder were equivocal).

Discussion

This study of modes of delivery in Ker-
man, Islamic Republic of Iran, found that
96.5% and 33.0% of the women inter-
viewed had positive attitudes towards vag-
inal and caesarean delivery, respectively. In
Lampman and Phelps’ study on US college
students, women were significantly more
likely than men to say they would be pro-
foundly disappointed if their babies had to
be delivered by caesarean section. More-
over, 47% of women did not view the pro-
cedure as a normal way of giving birth but
most of them (over 70%) disagreed that
birth by caesarean would be a negative ex-
perience [14]. In another study, only 13%
of women delivered by elective caesarean
section had unpleasant feelings about the
procedure while this figure was 33% for
emergency caesarean section [15]. In Jo-
hanson et al.’s study, nulliparous health
professionals were more interested in hav-
ing a caesarean section without medical in-
dications, while they were the group who
were most likely to consider that caesarean
section is more expensive and dangerous.
The explanation may be that they also felt it
to be an easier, less painful and more con-
venient option [16]. In Rice et al.’s study
Thai women in Australian hospitals pre-
ferred vaginal delivery to caesarean section
while many of them believed that the latter
is a safe technique for giving birth [17].

Of the women who had a positive atti-
tude towards vaginal delivery, 61% had a
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Table 3 Response to knowledge statements about vaginal delivery and caesarean
section for the 204 pregnant women

Statements Correct Incorrect Don’t know
% % %

Pain is less severe after C/S than V/D 70.6 20.1 9.3

Maternal morbidity is more frequent in C/S than V/D 60.8 18.1 21.1

Infections are more frequent after C/S than V/D 59.1 23.6 17.2

C/S is mandatory for tube ligation 38.2 43.1 18.6

Babies born by C/S are more intelligent than by V/D 33.5 44.3 22.2

Baby’s fractures are impossible in C/S 29.9 45.6 24.5

C/S is mandatory after one C/S 28.4 62.7 8.8

Neonatal respiratory disorders are less frequent
after C/S than V/D 28.1 44.8 27.1

Bleeding in C/S is less severe than V/D 21.8 41.6 36.6

C/S is mandatory for breech presentations 21.1 68.1 10.8

C/S = caesarean section; V/D = vaginal delivery.

low level of knowledge about methods of
delivery. However, at every level of knowl-
edge, women showed a positive attitude to-
wards vaginal delivery. This may reflect
traditional views about the process of
childbearing in our community. A high rate
of positive attitude towards caesarean sec-
tion in women with low level of knowledge
(22%) might be responsible for their choice
of caesarean section as their preferred
method of delivery. Women whose hus-
bands were medical or educational profes-
sionals scored higher in attitudes towards
vaginal delivery. This might be related to
the more reliable and accurate information
they got through their husbands regarding
natural ways of delivery and the conse-
quences of unnecessary caesarean section.
As Table 4 indicates, 36.8% of women
agreed that caesarean section is preferred
to vaginal delivery because of the severe
pain in the latter. Adopting policies to make
vaginal delivery a less painful experience

could diminish caesarean section rates in
our country.

Attitudes were also related to women’s
occupation. Housewives had higher scores
on attitudes towards vaginal delivery. This
preference for vaginal delivery might be
due to the inability of this group of women
to afford a caesarean section. Economic
factors play an important role in caesarean
birth rates [8].

Advanced marital age has been shown
to be a contributing factor in increasing
caesarean section rate [5,8]. In the present
study, however, women with a lower age at
marriage had a positive attitude towards
caesarean section. This might be related to
the belief in some families that young wom-
en at marriage have a small pelvis that is not
suitable for vaginal delivery.

Previous experiences of childbirth
seemed to influence women’s knowledge
and attitudes about types of delivery. In-
creased parity and history of previous cae-
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sarean sections correlated with higher atti-
tude scores for vaginal delivery. In the
former group, it can be explained by the
overall positive attitude towards vaginal de-
livery in the study population, especially in
women who had experienced it before.
Caesarean section can be regarded as an
unpleasant experience, particularly in emer-
gency cases [15], and this can partly ex-
plain the positive views towards vaginal
delivery. Adhesions and discomfort experi-

enced following repeated caesarean section
is another explanation. Women with a his-
tory of miscarriage had higher levels of
knowledge, which could be attributed to a
motivation to seek information in order to
have a healthy child.

The overall level of knowledge about
modes of delivery was low in this study.
Only 7.5% of women were judged to have
good knowledge and almost two-thirds had
weak knowledge. It seems that publica-

Table 4 Response to attitude statements about vaginal delivery and caesarean section for the
204 pregnant women

Statements Strong Positive Neutral Negative Strong No
positive negative answer

% % % % % %

Vaginal delivery
V/D is a natural and acceptable mode
of delivery 66.7 27.5 2.9 1.0 0 2.0
Seeing the baby immediately after V/D
is a pleasure for the mother 61.3 29.9 5.9 1.5 0 1.5
Mother regains her health
status sooner after V/D than C/S 56.9 31.9 7.4 1.5 0 2.5
V/D creates a more affectionate
mother–baby relationship 44.1 28.9 11.3 7.8 3.4 4.4
In terms of outcome, V/D is more
pleasant 40.7 32.8 15.7 7.4 0 3.4
In terms of fear of anaesthesia, V/D is
preferable 31.4 23.5 22.1 21.1 0.5 1.5

Caesarean section
C/S is preferable in the absence of
economic problems 9.8 34.3 26.0 15.2 12.7 2.0
C/S is preferable as mother’s position
on the delivery table is unpleasant 6.4 21.1 25.5 26.0 18.6 2.5
C/S is preferable as pain of V/D is
unpleasant 5.4 31.4 16.7 21.6 22.1 2.9
Babies born by C/S are healthier than
those delivered by V/D 3.4 15.7 23.5 25.5 30.4 1.5
Concurrent C/S is a suitable option for
tube ligation 2.0 12.3 18.1 40.7 25.5 1.5
C/S prevents pelvic relaxation
(n = 134) 0 16.7 34.3 17.6 24.5 6.9

C/S = caesarean section; V/D = vaginal delivery.
n = number of women responding.
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tions, television and public health centres
have not performed adequately on this top-
ic. When asked about their preferences,
59.0% and 35.8% of women chose vaginal
delivery and caesarean section, respective-

ly, as their preferred mode of delivery in
their current pregnancy. If their choices
were fulfilled, the caesarean birth rate in
this hospital could increase further.

Table 5 Relationship between women’s knowledge and attitude to vaginal delivery and
caesarean section

Knowledge Attitude to C/S delivery (n = 203) Attitude to V/D delivery (n = 201)
Negative Neutral Positive Negative Neutral Positive

% % % % %  %

Weak 23.5 18.0 22.0 0 2.5 61.0

Medium 14.5 7.0 7.5 0 1.0 28.0

Good 2.5 1.5 3.5 0 0.0 7.5

Total 40.5 26.5 33.0 0 3.5 96.5

F = 116.78a; P < 0.001 F = 3180.18a; P < 0.001

C/S = caesarean section; V/D = vaginal delivery.
aANOVA test.

Table 6 Relationship between women’s characteristics and knowledge and attitude scores

Variable Knowledge score Attitude score for V/D Attitude score for C/S
Fa df P- Fa df P- Fa df P-

value value value

Age 1.279 28 0.17 1.358 27 0.12 0.768 27 0.78

Husband’s age 1.335 25 0.14 0.741 25 0.8 0.938 25 0.55

Occupation 3.24 1 0.06 5.368 1 0.02 0.007 1 0.93

Husband’s occupation 0.04 4 0.99 2.417 4 0.049 1.074 4 0.37

Educationb 1.36 15 0.17 0.966 15 0.5 0.782 15 0.69

Husband’s educationb 1.031 15 0.4 1.482 15 0.11 1.189 15 0.28

Age at marriage 0.821 17 0.67 0.923 16 0.53 1.892 17 0.02

Parity 1.491 7 0.17 20.96 7 0.045 0.944 17 0.52

Living child 0.884 7 0.52 2.537 7 0.01 1.12 7 0.35

Spontaneous abortions 3.589 3 0.01 0.553 3 0.65 0.882 3 0.5

Previous C/S 1.227 3 0.3 3.88 3 0.01 1.632 3 0.18

C/S = caesarean section; V/D = vaginal delivery.
df = degrees of freedom.
aANOVA test.
bYears of study in school and university.
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Research has suggested that the adop-
tion of strict guidelines in the management
of deliveries can lead to a decrease in cae-
sarean section rates and improvement in
obstetric outcome [9,10]. However, based
on the results of our study we can con-
clude that an important part of any policy to

control the rising caesarean birth rate in de-
veloping countries would be to provide bet-
ter information for pregnant women and
their partners during the antenatal period
about modes of delivery, their indications,
advantages and adverse consequences.
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ABSTRACT Selective improvements in neonatal care resources and practices were instituted between
1992/1994 (period 1) and 1995/1998 (period 2) following a neonatal audit in the United Arab Emirates. We
evaluated the effect of these changes on neonatal mortality rate (NNMR), birth-weight-specific mortality
rates and causes of mortality. Overall there was a 17% decline in the NNMR from periods 1 to 2. Mortality
rates in infants with birth weight < 1000 g and > 2500 g decreased by 36% and 35% respectively from periods
1 to 2. Modest declines in deaths from asphyxia, sepsis and complications of preterm births occurred from
periods 1 to 2 but the differences were not statistically significant.

Résultat néonatal aux Émirats arabes unis : effet des modifications de ressources et de pratiques
RÉSUMÉ Des améliorations sélectives dans les ressources et pratiques de soins néonatals ont été mises
en place entre 1992/1994 (période 1) et 1995/1998 (période 2) après un audit néonatal dans les Émirats
arabes unis. Nous avons évalué l’effet de ces modifications sur le taux de mortalité néonatale, les taux de
mortalité par poids de naissance et les causes de mortalité. Globalement, une baisse de 17 % du taux de
mortalité néonatale entre les périodes 1 et 2 a été enregistrée. Les taux de mortalité chez les nourrissons
ayant un poids de naissance inférieur à 1000 g et supérieur à 2500 g ont baissé respectivement de 36 % et
35 % entre les périodes 1 et 2. Une légère baisse des décès dus à l’asphyxie, à la septicémie et aux
complications de la naissance prématurée a été observée entre les périodes 1 et 2 mais les différences
n’étaient pas statistiquement significatives.
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Introduction

Neonatal audit can be used to identify major
causes of neonatal death and the changes
that would improve perinatal and neonatal
care and survival [1,2]. In a previous neo-
natal audit we concluded that more re-
sources for neonatal intensive care,
prevention or improvement in the manage-
ment of asphyxia and respiratory distress
syndrome (RDS) and genetic counselling
could lead to further reductions in the neo-
natal mortality rate in the Al-Ain Medical
District of the United Arab Emirates (UAE)
[3]. Since then, neonatal care resources,
support supplies and patient care practices
have progressively improved. The continu-
ous neonatal audit process in the District
provided us with the opportunity to quanti-
tatively analyse some selected changes and
to assess the possible impact on neonatal
outcome.

Specific interventions following our
previous study included the 1992 submis-
sion of a position statement by the heads of
the neonatal units in the 2 teaching hospi-
tals in the Al-Ain Medical District to the Di-
rector of the Medical Administration. The
position statement addressed resources,
support supplies and organizational chang-
es required to further improve neonatal ser-
vices and neonatal survival [3].

In 1994, a committee established by the
hospital administration to review potential
service improvements in critical care areas
in the district submitted recommendations
for optimal neonatal and perinatal care re-
sources based on international standards
[4,5]. These recommendations were imple-
mented gradually and included increases in
staffing and physical space, more current
equipment and improvements in support
supplies, especially the availability of exog-
enous surfactant for the treatment of res-
piratory distress syndrome (RDS).
Continuing medical education and training

activities, including regular symposia on
advances in neonatal care and neonatal re-
suscitations were also initiated. Two of the
authors of this paper, A. Dawodu and E.
Várady, also participated in the initiation of
national annual scientific presentations
sponsored by the neonatal section of the
Paediatric Society, Emirates Medical Asso-
ciation. These annual presentations fo-
cused on aspects of newborn care related
to the major causes of morbidity and mor-
tality in the District and in the UAE [3].

The objectives of our observational
study were to determine the effect of the
selected changes in the availability of neo-
natal care resources and in care practice on
the neonatal mortality rate (NNMR), birth-
weight-specific mortality rates and causes
of neonatal death.

Methods

We conducted an observational study
among all live births during 1992–1998 at
the 2 teaching hospitals of the Faculty of
Medicine and Health Sciences, United Arab
Emirates University, in the Al-Ain Medical
District of UAE. These 2 perinatal institu-
tions provide normal perinatal care and
neonatal intensive care services for over
80% of the approximately 8000 births an-
nually in the district. The neonatal care
practices at these 2 institutions have been
described in detail elsewhere [3].

We evaluated neonatal medical and
nursing staff numbers, bed capacities, the
use of antenatal corticosteroids in preterm
births < 34 weeks gestation and postnatal
exogenous surfactant for rescue treatment
of established RDS from 1992 to 1998. We
also estimated the number of items of up-
to-date equipment and supplies, such as
neonatal ventilatory and electronic monitor-
ing equipment, acquired during the study
period.
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The specific outcome measures for our
study were neonatal mortality rates (deaths
during the first 28 days of life per 1000 live
births), birth-weight-specific mortality
rates and causes of neonatal death. We
classified causes of neonatal death accord-
ing to clinical, laboratory data and imaging
studies based on accepted criteria as in our
previous study [3]. Relevant demographic
and other data were collected from the ob-
stetric and neonatal logbooks and by regu-
lar review of neonatal charts as part of this
ongoing neonatal audit.

Since 1994, the number of units of neo-
natal intensive care equipment and nursing
and medical staff have increased and perin-
atal and neonatal care practices, especially
in the prevention and management of RDS,
have significantly changed. We therefore
compared the neonatal mortality rates and
the pattern of causes of deaths during
1992–1994 (period 1) with 1995–1998 (pe-
riod 2) to assess the effect, if any, of these

selected changes in resources and care
practices on neonatal outcome. The chi-
squared test was used to compare between
the 2 periods; P < 0.05 was significant.

Results

Table 1 shows changes in the neonatal pop-
ulation characteristics, selected resources
and care practices between periods 1 and
2. There were 18 190 live births during pe-
riod 1 and 22 218 live births during period
2.

The incidence of preterm births (< 34
weeks gestation) increased from 24 per
10 000 live births in period 1 to 29 per
10 000 live births in period 2 (P < 0.001).
Furthermore, the incidence rate of very-
low-birth-weight infants (< 1500 g) in-
creased from 9.2/1000 live births in period
1 to 13.0/1000 live births in period 2. The
number of nursing staff during period 2 in-
creased by 45%. The combined number of

Table 1 Changes in patient population, resources and practices from
period 1 to period 2

Care parameter Period 1 Period 2
(1992–1994) (1995–1998)

No. No.

Live births 18190 22218

Births ≤ 34 weeks gestation 430 638*

Bed capacity (intensive and
intermediate) 35 35

Nursing staff (average) 38 55

Full-time consultant medical staff 3 4

Neonatal medical officers (average) 2 5

Births ≤ 34 weeks exposed to antenatal
steroid 43 (10%) 278 (44%)**

Infants ≤ 34 weeks gestation with RDS 180 (42%) 265 (42%)

Infants with RDS treated with surfactant 32 (18%) 184 (69%)**

RDS = respiratory distress syndrome.
*P < 0.001; **P < 0.0001.
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medical staff providing neonatal care in the
2 institutions almost doubled from 5 in peri-
od 1 to 9 in period 2. Furthermore, antena-
tal corticosteroid use in preterm births and
the number of infants with RDS that re-
ceived exogenous surfactant therapy in-
creased 4-fold during period 2. Sur-
prisingly, there was no change in the preva-
lence of RDS between the 2 periods.

There were 40 408 live births and 280
neonatal deaths with an overall neonatal
mortality rate of 6.9 per 1000 live births
during the entire study period. The neonatal
mortality rate declined modestly by 11%
from 7.9/1000 live births in 1992 to 7.0/
1000 live births in 1998. The overall neona-
tal mortality rate was reduced by 17% from
period 2 (6.3 per 1000 live births) to period
1 (7.6 per 1000 live births), although this
difference was not significant. When we
eliminated variation in the very-low-birth-
weight rate (a predictor of neonatal mortal-
ity) by dividing the NNMR by the
very-low-birth-weight rate, the mortality
risk ratio was reduced by 39% from 0.83 in
period 1 to 0.48 in period 2 [6]. Further-
more, the birth-weight-specific mortality
rates for infants with birth weight
< 1000 g, 1000–1499 g, 1500–2499 g and
> 2500 g declined by 36% (P = 0.01),

31%, 15% and 35% (P = 0.04) respective-
ly from period 1 to period 2 (Table 2).

During the 2 periods lethal malforma-
tion was the leading cause of death and
comprised 44% of neonatal deaths. Pre-
term birth complications, which included
pulmonary immaturity, RDS and intraven-
tricular or periventricular haemorrhage, ac-
counted for 76% of deaths in infants with
birth weight < 1500 g (Table 3). Preterm
birth complications and lethal malforma-
tions accounted for 77% of all neonatal
deaths. Modest reductions in deaths from
preterm birth complications, bacterial
sepsis/necrotising enterocolitis (NEC) and
asphyxia occurred in period 2, although
these differences were not statistically sig-
nificant (Table 4).

Discussion

Neonatal care resources improved during
the study years and were more available in
1995–1998 than in 1992–1994. These
changes were possibly consequent to the
implementation of service improvement
recommendations in response to the previ-
ous neonatal audit [3]. In addition to im-
proved resources, there were wider

Table 2 Neonatal mortality by birth weight category

Birth weight (g) Period 1 Period 2 P-value
1992–1994 1995–1998

Live Neonatal Mortalitya Live Neonatal Mortalitya

births deaths births deaths

500–999 59 32 542 116 40 345 0.01

1000–1499 108 19 176 172 21 122 0.21

1500–2499 1087 36 33 1354 38 28 0.55

≥ 2500 16 936 52 3.1 20 576 42 2.0 0.04

All 18 190 139 7.6 22 218 141 6.3 0.11

aMortality = neonatal deaths/1000 live bir ths in that birth weight category.
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applications of current, evidence-based
perinatal care therapies, such as the use of
antenatal corticosteroids and an expanded
use of exogenous surfactant for the treat-
ment of RDS. These changes in care prac-
tices and resources were associated with
an 18% reduction in the overall neonatal
mortality rate and a 36% reduction in neo-
natal mortality among infants with birth
weight < 1000 g.

Other researchers have also reported
significant reductions in neonatal mortality
rates with improved neonatal care resourc-
es, even with small budgets [7–10]. Our
study clearly indicates that regular neonatal
audit can identify changes in care practices

and resources necessary to improve the
quality of perinatal and neonatal care and
neonatal survival.

After adjusting for variations in the
very-low-birth-weight rates, the reduction
in birth-weight-specific neonatal mortality
rates and mortality risk ratios during period
2 was most likely due to improved resourc-
es and changes in care practices. These
changes included the expanded use of
evidence-based therapies, especially ante-
natal corticosteroids and postnatal surfac-
tant therapy [6]. Our conclusion is
supported by many previous reviews in
which overall neonatal survival rates signif-
icantly improved when the incidence of

Table 3 Causes of death by birth weight category, 1992–1998

Causes of death Birth weight (g)
500–999 1000–1449 1500–2499 ≥≥≥≥≥ 2500 All
No. (%) No. (%) No. (%) No. (%) No. (%)

Preterm birth complications 60 (83.3) 25 (62.5) 7 (9.5) 0 92 (32.9)

Lethal malformations 1 (1.4) 7 (17.5) 48 (64.9) 68 (72.4) 124 (44.3)

Asphyxia 0 0 8 (10.8) 16 (17.0) 24 (8.6)

Sepsis/necrotising enterocolitis 11 (15.3) 8 (20.0) 7 (9.5) 8 (8.5) 34 (12.1)

Other or unknown 0 0 4 (5.4) 2 (2.1) 6 (2.1)

Table 4 Changes in causes of death between 1992–1994 and 1995–1998

Causes Period 1 Period 2 P-value
1992–1994 1995–1998

No. Per 10 000 No. Per 10 000
live births live births

Preterm birth
complications 45 24 47 21 0.6

Lethal malformations 58 31 66 30 0.8

Asphyxia 13 6.9 11 4.9 0.8

Sepsis/necrotizing
enterocolitis 21 11.2 13 5.8 0.06

Other 2 1.1 4 1.8 0.7
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RDS was reduced with antenatal corticos-
teroids use and postnatal surfactant thera-
pies [11,12].

Other changes in patient characteristics
and improved professional performance
could possibly account for some differenc-
es in mortality rates between the 2 periods
[13]. We were not aware of any other sig-
nificant changes in the obstetrics or neona-
tal population that could account for the
improved survival. Various educational and
training activities in the two periods might
have contributed to continuing improve-
ment in professional performance and pa-
tient care, but we did not have data to
assess their effect on care practices.

It is reasonable to conclude that the re-
duction in neonatal mortality during period
2 of our study was due to improvement in
perinatal and neonatal care. It is however,
rather disappointing that only 44% of pre-
term births < 34 weeks gestation were ex-
posed to antenatal corticosteroids during
period 2 despite the proven benefits and the
expert support for their use [11,12,14]. A
higher rate of appropriate antenatal steroid
use could be achieved with the continuing
review of practices and could significantly
reduce the incidence of and mortality from
RDS.

Lethal malformation was the leading
cause of neonatal death, especially for nor-
mal weight infants. Complications of pre-
term births, sepsis and NEC predominated
as causes of death for very-low-birth-
weight infants as in a previous study [3].
This pattern of causes of death indicates
that prevention of premature births and le-
thal malformations should also be part of a
package to reduce the neonatal mortality

rate in the district. The pattern of causes of
neonatal deaths was similar to patterns in
many developed countries with the excep-
tion of the high lethal malformation rate
[2,7]. It differed from less developed coun-
tries where septicaemia, neonatal tetanus,
asphyxia and birth trauma are still the major
causes of neonatal death [15,16]. Strate-
gies to improve neonatal survival depend on
local patterns and major contributing fac-
tors to neonatal mortality in each environ-
ment and we emphasize the importance of
neonatal audit to determine local needs.

The modest declines in the contribution
of bacterial sepsis and NEC, problems of
preterm births and asphyxia to neonatal
deaths during period 2 suggest progressive
improvement in the quality of perinatal and
neonatal care. However, to achieve survival
rates comparable to international figures
among non-malformed very-low-birth-
weight infants would require further
change and improvement in practice be-
haviour and resources in perinatal and neo-
natal care in the District [2,7,9]. This
would be applicable to the other parts of the
country as well.

In conclusion, improvements in neona-
tal care resources and changes in practices
were associated with reductions in neonatal
mortality for very-low-birth-weight and
normal weight infants. Continued monitor-
ing will identify areas of neonatal and perin-
atal care that still need to be addressed to
further reduce neonatal mortality. Regular
neonatal audit should be a priority in other
developing countries to pinpoint local de-
terminants of neonatal mortality that would
serve as the basis for improving neonatal
care and outcome.
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ABSTRACT We conducted a 12-year retrospective analysis of perinatal characteristics at Al-Sabeen
Hospital, Sana’a. There were 62 168 births, 2936 stillbirths and 5434 perinatal deaths. There were 14 576
(24.6%) preterm low-birth-weight (LBW) babies. Early neonatal death (ENND) rate was 42.2/1000 live births.
Of the 10 546 neonates admitted to the special baby care unit (SBCU), 40.1% were preterm LBW and 2147
(20.4%) died (80.6% were preterm LBW). The last 4 years showed a 17.2% increase in stillbirths and a
40.5% reduction in ENND compared with the first 4 years. In the SBCU, reduction in ENND was > 70%.
Respiratory distress accounted for 63.8% of deaths in the SBCU and birth asphyxia 15.0%. Our results
reflect the poor antenatal and delivery care services in Yemen.

Charge des affections périnatales au Yémen : étude hospitalière sur 12 ans
RÉSUMÉ Nous avons réalisé une analyse rétrospective sur 12 années des caractéristiques périnatales à
l’hôpital Al-Sabeen de Sanaa. On a dénombré 62 168 naissances, 2936 mortinaissances et 5434 décès
périnatals. Il y a eu 14 576 (24,6 %) prématurés de faible poids de naissance. Le taux de mortalité néonatale
précoce était de 42,2 pour 1000 naissances vivantes. Sur les 10 546 enfants hospitalisés dans l’Unité de
soins infantiles spécialisés, 40,1 % étaient des prématurés de faible poids de naissance et 2147 enfants
(20,4 %) sont décédés (80,6 % étaient des prématurés de faible poids de naissance). On a noté dans les
4 dernières années une augmentation de 17,2 % des mortinaissances et une réduction de 40,5 % des
décès néonatals précoces par rapport aux 4 premières années. La diminution des décès néonatals pré-
coces était supérieure à 70 % dans l’Unité de soins infantiles spécialisés. La détresse respiratoire intervenait
pour 63,8 % des décès dans cette Unité et l’asphyxie à la naissance pour 15,0 %.  Nos résultats reflètent le
faible niveau des services de soins prénatals et obstétricaux au Yémen.
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Introduction

Mortality due to perinatal conditions was
the leading cause of death for children un-
der 5 years in 2001. It accounted for
23.2% of the 10.8 million deaths world-
wide, and 52.2% of the 0.6 million deaths
among children under 5 in the Eastern
Mediterranean Region [1,2]. Yemen re-
mains one of many countries in this Region
with high child mortality and is categorized
in group D in terms of mortality strata [1].

There has been an astonishing lack of
awareness of the scale of the burden of
perinatal conditions and their contribution
to perinatal and early neonatal mortality in
developing countries. This is because many
births are not registered and policy-makers
are therefore not aware of the scale of peri-
natal deaths.

Perinatal mortality raises global concern
since many of its causes, such as obstruct-
ed labour, eclampsia, abnormal intrapartum
bleeding and maternal infection, may also
kill mothers. In low-income countries,
perinatal mortality has been more difficult
to prevent than infant mortality and contin-
ues to present a huge problem.

Mortality arising from perinatal condi-
tions is a major health problem in Yemen. In
2 previous demographic and health surveys
in 1992 and 1997, neonatal mortality was
reported to be 37 and 34 per 1000 live
births respectively, with only 8% reduction
in the neonatal mortality rate over the 5-
year period [3,4]. Neither survey reported
on stillbirths or on early neonatal mortality,
both important indicators of prenatal ser-
vices, delivery care and early neonatal care.
This has negatively influenced the health
policy plans in Yemen, where the health
system has no programmes that target peri-
natal health at the community or health fa-
cility level. These appear to be neglected in
terms of allocation of resources and re-
search activities.

The population of Yemen (19.1 million
in 2001) is among the poorest in the world:
the most recent available data (1998–2001)
showed that 42% of households live below
the national poverty line, only 69% are us-
ing improved drinking water and only 38%
have adequate sanitation facilities. The
under-5 mortality rate is reported to be
107/1000 live births; 46% of Yemeni chil-
dren under 5 years old are malnourished.
Infant mortality is estimated at 76/1000 live
births, and 26% of infants are born with
birth weight < 2500 g. The illiteracy rate
for Yemeni women is 75%. Total fertility
rate is 7.6%. Only 34% of pregnant women
receive antenatal care, and skilled atten-
dants attend only 22% of deliveries. Mater-
nal mortality rate is estimated at
350/100 000 live births [2,5].

Although hospital-based studies may
not be helpful in estimating the actual bur-
den in the community because of selection
bias, reporting perinatal conditions from
hospital data provides important informa-
tion on fetal and early neonatal morbidity
and mortality. Hospital records are reported
to be useful in communities where perinatal
registration records are inadequate or lack-
ing [6].

Information on perinatal conditions in
Yemen is scarce and has not been reported
before. The objectives of this study were to
document the perinatal characteristics in a
single hospital setting in Yemen, to identify
the main causes of early neonatal death
(ENND), and to review the trends in perin-
atal mortality and mortality of preterm low-
birth-weight (LBW) infants over a 12-year
period.

Methods

This study was carried out in Al-Sabeen
Hospital for Women and Children, Sana’a,
Yemen. This government-run hospital pro-
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vides both primary and secondary care to
the urban and rural population of Sana’a
province and the surrounding areas (ap-
proximately 2 million inhabitants) in the
mountainous region of Yemen. It has walk-
in outpatient clinics, including antenatal
service. It also has emergency obstetric
(including 2 large labour wards), neonatal
and paediatric services that are provided
free of charge, 24 hours a day. The hospital
performs 4000–6000 deliveries per year.

Owing to the open access policy in all
public health facilities in Yemen, this hospi-
tal receives both normal and complicated
deliveries, and most patients use these ser-
vices as their first contact point. Normal
deliveries are usually managed by skilled
midwives who are also trained to diagnose
obstetric complications, in which case the
resident obstetrician will intervene. At any
time there are at least 2 skilled midwives
and 2 obstetricians available in the unit. De-
livery complications are managed accord-
ing to the guidelines provided by the
Reproductive Health Department of the
Ministry of Health [7]. These are derived
from a World Health Organization docu-
ment [8].

Complicated, preterm, instrumental and
other at-risk deliveries are performed by
experienced obstetricians. Most caesarean
sections are done as an emergency proce-
dure in the operating theatre, adjacent to
the labour wards. A trained paediatrician at-
tends all at-risk deliveries to resuscitate the
newborn infant.

All neonates have their weight measured
in the labour room using a portable scale.
Gestational age is usually estimated from
the mother’s expected date of delivery and
the assessment of the attending paediatri-
cian using maturity assessment charts
posted on the wall of the delivery room and
the special baby care unit (SBCU). Both
birth weight and gestational age are record-

ed in the mother’s case notes and in the la-
bour room logbook. The method of deliv-
ery, specific delivery complications, and
birth outcome, including stillbirths, are also
recorded. Neonates are usually examined
several hours after delivery and healthy,
full-term babies are then discharged. All
preterm LBW infants, those who have had
instrumental/difficult or complicated deliv-
ery, and other at-risk neonates are kept in
hospital with their mothers till they are
breastfeeding well and have stable vital
signs. Those who need special care are ad-
mitted to the SBCU adjacent to the labour
wards, where basic care is provided. This
includes minimal and hygienic handling, in-
cubator care, keeping babies warm, oxy-
gen supplementation by nasal catheter
when indicated, intravenous antibiotics for
suspected septicaemia, careful intravenous
fluids when necessary, encouraging breast-
feeding when tolerated, and tube feeding of
expressed breast milk when required. The
mother of a discharged newborn, healthy
or otherwise, is instructed to bring the baby
back to the emergency room if the baby is
unable to suck well, breathless, lethargic or
not active, and/or the mother is not happy
with the baby’s general condition. The
baby is usually examined in the emergency
room and admitted to the SBCU if indicat-
ed.

This was a retrospective, descriptive
study. Perinatal data for the 12-year period
1990–2001 were obtained from the labour
ward and SBCU records. For this period,
data were available on total births, still-
births, total ENND, and SBCU admissions
and deaths, including deaths of preterm
LBW infants. The 12-year study period
was grouped into 3 periods of 4 years. Data
for the first 4-year period (1990–93) were
compared with those of the second (1994–
97) and the last (1998–2001).
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Data on the method of delivery and spe-
cific delivery complications were available
from 1996 onward. Delivery complications
included abnormal intrapartum vaginal
bleeding, pre-eclampsia/eclampsia, pro-
longed/obstructed delivery and ruptured
uterus. Definitions and emergency man-
agement of these complications are clearly
outlined in the Ministry of Health guidelines
[7]. Data on cause-specific morbidity and
mortality of newborns admitted to the
SBCU have been available only since 1997.
Antenatal information was not available in
the records. The information we obtained
from the hospital records was carefully
scrutinized for accuracy, and records of 12
cases with incomplete information on spe-
cific complications of delivery were not in-
cluded in the analysis of delivery
complications.

Statistical analysis was done using Epi-
Info (version 6.3). The chi-squared test
was applied for linear trend in proportions,
and odds ratio with 95% confidence limit
(Cornfield) was used to detect differences
between these periods.

Definitions
• Stillbirth: the complete expulsion from

the mother of a fetus weighing ≥ 500 g
and/or with gestational age > 25 weeks
that shows no sign of life at or after
birth.

• Early neonatal death (ENND): the deliv-
ery of a live baby weighing ≥ 500 g at
birth who dies during the first 7 com-
pleted days of life.

• Low birth weight (LBW): birth weight
≤ 2499 g, regardless of gestational age.

• Preterm delivery: gestation at birth < 37
completed weeks.

• Perinatal mortality rate: the number of
stillbirths and early neonatal deaths per
1000 births.

Results

During the period January 1990–December
2001, there were 62 168 births in the hos-
pital, of which 2936 were stillbirths
(47.2/1000 births), and 2498 ENNDs
(42.2/1000 live births); 2121 (84.9%) of
the ENND were preterm LBW, accounting
for 39.0% of the 5434 perinatal deaths.
Stillbirths accounted for 54% of perinatal
deaths (Table 1). There were 2121 deaths
among the 14 576 live, preterm LBW in-
fants, (145.5/1000 preterm LBW births),
compared to 377 in the 44 656 non-LBW
infants (8.4/1000).

In the last 6 years of the study period,
3985 (11.4%) of the 34 941 deliveries were
complicated, with pre-eclampsia/eclampsia
accounting for 39.4% of these, prolonged/

Table 1 Characteristics of delivery and
perinatal mortality in Al-Sabeen Hospital,
Sana’a, 1990–2001 (rate per 1000 births
unless otherwise stated)

Characteristic No. Rate

1990–2001 (N = 62 168)
Perinatal deaths 5 434 87.4
Preterm LBW deaths 2 121 84.9a

Stillbirths 2 936 47.2
Early neonatal deaths 2 498 42.2b

Live preterm LBW 14 576 24.6b

1996–2001 (n = 34 941)
Total delivery
complications 3 985 114.0
Caesarean section 4 380 125.4
Pre eclampsia/eclampsia 1 572 45.0
Prolonged/obstructed
labour 1 040 29.8
Breech delivery 1 026 29.4
Intrapartum bleeding 889 25.4
Ruptured uterus 195 5.6

LBW = low birth weight.
aPer 1000 early neonatal deaths.
bPer 1000 live births.
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obstructed labour 26.1%, abnormal intra-
partum bleeding 22.3%, and ruptured uter-
us 4.9% (Table 1).

There were 10 546 neonates who need-
ed special care (17.8% of total live births),
of which 4227 (40.1%) were preterm
LBW; 2147 died within the first 7 days
(20.4%), of which 1731 (80.6%) were
preterm LBW.

Between the first 4-year period and the
last, there was a 17.2% increase in still-
births, a 13.3% reduction in perinatal
deaths, and a 40.5% reduction in the total
early neonatal deaths (Table 2). Further-
more, in the SBCU there was a reduction of
74.4% in ENND between the first 4-year
period and the last. This may have been in
part affected by the significant reduction in
the proportion of preterm LBW babies ad-
mitted to the SBCU in the last 4 years of the
study period (Table 3).

During the last 5 years of the study peri-
od (1997–2001), 6440 neonates were ad-
mitted to the SBCU with known causes of
morbidity, of which 713 died (Table 4).
The main causes of death were: respiratory

distress, birth asphyxia and congenital
anomaly.

Discussion

In this study, information on perinatal con-
ditions in Yemen is reported for the first
time. The 17.2% increase in stilbirths over
the 12-year study and the perinatal mortali-
ty rate remaining unchanged over the last 2
4-year periods (Table 1) is a reflection of
the poor antenatal and delivery care servic-
es, the absence of perinatal public health
activities and the deteriorating socioeco-
nomic conditions in Yemen.

The demographic and health surveys of
1991/92 and 1997 showed only 25% of
pregnant women made at least 1 antenatal
care visit to a health facility, and the major-
ity attended only to confirm the pregnancy
[3,4]. In Al-Sabeen Hospital, outpatient an-
tenatal attendance makes up 21%–25% of
the total outpatient visits (unpublished re-
ports, Al-Sabeen Hospital, 1996–2000).
However, antenatal attendance of hospital

Table 2 Four-yearly trend of stillbirth, early neonatal death (ENND) and perinatal
mortality in Al-Sabeen Hospital, Sana’a, 1990–2001

Period Stillbirthsa ENNDb Perinatal deathsc

No. Rated No. Ratee No. Rated

1990–93 (n = 22 618) 1024 45.3 1136 52.6 2160 95.5

1994–97 (n = 16 124) 667 41.4 668 43.3 1335 82.8

OR (95% CI)                        0.91 (0.82–1.01)       0.82 (0.74–0.90)        0.85 (0.80–0.92)

1998–2001 (n = 23 426) 1245 53.1 694 31.3 1939 82.8

OR (95% CI)                        1.18 (1.09–1.29)       0.58 (0.53–0.64)        0.85 (0.80–0.91)

Total 2936 2498 5434

aχ² for linear trend = 16.
bχ² for linear trend = 123.
cχ² for linear trend = 23.
dRate per 1000 births.
eRate per 1000 live births.
OR = odds ratio; CI = confidence interval.
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births was not recorded to study its effect
on birth outcome.

The majority of deliveries in Yemen oc-
cur at home, and only 22% of births are
attended by a skilled health attendant [9].
Most of the deliveries in Al-Sabeen Hospital
are unbooked. Many women attend as
emergencies after failed delivery attempts
at home, and with labour complications, a

situation where both mother and fetus ar-
rive to the labour ward in a critical condi-
tion. Perinatal mortality was reported to be
3–4 times higher among the unbooked de-
liveries, with increased incidence of com-
plications during labour [10]. Also, 25% of
Yemeni mothers have been reported to be
underweight; this increased to 31% in the
catchment areas of Al-Sabeen Hospital [4].

Table 3 Four-yearly trend of the proportion of preterm low-birth-weight (LBW)
babies admitted to the special baby care unit, and contribution to the total
early neonatal deaths (ENND) in Al-Sabeen Hospital, Sana’a, 1990–2001

Period Preterm LBW Total ENNDb Preterm LBW
babiesa deathsc

No. %d No. %d No. %e

1990–93 (n = 2509) 1347 53.7 1018 40.6 884 86.8

1994–97 (n = 2119) 924 43.6 565 26.7 410 72.6

OR (95% CL)                    0.67 (0.59–0.75)       0.51 (0.47–0.60)        0.40 (0.31–0.52)

1998–2001 (n = 5918) 1956 34.8 564 10.4 437 77.5

OR (95% CL)                    0.43 (0.39–0.47)       0.15 (0.14–0.17)        0.52 (0.40–0.69)

Total 4227 2147 1731

aχ² for linear trend = 326.
bχ² for linear trend = 1109.
cχ² for linear trend = 28.
dAs % of total admissions.
eAs % of total ENND.

Table 4 Main causes of early neonatal morbidity and
death in the special baby care unit, Al Sabeen
Hospital, 1997–2001

Cause Total admitted Total deaths
(n = 6440) (n = 713)

No. % No. %

Preterm LBW 2293 35.6 508 71.2

Respiratory distress 3081 47.8 455 63.8

Birth asphyxia 1114 17.3 107 15.0

Congenital anomaly 107 2.1 38 5.3

Difficult instrumental
delivery 1325 20.5 16 2.2

LBW = low birth weight.
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All these factors may have contributed, in
this study, to preventing a significant re-
duction in the perinatal mortality rate. Lack
of antenatal care, maternal nutritional sta-
tus and complications during labour have
been reported to be independently associat-
ed with substantially increased risk of peri-
natal death [11].

In this study, 2.9% of the total deliveries
over the last 6 years of the study period
were breech presentation (Table 1), com-
pared to 3.3% recently reported in a hospi-
tal-based study from Saudi Arabia [12].
Breech delivery has been reported to ac-
count for 19% of stillbirths and 12% of
early neonatal deaths, in a hospital-based
study in India [11]. In the Matlab study, a
high risk community-based study in Bang-
ladesh [13], breech delivery accounted for
13% of perinatal deaths and delivery com-
plications 30%. The rate of delivery com-
plications (12%) in the Matlab study was
similar to that in our study (11.4%), al-
though ours was hospital-based. It is worth
noting that both Yemen and Bangladesh be-
long to group D mortality strata, with high
adult and child mortality [1].

Data on delivery complications in a
health facility add important information re-
garding maternal access to obstetric care
as well as its quality. It has recently been
suggested that the ratio of observed specif-
ic obstetric complications in a hospital to
the number expected in the target popula-
tion could offer a simple approach for as-
sessing the need for obstetric care, and is
an important indicator of the unmet need
for obstetric care [14].

The perinatal mortality rate for Yemen
has been estimated at 70/1000 births, with
a proviso that this was not the actual coun-
try data [15]. Our results indicate the perin-
atal mortality rate to be 87.4/1000 births,
based on data over a 12-year period. In Ye-
men, a low-income country with a high

poverty rate and deteriorating socioeco-
nomic conditions, the true rate may be
higher than this. Although complicated
home births that attend the hospital are at a
high risk of death, the risk would be even
higher if the delivery took place at home.
This is of particular importance in Yemen,
where more than 80% of births occur at
home, usually attended by a senior female
relative or a traditional birth attendant, and
44% of home births develop delivery com-
plications. Half of the women who had
home births were unable to attend a health
facility because of poverty (37.8%) or
transport problems (50.2%) [4]. A study in
Tanzania showed that perinatal mortality in
home births without a trained attendant
was 3 times higher than that for hospital
births [16]. Recent health data from Indo-
nesia showed that economic crisis had a
negative effect on childhood survival and
rising infant mortality rates, especially in
low-income households [17].

In contrast to the minimal reduction in
perinatal mortality rate, our study reported
a significant 40.5% reduction in early neo-
natal deaths in the last 4 years compared
with the first 4 years, which is in line with
the trend in the community where neonatal
death rate dropped from 67 per 1000 live
births to 34 per 1000 live birth over a 20-
year period [4]. Inter-hospital factors may
have contributed to this reduction. A stand-
ing practice has been established whereby
trained paediatricians attended the delivery
of at-risk pregnancies, and several paedia-
tricians have been trained locally and
abroad on intensive neonatal care in the
past 5 years.

During the last 4 years of the study peri-
od, mortality of neonates admitted to SBCU
dropped significantly to 10.4% of the total
admissions, compared with 40.6% in the
first 4 years. This could be a result of bet-
ter management of emergency neonatal
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conditions. Over the same period, howev-
er, there was a significant reduction in the
proportion of admissions who were pre-
term LBW (Table 3). This may have signif-
icantly contributed in reducing the neonatal
mortality rate.

In our study, preterm LBW deaths ac-
counted for 84.9% of the total neonatal
deaths, similar to reports from both indus-
trialized [18] and poor countries [19]. Pre-
term LBW was the most important factor
affecting early neonatal mortality in our
study: preterm LBW babies were 17 times
more likely to die than those with birth
weight ≥ 2500 g. Complications of prema-
turity have been estimated to account for
24% of neonatal deaths, and LBW was an
important factor in 40%–80% [20]. This is
of particular importance in Yemen, where
the LBW rate is estimated at 26% [2], and
our study showed that > 80% of the hospi-
tal’s early neonatal deaths were preterm
LBW and 39.0% of perinatal deaths were in
LBW babies. A recent community-based
study reported that preterm LBW was the
strongest independent predictor of both
perinatal and neonatal mortality, with
population-attributable risk of 65% and
68% respectively [21].

Prevention of preterm delivery may
prove to be an important and cost-effective
strategy for reducing perinatal mortality in
countries with limited resources such as
Yemen. Recent studies have suggested that
genital infection could be the cause of pre-
term delivery in a large proportion of cases
[22–24], which supports the need to inves-
tigate and test cost-effective, feasible inter-
ventions to prevent preterm delivery. In
addition, interventions that reduce intrau-
terine growth retardation need to be adopt-

ed, including health care, health education,
and nutritional supplementation. Pregnant
women in Yemen should be offered home
visits by trained health attendants since the
majority of births occur at home. Practices
such as immediate, exclusive breastfeed-
ing; keeping babies warm; skilled atten-
dance at birth in a hygienic environment;
and mothers receiving basic health care and
advice are simple measures that can pre-
vent thousands of unnecessary neonatal
deaths [25].

This study, being hospital-based, has
some limitations. A high proportion of diffi-
cult cases are usually admitted to hospital,
and results of hospital perinatal studies may
not reflect the true burden in the communi-
ty. In countries such as Yemen, where
more than 80% of births occur at home,
and information of birth registration is in-
adequate or lacking, hospital perinatal re-
ports provide important information that
can be used in improving perinatal health
services at the community level.

A second limitation is that our study
was a retrospective rather than a prospec-
tive observation of delivery and perinatal
events. The retrospective method has,
however, been reported to be appropriate
for estimating rates of causes and adverse
events in hospital-based studies with large
sample size [26].

In the absence of population-based,
perinatal data in Yemen, our study may help
in providing research and clinical service
priorities. It showed for the first time, and
over a 12-year period, the distribution and
causes of fetal and early neonatal deaths in
Yemen, data which may be useful in the
development of cost-effective strategies to
reduce perinatal mortality.
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ABSTRACT The National Congenital Anomalies Register  is a population-based register covering all births in
the United Arab Emirates. We evaluated the progress of the register and determined the prevalence of
congenital anomalies (CAs) and associated maternal and neonatal risk factors. Total prevalence of CAs for
1999–2001 was 7.89/1000, 10.95/1000 and 7.92/1000 for live births, stillbirths and total births respectively.
Rates were comparable to international rates for all districts except Dubai, Fujairah and Ras Al Khaimah.
According to the International classification of diseases, the cardiovascular system was the most affected
followed by CAs of chromosomal origin and the musculo-skeletal system. Birth defects were more common
with older maternal age, grand multiparity, male babies, low-birth-weight babies and premature babies.

Le Registre national des anomalies congénitales aux Émirats arabes unis
RÉSUMÉ Le Registre national des anomalies congénitales est un registre dans la population qui couvre
toutes les naissances survenant aux Émirats arabes unis. Nous avons évalué l’état d’avancement du
registre et déterminé la prévalence des anomalies congénitales et des facteurs de risque associés pour la
mère et le nouveau-né. La prévalence totale des anomalies congénitales pour la période 1999-2001 était de
7,89 pour 1000, de 10,95 pour 1000 et de 7,92 pour 1000 pour les naissances vivantes, les mortinaissances
et les naissances totales respectivement. Les taux étaient comparables aux taux internationaux pour tous
les districts sauf pour Dubai, Fujairah et Ras Al Khaimah. Suivant la Classification internationale des maladies,
le système cardio-vasculaire était le plus touché, suivi par les anomalies congénitales d’origine chromo-
somique et du système ostéo-articulaire et des muscles. Les malformations congénitales étaient plus
fréquentes lorsque la mère avait un âge plus avancé, en cas de grande multiparité, chez les garçons, les
bébés de faible poids de naissance et les prématurés.
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Introduction

The impact of major birth defects on the
fetus and newborn infant is great: this is
now one of the leading causes of perinatal
death, both in industrialized and developing
countries [1].

The infant mortality rate was 8.21 per
1000 live births in the United Arab Emirates
in the year 2000 [2]; of 451 infant deaths,
339 (75.3%) were due to congenital anom-
alies (CAs). This rate is one of the highest
in the world and can be explained by the
unique demographic and medical health
care situation in the United Arab Emirates
[1,3].

According to the World Health Organi-
zation, the term congenital anomaly in-
cludes any morphological, functional and
biochemical-molecular defects that may
develop in the embryo and fetus from con-
ception until birth, present at birth, whether
detected at that time or not, and this term is
synonymous with the term birth defect
used in the United States of America [4,5].

Congenital anomalies represent a special
category of disorders characterized by ear-
ly onset and limited chance of complete re-
covery. Prevention, which is the optimal
solution, is based on an understanding of
the causes and possible risk factors of
CAs. Appropriate datasets, including base-
line prevalence of different types of CA, are
therefore essential prerequisites for preven-
tion programmes [6,7]. Hence, the Minis-
try of Health, through the Department of
Maternal and Child Health, set up the Na-
tional Congenital Anomalies Register in the
United Arab Emirates.

In the preparatory phase of the register,
2 studies were performed to obtain baseline
birth prevalence of CAs. The first was a
pilot study done over 3 months in 1998, the
purpose of which was to try out and final-
ize the notification form in 3 districts (Abu-

Dhabi, Al-Ain and Western Region) [8].
The second was a hospital-based study in
Al-Mafraq Hospital, a major hospital in
Abu-Dhabi, evaluating the data collected in
1992–1994 to check the quality and to cal-
culate the total baseline prevalence of CA
and prevalence of different types and com-
pare the rates with international figures [9].

The National Congenital Anomalies
Register is a population-based register cov-
ering all births in the United Arab Emirates
and was launched in all medical districts in
January 1999. The expected benefits of the
register are to determine the baseline birth
prevalence of each type of CA, to increase
awareness within the medical community
about these conditions, and to improve the
quality of diagnosis and recording. The aim
is to establish a priority list of preventive
measures and help to organize better care
for patients with special needs, e.g. those
with Down syndrome. In addition, the reg-
ister has a surveillance function because
the identification of significant changes in
the baseline rate for specific CAs may be an
indication of peculiar personal or demo-
graphic characteristics, e.g. a high propor-
tion of women of advanced age or a high
rate of consanguinity.

The aim of this study was to evaluate
the progress of the register and to deter-
mine the prevalence of different types of
CAs and the associated maternal and neo-
natal risk factors.

Methods

The National Congenital Anomalies Regis-
ter is a system of ongoing, permanent reg-
istration for the collection, storage and
analysis of personal, demographic and
medical data on affected neonates and in-
fants. For the purposes of the register, CAs
are defined as structural defects of fetal
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development that require medical treat-
ment. Minor anomalies such as hydrocele,
coronal hypospadia and preauricular tag are
therefore excluded [10].

Coding of CAs is defined as in chapter
XIV of the 9th version of the International
classification of diseases, codes 740.0–
759.9, with slight modification in multiple
CAs. The anomalies were classified as iso-
lated or multiple because the unit of evalua-
tion was the person affected, i.e. index
cases [10,11].

The purpose of the register is to record
all liveborn infants (from birth to 1 year)
and stillborn fetuses having CAs. Abortion
is not legal in the United Arab Emirates,
therefore selective termination of mal-
formed fetuses is not permitted. The main
reporting sites of CAs are obstetric units
(98% of deliveries take place in maternity
hospitals), paediatric clinics and depart-
ments, and maternal and child health cen-
tres.

A special notification form is used to
collect required data. Reported data, mainly
the diagnosis of CA, is critically evaluated
and coded at the Department of Maternal
and Child Health in the Ministry of Health.

The data were used to determine the
prevalence of CAs at the national level for
live births and stillbirths during the period

1999–2001. Rates were also calculated for
each medical district. The results were
compared with other studies done in the
United Arab Emirates and in some countries
of the Eastern Mediterranean Region. To
determine the associated risk factors and
their relationship to CAs, we studied the
rate and degree of consanguinity, some
maternal factors (age and parity) and some
infant factors (sex, birth weight and gesta-
tional age). Statistical analysis was done
using SPSS, version 8.

Results

A total of 164 244 births have been record-
ed since the implementation of the register
(January 1999–December 2001).

Table 1 shows the prevalence of CA ac-
cording to pregnancy outcome for both
United Arab Emirates nationals and non-
nationals. The overall prevalence for CA
during the study period was 7.9 per 1000
total births, 8.0 per 1000 live births and
11.0 per 1000 stillbirths. The yearly preva-
lence of birth defects for live births and to-
tal births was almost the same over the 3
years of the study. The yearly prevalence
for stillbirths, however, increased from
5.4/1000 in 1999 to 14.4 in 2001.

Table 1 Prevalence of reported congenital anomaly (CA) according to pregnancy outcome,
1999–2001

Year Pregnancy outcome
Live births Stillbirths Total births

No. No. CA No./ No. No. CA No./ No. No. CA No./
1000 1000 1000

1999 51 580 415 8.1 370 2 5.4 51 950 417 8.0

2000 53 807 384 7.1 424 5 11.8 54 231 389 7.2

2001 57 578 487 8.5 485 7 14.4 58 063 494 8.5

Total 162 965 1286 8.0 1279 14 11.0 164 244 1300 7.9
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Table 2 gives the prevalence of CA for
each district of the United Arab Emirates,
for both nationals and non-     nationals,
during the study period. There was an ap-
preciable difference in the rate for reported
cases of CA between the 9 medical dis-
tricts. The highest prevalence was reported
in Sharjah (16.9/1000 total births) followed
by Umm Al Quwain (14.5/1000 total births)
while the lowest was in Dubai (0.6/1000
total births) followed by Fujairah (3.6/1000
total births).

Table 3 shows the prevalence for differ-
ent categories of CA for United Arab Emir-
ates nationals according to pregnancy
outcome during the period 1999–2001. The
overall rate was 6.5/1000 total births (6.4/
1000 live births and 18.5/1000 stillbirths).
Of the 441 reported cases of CA, 296 were
isolated (67.1%) and 145 multiple (32.9%).
The cardiovascular system was the most
affected (1.2/1000 total births), followed
by CAs of chromosomal origin and of the
musculoskeletal system (0.8/1000 total

births for each). The prevalence of neural
tube defect was 0.5/1000 total births. The
CA incidence in any subgroup did not differ
for live births or total births (Table 3).

The most commonly reported CA for
stillbirths was neural tube defect (5.6/1000
stillbirths). It was noted that 16 out of 34
reports of neural tube defect were from
Abu-Dhabi medical district, prevalence 0.9/
1000 total births.

The consanguinity rate for United Arab
Emirates nationals with CAs was 52.7%.

Table 4 shows some maternal and infant
risk factors for nationals and their relation-
ship to CAs. The prevalence of CA was
5.0/1000 total births for mothers who had
given birth to 2 or fewer children and in-
creased to 7.3/1000 total births for those
had given gave birth to 5 or more children
(P = 0.007). The incidence for CA in-
creased from 4.5/1000 total births for
mothers 16–19 years to 7.4/1000 total
births for mothers 40 years or older. The
association between maternal age and CA
prevalence, however, is not statistically sig-
nificant (P = 1.000).

There seems to be a positive correlation
between chromosomal CAs and both parity
and maternal age. In babies born to moth-
ers 40 years or older, 25.5/1000 total births
had chromosomal CAs while only 5.2/1000
total births had non-chromosomal CAs.
Similarly, in babies born to mothers with
higher parity (parity ≥ 5) 49.1/1000 total
births had chromosomal CAs compared to
33.4/1000 total births who had non-
chromosomal CAs.

Prevalence of CA was 6.9/1000 total
births for males and 5.2/1000 total births
for females. The rate for neonates with
birth weight ≥ 2500 g was 4.5/1000 total
births while the rate for those with birth
weight < 2500 g (low birth weight) was
19.2/1000 total births. The data on birth
weight variables include only the year

Table 2 Prevalence of reported congenital
anomaly (CA) for each medical district, 1999–
2001

Medical district Total CAs, No./
births No. 1000

Abu Dhabi 40 489 431 10.6

Al Ain 26 425 270 10.2

Western Region 3 655 51 14.0

Dubai 48 599 31 0.6

Sharjah 21 166 358 16.9

Ajman 5 816 63 10.8

Umm Al Quwain 2 146 31 14.5

Ras Al Khaimah 9 315 41 4.4

Fujairah 6 633 24 3.6

Total 164 244 1300 7.9
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1999. Prevalence of CA for full term babies
was 4.7/1000 total births while for prema-
ture babies it was 28.9/1000 total births.

Discussion

Congenital anomaly occurs in 1 out of ev-
ery 28 births, affecting millions of families.
These defects are the leading cause of in-
fant death; they also have a profound effect
on the daily lives of people of all ages [12].

Our data indicate that the prevalence of
CAs for both nationals and non-nationals

during the period 1999 to 2001 was 8/1000
live births and 7.9/1000 total births (Table
1). The figures for United Arab Emirates
nationals during the same period were 6.4/
1000 live births, and 6.5/1000 total births
(Table 3). These figures are comparable to,
or somewhat lower than, results of studies
from the Libyan Arab Jamahiriya with 7.0/
1000 live births and 9.3/1000 total births
[13], Bahrain with 7.2/1000 total births in
1978 and 18.5/1000 total births in 1985
[14] and Saudi Arabia with 8.5/1000 live
births [15].

Table 3 Prevalence of different categories of congenital anomaly (CA) according to pregnancy
outcome for United Arab Emirates nationals, 1999–2001

Type of CA ICD code Pregnancy outcome
Live births Stillbirths Total births

CAs, No./ CAs, No./ CAs, No./
No. 1000 No. 1000 No. 1000

Isolated CAs 290 4.3 6 11.1 296 4.3
Neural-tube defects 740.0–742.0 31 0.5 3 5.6 34 0.5
Other CAs of nervous system 742.1–742.9 16 0.2 1 1.9 17 0.2
CAs of eye 743.0–743.9 3 0.0 0 0.0 3 0.0
CAs of ear, face and neck 744.0–744.9 5 0.1 0 0.0 5 0.1
CAs of cardiovascular system 745.0–747.9 84 1.2 1 1.9 85 1.2
CAs of respiratory system 748.0–748.9 2 0.0 0 0.0 2 0.0
Orofacial cleft 749.0–749.3 19 0.3 1 0.0 20 0.3
CAs of digestive system 750.0–751.9 14 0.2 0 0.0 14 0.2
CAs of genital organs 752.0–752.9 40 0.6 0 0.0 40 0.6
CAs of urinary system 753.0–753.9 20 0.3 0 0.0 20 0.3
Certain CAs of
musculoskeletal system 754.0–754.8 21 0.3 0 0.0 21 0.3
Other CAs of limbs 755.0–755.9 19 0.3 0 0.0 19 0.3
Other CAs of
musculoskeletal system 756.0–756.9 14 0.2 0 0.0 14 0.2
CAs of integument 757.0–757.9 2 0.0 0 0.0 2 0.0

Multiple CAs 141 2.1 4 7.4 145 2.1
Gene CAs 756.4, 759.4, 759.5 29 0.4 0 0.0 29 0.4
Chromosomal CAs 758.0–758.9 55 0.8 0 0.0 55 0.8
Other multiple CAs 759.2, 759.3, 759.8 3 0.0 1 0.0 4 0.1
Unspecified multiple CAs 759.7 54 0.8 3 5.6 57 0.8

Total – 431 6.4 10 18.5 441 6.5

ICD = International classification of diseases.
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Our figures are also in accordance with
reported figures in many industrialized and
developing countries [16]. The figures in
the stillbirth group (11.0/1000 nationals
plus non-nationals, 18.5/1000 nationals)

are much lower than global figures, the lat-
ter reaching 100–200/1000 stillbirths [6].

Our results might, however, be an un-
derestimate which could be attributed to in-
complete cooperation between the national

Table 4 Classification of congenital anomaly (CA) cases of total births (live births +
stillbirths) for United Arab Emirates nationals according to some maternal and
some infant variables during the period 1999–2001

Variable Total births CAs, No. No./1000 %a χχχχχ2 (P-value)

Parity
1–2 22 948 115 5.0 26.1 9.993 (0.007)
3–4 18 256 103 5.6 23.4
≥ 5 21 460 156 7.3 35.4
Not stated 5 485 67 12.2 15.2
Total 68 149 441 6.5 100.0

Maternal age (years)
16–19 4 676 21 4.5 4.8 0.406 (1.000)
20–24 13 036 92 7.1 20.9
25–29 18 028 90 5.0 20.4
30–39 22 812 124 5.4 28.1
40+ 4 608 34 7.4 7.7
Not stated 4 989 80 16.0 18.1
Total 68 149 441 6.5 100.0

Sex of infant b

Female 32 904 172 5.2 39.0 7.570c (0.006)
Male 35 245 242 6.9 54.9
Undefined – 1 – 0.2
Not stated – 26 – 5.9
Total 68 149 441 6.5 100.0

Birth weightd

Low birth weight 1 771 34 19.2 27.6 62.020 (< 0.001)
Birth weight > 2500 g 19 807 89 4.5 72.4
Total 21 578 123 5.7 100.0

Gestational age
Premature 3 596 104 28.9 23.6 323.300 (< 0.001)
Full term 60 318 282 4.7 63.9
Not stated 4 235 55 13 12.5
Total 68 149 441 6.5 100.0

aAs % of all congenital anomalies.
bUndefined means an infant of indeterminate sex; not stated is due to error in the registration
of the congenital anomalies forms. Only male and female births are registered in the annual
statistical report issued by the Ministry of Health.
cChi-squared was computed after excluding not stated and undefined.
dYear 1999 only.
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register and some emirates, lack of post
mortem examinations for stillbirths and
neonatal deaths and underestimation of
cases with malformation, especially certain
internal malformations.

There were clear differences in the
prevalence of reported CAs among the 9
medical districts (Table 2). It was compa-
rable to international figures for all medical
districts except for Dubai, Fujairah and Ras
Al Khaimah. This can be explained by the
underreporting of cases in these districts.
About 30% of total births took place in
Dubai, and by excluding Dubai, the preva-
lence of reported CAs would be 9.8 per
1000 total births and 9.7 per 1000 live
births for United Arab Emirates nationals.
The underreporting of malformed cases by
some districts can be explained by certain
administrative and communication barriers
with those districts.

Investigations of CAs in early pregnan-
cy are limited to ultrasound and maternal
serum α-fetoprotein if required. Ultra-
sound examination is the only investigation
done routinely for pregnant women, and
maternal serum α-fetoprotein is done only
if there is a family history of neural tube
defect. Maternal serum multiple-marker
screening (including fetoprotein) and more
detailed ultrasound examination for all
pregnant women would increase the num-
ber of reported CAs for both live births and
stillbirths.

The prevalence of CA for citizens in
Abu Dhabi medical district (10.0/1000 total
births) and Al-Ain medical district (11.7/
1000 total births) are comparable to the fig-
ures reported in earlier studies done in Abu
Dhabi medical district with an incidence of
12.9/1000 total births [17] and Al-Ain med-
ical district with an incidence 10.5/1000 to-
tal births [18].

Of the 441 reported cases with CA in
United Arab Emirates nationals, 296

(67.1%) were isolated and 145 (32.9%)
were multiple CAs (Table 3). The propor-
tion of multiple anomalies was higher than
the international figure, which is 15% of
total anomalies [10]. Further research
needs to be done in this field because of the
high rate of consanguinity [19].

Using  the International classification
of diseases classification, the cardiovascu-
lar system was the most affected (1.2/1000
total births), followed by CAs of chromo-
somal origin and the musculoskeletal sys-
tem (0.8/1000 total births for each). The
prevalence of neural tube defects was 0.5/
1000 total births (Table 3). Our results
were in line with observations in Saudi Ara-
bia where the cardiovascular system was
the most commonly affected system fol-
lowed by the musculoskeletal system, gas-
trointestinal system, chromosomal causes
and neural tube defects [15].

Although cardiovascular CAs were the
largest proportion among isolated CAs, the
distribution of isolated CAs did not indicate
any particular cluster. We found that 12.9%
of CAs were categorized as unspecified
multiple CAs, indicating limitations of ac-
curate genetic diagnosis in some cases.

Ten out of 441 CA cases were still-
births, only 3 of them diagnosed as neural
tube defects (Table 3). This was owing to
the low inclusion of stillborn infants in the
national register, failure to conduct post
mortem examinations and the increase in
awareness about using folic acid during
pregnancy. The prevalence of neural tube
defects in Abu Dhabi medical district for
United Arab Emirates citizens was 0.9/1000
total births. This figure is comparable to, or
lower than, other studies done in Abu Dhabi
medical district with an incidence ranging
from 0.99/1000 total births [17] to 1.13/
1000 total births (G.R. Samson, unpub-
lished data, 2001) and 1.77/1000 total
births (M.R. Sedaghatian, unpublished
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data, 2001). The high number of neural
tube defects reported from Abu-Dhabi
medical district can be explained by good
reporting quality for all CAs, including neu-
ral tube defects, owing to better investiga-
tive facilities.

Concerning the associated risk factors
and their relationship to the CAs, our study
showed that the consanguinity rate for citi-
zens with CAs was 52.7%, which is not
different from the consanguinity rate
(51%) in the population as a whole [19].

The incidence for births with CAs was
increased for mothers who had had 5 or
more children (1.5 times the rate for moth-
ers with 2 or fewer children) and mothers
of 40 years or older (1.5 times the rate for
mothers under 20 years) (Table 4). Older
maternal age and grand multiparity have
been implicated elsewhere with higher oc-
currences of birth defects [20].

We found the proportion of infants who
had chromosomal compared to non-
chromosomal CA was higher among those
born to mothers of 40 years or older and of
high parity (5 or more). This is comparable
to the findings of a study done in Saudi Ara-
bia where the proportion of infants born
with chromosomal CA was 6 times higher
than those with non-chromosomal CA for
mother ≥ 40 years and 2 times higher for
those born to mothers of higher parity (par-
ity ≥ 5)[15].

Birth defects were more common
among males (6.9/1000 births) than fe-
males (5.2/1000 births). Low-birth-weight
babies (< 2500 g) were about 4 times more
likely to have CAs than babies of normal
birth weight and premature babies were
about 6 times more likely to have CAs than
full term babies (Table 4). Similar results
have been reported regarding sex, birth
weight for live births and gestational age in
Saudi Arabia [15]. Additionally, our results
are in accordance with the international
recommendation to study the complex eti-

ology of low birth weight, which is an im-
portant risk factor for CA [21].

Conclusions and
recommendations

Our observed incidence rate of births with
CAs was comparable to or less than the
global figure. This is due to under-
ascertainment of malformed cases result-
ing from incomplete cooperation between
the National Congenital Anomalies Register
and some emirates and lack of post mortem
examination of stillbirths and neonatal
deaths. Ascertainment could be increased
using multiple-source case finding e.g.
birth certificates, hospital activity analysis
register, perinatal death certificates, and
records from a national neonatal screening
programme, genetic clinics, and cytogenet-
ic and biochemical genetic diagnostic labo-
ratories.

In addition, for completeness and accu-
racy, we must compare the number of birth
defects recorded in the birth register or
hospital register with the number collected
through the National Congenital Anomalies
Register.

Further efforts are recommended to en-
hance awareness in health professionals,
especially in medical districts where under-
reporting is an obvious concern.

Primary preventive programmes should
be initiated to reduce congenital malforma-
tions, particularly those related to low birth
weight and prematurity.

Primary preventive measures for birth
defects have to be taken into consideration
first because they because they are cheaper
and more effective than treatment. They
act on risk factors, which are numerous
and complex. Preventive measures include
treatment of maternal illness e.g. diabetes;
rubella vaccination before pregnancy;
avoiding medication except when absolute-
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ly necessary (under medical supervision);
avoiding smoking, both active and passive;
good nutrition of pregnant women; peri-
conceptional folic acid supplementation
(0.4 mg/day for the whole population, 4.0
mg/day for high risk families); and also ex-
treme maternal age to be avoided through
family planning.

There is a necessity to develop health
education strategies e.g. premarital coun-
selling, and to enhance screening and diag-
nostic procedures during the perinatal
period.

It is important to evaluate the National
Congenital Anomalies Register and to link
to international CA register programmes

like the International Clearinghouse for
Birth Defects Monitoring System (ICB-
DMS) and the European Registration of
Congenital Anomalies and Twins (EURO-
CAT).

Finally we wish to say that the perfor-
mance of the National Congenital Anoma-
lies Register in the United Arab Emirates is
steadily improving, and we hope to reach
international standard in the near future
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ABSTRACT We investigated major congenital abnormalities in babies born in Al Jahra Hospital, Kuwait from
January 2000 to December 2001. Of 7739 live and still births born over this period, 97 babies had major
congenital malformations (12.5/1000 births): 49 (50.6%) babies had multiple system malformations, while 48
(49.4%) had single system anomalies. Of the 49 babies with multiple malformations, 21 (42.8%) had recog-
nized syndromes, most of which were autosomal recessive and 17 had chromosomal aberrations. Isolated
systems anomalies included central nervous system (12 cases), cardiovascular system (9 cases), skeletal
system (7 cases) and gastrointestinal system (6 cases). Of the parents, 68% were consanguineous.
Genetic factors were implicated in 79% of cases. Genetic services need to be provided as an effective
means for the prevention of these disorders.

Profil des principales malformations congénitales chez les nouveau-nés dans la Région
d’Al Jahra (Koweït)
RÉSUMÉ Nous avons étudié les principales anomalies congénitales chez les bébés nés à l’hôpital d’Al Jahra
au Koweït de janvier 2000 à décembre 2001. Sur les 7739 naissances vivantes et mortinaissances surve-
nues durant cette période, 97 bébés présentaient des malformations congénitales majeures (12,5 pour
1000 naissances) : 49 (50,6 %) des bébés avaient des malformations multiples, tandis que 48 (49,4 %)
avaient des anomalies touchant un seul système. Sur les 49 bébés ayant des malformations multiples,
21 (42,8 %) avaient des syndromes reconnus, dont la plupart étaient récessifs autosomiques, et 17 avaient
des aberrations chromosomiques. Lorsqu’elles étaient isolées,les anomalies concernaient le système
nerveux central (12 cas), l’appareil cardio-vasculaire (9 cas), le système ostéo-articulaire (7 cas) et
l’appareil gastro-intestinal (6 cas). Soixante-huit pour cent (68 %) des parents étaient consanguins. Des
facteurs génétiques étaient impliqués dans 79 % des cas. Des services génétiques doivent être fournis en
tant que moyen efficace de prévention de ces troubles.
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Introduction

Birth defects are a major clinical problem:
3% of all children born in any hospital,
country or year will have a significant con-
genital abnormality and they represent 30%
of all admissions in hospitals [1–4]. The eti-
ology of birth defects often remains un-
known. Parental interview and family
history are often used to validate the cause
of congenital abnormalities. Babies with
birth defects have a high risk of death in the
perinatal period and infancy [5]. The later
survival or reproduction of the affected in-
dividuals are less well known [6,7]. Birth
defects can recur in families and the risks
of recurrence have been investigated in
clinical-based studies [8].

The aim of the national health goals in
Kuwait (and many other countries) is to re-
duce the morbidity attributable to birth de-
fects and developmental disabilities.
Population-based surveillance has made
notable contributions towards preventing
such disabilities, monitoring changes in
their incidence and identifying the repro-
ductive hazards in the environment [9–11].

There is a higher incidence of major
congenital malformations among Arabs of
the Gulf region [12,13]. In the Al-Jahra re-
gion of Kuwait, 80% of the population is of
Bedouin origin and they have a high rate of
consanguinity. We aimed to investigate ma-
jor congenital abnormalities in this region
of Kuwait and determine the different pat-
terns of congenital malformations, their in-
cidence and the implicated genetic factors
so as to establish appropriate strategies for
prevention of these disorders in Kuwait.

Methods

We examined data from the newborn regis-
ter at Al-Jahra Hospital of all 7739 live
births and stillbirths from January 2000 to

December 2001. Al-Jahra hospital serves
more than 300 000 individuals in this re-
gion. The neonates with major congenital
malformations were clinically evaluated, di-
agnosed and statistically registered. These
data were reconfirmed by the data available
in the genetics outpatient clinic and genet-
ics centre. Major congenital malformations
were defined as abnormalities that impede
the normal body functions and reduce life
expectancy. A thorough perinatal history, 3
generations family pedigree and clinical ex-
amination were carried out to assess the
major congenital abnormalities. Several in-
vestigations were carried out such as chro-
mosomal analysis, FISH and other
appropriate analyses, e.g. ultrasound, neu-
roimaging and histopathology. We catego-
rized each baby with major malforma-
tion(s) as having either isolated abnormali-
ties affecting a single body system or multi-
ple congenital abnormalities affecting
several body systems. The latter category
was further subdivided into the following
groups.
• Syndromes that are classified as mono-

genic
• Chromosomal aberrations
• Sequences that are the associated ab-

normalities which can be interpreted as
a sequence of primary malformation

• Associations that are disorders charac-
terized by non-random occurrence of
several anomalies but do not represent a
specific syndrome, e.g. VACTERL

• Unrecognizable patterns of multiple
birth defects including multiple anoma-
lies that do not fit into any of the above
categories.

Results

In all, 97 neonates were found to have ma-
jor congenital malformations during the
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study period, giving an incidence of major
malformations of 12.5/1000 births. Eleven
per cent of the 82 stillbirths had major
anomalies. Of all babies (live and stillborn),
49 (50.5 %) had multiple congenital anom-
alies and 48 (49.5%) had one system con-
genital malformation (Table 1).

The distribution of cases with multiple
system involvement according to type of
condition is shown in Table 2. Major mal-
formation syndromes were found in 21
cases.

Chromosomal aberrations were found
in 17 cases, sequences in 3 cases, associa-
tions in 1 case and 7 cases of unidentified/
unclassified multiple system anomalies.

Forty-eight cases of single system
malformations were found (Table 3). Of
these, 12 had central nervous systems
anomalies, 9 had cardiovascular defects, 7
had skeletal malformations, 6 had gas-

Table 1 Major congenital abnormalities in
7739 births in Al-Jahra region of Kuwait
(2000–2002)

Type No. Incidence/
1000 births

Multiple major malformations
Monogenic syndromes 21 2.7
Chromosomal aberrations 17 2.2
Sequences 3 0.4
Associations 1 0.1
Unclassified 7 0.9
Subtotal 49 6.3

Single system malformation
Cardiovascular 9 1.2
Skeletal 7 0.9
Central nervous system 12 1.6
Gastrointestinal tract 6 0.8
Urogenital anomaly 5 0.6
Skin 3 0.4
Eye 3 0.4
Others 3 0.4
Subtotal 48 6.2

Total 97 12.5

Table 2 Distribution of the 49 cases of major
malformations involving multiple systems

Type No. of Family
cases history

1. Major malformation
syndromes

Monogenic autosomal
dominant (5)

Treacher–Collins 1 –
Ehlers–Danlos 1 +
Woolly hair 1 +
Crouzon 1 –
Apert 1 +

Monogenic autosomal
recessive (12) –

Zellweger 1 +
Joubert 1 +
Spinal muscular atrophy 2 +
Familial cholestasis 1 –
Congenital adrenal
hyperplasia 1 –
McKusick–Kaufman 1 +
Al-Awadi 1 +
Bardet–Biedl 1 +
Facial clefting 2 –
Larsen 1 –

Environmental (1)
Congenital rubella 1

Sporadic (3)
Noonan 2
Sotos 1

2. Chromosomal aberrations (17)
Trisomy 21 12
Trisomy 18 3
Trisomy 13 1
Wolf–Hirschhorn
syndrome 1

3. Sequences
Pierre Robin 2
Holoprosencephaly 1

4. Associations
VACTERL 1

5. Unclassified MSA 7

MSA = multiple system anomalies.
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trointestinal anomalies, 5 had urogenital de-
fects, 3 cases each for skin and eye malfor-
mations and 3 cases had single anomalies
involving other systems of the body.

Genetic factors were implicated in 77
cases (79%) (Table 4). Monogenic factors
were found in 37 cases (autosomal reces-
sive gene in 32 cases and autosomal domi-
nant in 5 cases). Chromosomal aberrations
were found in 17 cases. Multifactorial etiol-
ogies were also found in 23 cases.

Role of consanguinity
There were 47 babies with consanguineous
parents. The computed consanguinity rate
was 59% which is slightly higher than the
general population rate (52.9%) [19]. Of
the 47 babies, 25 (53%) had first-cousin
consanguineous parents compared with
33% in the general population. The consan-
guinity rate among neonates with multiple
major malformation syndromes was 86%
(18/21 babies) (Table 5). The other cases
with multiple system malformations had a
consanguinity rate of 57% (16/28 babies).
The consanguinity rate among abnormali-
ties of isolated systems was 46% (22/48).
The rates of the aforementioned categories,
multiple systems (syndromes and non-
syndromes) and isolated abnormalities in-
volving single systems showed a highly
significant difference (χ2 = 29.5, degrees
of freedom = 2, P < 0.0001.). The relative
risk for consanguineous parents was 1.5
(95% CI: 1.27–2.24) indicating that these
parents were more likely to have infants
with multiple congenital anomalies than
controls, i.e parents who had babies with
single system malformations.

Discussion

In the present study the incidence of major
congenital malformations was 12.5/1000
births which is comparable to the results of

Table 3 Distribtion of the 24 cases with major
malformations involving single systems
according to system affected

System No. of cases

Skeletal malformations (7)
Thanatophoric dysplasia 2
Achondroplasia 1
Metaphyseal dysplasia 1
Spondyloepiphyseal dysplasia 1
Dysostosis 2

Cardiovascular system anomalies (9)

Cental nervous system
malformations (12)

Anencephaly 3
Meningomyelocele 2
Primary microcephaly 2
Isolated hydrocephalus 1
Meckel–Gruber syndrome 3
Holoprosencephaly 1

Gastrointestinal tract system
malformations (6)

Tracheoesophageal fistula 1
Facial clefting 2
Diaphragmatic hernia 2
Imperforate anus 1

Urogenital system (5)
Polycystic kidney (infantile) 2
Urethrovaginal fistula 1
Ambigeous genitalia 2

Genodermatosis (3)
Icthyosis 2
Epidermolysis bullosa 1

Eye malformations (3)
Congenital buphthalmos 1
Congenital microphthalmia 1
Congenital cataract 1

Others (3)
Congenital stenosis of external
auditory meatus 1
Teratoma of oral cavity 1
Cystic hygroma of neck 1

Al-Jawad et al. [12] but slightly higher than
those of Al-Ghazali et al. [13]. Both studies
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ported by other researchers [14–17]. The
lower figure in the our study could be due
to cases being missed after delivery (owing
to reluctancy to register and notify the au-
thorities) as well as parental refusal for
postmortem.

The rate of monogenic autosomal re-
cessive congenital anomalies in this study
was 12/21 cases (38%), which is higher
than the incidence reported by Van Rege-
mater et al. [18]. Autosomal recessive dis-
orders gave a higher incidence 33% (32/
97) than dominant disorders 5% (5/97).
The high incidence of autosomal recessive
disorders could be due to the high rates of
consanguineous marriage among Bedouins;
80% of the population in Al-Ahra region is
of Bedouin ancestry. Al-Awadi et al. report-
ed 56% and 68% consanguinity rates
among controls and index cases respec-
tively and compared these with other re-
ports by Badr et al. and Hafez et al.
[19–21]. The average coefficient was
found to be high also (0.0219) that is al-
most double that of the Egyptian population
0.01 [21]. In Kuwait, the consanguinity
proportion of first cousin marriage was
60% [19]. A similar study in UAE reported
51% and 88% consanguinity (first cousin)
among controls and and those with of con-
genital syndromes respectively [22,23].
Sogaard suggested that the risk of a child

Table 4 Genetic contributions to congenital
abnormalities

Type No. of cases

Single gene defect (77)

Autosomal recessive disorders (32)
Thanatophoric dysplasia 2
Facial clefting 2
Zellweger syndrome 1
Joubert syndrome 1
Congenital buphthalmos 1
Congenital microphthalmia 1
Congenital cataract 1
Tracheoesophageal fistula 1
Diaphragmatic hernia 2
Familial cholestasis 1
Spinal muscular atrophy 2
Ectrodactyly (dysostosis) 1
Congenital adrenal hyperplasia 1
Meckel–Gruber syndrome 3
McKusick–Kaufman syndrome 1
Al-Awadi syndrome (LPAH) 1
Bardet–Biedl syndrome 1
Larsen syndrome 1
Primary microcephaly 2
Polycystic kidney (infantile) 2
Icthyosis 2
Epidermolysis bullosa 1

Autosomal dominant (5)
Treatcher–Collins 1
Ehlers–Danlos 1
Woolly hair syndrome 1
Crouzon syndrome 1
Apert syndrome 1

Chromosomal abnormality (17)

Multifactorial etiology (23)
Cardiovascular system anomalies 9
Neural tube defects 7
Gastrointestinal tract 1
Urogenital disorders 1
Holoprosencephaly 1
Others 3

Table 5 Consanguinity rates among the
different categories of major malformations
syndrome

Major anomalies Rate (%)

Multiple major malformation
syndromes 86a

Other multiple malformations 57

Isolated systems abnormalities 46

aχ2 = 29.5, degrees of freedom = 2, P < 0.0001.

were carried out in the United Arab Emir-
ates. Our results are lower than those re-
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having a recessively inherited disorder is
higher if the parents are blood related and
the more closely related the parents are, the
higher the risk [24].

Most of the major malformations in our
study could be prevented by using methods
of pregnancy screening for neural tube de-
fects, screening of older mother for Down
syndrome, assessing family history and
prenatal diagnosis. In Kuwait there are no
well-accepted preventive measures despite
the high risk of recurrence of single gene
conditions, which indicates the strong need
for comprehensive preventive measures
for congenital abnormalities in this country.
There have been some efforts to address
this issue, such as maternal care during
pregnancy and educational programmes on
congenital malformations and the conse-
quences of consanguineous marriages [25]
(genetic counseling is done in the genetics

center and the related genetics outpatient
clinics). Talaat et al. reported the congenital
malformations register showed a dramatic
decline in the prevalence of anencephaly
(1.33/1000) among those with Bedouin an-
cestors as a result of a mass educational
dietetic programme for Bedouin women in
Al-Jahra Region [25]. In the present study
we found a further decline in anencephaly
prevalence (0.3/1000).

Conclusion

The present study showed a high incidence
of congenital malformations among our
population and also a high rate of consan-
guinity which can lead to the recurrence
risk of these conditions. This study inid-
cates the need to establish preventive pro-
grammes for such disorders in this
community.
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ABSTRACT This study recorded the rate of congenital malformations in 10 000 births at a referral hospital in
Gorgan, Islamic Republic of Iran in 1998–99. The overall incidence of congenital malformations was 1.01%
(1.19% in males and 0.76% in females). Anomalies of the musculoskeletal system had the highest incidence
(0.38%), followed by central nervous system (0.28%) and genitourinary system (0.25%). The incidence of
congenital malformations in different ethnic groups was 0.85%, 1.45% and 1.70% in native Fars, Turkman
and Sistani groups respectively. Sex and ethnic background are factors in the rate of congenital malforma-
tions in this area.

Les malformations congénitales dans un hôpital de recours à Gorgan (République islamique
d’Iran)
RÉSUMÉ Cette étude portait sur le taux de malformations congénitales pour 10 000 naissances recensé
dans un hôpital de recours à Gorgan (République islamique d’Iran) en 1998-1999. L’incidence globale des
malformations congénitales était de 1,01 % (1,19 % chez les garçons et 0,76 % chez les filles). L’incidence
la plus élevée était celle des anomalies du système ostéo-articulaire et des muscles (0,38 %), suivies par les
anomalies du système nerveux central (0,28 %) et de l’appareil génito-urinaire (0,25 %). L’incidence des
malformations congénitales dans différents groupes ethniques s’élevait à 0,85 %, 1,45 % et 1,70 % pour les
groupes autochtones Fars, Turkman et Sistani respectivement. Le sexe et l’origine ethnique sont des
facteurs qui influencent le taux de malformations congénitales dans cette région.
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Introduction

The leading causes of infant morbidity and
mortality in poorer countries are malnutri-
tion and infections [1], whereas in devel-
oped countries they are cancer, accidents
and congenital malformations [2,3]. In the
Islamic Republic of Iran, an effective and
comprehensive programme of vaccination
has been implemented, childhood malnutri-
tion has been eliminated and serious child-
hood infections are disappearing.
Therefore, congenital malformations will
begin to emerge as one of the major child-
hood health problems. Treatment and reha-
bilitation of children with congenital
malformations is costly, and complete re-
covery is usually impossible [4,5]. Consid-
erable variations in the frequency of
congenital malformations in different popu-
lations have been reported, from 1.07% in
Japan [6] to 4.3% in Taiwan [7].

Surveys on congenital malformations in
the Islamic Republic of Iran have been car-
ried out in Tehran [8], Arak [9] and Ha-
madan [10] cities in the central area. There
may be regional variations in the pattern of
congenital anomalies and to the best of our
knowledge, a similar study has not been
conducted among newborns in Golestan
province in the north of the country. The
present study was carried out to record the
pattern of congenital malformations in this
area of the Islamic Republic of Iran.

Methods

This was a descriptive, cross-sectional
study of newborn and stillborn babies de-
livered in Dezyani hospital during a 20-
month period, January 1998 to August
1999. Dezyani hospital serves as a referral
centre for obstetrics and gynaecology and
prenatal intensive care for all other hospi-
tals and clinics in Golestan province in the

south-east Caspian Sea area. The region
has a population of about 1.5 million and
covers an area of about 20 460 square kilo-
metres. Dezyani hospital is one of 17 hospi-
tals, which covers more than 500 primary
health centres in this region. As a result,
patients in these catchment areas requiring
transfer for specialized obstetric and gy-
naecology investigations and treatments
must be referred to Dezyani hospital.

All live and stillborn newborns delivered
in this hospital during the investigation
were examined and screened for congenital
malformations by a paediatrician. The
charts of newborns with congenital mal-
formations were subsequently extracted
for detailed study. Variables recorded in-
cluded demographic data: the date of ad-
mission, sex, ethnicity and maternal age.
Ethnicity was classified into 3 groups: na-
tive Fars, Turkman and Sistani. The native
Fars are the original and main inhabitants of
the region. The Turkman immigrated from
the Middle East from 250 years ago and the
rate of inter-racial marriage among the
Turkman is nearly 100%. The Sistani orig-
inated from the Iran–Pakistan–Afghanistan
border from half a century ago. Clinical in-
formation recorded included: treatment and
outcome at discharge (transferred or
dead). No autopsy examinations were per-
formed on those newborns that died after
birth.

The data were analysed to highlight the
pattern and the relative importance of the
different types of congenital malformations
among the newborns in this region.

The types of birth defects were classi-
fied by the diagnostic standardization of
congenital malformation from the Interna-
tional classification of diseases (ICD-10)
codes. The data were analysed by SPSS,
version 10. The rate of malformed new-
borns and the rate of malformations were
compared with statistical t-test and chi-
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squared tests. The level of significance was
P < 0.05.

Results

During the 20-month period, 10 000 new-
borns were delivered and admitted to Dezy-
ani hospital: 5048 males and 4880 females.
There were 7790 native Fars, 1035 Turk-
man and 1175 Sistani.

Out of these, 101 newborns were diag-
nosed with congenital malformations, giv-
ing an incidence in this sample of 1.01%.
The male to female ratio was 1:1.6 (60
males, 37 females, 4 with ambiguous geni-
talia) (Table 1). The rate of congenital mal-
formation was significantly different
between male and female newborns
(1.19% and 0.76%, respectively; P <
0.05).

Of the 101, 66 were native Fars, 15
Turkman and 20 Sistani. Thus, the inci-
dence of congenital malformations was
0.85%, 1.45% and 1.70% in native Fars,
Turkman and Sistani groups respectively
(P < 0.05).

Table 2 shows the ICD-10 classification
of the different types of congenital malfor-
mation. Some newborns had a multiplicity
of malformations, so that the total number
of congenital malformations exceeded the
number of affected newborns. Altogether,
156 anomalies were documented in 101
newborns.

The musculoskeletal system was the
most affected, involving 38 out of 101 pa-
tients. Among this group, the most frequent
lesions were clubfoot, polydactyly and
meromelia. The central nervous system
came second in frequency, involving 28
newborns. Meningomyelocele, followed by
anencephaly, meningocele and hydroceph-
aly were the most prominent central ner-
vous system lesions. Anomalies of the
genitourinary system were the next highest
group, involving 25 out of 101 patients.
The most common anomaly was hypospa-
dias. Digestive system problems involved
15 patients, and imperforate anus was the
most common lesion detected.

Twelve out of 101 (11.9%) patients
with congenital malformations died, al-
though the total deaths among the 10 000
newborns was 68 (0.68%) (Table 3). The
death rate was relatively higher in patients
with malformations of the central nervous
system.

Discussion

In the present study, the overall incidence
of congenital malformations among new-
borns was 1.01%. This result is very simi-
lar to previous data from the Islamic
Republic of Iran: 1.04% in Arak in the cen-
tral area [9] and 1.18% in Tehran [11].
However, it is lower than that reported in
Tehran in 1986 (3.5%) [8] and lower than

Table 1 Incidence of congenital malformations (CM) by sex

Sexa No. No. with % Relative 95% CI
newborns CM risk
delivered

Male 5048 60 1.19 1.21 1.04–1.42

Female 4880 37 0.76

CI = confidence interval.
aFour newborns had ambiguous genitalia.
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Table 2 All births with congenital malformations (CM) by
system according to the international Classification of
Diseases (ICD-10)

Malformations/system No. of CM % Rate per
10 000 births

Musculoskeletal system 47
Clubfoot 15 9.6
Polydactylia 14 9.0
Meromelia 8 5.1
Achondroplasia 4 2.6
Syndactyly 2 1.3
Lobster claw 1 0.6
Others 3 1.9

Central nervous system 36
Meningomyelocele 10 6.4
Meningocele 8 5.1
Hydrocephaly 8 5.1
Anencephaly 8 5.1
Microcephaly 2 1.3

Genitourinary system 26
Hypospadias 18 11.5
Ambiguous genitalia,
hermaphroditism 4 2.6
Epispadias 3 1.9
Kidney disease 1 0.6

Digestive system 17
Imperforate anus 13 8.3
Umbilical hernia 2 1.3
Omphalocele 2 1.3

Eye, ear, face and neck 6 3.8 6

Oral/cleft lip and palate 14
Cleft lip and cleft palate 6 3.8
Cleft lip 4 2.6
Cleft palate 4 2.6

Chromosomal anomalies
Down syndrome 6 3.8 6

Other anomalies 4
Ichthyosis (collodion baby
and harlequin fetus) 2 1.3
Thoracopagus twins 1 0.6
Tumour 1 0.6

Total 156 100.0

reports from other populations (1.27%) in
World Health Organization centres in 16

countries [12]. Other studies showed dif-
ferent prevalence figures: in India (1.28%)
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[13], in Spain (2.02%) [14], in Bahrain
(2.7%) [15], in Egypt (3.17%) [16], in the
Libyan Arab Jamahiriya (0.93%) [17] and
in Atlanta, USA (3.1%) [18]. Table 4 shows

the incidence of birth defects in parts of the
Islamic Republic of Iran and other coun-
tries. These variations between different
studies could be explained by the effect of
different racial, ethnic and social factors in
various parts of the world or different geo-
graphical, nutritional and socioeconomic
factors. Other explanations for these varia-
tions in birth defect incidence are the type
of sample and the criteria for diagnosis.

The rate of malformations in male new-
borns is nearly twice that of females. This
result is the same as a report from Arak [9]
and other reports from different countries
[12].

The commonest system involved was
the musculoskeletal system, which agrees
with reports from other parts of the Islamic

Table 3 Mortality among normal and
congenital malformed (CM) newborns at
birth

Outcome No. of No. of Total
normal newborns

newborns with CM

Live births 9839 89 9928

Stillbirths 56 12 68

All births 9895 101 9996

χ2 = 189, P < 0.001, OR = 23.7

OR = odds ratio.

Table 4 Incidence of congenital malformations (CM) in
Gorgan, other regions of the Islamic Republic of Iran and
selected countries

Location/reference Rate of CM per 1000
Live births All births

Benghazi, Libyan Arab Jamahiriya [17] 70 9.3

Tehran, Islamic Republic of Iran [8] 35 –

Atlanta, United States of America [18] 31 –

Giza, Egypt [16] – 31.7

Bahrain [15] 27 –

Kabul, Afghanistan [34] 24 –

Saudi Arabia [35] 22.7 –

Beirut, Lebanon [36] – 16.5

Spain [14] 20.3 –

Western area, China [33] – 15.4

Singapore [37] 15.1 –

Tehran, Islamic Republic of Iran [12] 11.8 –

Alexandria, Egypt [16] – 11.6

Maharashtra, India [13] 10.8 12.8

Arak, Islamic Republic of Iran [9] 10.4 –

Gorgan, Islamic Republic of Iran
(present study) – 10.1
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Republic of Iran [8,9] and other countries
[12,13].

Table 5 compares the incidence of the
difference type of congenital malforma-
tions in our study with other studies in the
Islamic Republic of Iran and elsewhere.
The most common musculoskeletal anom-
aly was clubfoot (1.5 per 1000), the same
as a study in Tehran (1.5 per 1000) and in
Arak (1.4 per 1000) [9,11], but lower than
another report in Tehran of 2.91 per 1000
[8]. It is noticeable that in our study 10 out
of 15 newborns with clubfoot were female;
this contrasts with other investigations
[8,11]. The rate of neural tube defects is
higher than other studies in Tehran, Islamic
Republic of Iran [8,11], and other surveys
in different countries [13,17,19–22], but
lower than China [23] and the north-west
Islamic Republic of Iran [24].

The most common malformation of the
central nervous system was spina bifida

cystica (meningomyelocele and meningo-
cele), the same as one report from Tehran
[11]. The rate of spina bifida (1.8 per 1000)
was lower than in Britain and USA [25] and
higher than in India with 0.34 per 1000 and
0.38 per 1000 in Tehran and 0.7 per 1000 in
north-west of the Islamic Republic of Iran
[8,13,24]. The rate of anencephaly was 0.8
per 1000, which was lower than other re-
ports from India and the Islamic Republic
of Iran [11,13,24], higher than the survey
in Tehran [8] and in USA, Brazil and Africa
[25]. As in other reports [11,25], spina bifi-
da in our study was more common in fe-
males.

The rate of cleft palate was 0.4 per
1000, lower than one report in Tehran [11].
The rate of cleft palate with or without
cleft lip was 1.4 per 1000, nearly similar to
studies in England, lower than in the USA
[25] and higher than in Tehran [8,11] and
elsewhere [12,13,26].

Table 5 Comparison of different type of congenital malformations (CM) in Gorgan with other
studies

Location Rate of CM per 1000 births
Club- Cystic Anence- Cleft Imper- Hypospa- Down
foot spina phaly palate + forate diasis syn-

bifida or – anus drome
cleft lip

Gorgan, Islamic Republic of Iran
(present study) 1.5 1.8 0.8 1.4 1.3 1.8 0.6

Arak, Islamic Republic of Iran [9] 1.4 1.2 0.4 1.6 – – –

Tehran, Islamic Republic of Iran
1991 [11] 1.5 1.8 1.0 1.5 0.1 – 1.3

Tehran, Islamic Republic of Iran
1986 [11] 2.90 0.92 0.08 1.61 0.38 4.45 1.23

Britain [3,38] 1.2 3.4 3.9 1.3 0.4 1.9 1.3

United States of America [3, 39,
40,41] – 0.8 0.5 1.6 0.43 3.9 0.7

Maharashtra, India [13] 1.04 0.34 0.69 1.04 – 0.34 0.69

Giza, Egypt [16] – 0.66 – 1.66 0.33 2.33 1.33
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The most common genitourinary mal-
formation was hypospadiasis and the rate
was lower than in other parts of the Islamic
Republic of Iran [8,27] and higher than in
the south-west of the country [28] and In-
dia [13]. The rate of imperforate anus was
1.3 per 1000, higher than other studies in
the Islamic Republic of Iran [8,11], in Sau-
di Arabia 0.6 per 1000 [29] and in Denmark
0.38 per 1000 [30].

In our study, the rate of Down syn-
drome was 0.6 per 1000, which is lower
than reports from Tehran [8,11], USA, Bra-
zil, England and India [25,31], but higher
than in central Africa [25].

The rate of congenital malformation
varies in different races. Previous studies
in the USA indicated that the rate of neural
tube defects and spina bifida have some
differences across various racial and ethnic
groups [21,32]. We need more investiga-
tions in our region in order to determine the
role of racial and ethnic factors.

Infant morbidity and mortality due to
congenital malformation in the Islamic Re-
public of Iran was lower than China and
higher than the USA [33], but the finding

that central nervous system anomalies
were the highest cause of death is similar to
other research [33]. The difference be-
tween the incidence of types of congenital
malformation in different parts of this
country may be due not only to genetic
background but also to geographical, nutri-
tional and socioeconomic differences.

More in-depth analytic research is need-
ed to determine the possible genetic, socio-
demographic and socioenvironmental
factors underlying the various types of
congenital malformation encountered in
this area.

Acknowledgments

The authors thank the vice-chancellor and
director of research affairs of Golestan
Medical Sciences University for granting
the financial assistance, Dr A.R Mansouri-
an for his advice and the personnel of the
Newborn and Delivery Sections in Dizyani
Hospital. We also thank Mrs Sharifi for typ-
ing the manuscript and special thanks to Dr
Ali Rayej for valuable advice.

References

1. Asindi A, Ibia EO, Udo JJ. Mortality pat-
tern in Nigerian children in 1980. Journal
of tropical medicine and hygiene, 1991,
94:152–5.

2. Behrman RE. The field of paediatrics. In:
Behrman RE, Kliegman RM, eds. Nelson
textbook of paediatrics, 14th ed. Phila-
delphia, WB Saunders, 1992:1–5.

3. Forfar JO. Demography, vital statistics
and the pattern of disease in childhood.
In: Campbell AGM, McIntosh N, eds.
Forfar and Arneil’s textbook of paediat-
rics, 4th ed. London, Churchill
Livingstone, 1992:1–17.

4. Petrini J et al. Birth defects surveillance
data from selected states. Teratology,
1997, 56(1,2):115–75.

5. Harris J, James L. State-by-state cost of
birth defects—1992. Teratology, 1997,
56(1,2):11–6.

6. Imaizumi Y et al. The prevalence at birth
of congenital malformations at a mater-
nity hospital in Osaka city, 1948–1990.
Jinrui idengaku zasshi, 1991, 36(3):
275–87.

7. Chen CJ et al. Perinatal mortality and
prevalence of major congenital malfor-

22 Congenital malformations.pmd 2/5/2006, 2:41 PM713



714 La Revue de Santé de la Méditerranée orientale, Vol. 11, No 4, 2005

mations of twins in Taipei city. Acta
geneticae medicae et gemellologiae,
1992, 41(2–3):197–203.

8. Farhud DD, Walizadeh GhR, Kamali MS.
Congenital malformations and genetic
diseases in Iranian infants. Human ge-
netics, 1986, 74:382–5.

9. Shamohamdi F, Ahadi MA. The survey of
congenital malformations in live births in
Taleghani hospital, Arak, Iran. Journal of
Arak University of Medical Sciences,
1997, 1(4):23–9.

10. Shokouhi M, Manikashani KH. Preva-
lence of obvious congenital anomalies
and some related factors in newborns in
Fatemieh hospital of Hamadan during
March to September 1999. Journal of
Mazandaran University of Medical Sci-
ences, 2002, 12(35):42–7.

11. Arbabi AH, Babak D. The study of major
anomalies in newborns. Proceedings of
the 10th Pediatric Congress. Tehran, Is-
lamic Republic of Iran, 1991:583–90.

12. Stevenson AC et al. Congenital malfor-
mations. A report of study of series of
consecutive births in 24 centres. Bulletin
of the World Health Organization, 1966,
34(Suppl):9–27.

13. Datta V, Chaturvedi P. Congenital malfor-
mations in rural Maharashtra. Indian pe-
diatrics, 2000, 37:998–1001.

14. Martinez-Frias ML et al. Epidemiological
aspects of Mendelian syndromes in a
Spanish population sample. I. Autoso-
mal dominant malformation syndromes.
American journal of medical genetics,
1991, 38:622–5.

15. Al Arrayed SS. Epidemiology of congeni-
tal abnormalities in Bahrain. Eastern
Mediterranean health journal, 1995,
1(2):248–52.

16. Temtamy SA et al. A genetic epidemio-
logical study of malformations at birth in

Egypt. Eastern Mediterranean health
journal, 1998, 4(2):252–9.

17. Singh R, Al-Sudani O. Major congenital
anomalies at birth in Benghazi, Libyan
Arab Jamahiriya, 1995. Eastern Mediter-
ranean health journal, 2000, 6(1):65–75.

18. Rasmussen SA et al. Evaluation of birth
defects histories obtained through ma-
ternal interviews. American journal of
human genetics, 1990, 46:478–85.

19. Tuncbilek E, Boduroglu K, Alikasifoglu
M. Neural tube defect in Turkey. Preva-
lence, distribution and risk factors. Turk-
ish journal of pediatrics, 1999, 41(3):
299–305.

20. De Wals P, Trochet C, Pinsonneault L.
Prevalence of neural tube defect in the
province of Quebec, 1992. Canadian
journal of public health, 1999, 90(4):
237–9.

21. Hendricks KA, Simpson JS, Larsen RD.
Neural tube defect along the Texas–
Mexico border. American journal of epi-
demiology, 1999, 149(12):1119–27.

22. Rankin J et al. The changing prevalence
of neural tube defects: a population-
based study in the north of England,
1984–96. Northern Congenital Abnor-
mality Survey Steering Group. Paediatric
and perinatal epidemiology, 2000, 14(2):
104–10.

23. Moore CA et al. Elevated rates of severe
neural tube defects in a high-prevalence
area in northern China. American journal
of medical genetics, 1997, 73:113–8.

24. Farhoud DD, Hadavi V, Sadighi H. Epide-
miology of neural tube defects in the
world and Iran. Iranian journal of public
health, 2000, 29(1–4):83–90.

25. Forfar JO, Arneil GC, eds. Forfar and
Arneil’s textbook of pediatrics, 3rd ed.
Volume 1. Edinburgh, Churchill Living-
stone, 1990:86–8.

22 Congenital malformations.pmd 2/5/2006, 2:41 PM714



Eastern Mediterranean Health Journal, Vol. 11, No. 4, 2005 715

26. Genetic factors in congenital malforma-
tion. Report of a WHO Scientific Group.
World Health Organization, Geneva,
1970 (WHO Technical Report Series
No.438).

27. Darabi MR, Ramahi M.MH. The study of
external urogenital congenital malfor-
mations in male newborns. Iranian jour-
nal of urology, 1988, 5(17–18):51–7.

28. Abdolahi SL, Bohloli A. The external uro-
genital congenital malformations in
2000 male infants. Iranian journal of
urology, 1993, 2(5–6):56–69.

29. Asindi AA et al. Congenital malformation
of the gastrointestinal tract in Aseer re-
gion, Saudi Arabia. Saudi medical jour-
nal, 2002, 23(9):1078–82.

30. Garne E, Rasmussen L, Husby S. Gas-
trointestinal malformations in Funen
country, Denmark—epidemiology, asso-
ciated malformations, surgery and mor-
tality. European journal of pediatric
surgery, 2002, 12:101–6.

31. Talukar G, Sharma A. Genetic diseases
in India. Nucleus, 1978, 21:233–81.

32. Lary JM, Edmonds LD. Prevalence of
spina bifida at birth United States 1983–
1993: a comparison of two surveillance
systems. Morbidity and mortality weekly
report, 1992 45(SS-2):15–26.

33. Cheng N et al. A base-line survey on
birth defects in Gansu province, West
China. Annals of tropical paediatrics,
2003, 23:25–9.

34. Singh M et al. Congenital malformations
at birth among live-born infants in Af-
ghanistan, a prospective study. Indian
pediatrics, 1982, 49:331–5.

35. Refat MYM et al. Major birth defects at
King Fahd Hofuf Hospital: prevalence,
risk factors and outcome. Annals of
Saudi medicine, 1995, 15(4):339–43.

36. Bittar Z. Major congenital malformations
presenting in the first 24 hours of life in
3865 consecutive births in south of
Beirut. Incidence and pattern. Le Journal
medical libanais, 1998, 46:256–60.

37. Thein MM et al. Descriptive profile of
birth defects among live births in
Singapore. Teratology, 1992, 46(3):277–
84.

38. Porter RW. Clubfoot: congenital talipes
equinovarus. Journal of the Royal Col-
lege of Surgeons of Edinburgh, 1995,
40(1):66–71.

39. Forrester MB, Merz RD. Description epi-
demiology of anal atresia in Hawaii
1986–1999. Teratology, 2002, 66(1):
S512–6.

40. Cuschieri A and EUROCAT working
group. Description epidemiology of iso-
lated anal anomalies: a study of 4.6 mil-
lion births in Europe. American journal of
medical genetics, 2001, 103(3):207–15.

41. Paulozzi LJ, Erickson JD, Jackson RJ.
Hypospadias trends in two US surveil-
lance systems. Pediatrics, 1997, 100(5):
831–4.

22 Congenital malformations.pmd 2/5/2006, 2:41 PM715



716 La Revue de Santé de la Méditerranée orientale, Vol. 11, No 4, 2005
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incidence and severity of respiratory
distress syndrome in an Iranian hospital
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ABSTRACT Antenatal corticosteroids are still not routinely used in the Islamic Republic of Iran to promote
lung maturity in premature neonates. In a retrospective review of records at Imam Hospital, Tehran, we
compared 140 premature neonates born in 2000 whose mothers received dexamethasone antenatally with
142 born in 1995 whose mothers did not receive treatment. There were no significant differences between the
groups in mothers’ age; neonates’ birth weight, gestational age or sex; route of delivery and multiple gestation;
underlying maternal disease; or adverse events in labour. The incidence of respiratory distress syndrome
was significantly lower in the dexamethasone-treated group (18.6% versus 35.9%). Mortality (5.7% versus
14.8%) and use of the neonatal intensive care unit (12.9% versus 21.1%) were also significantly lower
among those who had received treatment.

Effets des stéroïdes administrés en prénatal sur l’incidence et la gravité du syndrome de détresse
respiratoire dans un hôpital iranien
RÉSUMÉ La corticothérapie prénatale n’est pas encore utilisée systématiquement en République islamique
d’Iran pour accélérer la maturation pulmonaire chez les prématurés. Au cours d’une étude rétrospective des
dossiers à l’hôpital Imam de Téhéran, nous avons comparé 140 prématurés nés en 2000 de mère ayant reçu
de la dexaméthasone pendant la période prénatale avec 142 enfants nés en 1995 de mère  n’en n’ayant pas
reçu.  Il n’y avait aucune différence significative entre les groupes pour ce qui concerne l’âge de la mère, le
poids de naissance du nouveau-né, l’âge gestationnel ou le sexe, le mode d’accouchement et la grossesse
multiple, une maladie maternelle sous-jacente ou un événement indésirable durant les couches. L’incidence
du syndrome de détresse respiratoire était significativement plus faible dans le groupe traité par dexamétha-
sone (18,6 % contre 35,9 %). La mortalité (5,7 % contre 14,8 %) et le recours à l’unité néonatale de soins
intensifs (12,9 % contre 21,1 %) étaient significativement moindres chez ceux du groupe n’ayant pas reçu
de traitement.
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Introduction

Respiratory distress syndrome (RDS) is
present in 1% of all deliveries and 10% of
preterm neonates [1]. Its incidence and se-
verity is generally higher in low-birth-
weight neonates (less than 2500 g), among
boys, infants with gestational age less than
35 weeks, infants of diabetic mothers, as-
phyxiated neonates and cases of multiple
gestation and feto–maternal haemorrhage.
However, it is less common in infants of
heroin-addicted mothers or mothers suf-
fering pre-eclampsia, eclampsia or hyper-
tension [1–4].

Although measures have been devel-
oped for managing respiratory distress
syndrome, effective preventive methods
should also be considered. One of the most
effective methods of prevention is to pro-
mote lung maturity by inducing the synthe-
sis of lung surfactant. Antenatal treatment
with the corticosteroids dexamethasone or
betamethasone increases phosphatidylcho-
line synthesis and morphologic remodelling
of alveolar structures (including thinning of
interstitial tissues of the lung) in the fetus
[3]. Corticosteroids are also believed to
regulate several genes associated with the
differentiation of the fetal lung, including
the genes encoding enzymes involved in the
synthesis of phosphatidylcholine and sur-
factant proteins [3]. Corticosteroids stabi-
lize capillaries and consequently maintain
the integrity of the lungs. As a result, these
drugs prevent the progression of RDS to
pulmonary oedema [2].

Antenatal corticosteroid treatment is a
simple and accessible method in which 4
doses of 5 mg dexamethasone (2 days, 2
doses per day) are prescribed for mothers
of gestational age less than 35 weeks who
are at-risk of preterm labour [5]. The pro-
cedure has not been widely used routinely
in the management of preterm labour, as
the matter is still controversial. In Europe,

almost two-thirds of countries were re-
ported to make use of this method routinely
[6]. In the Islamic Republic of Iran, no
consensus has yet emerged among obste-
tricians.

Up to 1996, antenatal steroids were not
used for mothers with preterm labour in
Imam Khomeini General Hospital in Te-
hran, Islamic Republic of Iran. After 1996,
however, the use of dexamethasone gradu-
ally increased so that by the year 2000 ante-
natal steroids were used for all cases of
preterm labour except those with obstetric
contraindications. This retrospective study
was therefore carried out to compare the
characteristics of premature neonates born
in the years 1995 and 2000, i.e. the periods
before and after dexamethasone was used
to treat mothers at-risk of preterm labour.

Methods

This retrospective study was carried out at
Imam Khomeini General Hospital, which is
the largest educational hospital in Tehran,
consisting of obstetric, gynaecology and
perinatology wards as well as routine and
intensive neonatal care. It handles between
1500 to 2000 deliveries annually.

Neonates of gestational age 37 weeks or
less were included in the study. The follow-
ing information about the neonate and
mother were extracted from the hospital
records: mother’s age; neonate’s sex, ges-
tational age and birth weight; Apgar score <
6 in the 1st minute; presence of placenta
praevia or placenta abruptio; presence of
underlying maternal disorders (diabetes,
eclampsia, pre-eclampsia, hypertension)
and multiple gestation.

Out of 2530 newborns in the year 1995
and 1649 in 2000, 177 and 172 premature
babies were selected respectively. These 2
groups matched each another in the follow-
ing respects: mean gestational age, mean
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birthweight, mean maternal age, sex, route
of delivery (caesarean section or vaginal),
mother’s underlying disease (diabetes, hy-
pertension, eclampsia or pre-eclampsia,
considering one disease for each mother)
and problems during labour and delivery
(low Apgar score, placenta praevia, placen-
ta abruptio). Neonates with unknown ges-
tational age (16 in 1995 and 12 in 2000) and
those with meconium staining were ex-
cluded. In addition, the newborns of 20
mothers in 2000 for whom antenatal ste-
roids had not been used were excluded.
Thus we compared 142 premature neo-
nates whose mother did not receive dexam-
ethasone antenatally in 1995 (group 1) with
140 whose mothers received dexametha-
sone in 2000 (group 2).

The diagnostic criteria of RDS in this
study were as follows:
• Clinical: the appearance of progressive

respiratory distress at birth or up to 6
hours after birth requiring the use of O2
by means of hood (fractions of inspired
oxygen FIO2 > 60%) or respirator.

• Paraclinical: (1) arterial blood gas
showing progressive hypoxia and meta-
bolic acidosis; (2) chest X-ray showing
white lung or typical view of RDS (hy-
poaeration, fine reticulogranular pattern
and air bronchogram).
In our study, the severity of RDS was

classified as follows:
• Mild or moderate RDS: use of O2 as ap-

plied by hood (5 L/minute FIO2 > 60%)
or hood and nasal cannula (2 L/min).

• Severe RDS: use of ventilator and neo-
natal intensive care unit or leading to
states such as death, pulmonary haem-
orrhage and white lung view in chest X-
ray.
The information extracted from the

records was analysed using SPSS, version
9 software, and after computing the re-

quired prevalence, t-test was used for
comparing means and chi-squared test for
comparing ratios. We took a P-value less
than 0.05 as statistically significant.

Results

There were no significant differences be-
tween the 2 groups in terms of gestational
age, birth weight, mother’s mean age,
route of delivery (caesarean section or vag-
inal) and neonate’s sex (Table 1) (P > 0.05).

In group 1, 51 (35.9%) of 142 prema-
ture neonates developed RDS compared
with 26 of 140 (18.6%) in group 2 (Table
2). This difference was statistically signifi-
cant (P < 0.05). The incidence of severe
RDS was also reduced; RDS-related mor-
tality (5.7% versus 14.8%) and use of the
neonatal intensive care unit (12.9% versus
21.1%) were significantly lower in group 2
than group 1 (Table 2).

When the 2 groups were compared for
the presence of predisposing factors for
RDS, there was no significant difference
between the 2 groups (P > 0.05); 39 moth-
ers in group 1 and 31 mothers in group 2
had problematic labour and delivery (pla-
centa praevia, placenta abruptio, low Apgar
score) (Table 2). However, among mothers
who had problems during labour, the inci-
dence of RDS in group 2 was significantly
lower than in group 1 (P < 0.05) (Table 3).

In group 1, 47 mothers and in group 2,
30 mothers were found to have an underly-
ing disease present (diabetes mellitus, hy-
pertension, eclampsia or pre-eclampsia),
but the difference was not significant (Ta-
ble 2). However, among mothers who had
underlying disease, group 2 showed signif-
icantly lower RDS rate (P < 0.05) (Table
3). (A few mothers in both groups had
more than one problem concurrently, but
for the purpose of this study we analysed
only one problem.)
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Discussion

Prematurity is one of the most important
factors predisposing a neonate to RDS.
Due to the complexities and expense of so-
phisticated treatments for RDS [1–3], pre-
ventive measures, particularly the
promotion of surfactant synthesis antena-
tally, are more practical in developing coun-
tries. Antenatal treatment with steroids for
at-risk mothers has been shown to be high-
ly effective. Elimian et al. in 1999 [7], and
Dacosta et al. in 2000 [8] reported that
mortality and morbidity of preterm neo-
nates decreased as a result of using corti-
costeroids before birth. Another study
showed a 50% decrease in incidence and
severity of RDS [9]. Kari et al. reported
that using corticosteroids can reduce the
incidence of RDS, the use of exogenous
surfactant and the duration of ventilator
support. This has increased survival rate of

preterm neonates even without special ven-
tilator care [10].

The incidence of RDS and its complica-
tions such as chronic lung disease differ
among different races. For example, black
newborns are less prone to the risk of de-
veloping RDS than white newborns [4]. On
the other hand, corticosteroids regulate
those genes that encode enzymes involved
in the synthesis and secretion of surfactant
[3]. Consequently, the response to the use
of antenatal steroids in different races with
diverse genetic backgrounds might be dif-
ferent. Despite these possible differences,
our study in this hospital in the Islamic Re-
public of Iran agrees with other studies
showing that antenatal use of dexametha-
sone may decrease the rate of RDS.

In this study we sought to consider all
those factors that positively or negatively
affect the incidence of RDS. As our results

Table 1 Characteristics of the 2 groups of premature births

Variable Group 1 Group 2 P-value
(n = 142) (n = 140)

Mean (SD) gestational
age (weeks)                             34.5 (1.2)                33.6 (1.8) NS

Mean (SD) birth weight (g)         2376 (760)               2329 (543) NS

Mean (SD) mother’s age
(years)                                     24.8 (2.5)                25.8 (3.2) NS

Neonate’s sex (No., %)
Male 77 54.2 71 50.7 NS
Female 65 45.8 69 49.3 NS

Route of delivery (No., %)
Caesarean section 52 36.6 63 45.0 NS
Vaginal delivery 90 63.4 77 55.0 NS

n = total number of premature births.
NS = not significant.
SD = standard deviation.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.
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Table 2 Incidence and severity of respiratory distress syndrome
(RDS), adverse events during labour and underlying maternal
disease in the 2 groups of premature births

Variable Group 1 Group 2 P-value
(n = 142) (n = 140)

No. % No. %

RDS 51 35.9 26 18.6 < 0.05

RDS-related death 21 14.8 8 5.7 < 0.05

Use of NICU 30 21.1 18 12.9 < 0.05

Events during labour
Placenta abruptio 8 9
Placenta previa 1 8
Low Apgar score 30 14
Total 39 27.5 31 22.1 NS

Underlying maternal
disease

Diabetes mellitus 5 6
Hypertension 4 4
Pre-eclampsia 38 20
Total 47 33.1 30 21.4 NS

n = total number of premature births.
NICU = neonatal intensive care unit.
NS = not significant.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.

Table 3 Adverse events during labour and underlying
maternal disease according to incidence of respiratory
distress syndrome (RDS) in the 2 groups of premature births

Variable Group 1 Group 2 P-value
No. with % No. with %

RDS RDS

Events during labour            (n = 39)                (n = 31) < 0.05
No 8 20.5 19 61.3
Yes 31 79.5 12 38.7

Underlying maternal
disease                               (n = 47)                 (n = 33) < 0.05

No 27 57.4 24 80.0
Yes 20 42.6 6 20.0

n = number of premature births.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.
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show, predisposing factors such as being
male, having a caesarean section, lower
gestational age and birthweight, maternal
diabetes, asphyxia and low Apgar score and
vaginal bleeding were the same. On the oth-
er hand, protective factors such as mater-
nal hypertension and eclampsia were
distributed uniformly in the 2 groups. How-
ever, the use of antenatal steroids in group
2 significantly decreased the incidence and
severity of RDS, which accords well with
the findings reported in Elimian et al. [7],
Da Costa et al. [8] and Iarukova et al. [9]. It
also led to a decrease in the frequency of
ventilator use, as well as reducing NICU
admission, confirming the findings report-
ed by Kari et al. [10].

It is worth noting that management pro-
tocols regarding this disease and ward fa-
cilities in the hospital remained the same
during the years 1995 to 2000. Due to the
small number of newborns, the compari-
son of subgroups of these RDS patients
with similar status (such as infants of dia-
betic mothers, asphyxiated patients, etc.)

was not possible in this study. This could
be done in studies with a much larger num-
ber of cases.

In our study, predisposing factors for
RDS were similar in the 2 groups. Howev-
er, the incidence of death and use of the
neonatal intensive care unit (and hence ven-
tilator use) were significantly decreased in
neonates born after maternal dexametha-
sone treatment compared with those born
before the use of corticosteroids for moth-
ers at risk of preterm labour. During the
years that this study was carried out, ante-
natal steroids were rarely used in the Islam-
ic Republic of Iran. The extent to which the
treatment is used in Eastern Mediterranean
Region countries is not documented, but it
seems that antenatal steroids were still not
routinely used in around one-third of Euro-
pean countries by the year 2000 [6]. In
view of the benefits as well as the low cost
of treatment, we suggest the use of antena-
tal steroids on a routine basis for at-risk
mothers.
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Implementing Best Practices Initiative (IBP)
The goal of the IBP Initiative is to improve access and quality of
reproductive healthcare through a systematic approach focused on
developing and supporting strategies that introduce, adapt and ap-
ply evidence-based practices in reproductive health.
Initiated by the World Health Organization and USAID, and supported
by an increasing number of international and local reproductive
health agencies, the IBP Initiative responds to several challenges in
the reproductive health community in low resource settings,
among them:
• The lack of targeted and coherent information on what works

and what does not work
• Costly duplication of efforts
• Costly implementation of ineffective programmes
• Limited access to evidence-based tools, materials and strate-

gies
• Limited opportunities to share new knowledge with local and

international colleagues.
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ABSTRACT Low birth weight is one of the major determinants of neonatal survival and postneonatal morbid-
ity. This study assessed the morbidity and mortality of low-birth-weight (LBW) infants during the first 3
months. Data were collected for 6701 live births. All singleton liveborn LBW infants as well as a comparison
group of normal-birth-weight (NBW) infants were followed up for 3 months. Data were collected on weight,
morbidity and mortality using a structured questionnaire. Admission to neonatal intensive care unit and
mortality were more frequent in LBW (31.6%, 2.0%) than NBW infants (2.0%, 0.2%). They also had in-
creased risk of neonatal jaundice at 1 month, an increased risk of growth retardation and a much higher risk
of mortality.

Morbidité et mortalité chez les nourrissons de faible poids de naissance en Égypte
RÉSUMÉ L’insuffisance pondérale à la naissance est un des déterminants majeurs de la survie néonatale et
de la morbidité post-néonatale. La présente étude évalue la morbidité et la mortalité chez les nourrissons de
faible poids de naissance durant les trois premiers mois. Des données ont été collectées pour 6701 nais-
sances vivantes. Tous les nouveau-nés vivants de faible poids à la naissance issus d’une grossesse unique
ainsi qu’un groupe témoin de nourrissons de poids de naissance normal ont été suivis sur trois mois. Des
données ont été recueillies sur le poids, la morbidité et la mortalité au moyen d’un questionnaire structuré.
L’admission à l’unité néonatale de soins intensifs et la mortalité étaient plus fréquentes chez les nourrissons
de faible poids de naissance (31,6 %, 2,0 %) que chez les nourrissons de poids de naissance normal
(2,0 %, 0,2 %). Ils avaient également un risque accru d’ictère néonatal à un mois, un risque accru de retard
de croissance et un risque de mortalité bien plus élevé.
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Introduction

Low birth weight (LBW), birth weight
< 2500 g [1], is one of the major determi-
nants of neonatal survival as well as post-
neonatal morbidity; rates of post-neonatal
physical, neurological and mental handicap
are known to be significantly higher in
these infants [2].They have a far greater
risk of developing immediate problems af-
ter birth, e.g. asphyxia, hyaline membrane
disease, jaundice, hypoglycaemia and poly-
cythaemia, and have greater incidence of
congenital malformation than those of nor-
mal birth weight [3].

Sepsis is a common pathology during
the neonatal period, with LBW the most
important risk factor. These infants are
more susceptible to conditions such as
lower respiratory tract infections. They are
also vulnerable to the potential side-effects
of neonatal intensive care interventions.
[4,5].

Very-low-birth-weight (VLBW) infants,
birth weight < 1500 g [1], have a higher
risk of acquiring nosocomial infection dur-
ing neonatal intensive care. In addition, the
retina is easily damaged by high levels of
oxygen and there is a risk of intracranial
bleeding as a result of birth trauma [6–8].

The association between LBW and neu-
rodevelopment problems such as cerebral
palsy and seizure disorders are well docu-
mented [9]. The prevalence of most recog-
nized impairments at or shortly after birth
rises very sharply as birth weight and ges-
tational age fall [10].

Infants with LBW are at much higher
risk of severe morbidity than full term, full
sized infants, both during the neonatal peri-
od and into infancy and childhood. They
are more likely to be malnourished at 1
year. By the age of around 5 years, the
LBW child, probably having had more cy-
clic episodes of infection and malnutrition,
may be severely stunted [8]. The rate of

LBW within a country largely influences
perinatal, neonatal and infant morbidity and
mortality rates [2].

In industrialized regions of the world,
neonatal mortality is the most significant
component of infant mortality and the pro-
portion of VLBW infants is a principal pre-
dictor of neonatal mortality. Although there
is limited availability of data in developing
countries, LBW is known to be one of the
major causes of both infant and neonatal
deaths, accounting for about 15%–50% of
all neonatal deaths [11].

There are insufficient birth-weight-
specific mortality data available for devel-
oping countries to examine the risk of death
from LBW. Moreover, the attributable risk
of LBW to morbidity is not well estab-
lished, primarily because of definition bias
and lack of population-based morbidity
data. Recent studies have focused on the
outcomes of VLBW infants in particular
hospitals and there are few outcome stud-
ies for all LBW infants [11].

This study, which is a part of a larger
study of LBW in Egypt, aims at assessing
morbidity and mortality of LBW infants
during the first 3 months of life.

Methods

The fieldwork for this study was conduct-
ed during the period 1995–1997. Both a
cross-sectional and a follow-up approach
were used [12]. To ensure proper repre-
sentation of the different areas in Egypt, a
multistage, stratified, random sampling
technique was used in the cross-sectional
study. The 26 governorates were divided
into 4 groups: urban, Lower Egypt, Upper
Egypt and frontier governorates. Two gov-
ernorates were randomly selected from
each, excluding the frontier governorates
for logistics reasons (low population densi-
ty and the largely desert nature of the ter-
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rain). One district was randomly selected
from each of the 6 selected governorates.
The target population of the study was in-
fants of mothers living in that district only.

Assuming a 95% confidence interval, a
prevalence of 15.7% for LBW [13] and a
precision of ± 0.025, the target sample size
per governorate was calculated as 813
births, which was rounded to 1000. The
cross-sectional study included 6701 live
births. Multiple births (303) were excluded
giving a total of 6398 singleton live births.

Health facilities that actually practise de-
liveries represented the study setting in
each district. Deliveries attended by active
dayat (traditional birth attendants) or a
member of the family in each district were
also identified and included. Data were col-
lected from mothers within 36 hours of de-
livery. Weight measurement and collection
of data for home deliveries were done by
health workers from local health facilities
during home visits. About 40% of all deliv-
eries (including stillbirths) were attended
by dayat and only 0.4% by family mem-
bers.

A structured questionnaire was used to
collect sociodemographic data, maternal
data and delivery data, as well as data about
the newborn.

A follow-up study was done to gain
more information. Mothers in 2 out of the 6
districts we studied in Cairo and Port Said
governorates were followed up from mid
and late gestation, and their deliveries were
included in the cross-sectional study. In or-
der to ensure achievement of the required
sample size (2000 deliveries) a larger num-
ber of women (2870) were included to
compensate for dropouts.

The sample which was used in this part
of the study included a follow-up study of
normal-birth-weight (NBW) and LBW in-
fants. All singleton liveborn LBW infants
identified in the cross-sectional study as

well as a comparison group of singleton
liveborn NBW infants identified in the
cross-sectional study were included in the
follow-up study. A total of 646 LBW single-
ton live births were identified from the
cross-sectional study. Thirteen infants died
during the first 36 hours and so there were
633 LBW infants in the follow-up. The
number of NBW infants was 1448. Both
groups were followed up at 1 month and 3
months after delivery. At the first visit, 185
LBW and 27 NBW infants had died. At the
second visit 11 NBW were lost to follow-
up, resulting in a final sample size of 448
LBW and 1410 NBW infants.

A structured questionnaire was used to
collect data about infant morbidity history
[admission to the neonatal intensive care
unit (NICU), jaundice, vomiting or diar-
rhoea, acute respiratory infection, umbilical
infection and vaccination] and infant mor-
tality. In addition, infant weight was mea-
sured in each visit.

Infants with NBW and LBW were com-
pared for growth, morbidity and mortality
during the first and second visits using the
chi-squared test of significance. Multiple
logistic regression analysis was used to
control for the following potential con-
founding factors: place of residence, ma-
ternal age, maternal education, paternal
education, maternal work, crowding index,
place of delivery, sex of newborn, parity,
and spacing. Analysis was performed both
with and without obstetric history so that
primigravidae could be considered in calcu-
lating adjusted risk (excluding spacing).

Growth of infants was analysed using
the Epinut software of Epi-Info, version
6.04. Two cut-off points were used: –2 and
–3 standard deviations (Z-scores) of the
reference population.

For all analyses, a 5% level of signifi-
cance was used.
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Results

Mortality and admission to the
NICU for infants in the cross-
sectional study
Mortality during the first 36 hours among
LBW infants was 10 times greater than
mortality among NBW infants. The total
number of singleton live births was 6398,
of which 646 were LBW. Thirteen of these
(2.0%) died within 36 hours compared to
12 (0.2%) of the 5752 NBW infants (P
< 0.05).

Admission to NICU was 204 (31.6%)
for LBW compared to 117 (2.0%) for
NBW infants (χ2 = 1063.3, P < 0.05).

Admission to the NICU of the
infants in the follow-up study
The rate of admission to NICU for LBW
infants was 43.1% compared to 5.8% for
NBW infants. The risk of admission asso-
ciated with LBW was 7.4 times greater
than with NBW (Table 1). No significant
difference was detected regarding length of
stay in NICU.

The main cause of admission to NICU
among LBW infants was low birth weight
(64.4%) while among NBW infants it was

disease (55.4%). A significant difference
was found in the distribution of cause of
admission between the two groups (χ2 =
97.3) (data not shown).

In the follow-up study, the mortality
rate among LBW infants admitted to NICU
was 80 of 233 (34.3%) compared to 11 of
83  (13.8%) for NBW infants (χ2 = 13.3, P
< 0.05).

Morbidity status
Table 2 shows morbidity rates during the
neonatal period for several disorders. Inci-
dence of jaundice was found to be higher
(35.6%) in LBW infants compared to NBW
infants (16.9%) with a higher risk, which
was statistically significant (relative risk =
2.1, 95% CI: 1.8–2.5). The risk remained
significant even after adjusting for selected
factors that could affect the outcome (Ta-
ble 3).

No significant difference was found re-
garding risk of diarrhoea/vomiting or um-
bilical infection, and although acute
respiratory infection showed a significant
difference in crude risk between LBW and
NBW infants, this risk was not significant
after adjustment for all variables but was
significant after adjustment excluding
spacing (Table 3).

A similar pattern of morbidity was ob-
served between LBW and NBW during the
second visit. Diarrhoea/vomiting showed
no significant difference and risk of acute
respiratory infection was not found to dif-
fer significantly for both crude and adjust-
ed risk.

There was no difference between the 2
groups for vaccination; uptake was close
to 100% for both.

Infant growth
Table 4 gives a comparison of the under-
weight status (below –2 and –3 standard
deviations) of NBW and LBW infants at the
first and second visits. At the first visit a

Table 1 Distribution of infants according to
birth weight and admission to neonatal
intensive care unit (NICU)

Admission Low birth Normal birth
to NICUa weight weight

No. % No. %

No 308 56.9 1360 94.2

Yes 233 43.1 83 5.8

Total 541 100.0 1443 100.0

Mean duration
(SD) (hours)      62.28 (87.75)     62.39 (59.68)

aIncluding infants admitted after the first 36 hours.
χ2 = 97.3, P < 0.05.
SD = standard deviation.
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higher proportion of LBW infants were be-
low –2 standard deviations of weight-for-
age compared to NBW infants but the
difference was not statistically significant.
However, severe underweight (below –3
standard deviations) was found to be sig-
nificantly higher among LBW infants com-
pared to NBW infants.

By the second visit, the proportion of
infants below –2 standard deviations of

weight-for-age decreased to 8.1% for
NBW infants and 12.5% for LBW infants,
with the difference statistically significant.
Severe underweight also decreased in both
groups but the difference was not statisti-
cally significant.

Mean weight-for-age Z-score was also
calculated and found to be significantly
lower in LBW infants compared to NBW
infants. This improved from the first to the

Table 2 Frequency (%) of certain disorders by birth weight in infants
followed for the first 3 months

Disorder Low birth Normal birth Relative 95% CI
weight weight risk

1st visita                            (n = 356)       (n = 1436)
Jaundice 35.6 16.9 2.11 1.8–2.5
Umbilical infection 15.0 14.2 1.06 0.9–1.3
Diarrhoea/vomiting 13.8 16.0 0.86 0.8–1.1
Acute respiratory
infection 25.3 18.8 1.32 1.1–1.6

2nd visita                           (n = 385)       (n = 1312)
Diarrhoea/vomiting 32.2 29.6 1.09 0.9–1.3
Acute respiratory
infection 30.6 30.3 1.01 0.9–1.2

aNumbers differ because of drop-outs and missing information on some
questionnaires.
CI = confidence interval.

Table 3 Low birth weight as a risk factor for certain disorders among infants followed up for 2
visits

Disorder 1st visit 2nd visit
Riska 95% CI Riskb 95% CI Riska 95% CI Riskb 95% CI

Neonatal jaundice 4.0 2.9–5.5 3.2 2.5–4.2

Umbilical infection 1.2 0.8–1.8 1.1 0.8–1.5

Diarrhoea/vomiting 0.8 0.6–1.3 0.8 0.6–1.1 1.0 0.7–1.4 1.2 0.9–1.5

Acute respiratory
infection 1.3 0.9–1.7 1.5 1.2–1.9 1.1 0.8–1.5 1.0 0.8–1.3

aAdjusted to all variables.
bAdjusted to all variables excluding spacing.
CI = confidence interval.
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second visit, but the score for LBW infants
was still significantly lower (Table 4).

The association between infant growth
and birth weight did not change after ad-
justment for potentially confounding vari-
ables except when considering the model
with spacing (Table 5).

Mortality
Mortality rate among LBW infants during
the neonatal period was found to be signif-
icantly higher than among NBW infants:
LBW infants had a 15 times higher risk (Ta-
ble 6). This risk was also significant after
adjustment for other factors (Table 7).

Mortality rate at the second visit (3
months) was also found to be significantly
higher among LBW infants compared to
NBW infants, a 2-fold higher risk (Table 6).
This was also significant after adjustment
for other factors (Table 7).

Discussion

Low-birth-weight neonates represent a het-
erogeneous group of term and preterm in-
fants with varying risks in later life. The
adverse consequences of LBW relate to
survival, growth, development and even

Table 4 Frequency (%) of underweight (assessed by weight-for-
age Z-score) according to birth weight among infants followed
up for the first 3 months

Z-score Low birth Normal birth Test of
weight-for-age weight weight significance

1st visit                        (n = 584)              (n = 1374)
< –2 SD 17.8 14.9 χ2 = 2.8
< –3 SD 3.8 1.6   χ2 = 8.8*
Mean (SD) –1.08 (1.08) –0.91 (1.06)        F = 10.22*

2nd visita                      (n = 44)                (n = 1224)
< –2 SD 12.5 8.1    χ2 = 7.4*
< –3 SD 0.7 0.7
Mean (SD) –0.67 (1.05) –0.56 (0.97)     F = 3.92

aNumbers differ because of drop-outs and missing information on some
questionnaires.
*Significant at P < 0.05.
SD = standard deviation.

Table 5 Low birth weight as a risk factor for underweight among infants followed up for 2 visits

Weight-for- 1st visit 2nd visit
age Z-score Riska 95% CI Riskb 95% CI Riska 95% CI Riskb 95% CI

<–2 SD 0.9 0.7–1.3 1.2 0.9–1.6 1.5 0.9–2.4 1.5 1.1–2.2

< –3 SD 1.3 0.5–3.1 2.6 1.4–4.8 0.9 0.2–4.9 1.2 0.3–4.7

aAdjusted for all variables.
bAdjusted for all variables excluding spacing.
SD = standard deviation.
CI = confidence interval.
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the development of disease in adult life.
These infants can suffer growth retarda-
tion which persists until adulthood.
Growth-retarded adult women are likely to
give birth to LBW babies, thereby perpetu-
ating a vicious cycle through generations
[14].

We examined the growth performance
of infants and its relationship to birth
weight status. The proportion of under-
weight (< –2 standard deviations) was sig-
nificantly higher in LBW than NBW infants
in the first 3 months (Table 4). LBW infants
had a higher risk of being underweight,
even after controlling for confounders (Ta-
ble 5). This (for NBW infants) was higher
at the first visit (1 month) but lower at the
second visit (3 months) than the figure re-
ported in the Egypt demographic and
health survey 1997 [15] which gives 11.7%
as < –2 standard deviations for all children
under 5 years of age.

Both during the neonatal period and into
infancy and childhood, LBW infants are at
much higher risk of mortality and severe
morbidity than full-sized infants are [8].
Low birth weight is a significant contribu-
tor to neonatal death in both industrialized
and developing countries [11]. Our results
showed a higher mortality rate in LBW than
NBW infants and a much higher adjusted
risk for neonatal death, even after control-
ling for confounders. This risk dropped
considerably by the end of the third month.

Our results are consistent with reported
higher perinatal [16], neonatal [17] or early
neonatal [18,19] mortality risks for LBW
infants in some developing countries. Neo-
natal mortality related to LBW was found to
carry a 7-fold increased risk in Dar es Sa-
laam, Tanzania [17]. It was reported that
the risk of neonatal death in LBW infants is
40 times higher than NBW infants. In the

Table 6 Mortality rate (%) by birth weight in infants followed for the
first 3 months

Mortality rate Low birth Normal birth Relative 95% CI
weight weight risk

1st visit                      (n = 633)          (n = 1448)
Mortality rate 29.2 1.9 15.2 10.3–22.5

2nd visita                    (n = 448)          (n = 1410)
Mortality rate 15.8 7.3 2.16  1.6–2.98

aEleven infants lost to follow-up.
CI = confidence interval.

Table 7 Low birth weight as a risk factor for mortality among infants followed up for 2 visits

Mortality 1st visit 2nd visit
Riska 95% CI Riskb 95% CI Riska 95% CI Riskb 95% CI

Low birth weight 24.8 14.3–42.9 23.7 15.4–36.3 2.7 1.7–4.2 2.3 1.6–3.3

aAdjusted for all variables.
bAdjusted for all variables excluding spacing.
CI = confidence interval.
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post neonatal period, LBW infants continue
to have an increased risk of death [11].

Low birth weight itself is regarded as a
major risk factor for other perinatal condi-
tions [11]. In infants whose birth weight is
very low, the suckling and swallowing re-
flexes are poorly developed and there is a
risk of intracranial bleeding resulting from
birth trauma. [8,20]. Many survivors of
LBW suffer both immediate and long-term
morbidity. [11] Most studies on the follow-
up of LBW infants include as a poor out-
come an excess of hospitalization,
particularly in the first year of life [10].
This was manifested in our study by the
high rate of NICU admission. This is in
conformity with the significant increase in
the incidence of perinatal morbidity found
among LBW infants reported by McIntire
et al. [21]. A 3-fold increase in neonatal
morbidity was also reported among LBW
infants in Tanzania [17].

Low-birth-weight infants are suscepti-
ble to kernicterus and neonatal jaundice
[11], which is reported in our study. This
could be one of the reasons for the high
rate of admission to NICU.

On the other hand, little is known about
the impact of LBW on the prevalence of
common infections. Since immune func-

tion is severely compromised in LBW in-
fants, it is reasonable to expect that they
will have more illness than NBW infants
will [22]. In addition, premature infants
face a variety of physiological handicaps
resulting from functional immaturity [20].

Low-birth-weight infants are more sus-
ceptible to conditions such as lower respi-
ratory tract infections. Much of the excess
hospitalization of LBW infants is attribut-
able to treatment for respiratory infection
[10]. Incidence of respiratory disease has
been directly related to both birth weight
and gestational age [21]. There is some ev-
idence for increased risk of acute respirato-
ry infection among LBW infants in our
results, however, we did not observe a
higher risk for diarrhoea. This could be due
to the short period of follow-up in this
study, since the incidence of diarrhoea is
rather low in the first months of life
[15,23].

It can be concluded that LBW babies
are at a higher risk of remaining under-
weight during the first months of life. They
are also at a higher risk of morbidity, in-
cluding neonatal jaundice and admission to
NICU, and mortality, especially during the
neonatal period.
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Frequency of visits for health care by
low-birth-weight and preterm Saudi
infants in the first year of life
D.A. Al-Qahtani,1 M.L. Imtiaz,1 S.N. Al-Dusari,2 A.P. Mustafa3 and R. Rafael4
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ABSTRACT A retrospective hospital-based cross-sectional survey in a Saudi Arabian hospital compared
the frequency of visits to hospital of low-birth-weight and normal-birth-weight infants and of preterm and full-
term infants during the first year of life. A multivariate analysis of the visits for health care with birth weight,
term, Apgar score, mode of delivery and sex was made for 1892 infants. The number of visits for health care
was significantly higher for low-birth-weight and preterm infants. While the mode of delivery had no effect on
the frequency of visits, male sex and poor Apgar score 5 minutes after birth were associated with greater
frequency of visits to specialty clinics and higher rates of hospitalization.

Fréquence des consultations de soins de santé pour les nourrissons de faible poids de naissance
et les prématurés saoudiens durant la première année de vie
RÉSUMÉ Une étude transversale hospitalière réalisée rétrospectivement dans un hôpital d’Arabie saoudite
a permis de comparer la fréquence des consultations à l’hôpital de nourrissons de faible poids de naissance
et de poids de naissance normal et des prématurés et des enfants nés à terme durant la première année de
vie. Une analyse multivariée des consultations de soins de santé comprenant le poids de naissance, le score
d’Apgar, le mode d’accouchement et le sexe a été effectuée pour 1892 nourrissons. Le nombre de consul-
tations de soins de santé était significativement plus élevé pour les nourrissons de faible poids de naissance
et les prématurés. Alors que le mode d’accouchement n’avait pas d’effet sur la fréquence des consultations,
le sexe masculin et un mauvais score d’Apgar à 5 minutes de vie étaient associés à une plus grande
fréquence des consultations dans les services spécialisés et à des taux d’hospitalisation plus élevés.
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Introduction

There have been great improvements in
perinatal medicine over the last few years.
Technological advances in neonatology,
better understanding of neonatal physiolo-
gy and close collaboration between obstet-
rics and neonatology has steadily improved
the survival of low-birth-weight (LBW) in-
fants. However, these positive outcomes
are accompanied by an increased burden
on health care resources [1].

LBW infants are at higher risk for mor-
bidity during their first year of life [2]. The
frequency of visits for health care, other
than preventive procedures such as immu-
nizations, provides an index of morbidity in
this group of children and gives a fair indi-
cation of the utilization of health care re-
sources by them. The present study was
undertaken to compare the frequency of
visits for medical care by low- and normal-
birth-weight infants as well as term and
preterm infant during the first year of life.
It was based in the Northern Area Armed
Forces Hospital, which is a modern, well-
equipped 330-bed hospital situated at King
Khalid Military City in Saudi Arabia close to
the border with Kuwait. The hospital offers
comprehensive health care to about
120 000 inhabitants of the city who are
mainly Saudi military personnel and their
dependents. Civilian Saudi personnel and
expatriate support staff form a small part of
the population. Four large satellite family
clinics offer primary health care to the de-
pendents of all eligible personnel.

Methods

Approval was obtained for this survey
from the Hospital Research Ethics Com-
mittee in April 2003. The sample included
all live born infants born between 00.00
hours 1 January 2001 and 24.00 hours 31

December 2001. Abortions, intrauterine fe-
tal deaths, stillbirths and neonatal deaths
were excluded from the study sample. In-
fants who never visited the hospital or pri-
mary care clinic (as they may have moved
out of the city or attended other hospitals)
did not have case files and were excluded
from the study.

Data was collected from the delivery
room register and the case files of the in-
fants. The delivery register yielded infor-
mation on the medical record numbers of
the infant and its mother, Apgar scores at 1
and 5 minutes after birth, date of birth,
birth weight, expected date of delivery,
mode of delivery, sex and nationality of the
infant. Gestational age and the term of the
infant were determined from the date of
birth and expected date of delivery. Expect-
ed date of delivery was calculated from the
findings of the last ultrasound scan during
the antenatal period. Where this was un-
available, it was calculated from the date of
the last menstrual period. Infants born after
37 complete weeks of gestation were con-
sidered full-term and the rest were catego-
rized as preterm. Birth weight was
measured in g using digital weighing scales
(Cardinal Detecto model no. 6735). Based
upon birth weight, the infants were sorted
into 3 groups. Those weighing 1499 g and
less were considered very low-birth-
weight (VLBW), while those weighing
2500 g and more were considered normal-
birth-weight (NBW). Infants weighing
1500 to 2499 g were considered moderate-
ly low-birth-weight (MLBW). Based upon
Apgar score at 5 minutes after birth, the in-
fants were divided into 2 groups; good Ap-
gar score (≥ 7) and poor Apgar score (< 7).

Each infant has two case files, one at
the primary care clinic and the other at the
hospital. Details of visits to the primary
care clinics and the emergency room were
obtained from the case files at the primary
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care clinics. Frequency of visits to the spe-
cialty clinics and details of admissions in
the hospital were obtained from the case
file of the infant maintained at the hospital.
The total number of visits was calculated
by adding the number of visits to the prima-
ry care clinics, emergency room and the
specialty clinics. The number of hospital-
izations and visits for immunization and
preventive care were excluded from the to-
tal visits.

Statistical analysis
The data was entered into Epi-Info soft-
ware version 3.2. Bivariate and multivariate
analysis was performed with the number of
visits and admissions and other variables
including birth weight, term, Apgar score at
5 minutes and mode of delivery. Means,
variance, standard deviation and median,
together with 25% and 75% confidence
limits were calculated for the number of
visits and admissions. ANOVA, a paramet-
ric test for inequality of population means,
was performed for normally distributed
data. Bartlett’s test for inequality of popula-
tion variances was performed to calculate
Bartlett’s chi-squared and P value. A small
P < 0.05 would suggest that variances
were not homogeneous and that the ANO-
VA test may not be appropriate for the pro-
cedure. For such cases, Mann-Whitney/
Wilcoxon 2-sample test (Kruskal-Wallis
test for 2 groups) was used to calculate the
P value for significance and to obtain
Kruskal-Wallis H, which is equivalent to
chi-squared. P < 0.05 was considered sig-
nificant.

Results

Baseline data
A total of 2417 deliveries were conducted
during the year 2001. Of these 2358
(98.0%) were live births, 45 (1.9%) were

stillbirths and 14 (0.6%) were neonatal
deaths with an overall perinatal mortality of
2.4%. Of the 2358 live-born infants, 466
never attended for medical care or immuni-
zation during their first year of life and, be-
cause they had no cases files, they were
excluded from the study. Of the remaining
1892 infants, 971 (51.3%) were males and
921 (48.7%) females (male to female ratio
of 1.05:1). The great majority of the infants
were Saudi Arabian (99.1%) nationality;
Egyptian and Sudanese infants formed
0.3% and 0.2% and American, Syrian, Sri
Lankan, Indian, Pakistani, Philippine, So-
mali and Iraqi infants were 0.4%.

The mode of delivery was mainly spon-
taneous vaginal delivery (85.3%), with
elective or emergency caesarean section
(10.1%), forceps-assisted (2.4%) and ven-
touse-assisted (2.2%) deliveries accounting
for the rest. Of the vaginal deliveries, 2.1%
were breech presentations. The incidence
of multiple births was 35 among the live
births (18.5 per 1000 live births). All of
these were twins.

The birth weight of the study sample
ranged from 685 g to 5645 g, with a mean
of 3111 g (standard deviation 524 g). Boys
were heavier than girls (mean birth weight
of 3165 g versus 3053 g).

There were a total of 191 LBW infants,
giving an incidence of LBW among the
study population of 101 per 1000 live
births. There were a total of 14 VLBW in-
fants (7 per 1000 live births) and their mean
birth weight was 1198 g (SD 252 g), range
685–1490 g. There were 177 (94 per 1000
live births) MLBW infants, with a mean
birth weight of 2239 g (SD 232 g), range
1540–2495 g. The remaining 1701 NBW
infants (899 per 1000 live births) had a
mean birth weight of 3217 g (SD 424 g),
range 2500–5645 g.

The mean gestational age of the sample
was 39.5 weeks (SD 1.7). There were 78
preterm infants, an incidence of 41 preterm
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deliveries per 1000 live births. Of the 14
VLBW infants, 13 (92.9%) were preterm,
while 43 (24.3%) of 177 MLBW infants
were preterm. Among 1701 NBW infants,
22 (1.3%) were preterm. The mean birth
weight of preterm infants was 2171 g (SD
671 g) while full-term infants had a mean
birth weight of 3151 g (SD 477g).

Based on Apgar score at 5 minutes after
birth, there were 1868 (98.7%) infants with
scores of ≥ 7 (good) and 24 (1.3%) infants
with scores of < 7 (poor).

Visits
Of the 1892 infants, 144 (7.6%) attended
for immunization only and 1748 (92.4%)
infants sought medical care at the hospital,
emergency room or their primary care clin-
ics. A total of 268 infants (14.2%) were
hospitalized for various reasons during this
period (Table 1). The number of admissions
for each of these infants varied from 1 to 5,
with a mean of 1.2 admissions. The total
visits for the infants varied from 1 to a max-
imum of 67 with a mean of 6.7 visits. How-
ever, only 1483 (78.4%) infants attended
for immunization. The number of contacts
for immunization among these infants var-
ied from a minimum of 1 to a maximum of
8 visits with a mean of 3.5 visits.

Sex
Overall, male infants presented for medical
care more often than females (Table 1).
Rates of hospitalization, visits to specialty
clinics and emergency room and total visits
were significantly higher among males. Fe-
male infants had a slightly higher number of
visits for immunization and lower number
of visits to the primary care clinics, but the
difference was not statistically significant.

Term
Overall, preterm infants made more fre-
quent visits than full-term infants (Table 1).

They had significantly higher rates of hos-
pitalization, total visits, visits to the emer-
gency room and specialty clinics.
Immunization visits and visits to the prima-
ry care clinics were both marginally higher
for term infants, but the difference was not
statistically significant.

Birth weight
There was a statistically significant differ-
ence in the number of admissions, total vis-
its, visits to the emergency room and
specialty clinics by the 3 groups of infants
categorized by birth weight (Table 1). How-
ever, there was no statistically significant
difference in their visits to primary care
clinics and for immunization. VLBW infants
had the highest number of admissions, total
visits, visits to the emergency room, prima-
ry care clinics, specialty clinics and for im-
munization. Among the 2 other categories
of infants, MLBW infants had higher rates
of admission, total visits, visits to the emer-
gency room and specialty clinics than NBW
infants; visits to primary care clinics and
for immunization were marginally higher
among NBW infants.

Birth weight and term
Bivariate analysis of the frequency of visits
with the birth weight and term of the infants
revealed a significantly higher number of
visits to specialty clinics and number of
hospitalizations for the 2 LBW categories
among full-term infants (Table 2). There
was no significant difference between the
birth weight categories of full-term infants
for visits to the emergency room, primary
care clinics, total visits and visits for immu-
nization. Among preterm infants, however,
total visits, hospitalizations and visits to the
emergency room and specialty clinics were
all highest for the VLBW infants and lowest
for the NBW infants. The difference was
statistically significant. Though visits to pri-
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mary care clinics and for immunization
were the highest among preterm VLBW in-
fants, the difference among the birth-
weight categories was not statistically
significant.

Mode of delivery
There was a significant difference in the
admission rates of infants born by different
modes of delivery (Table 1). Those born by
spontaneous vaginal delivery had a mean of
0.15 admissions while those born by cae-
sarean section, forceps- or ventouse-assist-
ed delivery, had a mean of 0.27 to 0.32
admissions during the period (P = 0.0003).
However, mode of delivery did not signifi-
cantly affect the frequency of total visits,
visits to the emergency room, primary care
clinic and specialty clinics and visits for im-
munization.

Multiple gestation
Twins made a higher number of visits and
hospitalizations than singletons, except for
immunization visits that were higher in the
latter group (Table 1). However, the differ-
ences were not statistically significant.

Apgar score
Rates of admission and visits to specialty
clinics were significantly higher among in-
fants scoring poorly on Apgar score at 5
minutes after birth (P = 0.00 and 0.01 re-
spectively) (Table 1). Although infants with
a poor Apgar score paid more total visits
and visits to the emergency room, the dif-
ference was not statistically significant.
Similarly, there was a slightly lower rate of
visits to primary care clinics and for immu-
nization by those with poor Apgar scores,
but again the difference was not statistically
significant.

Admissions
Considered overall, 268 infants had at least
1 admission during the first year of life: 223Ta
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had 1 admission, 36 had 2 admissions, and
7 had 3 admissions, 1 had 4 admissions and
1 had 5 admissions. Medical reasons con-
stituted over half the indications for admis-
sion. Respiratory, neurological and
infectious diseases formed the bulk of med-
ical indications for hospitalization, with gas-
trointestinal, haematological and metabolic
conditions contributing a smaller portion
(Table 3).

Certain conditions unique to the neonate
such as intrauterine growth retardation,
neonatal jaundice, neonatal thrombocyto-
paenia, birth asphyxia and meconium aspi-
ration, in addition to prematurity and low
birth weight per se, formed more than one-

fifth of the indications while congenital ab-
normalities contributed to over 8% of the
indications for hospitalization.

Overall, surgical conditions were indica-
tions for 1 in 10 admissions. Conditions re-
quiring corrective surgery such as inguinal
hernias and congenital deformities were in-
dications in 4.9% of the hospitalizations.
Trauma and poisoning were indications for
a little over 3% of the admissions.

Maternal risk factors such as eclampsia,
pregnancy-induced hypertension or intra-
partum seizures formed a small percentage
of the reasons for admission of the new-
born together with its mother.

Table 3 Indications for hospital admission during the first year of life comparing
birth weight categories and term for 1892 live-born infants.

Indication Overall Term Birth weight categories
Preterm Full-Term VLBW MLBW NBW

% % % % % %
(n = 268) (n = 44) (n = 244) (n = 13) (n = 60) (n = 195)

Medical
Respiratory 23.4 23.2 23.4 36.9 18.7 23.8
Neurological 8.9 0 10.8 0 4.0 11.3
Infectious diseases 7.1 7.1 7.1 15.8 4.0 7.4
Gastrointestinal 5.2 1.8 6.0 5.3 1.3 6.5
Haematological 4.0 1.8 4.5 0 2.7 4.8
Metabolic 3.7 0 4.5 0 5.3 3.5
Cardiovascular 2.2 1.8 2.2 0 5.3 1.3
Excretory 0.9 0 1.1 0 0 1.3
Endocrine 0.3 0 0.4 0 0 0.4

Paediatric
Neonatal conditions 22.5 44.6 17.8 31.6 45.3 14.3
Congenital abnormalities 8.9 8.9 8.9 5.3 8.0 9.5

Surgical
Operative surgery 4.9 1.8 5.6 0 1.3 6.5
Trauma 3.1 1.8 3.3 0 1.3 3.9
Other surgical conditions 1.2 1.8 1.1 5.3 0 1.3

Maternal
Maternal causes 3.7 5.4 3.3 0 2.7 4.3

VLBW = very low-birth-weight; MLBW = moderate low-birth-weight; NBW = normal-birth-weight.
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Among the VLBW infants, respiratory
conditions and neonatal conditions were in-
dications in one-third each of the hospital-
izations. However, respiratory causes
accounted for less than one-fifth of the ad-
missions among MLBW infants. The pre-
dominant cause for admission in this group
was for neonatal conditions such as prema-
turity, LBW, neonatal jaundice and birth as-
phyxia. Among the NBW infants, the
indications for admission were more varied.
About a quarter of the admissions were for
respiratory causes. Neonatal conditions and
neurological causes were the next most
common causes for admission in this
group. Congenital deformities, infectious
diseases, gastrointestinal conditions such as
gastroenteritis and haematological condi-
tions such as sickle cell crises constituted
the rest.

Among the preterm infants, neonatal
conditions such as birth asphyxia, meconi-
um aspiration and neonatal jaundice formed
a little less than half the indications for ad-
mission, while respiratory causes were in-
dications in about a quarter of the
hospitalizations. However, the indications
were less disparate among the full-term in-
fants. About a quarter of the admissions for
these infants were for respiratory causes,
while neonatal conditions were indications
in over 17% of the admissions. Other com-
mon causes included neurological condi-
tions and congenital deformities.

Discussion

Frequency of visits to the hospital is a re-
flection of the utilization of health care re-
sources. Studies over the past 3 decades
have established that preterm birth and
LBW can result in substantial costs to the
health sector following the infant’s initial
discharge from the hospital [3]. Informa-
tion on the pattern of the utilization of health

care services is needed by several groups:
by parents so that they can understand the
possible consequences of caring for LBW
and preterm infants; by paediatricians and
obstetricians to enable them to evaluate
their services and for research purposes; by
health administrators so that they can make
informed decisions and plan for improve-
ments where needed; and by the general
public so that they can take part in an in-
formed debate on priorities in health care
[1].

The baseline data of the present study
generally conforms to published studies in
Saudi Arabia. Al Eissa et al. [4], in their mul-
ticentre prospective study in Riyadh, calcu-
lated an incidence of LBW of 7.4% among
live born infants. Dawodu et al. [5] found
the incidence of LBW was 7.1% and VLBW
was 0.38% in a cohort of infants born at
King Fahad Hospital at Al Khobar. Khalid et
al. [6] found an incidence of 13.6% LBW in
a cohort of infants they studied at Taif. The
mean birth weight of the infants was 3044
g. Male infants were marginally heavier
than the female infants. Al Faraidy et al. [7]
conducted a nationwide survey of perinatal
mortality in Saudi Arabia in 1993. In their
sample, they found a mean birth weight of
3.15 kg with an incidence of LBW of 8.2%
and 8.6% of preterm births. Though the
mean birth weight and incidence of LBW is
comparable in the present study, the inci-
dence of preterm births is considerably
lower at 3.7%.

Though there is no dearth of studies on
the utilization of medical care by infants in
the first year of life in medical literature, no
study has so far been conducted in Saudi
Arabia. A MEDLINE search returned only 2
studies of relevance, a study conducted by
Siddiqui and Ogbeide [8] in Al Kharj and
another by Al Ayed et al. [9] at Riyadh.
However, these studies were confined to
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visits to the emergency room and covered
an age group of children beyond infancy.

Several studies have found that LBW in-
fants tend to use health care services more
often than non-LBW infants. Jackson et al.
[2] in their study in Sweden found that
VLBW infants made a greater number of
visits for health care in the first year of life
than NBW infants. Stevenson et al. [10]
studied a cohort of children born with LBW
in a geographically defined population at
Merseyside in the UK and followed them up
prospectively. They found that LBW infants
continued to use hospital and family practi-
tioner services more intensively than did
control infants up to the age of 9 years.
Similarly, Mutch et al. [11] found that the
admission rates of VLBW infants were con-
siderably higher than NBW infants. This is
borne out in the present study. LBW is con-
sistently associated with greater frequency
of visits for health care.

Studies have consistently found that the
need for medical services is substantially
greater for preterm infants than full-term
infants. Elder et al. [12] found that male
sex, lower gestation and lighter weight at
birth were risk factors for higher rates of
admission during the first year of life. Sim-
ilarly, Leijon et al. [13] found that preterm
children were more often admitted to hospi-
tal and had more outpatient attendances
during their first year of life. Blondel et al.
[14] in their study on the use of medical
services by preterm children during the first
year of life in the Epipage cohort found that
the total number of visits and contacts with
the specialists were more frequent for pre-
term infants than full-term infants. On the
other hand, Westcott et al. [15] did not find
a statistically significant difference in the
utilization of primary care services by term
and preterm infants, though the number of
admissions were higher for preterm infants.
Paneth et al. [16] conducted a study on a

large cohort of infants born in New York
city maternity services. They found that
lower gestational age at birth was signifi-
cantly associated with higher morbidity in
early infancy. Preterm infants have higher
rates of neurological disabilities, grow
poorly and have higher rates of other health
problems including poorer respiratory
health in early childhood [17]. The present
study has revealed a similar trend. Preterm
infants were found to visit for health care
more often than full-term infants.

Male infants made more frequent visits
than the females. The difference in the
number of visits by the males and females
was statistically significant for total visits,
number of hospitalizations and visits to the
emergency room and specialty clinics. The
number of visits to primary care clinics was
higher for male infants and the number of
visits for immunization was higher for fe-
male infants. The difference, however, was
not significant.

Krantz and Hjalmarson [18] in their
study of utilization of health care services
during the first year of life found that in-
fants born after elective caesarean section
had longer stays at the hospital than those
delivered by vaginal delivery, but the num-
ber of admissions was not affected signifi-
cantly by the mode of delivery. In the
present study, though the number of visits
for health care was higher for infants born
by assisted delivery and caesarean section
than those infants born by spontaneous
vaginal delivery, the difference was not sta-
tistically significant.

Low Apgar scores at 5 minutes general-
ly reflect the need for resuscitation in the
newborn infant. The effect of Apgar score
on the health status during infancy and early
childhood is controversial. Campbell et al.
[19] and Nelson et al. [20] have identified
Apgar score at birth as a predictor of motor
development in both LBW and NBW in-
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fants. The present study revealed a signifi-
cant difference in the number of visits to
specialists’ clinics at the hospital and the
number of admissions between infants hav-
ing a good score and those with a poor Ap-
gar score at 5 minutes after birth.

Respiratory tract disorders were a major
reason for hospitalization among the infants
of all groups of birth weight and term. Con-
ditions unique to the neonate such as meco-
nium aspiration, birth asphyxia, neonatal
jaundice and neonatal thrombocytopaenia
accounted for the majority of admissions
among the MLBW infants. Indications for
admission among the NBW infants were
more varied, though respiratory disorders
formed the largest group. Among VLBW
infants, respiratory and infectious causes
were indications for admission among more
than two-thirds of the infants.

Among preterm infants, neonatal condi-
tions including prematurity itself and LBW
were the most common indications for ad-
mission, followed by respiratory causes.
However, indications for admission were
more evenly balanced among the full-term
infants, with respiratory causes being the
most common indication closely followed
by neonatal conditions.

Langkamp et al. [21] in their study on a
nationally representative sample of infants
born in 1988 in the United States found that
LBW infants were at risk for immunization
delays compared with NBW infants. They
found that LBW infants received their first
3 vaccinations significantly later and they
were significantly less likely to be up to date
for all immunizations at age 12 months. In
our study, preterm infants had lesser num-
ber of visits for immunization than full term
infants. NBW infants had greater number of
contacts for immunization than MLBW in-
fants but lesser than VLBW infants. The
differences, however, were not statistically
significant. Though the females and infants

with good Apgar scores at 5 minutes visited
more often for immunization, the difference
between the sexes and Apgar categories
was not statistically significant. Mode of
delivery and multiple births had no effect on
the number of visits for immunization.

There are some limitations to the present
study: though only one hospital caters to all
the residents of the city, some soldiers and
their dependants registered at the hospital
reside outside the city at nearby towns due
to lack of accommodation in the city pre-
mises. Though these patients form only a
fraction of the study population, the fre-
quency of visits for this group of infants is
likely to be an underestimate since they are
likely to attend at hospitals outside the city
both for medical care and immunization.
This is the likely reason for the low percent-
age of immunization coverage shown in this
study. Every summer, a great majority of
soldiers’ families leave the city for the sum-
mer vacation. This is another factor leading
to an underestimation of visits and hospital-
izations in this study.

The calculation of expected date of de-
livery was based upon the date of the last
menstrual period in a few mothers lacking
ultrasound confirmation of gestational age
of the infant. The inaccuracy of this meth-
od of calculation of gestational age is likely
to reflect on the incidence of prematurity
among the infants in this sample.

Conclusions

LBW and preterm infants use health care
services more often than non-LBW and
full-term infants. Higher incidence of debil-
itating conditions and greater susceptibility
to neonatal precipitants could be possible
reasons for this higher incidence. Birth
weight, gestational age at birth and sex of
the baby significantly affected the frequen-
cy of visits for health care. While Apgar
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scores at 5 minutes after birth were found
to affect the frequency of visits to the spe-
cialty clinics and the number of hospitaliza-
tions, the mode of delivery of the baby and
the multiplicity of births was not found to
affect the use of health resources during the
first year of life.

With improvements in neonatal care and
obstetric services in Saudi Arabia, a greater

number of LBW and preterm infants are
likely to survive into childhood. The in-
creased survival of these infants has impor-
tant implications for health resource
allocation. Health service administrators
need to keep this in view while planning for
neonatal services in this country.
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Technical updates of the guidelines on the IMCI: Evidence and recom-
mendations for further adaptations
Since the IMCI guidelines were first introduced, new evidence has become
available from research, including studies coordinated by the Department
of Child and Adolescent Health and Development (CAH/HQ), which has led
to new IMCI recommendations. The updates concern the following topics:
1. Antibiotic treatment of severe and non-severe pneumonia;
2. Management of diarrhoeal diseases;
3. Antimalarials for treatment of malaria;
4. Treatment of ear infections;
5. Infant feeding;
6. Management of helminth infestations in children below 24 months.
Of relevance to public health programme managers in countries already
implementing IMCI is the process to introduce the proposed recommenda-
tions in the existing guidelines, which requires reaching a consensus, a
change in policies, the adaptation of guidelines and training materials,
orientations or refresher training courses for health personnel already
trained in IMCI, and involvement of professional and academic institutions
and key partners. Further information can be found at: http://www.
emro.who.int/cah/news- IMCIGuidelines_Updates.htm
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ABSTRACT A study was made of the effects of extra immunization activities on routine immunization
coverage at district level in Pakistan in a secondary analysis of data from UNICEF and the Pakistan national
census. Linear regression analysis was made on data from 107 districts to estimate the effects of extra
immunization efforts in the national neonatal tetanus programme on the coverage rate of the third dose of
diphtheria–pertussis–tetanus (DPT3) after controlling for other potential confounding factors. The districts
that implemented extra national neonatal tetanus immunization were at risk of having lower routine DPT3
coverage than those that did not. Additional immunization efforts, without additional resources, may reduce
the effect of the routine Expanded Programme on Immunization.

Incidence des efforts de vaccination supplémentaire sur la vaccination systématique au niveau du
district au Pakistan
RÉSUMÉ Une étude a été réalisée sur l’incidence des activités de vaccination supplémentaire sur la
couverture vaccinale systématique au niveau du district au Pakistan dans une analyse secondaire des
données provenant de l’UNICEF et du recensement national au Pakistan. Une analyse de régression linéaire
a été effectuée sur des données provenant de 107 districts pour estimer l’incidence des efforts de vaccina-
tion supplémentaire déployés dans le cadre du programme national de lutte contre le tétanos néonatal sur le
taux de couverture par la troisième dose du vaccin antidiphtérique-antitétanique-anticoquelucheux (DTC3)
après élimination d’autres facteurs de confusion potentiels. Les districts ayant mis en œuvre la vaccination
supplémentaire contre le tétanos néonatal au niveau national risquaient d’avoir une plus faible couverture
vaccinale systématique par le DTC3 que ceux qui ne l’avaient pas mis en oeuvre. Les efforts de vaccination
supplémentaire, sans ressources additionnelles, peuvent réduire l’effet du Programme élargi de vaccination
systématique.
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Introduction

Immunization programmes are among the
most cost-effective ways to reduce child-
hood morbidity and mortality [1,2]. In Pa-
kistan, the Expanded Programme on
Immunization (EPI) was started in 1978
with support from the World Health Orga-
nization (WHO) and the United Nations
Children’s Fund (UNICEF) to provide im-
munization to all children aged less than 5
years against tuberculosis, diphtheria,
whooping cough, tetanus, polio and mea-
sles [3]. EPI services cover the following
vaccines and schedule as recommended by
WHO [4]: Bacillus Calmette-Guérin (BCG),
given at birth; diptheria, pertussis, tetanus
(DPT3), given in 3 doses at 6, 10 and 14
weeks; oral polio vaccine (OPV), given in 3
doses at 6, 10 and 14 weeks; and measles
vaccine, given at 9 months.

Fully vaccinated children are potentially
prevented from morbidity and mortality as-
sociated with those diseases and high im-
munization coverage in the population is
necessary to reduce transmission and pre-
vent disease outbreaks. However, Pakistan
has not been able to provide optimum im-
munization coverage. Pakistan has received
considerable financial support from the
Global Alliance for Vaccines and Immuniza-
tion and has committed itself to substantial-
ly increase  immunization coverage.
Unfortunately, as in many other low-in-
come countries, progress on immunization
coverage in Pakistan has been modest over
the last decade. Data from UNICEF and
WHO indicate that from 1990 to at least
2001, immunization coverage rates have
been essentially stagnant in low-income
countries (data not shown), and there is a
pressing need to identify specific actions
that can be taken by governments and EPI
managers to change the current trend.
Since 1999–2000, the EPI cell of the Paki-

stan National Institute of Health has report-
ed a significant decline in immunization
based on aggregated data at the provincial
level. Household surveys by UNICEF in
2001–2, found very large variations of im-
munization coverage rates between dis-
tricts. For example, the average DPT3
coverage of 58% represents a very large
variation between districts, ranging from
6.0% to 92.5% [5]. This variation is impor-
tant because it provides an opportunity to
identify the factors that are associated with
coverage and because it highlights districts
that need extra help so that inequalities in
immunization coverage can be corrected.

In Pakistan, the EPI programme is man-
aged and implemented at the district level.
Events that add extra burden on the pro-
gramme can compromise its performance
and the coverage at district level (M. Saeed,
unpublished report for the World Bank,
2003). This study aimed to examine the ef-
fects of extra immunization activities of the
national neonatal tetanus programme on
routine immunization coverage at district
level.

Methods

This study was based on the secondary
analysis of data from UNICEF and Pakistan
Census Bureau published reports with all
identifying information about individual dis-
tricts removed.

Information was used from 107 dis-
tricts included in the UNICEF “third party
evaluation” household surveys [6,7]. The
survey used quantitative methods and was
designed according to the WHO standard
for EPI evaluations, i.e. 30-cluster sam-
pling technique [4]. The sample of districts
was from the total 119 districts in 4 major
provinces of Pakistan. For security rea-
sons, Azad Kashmir region (region is equiv-
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alent to province) with 7 districts and
Northern Areas region with 5 areas (area is
equivalent to district) were not included in
the original surveys. Islamabad Capital Ter-
ritory was also not included.

The sample included all 34 districts of
Punjab, 31 of 38 districts and agencies
(agency is also equivalent to district) of
North Western Frontier province and Fed-
eral Administered Tribal Areas, l8 of the 21
districts of Sindh and 24 of the 26 districts
of Baluchistan (Table 1). Thirty clusters
were randomly selected in each district
with probability proportional to the size of
the village population, except for urban dis-
tricts such as Lahore and Karachi, where
60 clusters were selected for each district:
30 clusters for urban, and 30 clusters for
rural. In each cluster, 7 households that had
at least 1 child aged 12–23 months were
randomly selected to interview for EPI
coverage; and 7 households that had at
least 1 child aged 0–11 months were ran-
domly selected to interview the mother for
her tetanus toxoid status. The most current

district immunization coverage data were
from 2001–2 third party evaluation house-
hold surveys.

From early 2001 to 2002, Pakistan
launched the national neonatal tetanus
(NNT) programme to accelerate neonatal
tetanus elimination by conducting a series
of tetanus toxoid campaigns in 57 districts
(out of 119) for all women of childbearing
age. These included 15 districts in Punjab
province, 18 districts of the province of
Sindh, 7 districts from Baluchistan prov-
ince and 17 districts in North Western
Frontier province and Federal Administered
Tribal Areas (Table 1). The participating
districts were provided some financial in-
put to cover the cost of extra activities.
However, they were not allowed to hire ad-
ditional staff and asked to use current EPI
staff to run the programme [8].

Because information on full immuniza-
tion coverage in children aged 12–23
months is not available, information on the
third dose of DPT3 is used as a proxy indi-
cator for full immunization coverage. A

Table 1 Sample of districts in the UNICEF’s third party evaluation
for the Expanded Programme of Immunization between 2001–2
and districts participating in national neonatal tetanus (NNT)

Provincea Total Total of NNT
districts districts programme

sampled districts
No. No. % No. %

Punjab 34 34 100 15 44

Sindh 21 18 86 18 100

Baluchistan 26 24 92 7 29

North Western Frontier
province and Federal
Administered Tribal Areas 38 31 82 17 55

Total 119 107 90 57 53

aAzad Kashmir, Northern Areas and Islamabad Capital Territory are not
included.
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child who has received DPT3 is very likely
to have received at least 3 doses of DPT
and OPV, and most likely BCG and measles
vaccine also [9].

Characteristics of the districts that were
potential factors associated with immuniza-
tion rate were recorded: population density,
adjusting for population growth rate of
2002 (< 100, 100–200, > 200 per square
kilometre); percentage of households with
galvanized roof material such as concrete,
brick or tin (0–20%, > 20%); percentage of
households with electricity (< 50%, 50–
75%, > 75%); percentage of households
with television (0–20%, 21–50%, > 50%),
percentage of school-age children enrolled
in primary education (0–30%, > 30%); dis-
trict literacy rate (< 20%, 20–40%,
> 40%); and district female literacy rate
(< 10%, 10–20%, > 20%). Population den-
sity was controlled for because of its asso-
ciation with immunization coverage [10].
The analysis also controlled for economic
status (represented by 3 household asset
variables: roofing, electricity, and televi-
sion); and education attainment. Previous
studies show that economic status and ed-
ucation attainment are positively associated
with immunization coverage [11].

Linear regression was used to analyse
the association between the rate of DPT3
coverage and the NNT coverage and other
district characteristics using STATA, ver-
sion 8.1. Regression coefficients and 95%
confidence intervals were used to assess
the significance level of the association.

Results

The distribution of the sample districts by
province was similar to the national distri-
bution (Table 1). It included all districts
from Punjab, 86% from Sindh, 92% from
Baluchistan and 82% from North Western
Frontier province and Federal Administered

Tribal Areas. Among those districts, 53%
overall participated in the extra-immuniza-
tion NNT programme.

Table 2 compares the household and lit-
eracy characteristics of the whole sample
of districts and the DPT3 coverage of the
sample districts and the districts participat-
ing in the NNT programme. The character-
istics of NNT districts were significantly
different from the whole sample of districts
(P < 0.05) in terms of percentage of house-
holds with electricity, percentage of house-
holds owning a television set and adult
literacy rate.

The DPT3 coverage among districts in-
cluded in the NNT programme was 53.8%,
compared with 62.1% among those with-
out the NNT programme (Table 2). Table 2
shows the effects of variables controlled in
the univariate analysis. The DPT3 coverage
was higher in districts with a higher popu-
lation density, higher proportion of house-
holds with quality roofing, higher
proportion of households with electricity,
and higher proportion of households with a
television set. The coverage was also high-
er in districts with a higher school enrol-
ment rate, higher adult literacy rate or
higher female literacy rate. These effects
did not hold in multivariate analysis, except
for owning a television.

The DPT3 immunization coverage in
districts that implemented NNT immuniza-
tion was about 8% lower than those that
did not (unadjusted regression coefficient =
–8.30) (P < 0.1) (Table 3, model 1). Adjust-
ing for population density and household
durable assets such as galvanized roofing,
electricity and television, sharpened the ef-
fect and the regression coefficient re-
mained significantly large (–11.79) (P
< 0.01) (Table 3, model 2). In the full mod-
el (model 3), when the analysis was also
adjusted for district educational character-
istics such as school enrolment rate, litera-
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Table 2 Distribution of district level diptheria-pertussis-tetanus (DPT3)
coverage and the national neonatal tetanus (NNT) programme coverage
between 2001–2 by selected characteristics

District characteristics Total of DPT3 coverage
districts Overall NNT programme
sampled districts
(n = 107) (n = 107) (n = 57)

NNT programme district
No 46.7 62.1 –
Yes 53.3 53.8 –

Population density ( per km2) P = 0.036 P = 0.055
< 100 31.8 42.7 21.4
100–200 21.5 56.4 25.0
> 200 46.7 68.1 53.6

Galvanized roof (% of households) P = 0.001 P = 0.970
0–20 56.2 49.1 56.4
> 20 43.8 67.3 43.6

Electricity (% of households) P = 0.002 P = 0.049
< 50 35.2 46.8 25.0
50–75 34.3 58.9 42.9
> 75 30.6 68.7 32.1

Television (% of households) P = 0.001 P = 0.013
< 20 38.7 41.2 27.3
20–50 27.4 58.2 38.2
> 50 34.0 74.5 34.6

School enrolment rate (% of
school-age children) P < 0.0001 P = 0.749

0–30 57.0 46.0 58.5
> 30 43.0 72.6 41.5

Literacy rate (% of adults) P < 0.0001 P = 0.016
0–20 23.2 37.3 14.3
21–40 48.2 54.8 60.7
> 40 28.7 78.2 25.0

Female literacy rate (% of women) P < 0.0001 P = 0.091
0–10 28.7 38.2 21.4
11–20 27.8 51.9 35.7
> 20 43.5 73.8 42.9

n = number of districts.

cy rate and female literacy rate, the effects
of the NNT programme on DPT3 coverage
remained unchanged (regression coeffi-
cient = –11.20, P < 0.01). The DPT3 cov-

erage rate in the districts that implemented
NNT was about 11% lower than the dis-
tricts that did not. The NNT programme,
population density, household durable as-
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Table 3 Unadjusted and adjusted regression coefficients of the effects of the national neonatal
tetanus (NNT) programme on routine diptheria–pertussis–tetanus (DPT3) coverage rate at
district level

Variables Model 1 (n = 107) Model 2 (n = 102) Model 3 (n = 96)
r  (95% CI) r  (95% CI) r  (95% CI)

NNT programme district
Noa – – –
Yes 8.30 (–17.37, 0.81) 11.79 (–19.65, –3.92) 11.20 (–18.59, –3.81)

Population density ( per km2)
< 100a – –
100–200 5.53 (–5.97, 17.04) 3.86 (–8.14, 15.86)
> 200 5.62 (–6.85, 18.09) 3.70 (–8.32, 15.72)

Galvanized roof (% of
households)

0–20a – –
> 20 7.90 (–0.76, 16.57) 2.60 (–6.99, 12.18)

Electricity (% of households)
< 50a – –
50–75 –1.90 (–12.91, 9.11) –3.94 (–14.68, 6.80)
> 75 0.88 (–11.05, 12.81) –4.39 (–16.98, 8.20)

Television (% of households)
< 20a – –
20–50 14.21 (1.01, 27.42) 6.57 (–6.84, 19.97)
> 50 28.63 (15.63, 41.63) 15.75 (1.46, 30.03)

School enrolment rate (% of
school-age children)

0–30a –
> 30 2.01 (–9.69, 13.71)

Literacy rate (% of adults)
0–20a –
21–40 11.04 (–6.62, 28.70)
> 40 21.84 (–0.70, 44.39)

Female literacy rate (%)
0–10a

11–20 7.37 (–8.47, 23.20)
> 20 11.38 (–8.67, 31.43)

r = regression coefficient.
n = number of districts.
CI = confidence interval.

sets and educational characteristics ex-
plained about 52% of the variation in DPT3
coverage rates in districts (adjusted R2 =
0.52).

Discussion

The districts that implemented extra NNT
were at-risk of having lower routine DPT3
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coverage than those that did not. The find-
ings from this study suggest some action
policies are needed for improving the per-
formance of the routine EPI programme.
The NNT programme in 57 districts was
implemented without mobilization of addi-
tional staff and relied exclusively on the ex-
isting routine EPI staff in the districts. The
NNT programme unavoidably demands
more efforts and puts more pressure on the
EPI staff who are obliged to share their
time and effort to satisfy both activities;
this can compromise the routine activity. A
previous study in 2 districts of Punjab, one
with high and another with low immuniza-
tion coverage, showed that national immu-
nization days—another special activity
similar to NNT but targeting poliomyeli-
tis—could harm routine immunization, as
the proportion of routinely immunized chil-
dren always dropped during national immu-
nization days (M. Saeed, unpublished
report for the World Bank, 2003). It indi-
cated that unless the issues of storage of
supplies, supervision and manpower were
addressed adequately during these addition-
al immunization efforts, which in many
cases they were not, the national immuni-
zation days compromised the ongoing rou-
tine immunization activities. A study in rural
India on the impact of national polio immu-
nization campaigns on levels and equity in
immunization coverage also found that
mass polio immunization campaigns lacked
positive effects on coverage of other non-
polio EPI vaccinations [12].

The effects of controlling for factors
that were observed in the univariate analy-
sis did not hold in the multivariate analysis
except for the effect of television owner-
ship. The effect of level of television own-
ership on the DPT3 coverage rate was
statistically significant and independent of
other variables. This effect may be mediat-

ed by televised immunization promotion
messages, which are common in Pakistan.
The positive effect of immunization pro-
motion on immunization coverage rates
through television and radio has been ob-
served in Senegal, Colombia, Brazil, Ecua-
dor and Mexico [13,14].

There were a number of limitations to
the study. First, it is an observational study
and the districts were not randomly as-
signed to the exposure factor (implementa-
tion of NNT). Secondly, there were no
survey data before the implementation of
the NNT programme; therefore, we cannot
compare the coverage between NNT and
non-NNT districts before the implementa-
tion of NNT. There are reporting data to
suggest that prior to implementation of
NNT, the DPT3 coverage in NNT districts
is higher than that in non-NNT districts
(data not shown) and these support the
finding in the paper. However, the reporting
data were not collected in the same manner
as survey data and cannot be used to com-
pare with survey data. Thirdly, there was a
potential bias caused by the exclusion of 12
districts (10%) from the sample and we
were not able to adjust the population den-
sity from the census data, which were col-
lected in 1999. Finally, during the past few
years, political instability in the regions
around Pakistan may contribute to the vari-
ation in immunization coverage at district
level due to population displacement. How-
ever, we did not have relevant information
at the district level related to these factors
for our analysis.
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ABSTRACT A cross-sectional study explored the clinical and laboratory aspects of malaria among children
presenting with fever to 2 paediatric hospitals in Khartoum state during the low transmission season. Out of
655 febrile patients, 35.9% were recorded as having malaria based on hospital laboratory results. However,
re-examination of slides at the National Malaria Control Programme referral laboratory confirmed malaria in
only 32.8% of those diagnosed with malaria at hospital level. Analysis of symptoms and signs revealed great
variability in clinical presentation. Although some findings were associated with malaria, developing a sensi-
tive clinical algorithm was difficult. Further investment is needed to improve microscopic diagnosis facilities
in local hospitals to overcome the problem of over-diagnosis of malaria.

Aspects cliniques et biologiques du paludisme chez les enfants ayant de la fièvre dans une zone de
faible transmission au Soudan
RÉSUMÉ Une étude transversale sur les aspects cliniques et biologiques du paludisme chez les enfants
ayant de la fièvre a été réalisée dans 2 hôpitaux pédiatriques de l’État de Khartoum pendant la saison de
faible transmission. Sur les 655 patients fébriles, 35,9 % ont été recensés comme étant atteints de paludisme
en se fondant sur les résultats de laboratoire de l’hôpital. Toutefois, le réexamen des lames au laboratoire de
référence du Programme national de lutte antipaludique a confirmé le paludisme chez seulement 32,8 % des
enfants diagnostiqués avec le paludisme au niveau hospitalier. L’analyse des symptômes et signes a révélé
une grande variabilité dans le tableau clinique. Bien que certains résultats soient associés au paludisme, il a
été difficile d’élaborer un algorithme clinique sensible. Un investissement supplémentaire est nécessaire
pour améliorer les moyens de diagnostic microscopique dans les hôpitaux locaux afin de surmonter le
problème du diagnostic par excès du paludisme.
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Introduction

Malaria remains a public health problem
worldwide with the majority of cases and
deaths seen in Sub-Saharan Africa [1,2].
On average, an African child experiences 6
episodes of malaria a year and almost 1 mil-
lion deaths occur annually among children
[3,4].

Malaria in Sudan accounts for 20%–
40% of the total attendances at outpatient
departments and around 30%–40% of hos-
pital admissions, with an annual reported 4
million cases and 4000 deaths on average.
Plasmodium falciparum is the predominant
species and the dominant malaria vectors
include Anopheles arabiensis, A. gambiae
and A. funestus [unpublished report, Na-
tional Malaria Control Programme, Sudan].
In Khartoum state, malaria is classified as
hypoendemic with 2 peaks, 1 in the rainy
season and 1 in the winter. Early in the last
century (1904), the Khartoum area was de-
clared malaria-free after the use of very
simple measures for larval control [5]. As a
result of internal displacement of the popu-
lation, massive urbanization with expansion
of the city limits, an influx of refugees and
deterioration in the malaria control pro-
gramme, the situation has worsened greatly
during the last 20 years. In 2001 and 2002,
there were 908 923 and 759 305 cases of
malaria respectively recorded in the area
[6]. The majority were the result of infec-
tion with P. falciparum (85.6%), with a
small proportion due to other species (P.
vivax 8.2% and P. ovale 6.2%) [7].

Children with malaria usually present
with fever and other symptoms and signs
suggestive of uncomplicated or severe
complicated malaria [8]. Other common in-
fections in children may lead to these clini-
cal findings; the list includes tonsillitis,
pneumonia, urinary tract infection, dysen-

tery, septicaemia and meningitis. It is diffi-
cult therefore to diagnose malaria with con-
fidence without a high index of suspicion
and supportive (reliable) laboratory results.
Although laboratory confirmation is essen-
tial where facilities are available, better clin-
ical definition has been found to improve
the specificity of malaria diagnosis espe-
cially in areas of low endemicity [9].

In Sudan, the majority of registered ma-
laria cases are clinically diagnosed. In addi-
tion to the over-reliance of health workers
on clinical judgement, there is the problem
of low specificity and sensitivity of micro-
scopic diagnosis of malaria in local hospi-
tals [6,10]. Malaria case management in the
Khartoum area is delivered by health work-
ers in over 500 public, private and non-
governmental organization health facilities.
The majority of these lack proper facilities
for microscope examination of slides. Due
to lack of referral arrangements, these hos-
pitals take a considerable burden of uncom-
plicated as well as of severe complicated
malaria.

This study in Khartoum was conducted
to assess the association between certain
clinical/laboratory findings and malaria
among children in an urban area with low
malaria transmission. This may help in de-
veloping a sensitive clinical algorithm for
the diagnosis of malaria.

Methods

Study setting
Khartoum, the capital of Sudan, has a pop-
ulation of around 5 million, distributed over
28 000 km2. This cross-sectional facility-
based study was conducted in 2 teaching
paediatric hospitals, chosen intentionally
out of 6 paediatric hospitals in the area,
during the period 7 January to 31 March
2002.
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Sample
The sample was drawn from children aged
from 2 months to 16 years who presented
to the outpatient department of the 2 partic-
ipating hospitals with fever or a history of
fever within the past 72 hours. Patients
with a problem obviously not suggestive of
malaria and patients with criteria suggestive
of severe malaria were excluded. The min-
imum sample size was estimated to be 400
children divided over the 2 hospitals [11].
The calculation was based on an estimation
that 50% of hospital attendances were sus-
pected malaria, targeting 95% confidence
interval (CI). In each hospital, 2 full work-
ing days per week were assigned for the
study during the study period.

Clinical data
A pre-tested pre-coded questionnaire was
used to record personal data about patients,
signs and symptoms and the results of lab-
oratory examinations. In each hospital, a
trained paediatric registrar, assisted by a
house officer, collected the data. Verbal
consent for participation was obtained
from the patient or caretaker, before taking
a history and making a clinical examination.
The selected child was seen first by the
house-officer and then by the registrar. For
children who could not respond properly,
data were collected from their mothers or
any other caretakers with them. Each pa-
tient was then sent to the hospital laborato-
ry for investigation of peripheral blood
films for malaria and measurement of hae-
moglobin level. The results of the laborato-
ry investigations were recorded on a
special form and then incorporated into the
patient questionnaire.

Laboratory tests
Blood samples were obtained from all chil-
dren for examination for malaria parasites.
For microscopic diagnosis of malaria, thin

and thick blood films were stained using
10% Giemsa stain. Hundreds of fields were
examined at 10 × 100 magnification under
oil immersion by trained malaria microsco-
pists for the presence of trophozoite and
gametocyte stages, and for identification of
parasite species. The density was estimated
by counting the number of asexual para-
sites per 200 white blood cells and then
multiplied by 40 to get the parasite number
per 8000 white blood cells.

As the “gold standard” for malaria diag-
nosis, all blood films were re-examined
under the supervision of a senior parasitol-
ogist at the National Malaria Control Pro-
gramme referral laboratory. Haemoglobin
level was estimated colorimeterically using
Drabkin’s solution.

Malaria cases were defined as patients
with any degree of parasitaemia as con-
firmed by the referral laboratory. The rest
of the cases were considered as fever due
to other diseases and used as controls in the
odds ratio (OR) analysis of symptoms and
signs.

Data analysis
The questionnaires were collected on a
weekly basis and entered into a computer
and analysed using SPSS, version 10.0, and
Epi-Info, version 6.04b software. Tables
or figures were generated as appropriate.
Frequencies were compared using the chi-
squared test. OR with 95% CI were used to
assess the association between various
clinical laboratory findings and malaria.
The OR for clinical and laboratory findings
were calculated for all children and for chil-
dren under 5 years old.

Results

During the study period 655 febrile patients
were enrolled in the study. Their ages var-
ied between 2 months and 16 years, with a
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mean (standard deviation) age of 49.7
(45.2) months. Children under 5 years
were 65.8%. The male to female ratio was
almost 1:1. All were resident in Khartoum
state, distributed over 5 provinces.

Laboratory results
Of the patients 35.9% (235/655) were
identified as having malaria based on hospi-
tal laboratory results. Re-examination of
the slides at the National Malaria Control
Programme referral laboratory revealed a
slide positive rate of only 11.7%, i.e. only
32.8% (77/235) of slides assigned as posi-
tive at hospital level (Table 1). Neverthe-
less, 6 cases of malaria were missed
(assigned as negative for malaria by the
hospital laboratories). The overall specifici-
ty for the hospital laboratory testing was
73% and the sensitivity was 90%.

Almost 50% of slides examined in 1
hospital were judged positive compared
with 12.4% at the referral laboratory,
whereas at the other hospital only 17.8% of
slide were positive versus 10.9% at the re-
ferral laboratory. Therefore the false-posi-
tive rate was very different at the 2
hospitals (61.2% versus 25.2%) (Table 1).

All the parasites identified were P. falci-
parum. Parasite counts was made at the re-

ferral laboratory only; no patient had a par-
asite count above 100 000 parasites/µL and
only 12.9% had less than 1000 parasites/
µL. The majority (87.1%) had between
1000 to 100 000 parasites/µL.

Signs and symptoms
Fever, as perceived by the patient or care-
taker, was the admission criterion. An axil-
lary temperature of ≥ 37.5 °C was found in
254 (38.8%) of all patients. For cases with
true-positive slides, an axillary temperature
of ≥ 37.5 °C was found in 23 patients
(29.9%), reflecting the intermittent nature
of fever in malaria. The other symptoms,
signs and laboratory results were seen with
different frequencies (Table 2). Intermit-
tent fever, headache, irritability, cough, ill
appearance and axillary temperature ≥ 37.5
ºC were the criteria seen in more than 60%
of patients, followed by rigours, vomiting
and runny nose which were seen in more
than 50% of patients; other criteria were
seen in less than 30% of patients.

Odds ratio analysis
According to the results of the referral lab-
oratory, patients were classified into those
with blood films positive for P. falciparum
(malaria patients) and no positive films

Table 1 Malaria slide positive rates and the specificity and sensitivity of local hospital
test results for children presenting with fever to paediatric hospitals in Khartoum
state

Hospital Total Referral Hospital laboratory
slides laboratorya  Slides Missed Specificity Sensitivity
tested Slides positive cases % %

No. positive No. No.
No.

Hospital A 380 47 186 1 58 98

Hospital B 275 30 49 5 90 83

Total 655 77 235 6 72 92

aGold standard.
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(control patients) and the odds ratio analy-
sis was made on this basis. Each case had 8
controls, matched with respect to mean
age (P = 0.84), mean weight (P = 0.32) and
sex (P = 0.067).

For malaria among all ages, out of the
long list of symptoms and signs, no clinical
or laboratory feature was found to be posi-
tively associated with slide-positive malar-
ia, with the exception of inability to feed
(OR 1.92).

The following signs were found to be
significantly negatively associated with
slide-positive malaria: having fever with ri-
gours (OR 0.71), irritability (OR 0.86),
running nose (OR 0.82), ill appearance (OR
0.88), axillary temperature ≥ 37.5 °C (OR
0.82), no grunting (OR 0.98), no rash (OR
0.97) and haemoglobin ≤ 6 g/dL (OR 0.36).
Analysis of the data related to children less
than 5 years showed a significant negative
association between malaria and having fe-
ver with fast breathing, running nose, no
grunting, no rash, haemoglobin ≤ 6 g/dL
and being a female (Table 3).

None of the cases with grunting or rash
had malaria and a minority of those with
earache (10.2%), flaring nose (13.3%) or
wheezes (4.2%) had positive blood films
for P. falciparum (Table 3). As regards the
high false-positive rates at of both hospital
laboratories, it was found that 31 patients
with the above symptoms/signs were treat-
ed as malaria although they had a clear
cause for the fever.

Discussion

Early diagnosis and appropriate treatment
of malaria cases is recognized by the World
Health Organization (WHO) as an impor-
tant strategy to reduce suffering and death
from malaria [1]. This implies that mothers
and patients are able to recognize the clini-

Table 2 Frequency of various signs and
symptoms among children presenting with
fever to paediatric hospitals in Khartoum
state

Variable No. (n = 655) %

Ill appearance 535 81.7

Irritability 464 70.8

Intermittent fever 516 78.8

Headache 223b 69.7

Cough 429 65.5

Axillary temp. ≥ 37.5 °C 401 61.2

Nausea or vomiting 385 58.8

Generalized aches 160a 54.2

Runny nose 345 52.7

Fever with rigors 340 51.9

Poor feeding/failure
to suck 139 21.2

Urinary complaints 128 19.5

Crepitations 116 17.7

Pale appearance 115 17.6

Blood film +ve for
P. falciparum 77c 11.8

Convulsions present/
recent history 64 9.8

Earache 49 7.5

Dehydration 46 7.0

Splenomegaly 45 6.9

Bloody diarrhoea 44 6.7

Fast breathing 41 6.3

Haemoglobin ≤ 6 g/dL 37 5.6

Difficulty in breathing 35 5.3

Hepatomegaly 28 4.3

Nasal flaring 15 2.3

Wheeze 24 3.7

Rash 15 2.3

Grunting 8 1.2

n = total number of patients examined.
aApplicable for 295 patients.
bApplicable for 320 patients.
cBased on referral laboratory re-examination.
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Table 3 Odds ratios for various signs, symptoms and laboratory findings among
children diagnosed with malaria at paediatric hospitals in Khartoum state

Clinical/laboratory Malaria among all children Malaria among < 5-year-
finding old children

No. OR (95% CI) No. OR (95% CI)

Inability to feed/poor feeding 9 1.92 (1.02–3.62)* 6 1.96 (0.91 - 4.25)

Splenomegaly 4 1.36 (0.50–3.70) 2 1.28 (0.30–5.32)

Urinary complaints 12 1.28 (0.74–2.22) 9 1.09 (0.58–2.04)

Bloody diarrhoea 24 1.18 (0.51–2.41) 5 0.70 (0.29–1.69)

Earache 5 1.17 (0.48–2.86) 3 1.45 (0.60–4.55)

Hepatomegaly 3 1.11 (0.34–3.59) 2 1.02 (0.24–4.32)

Dehydration 5 1.09 (0.44–2.68) 5 1.05 (0.43–2.53)

Convulsions 7 1.08 (0.51–2.29) 6 0.77 (0.34–1.73)

Not cyanosed 74 1.00 (0.96–1.05) 47 0.99 (0.93–1.06)

No grunting 77 0.98 (0.97–0.99)* 49 0.98 (0.97–0.99)*

No wheezes 76 0.97 (0.94–1.00) 48 0.97 (0.92–1.01)

No crepitations 65 0.97 (0.87–1.07) 43 0.91 (0.81–1.02)

No rash 77 0.97 (0.96 -0.98)* 49 0.96 (0.95–0.98)*

Intermittent fever 64 0.94 (0.84–1.05) 40 0.91 (0.79–1.06)

No cough 28 0.94 (0.68–1.29) 17 0.85 (0.56–1.29)

Nausea or vomiting 48 0.94 (0.78–1.13) 30 0.95 (0.75–1.21)

Ill appearance 70 0.88 (0.82–0.96)* 43 0.96 (0.86–1.08)

Nasal flaring 2 0.86 (0.19–3.76) 2 0.64 (0.14–2.84)

Irritability 62 0.86 (0.76–0.98)* 41 0.91 (0.79–1.04)

Sex (female) 43 0.82 (0.66–1.02) 29 0.75 (0.57–0.96)*

Running nose 48 0.82 (0.68–0.99)* 36 0.80 (0.66–0.96)*

Axillary temp ≥ 37.5 °C 50 0.82 (0.68–0.98)* 30 0.87 (0.68–1.11)

Difficulty in breathing 5 0.79 (0.32–1.99) 3 1.02 (0.32–3.28)

Pale 17 0.76 (0.48–1.71) 12 0.81 (0.47–1.38)

Rigors 54 0.71 (0.59–0.83)* 29 0.77 (0.60–1.00)

Fast breathing 8 0.55 (0.26–1.14) 8 0.46 (0.22–0.96)*

Haemoglobin ≤ 6 g/dL 10 0.36 (0.18–0.71)* 8 0.35 (0.16–0.74)*

*P < 0.05.
OR = odds ratio. CI = confidence interval.

cal presentation of malaria and are able ei-
ther to treat it themselves or to consult a
nearby health facility or health personnel.
This approach (home-based malaria man-
agement) has proved feasible and cost-

effective in many parts of the world [12].
On the other hand, health personnel should
be able to differentiate between malaria and
other causes of fever in areas where there
are no facilities for microscopic diagnosis.
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At present in Sudan, according to the Na-
tional Malaria Control Programme, all fe-
vers are presumed to be due to malaria,
unless proven otherwise [unpublished re-
port, National Malaria Control Programme,
Sudan]. The guidelines recommend blood
films to confirm the presence of malaria
parasites, especially in areas of low malaria
transmission.

It is clear from the results of this study
that the diagnosis of malaria in children in
the study area is difficult without good lab-
oratory support. Over-diagnosis and hence
over-treatment was a feature of this study,
with a risk of missing other fatal diseases in
children, such as pneumonia. Only 32.8%
of those diagnosed as having malaria at the
hospital laboratory were confirmed positive
from blood films at the referral hospitals,
reflecting a very low specificity of diagno-
sis based on clinical signs. Studies carried
out in Sudan and other developing coun-
tries have revealed the same pattern
[10,13,14]. The monitoring data for 2003
provided by the Sudan state malaria control
programme confirmed this and showed a
poor level of specificity at the hospital labo-
ratories. A total of 14 878 positive and neg-
ative slides were cross-examined; out of
4106 slides assigned as positive by the lab-
oratory technicians at health facilities
level, 55.5% were false-positives [personal
communication, Ministry of Health, Khar-
toum]. The control programme in the state
carried out a series of training and supervi-
sion activities, but the situation is still far
from satisfactory and is further jeopardized
by poor control over the growing private
sector. It is worth investing more in im-
proved diagnosis, as this has been shown
to save considerable amounts of patient
time and money [15].

Clinical observations collected from pa-
tients admitted into this study complicated
the situation of poor laboratory diagnosis.

With the exception of grunting and rash, all
clinical presentations were seen in malaria
patients but only a few criteria out of 26
clinical criteria showed a significant asso-
ciation with malaria. Even so, these are
symptoms which are difficult to obtain
from the patient or to assess by the care-
givers. The only reliable criterion that can
be used to support the diagnosis of malaria
is a haemoglobin level ≤ 6 g/dL.

It seems that the differentiation of ma-
laria from other causes of fever depending
on clinical observation in the absence of
microscopy is difficult in low transmission
areas such as Khartoum. Some studies car-
ried out in this field agree with the above
conclusion [15,16] but others suggest that
diagnosis of malaria can be predicted by
better clinical definition and identification
of a mixture of symptoms, signs and labo-
ratory tests [17–20], and unpublished re-
port, National Malaria Control Programme,
Sudan]. The commonest findings identified
by the latter studies include: confirmed fe-
ver, headache, generalized aches, splenom-
egaly, pallor and low haemoglobin level.

In summary, the identification of chil-
dren who need anti-malarial drugs is diffi-
cult based on clinical findings alone in
settings with low malaria transmission
such as Khartoum. The efforts of the Khar-
toum Malaria Free Project (a partnership
between Khartoum state Ministry of
Health, the National Malaria Control Pro-
gramme and WHO) should be directed to-
wards improvement of microscopic
diagnosis of malaria in local hospitals and
to address the possibility of using rapid di-
agnostic tests to avoid malaria over-
diagnosis.
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Second Workshop on the Child Health Policy Initiative to be held in
Cairo, Egypt, 13–16 November 2005
The Child Health Policy Initiative (CHPI) was launched by the World
Health Organization’s Regional Office for the Eastern Mediterranean
in October 2003. Five countries, Egypt, Morocco, Sudan, Syrian Arab
Republic and Tunisia, joined the first phase, during which a thor-
ough situation analysis was carried out to identify key policy issues
to be addressed in the national child health policy document. A first
workshop on CHPI was held in Damascus in July 2004 to review
progress of work in those 5 countries. As part of the initiative, the
Regional Office developed the document Development of National
Child Health Policy - Phase 1: the Situation Analysis. This second
workshop aims to review the child health situation analysis reports
developed by the 5 countries and plan for the next steps leading to
the development of the national child health policy documents. The
experience will be shared with other countries in the Region which
have expressed interest in joining the initiative, namely Iraq, Jordan,
Oman and Pakistan.
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ABSTRACT Using multistage cluster sampling, we conducted a household survey of diarrhoea among 4458
children under age 5 years in Dakahlia governorate from June 2002 to May 2003 to determine the preva-
lence and determinants of diarrhoeal diseases. Frequency of diarrhoea in the previous 2 weeks and last 24
hours were 23.6% and 8.7% respectively. Oral rehydration solution use rate was 24.3% among children with
diarrhoea in the past 2 weeks. The frequency of diarrhoea was significantly higher among children in rural
areas, those aged 6–24 months and of higher birth order, in the summer, when mothers were younger, had
lower education or were not working, and when fathers had lower education or were farmers or manual
labourers. Overcrowding, improper refuse disposal and non-flush toilets were also significantly correlated
with diarrhoea incidence.

Épidémiologie des maladies diarrhéiques chez les enfants de moins de 5 ans à Dakahlia (Égypte)
RÉSUMÉ À l’aide d’un sondage en grappes à plusieurs degrés, nous avons réalisé une enquête dans les
ménages sur la diarrhée chez 4458 enfants de moins de 5 ans dans le gouvernorat de Dakahlia entre juin
2002 et mai 2003 afin de déterminer la prévalence des maladies diarrhéiques et d’identifier leurs détermi-
nants. La fréquence de la diarrhée au cours des 2 semaines précédentes et des dernières 24 heures était
respectivement de 23,6 % et 8,7 %. Le taux d’utilisation de la solution de réhydratation orale était de 24,3 %
chez les enfants souffrant de diarrhée au cours des 2 semaines précédentes. La fréquence de la diarrhée
était significativement plus élevée chez les enfants vivant en zone rurale, chez ceux âgés de 6 à 24 mois et
de rang de naissance plus élevé, pendant la saison d’été, lorsque la mère était plus jeune, peu instruite ou ne
travaillait pas, et lorsque le père était peu instruit ou était agriculteur ou manœuvre. Le surpeuplement,
l’élimination inappropriée des ordures et des toilettes sans chasse d’eau étaient significativement corrélés à
l’incidence de la diarrhée.
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Introduction

Diarrhoea is a leading cause of illness and
death among children under 5 years of age
in developing countries [1,2]. Many fac-
tors, including sociodemographic, environ-
mental and housing characteristics, affect
the prevalence of diarrhoea.

In Egypt, the widespread use of oral re-
hydration therapy has successfully less-
ened the severity of diarrhoeal episodes and
sharply reduced the number of subsequent
deaths, but the incidence of diarrhoeal dis-
eases has not declined [3,4]. This indicates
that the causative agents of diarrhoea and
their environmental sources are still with
us. On average, children under 3 years of
age suffer 3 bouts of acute diarrhoea per
year [3,4].

Acute diarrhoea of all etiologies can be
safely treated with oral rehydration solution
(ORS). The routine use of antibiotics and
anti-parasitic medicines should be avoided.
Antidiarrhoeal drugs should never be used
as none has proven practical and some are
dangerous [5,6]. When a breastfed child
has diarrhoea, continued breastfeeding is
important [7].

Information on morbidity and treatment
of diarrhoea can be obtained from the re-
ports of the various health facilities. None-
theless, cases seen at these health facilities
may represent only a fraction of the actual
cases occurring in the community since
many cases may be treated at home or may
recover without treatment. Even if a high
proportion of cases is seen at the health fa-
cilities, reporting is likely to be incomplete.
Therefore, we conducted a household sur-
vey to measure the magnitude of the prob-
lem.

The aim of our study was to collect
current and reliable information on the
prevalence and determinants of diarrhoeal
diseases among children under 5 years of
age in Dakahlia governorate, Egypt. To do

this, we measured period (last 2 weeks)
and point (last 24 hours) prevalence rates
of diarrhoeal diseases among children and
evaluated the association of these diseases
with sociodemographic, environmental and
housing characteristics. Both rates were
measured as recommended by the Word
Health Organization and in order to allow
comparison with other studies. We also
gathered information about the treatment of
diarrhoeal episodes, especially the use of
ORS and its determinants.

Methods

Dakahlia governorate is in the north-eastern
Nile Delta and is inhabited by more than 4
million people. According to the Statistical
Department of the Health Directorate of
Dakahlia (2001), about 12% of the popula-
tion were children under 5 years of age.

In 2002, the Egypt Demographic and
Health Survey reported that among children
aged under 5 years, 13.4% had had diar-
rhoea in the last 2 weeks [8]. We aimed to
be within 0.01 of the actual proportion and
therefore set our target sample at approxi-
mately 4458 children under 5 years of age
(1 month to less than 60 months of age), or
5% probability of significance. We calcu-
lated sample size as [9]:

n = P(1 – P)(Za)2/(d)2

where n was the required sample size, P
was the proportion of interest, Za was 1.96
and d was the distance, or how close we
required our estimate to be to the propor-
tion of interest.

Data were collected from 1 June 2002
to 31 May 2003, i.e. over the course of a
year to sample all 4 seasons.

A multistage random sample of the tar-
get children was chosen. Three districts
(Mansoura, Mitghamr and Dekernis) were
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selected randomly from the 12 districts of
the governorate and an urban sector and 2
rural villages were randomly chosen from
each of these 3 districts. We selected our
sample with the cluster sampling tech-
nique. A total of 100 clusters were used (25
clusters per season) and each cluster com-
prised 40–50 children less than 5 years of
age. The sample was distributed among the
urban and the rural areas of the chosen dis-
tricts in proportion to the population size.
In each cluster, the starting house was ran-
domly selected. We replaced empty houses
and non-participating families (7 families)
with the neighbouring house.

We designed and pre-tested 2 question-
naire forms. The first form was completed
for every child less than 5 years of age and
covered data related to the child as well as
sociodemographic characteristics of the
parents and the housing conditions. The
social score of each family was calculated
as per Fahmy and El-Sherbini [10]. This
scoring system encompassed the education
and occupation of the parents, income,
family size and housing conditions. The
second form was completed for every tar-

get child who had had at least one episode
of diarrhoea within the past 2 weeks, and
recorded details of the diarrhoea and treat-
ment practices. Diarrhoea was defined as
the passing of liquid or watery stools at
least 3 times in one day [5]. Accompanied
by a nurse from the local health facility, we
visited and interviewed the families. Ob-
server bias was considered to be minimal
as both researchers were experienced in
such data collection. As regards recall bias
for medication, the family member was re-
quested to show any prescriptions, the
drug itself, or the container

Data were analysed using Epi-Info, ver-
sion 6.02. The chi-squared test was used to
test the difference between groups. Statis-
tical significance was set at P ≤ 0.05.

Results

The period (last 2 weeks) and the point (24
hours) prevalence rates of diarrhoeal dis-
eases among children under age 5 years
were 23.6% and 8.7% respectively (Table
1). Both rates were significantly higher

Table 1 Overall prevalence of diarrhoeal diseases and its variation
according to residence and season

Variable Total Diarrhoea during the last:
2 weeks 24 hours

No. % No. % No. %

Overall 4458 100 1052 23.6 390 8.7

Residence
Urban 1471 33.0 307 20.9** 96 6.5***
Rural 2987 67.0 745 25.0 294 9.8

Season
Winter 858 19.2 120 14.0*** 49 5.7***
Spring 805 18.1 199 24.7 76 9.4
Summer 1527 34.3 464 30.4 166 10.9
Autumn 1268 28.4 269 21.2 99 7.8

**P ≤ 0.01; ***P ≤ 0.001.
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among rural than among urban children and
in the summer than in the other seasons.

Both period and point prevalence rates
of diarrhoea decreased significantly with
increased age apart from the first 6 months
of age. These rates were highest in the age
group of 6 months to less than 12 months
and were lowest among children aged 48
months to less than 60 months. Both rates
were significantly higher among higher
birth order children compared with lower
birth order children. However, the sex of
the child had no significant effect on both
prevalence rates of diarrhoea and among
children under 24 months of age, breast-

feeding had no significant effect either (Ta-
ble 2).

Parents’ education had a strong correla-
tion with diarrhoeal diseases (Table 3).
Both period and point prevalence rates
were significantly lower among children of
higher educated parents compared with
those of less educated parents. Both rates
were also significantly higher among chil-
dren of mothers who did not go out to
work and whose fathers were farmers
compared with those who were profes-
sionals or semi-professionals. In addition,
both rates were significantly higher among
children whose mothers were less than 25

Table 2 Prevalence of diarrhoeal diseases according to children’s
characteristics

Variable Total Diarrhoea during the last:
2 weeks 24 hours

No. % No. % No. %

Overall 4458 100 1052 23.6 390 8.7

Age (months)
< 6 954 21.4 237 24.8*** 99 10.4***
6–< 12 560 12.6 226 40.4 104 18.6
12–< 24 655 14.7 213 32.5 72 11.0
24–< 36 568 12.7 153 26.9 61 10.7
36–< 48 712 16.0 114 16.0 33 4.6
48–< 60 1009 22.9 109 10.8 21 2.1

Sex
Male 2295 51.5 567 24.7 209 9.1
Female 2163 48.5 485 22.4 181 8.4

Birth order
First 1539 34.5 374 24.3* 146 9.5*
Second and third 2052 46.0 447 21.8 154 7.5
Fourth and fifth 667 15.0 170 25.5 64 9.6
Sixth or higher 200 4.5 61 30.5 26 13.0

Currently breastfeedinga

Yes 1614 74.4 488 30.2 199 12.3
No 555 25.6 188 33.9 76 13.7

*P ≤ 0.05; ***P ≤ 0.001.
aIncludes children < 24 months of age only (n = 2169).
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years old, although the father’s age was not
significant.

Period and point prevalence rates of di-
arrhoea were not significantly related to
floor type or water source (Table 4). Both
rates were significantly higher for children
in homes with high crowding indices, im-
proper refuse disposal (in front of or away

from the house), non-flush toilets and no
available television or radio. Both rates
were significantly higher among children
whose families used kerosene or biomass
as fuel (Table 4).

Table 5 shows that both period and
point prevalence rates of diarrhoea were
significantly higher among children from

Table 3 Prevalence of diarrhoeal diseases according to parents’ characteristics

Variable Total Diarrhoea during the last:
2 weeks 24 hours

No. % No. % No. %

Overall 4458 100 1052 23.6 390 8.7

Maternal age (years)a

< 25 1651 37.1 471 28.5*** 170 10.3*
25–< 35 2357 52.9 486 20.6 185 7.8
35+ 445 10.0 95 21.3 35 7.9

Maternal educationa

No schooling 2471 55.5 699 28.3*** 257 10.4***
Primary/middle school 537 12.0 109 20.3 36 6.7
Secondary school and higher 1445 32.5 244 16.9 97 6.7

Maternal employmenta

Working outside the house 733 16.5 122 16.6*** 41 5.6***
Housewife 3720 83.5 930 25.0 349 9.4

Father’s age (years)b

< 25 169 3.8 46 27.2 16 9.5
25–< 35 2574 57.8 632 24.6 236 9.2
35+ 1707 38.4 372 21.8 138 8.1

Father’s educationb

No schooling 2299 51.7 637 27.7*** 231 10.0***
Primary/middle school 685 15.4 156 22.8 63 9.2
Secondary or higher 1466 32.9 257 17.5 96 6.5

Father’s employmentb

Professional or semi-
professional 1177 26.5 190 16.1*** 76 6.5**
Farmer 607 13.6 166 27.3 64 10.5
Manual labourer 2095 47.1 564 26.9 203 9.7
Otherc 571 12.8 130 22.8 47 8.2

*P ≤ 0.05; **P≤ 0.01; ***P ≤ 0.001.
a5 mothers were dead.
b8 fathers were dead and 2 of their children had diarrhoea in the last 2 weeks.
cTradesmen, members of the armed forces, unemployed, etc.
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large families, those of low income or of
low or very low social scores.

Among children with diarrhoea during
the past 2 weeks, the ORS use rate was
24.3%; 71.0% received increased amounts
of fluids and 74.7% were given drugs (Ta-
ble 6). ORS use rate was significantly high-
er among children of rural residence, of
younger age, and those with older mothers
and less educated mothers (Table 7).

Of the 1052 children with diarrhoea in
the last 2 weeks, 786 (74.7%) were given

medicines other than ORS. Antidiarrhoeals
and antibiotics were the most frequently
used drugs (Table 8) and were usually pre-
scribed by private doctors or parents while
ORS was usually prescribed by public sec-
tor doctors (Table 9).

Discussion

Diarrhoeal diseases rank with acute respi-
ratory infections as among the major caus-

Table 4 Prevalence of diarrhoeal diseases according to housing conditions

Variable Total Diarrhoea during the last:
2 weeks 24 hours

No. % No. % No. %

Overall 4458 100 1052 23.6 390 8.7

Floor
Earth 2480 55.6 609 24.8 226 9.1
Cement/tile 1978 44.4 443 22.4 164 8.3

Crowding index
< 3 3957 88.8 882 22.3*** 317 8.0***
3 or more 501 11.2 170 33.9 73 14.6

Water source
Piped water 3468 77.8 813 23.4 296 8.5
Hand pump 990 22.2 239 24.1 94 9.5

Refuse disposal
Municipal collection 679 15.2 126 18.6*** 46 6.8***
In front of house 879 19.7 247 28.1 111 12.6
Away from house 2900 65.1 679 23.4 233 8.0

Toilet
Flush 905 20.3 114 12.6*** 41 4.5***
Non-flush 3553 79.7 938 26.4 349 9.8

Fuel for cooking
Bottled gas 3807 85.4 838 22.0*** 293 7.7***
Kerosene 599 13.4 193 32.2 90 15.0
Biomass 52 1.2 21 40.4 7 13.5

Television or radio
Present 3741 83.9 821 21.9*** 295 7.9***
Absent 717 16.1 231 32.2 95 13.2

***P ≤ 0.001.
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es of morbidity and mortality among chil-
dren under 5 years of age [11]. The World
Health Organization started the Diarrhoeal
Disease Control Programme (DDCP) in
1980 with the objective to decrease diar-

rhoeal mortality and morbidity among
young children in developing countries. In
their estimate of the global burden of diar-
rhoeal diseases, Kosek et al. found that de-
spite improving trends in mortality rates,
there was no concurrent decrease in mor-
bidity rates attributed to diarrhoea [11].
Persistent high rates of morbidity are of
concern because early childhood diarrhoea
may have long-term effects on linear
growth and physical and cognitive function
[12–14].

The National Diarrhoeal Disease Con-
trol Programme (NDDCP) of Egypt began
in 1981 and became fully operational by
1984. Its principal strategy was to improve
case-management of diarrhoea through re-
hydration and better feeding, by educating

Table 6 Treatment practices among 1052
children with diarrhoea in the last 2 weeks

Treatmenta No. %

Increased intake of fluids 747 71.0

Continued feeding 918 87.3

Oral rehydration solution 256 24.3

Drugs 786 74.7

Care sought outside the home 622 59.1

aTreatments were not mutually exclusive.

Table 5 Prevalence of diarrhoeal diseases according to family size, income
and social score

Variable Total Diarrhoea during the last:
2 weeks 24 hours

No. % No. % No. %

Overall 4458 100 1052 23.6 390 8.7

Family size
< 5 people 2573 57.7 574 22.3** 201 7.8*
5–6 people 1434 32.2 347 24.2 138 9.6
7 or more people 451 10.1 131 29.0 51 11.3

Income per capita/montha

(Egyptian pounds)b

< 50 1618 37.9 451 27.9*** 165 10.2***
50–99 1949 45.7 462 23.2 181 9.3
100–149 416 9.7 69 16.6 24 5.8
< 150 284 6.7 21 7.4 8 2.8

Social score
Very low 1002 22.5 301 30.0*** 123 12.3***
Low 1741 39.0 481 27.6 163 9.4
Middle 1307 29.3 231 17.7 93 7.1
High 408 9.2 39 9.6 11 2.7

*P ≤ 0.05; **P≤ 0.01; ***P ≤ 0.001.
aFor 191 children, the family income was unknown.
bUS$ 1 = 6 Egyptian pounds at the time of the study.
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families through the mass media and by
training health workers. It has been one of
the most successful national oral rehydra-
tion programmes in decreasing child
mortality due to diarrhoea [15,16]. None-

theless, diarrhoeal diseases remain the lead-
ing cause of morbidity among infants and
young children in Egypt.

In our study, 23.6% of children under 5
years of age were reported to have had di-

Table 7 Oral rehydration solution (ORS) use and its
determinants in diarrhoea occurring during the past 2
weeks

Variable Total diarrhoeal ORS use
cases

No. % No. %

Overall 1052 100.0 256 24.3

Residence
Urban 307 29.2 58 18.9**
Rural 745 70.8 198 26.6

Mother’s age (years)
< 25 471 44.8 98 20.9*
25–34 486 46.2 130 26.7
35 or more 95 9.0 28 29.5

Mother’s education
No schooling 699 66.4 188 26.9*
Primary/middle school 109 10.4 23 21.1
Secondary and higher 244 23.2 45 18.4

Mother’s employment
Working outside the home 122 11.6 22 18.0
Housewife 930 88.4 234 25.2

Child’s age (months)
< 6 237 22.5 35 14.8***
6–11 226 21.8 109 48.2
12–23 213 20.2 71 33.3
24–35 153 14.5 31 20.3
36–47 114 10.8 10 8.8
48–<60 109 10.4 0 0.0

Child’s sex
Male 567 53.9 144 25.4
Female 485 46.1 112 23.1

Birth order
First 374 35.6 89 23.8
Second or third 447 42.5 108 24.2
Fourth or fifth 170 16.2 43 25.3
Sixth or higher 61 5.8 16 26.2

*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001.
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arrhoea in the 2 weeks preceding the sur-
vey (period prevalence rate) and 8.7%
were reported to have had diarrhoea in the
24 hours preceding the survey (point prev-
alence rate). In 1985, the point prevalence
of diarrhoea among children under 3 years
of age in Dakahlia (our locality) was
28.2%, whereas it was 15.2% in Giza and
16.2% in Alexandria [17]. In a survey in
Cairo and in 8 other governorates, the prev-
alence of diarrhoea in the previous week

was 35% and 43% respectively [18]. In
1991, the 2-week period prevalence of di-
arrhoea in rural Menoufia was 26.2% [19].
During the winter season of 1993, the 2-
week period prevalence was 14.3% and the
point prevalence of diarrhoea was 5.6%
[8]. In 1994, the 2-week and point preva-
lence rates in Dakahlia were 19% and 2.2%
respectively [20]. These figures indicate no
specific trend. Differences in the preva-
lence estimates of diarrhoea in the studies
might be due to differences in recall abili-
ties of mothers, differences in mothers’
perceptions of diarrhoea, and differences in
methodology and times at which the stud-
ies were carried out.

In our study, both period and point
prevalence rates were significantly higher
among rural children than among urban
children. This may be attributed to better
housing facilities and environmental condi-
tions in urban areas [20–22]. In Jordan, a
neighbouring country, however, the preva-
lence of diarrhoea with residence was not
significant [23].

Mother’s age, but not father’s age, was
significantly correlated with diarrhoea mor-
bidity. Diarrhoea was more likely to occur
among children of younger mothers (< 25

Table 9 Prescriber of oral rehydrant solution (ORS) and
drugs

Prescriber ORS (n = 256) Drugs (n = 786)
No. % No. %

Public sector doctor 109 42.6 122 15.5

Private sector doctor 104 40.6 410 52.2

Parent 31 12.1 189 24.0

Pharmacist 9 3.5 54 6.9

Othera 3 1.2 11 1.4

aIncludes nurses, other relatives, barbers or traditional healers.

Table 8 Frequency and type of drugs used in
the 1052 children with diarrhoea

Drug typea No. of %
children

given drugs
(n = 786)

Antibiotics 290 36.9

Antidiarrhoeals 581 73.9

Antiemetics 131 16.7

Antiprotozoal 45 5.7

Antipyretics 107 9.6

Antispasmodics 13 1.7

Unidentified 146 18.6

aDrugs used were not mutually exclusive.
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years), perhaps because of their inexperi-
ence with childcare. Father’s age may have
been less important because they were less
likely to be involved in childcare. The Sinai
Consultation Group reported similar find-
ings, but in other developing countries,
Zaire and Nigeria, this was not the case
[21,24,25].

Childhood diarrhoea morbidity de-
creased significantly with higher educa-
tional levels of the parents. Better-educated
mothers tended to marry similarly advan-
taged men with higher education and to en-
joy a relatively higher standard of living.
Also, education was reflected in child rear-
ing and child health care practices during
illness. Educated parents married later, de-
layed the onset of childbearing and had
fewer children than less educated parents.
Similar associations have been previously
reported from Egypt and Zaire, although
this was not true for Saudi Arabia or Nige-
ria [8,22,24,25].

Diarrhoea morbidity was significantly
lower among children of mothers who
worked outside the home and professional
or semi-professional fathers. Other studies
have varied on this point [8,21,22,25,26].
Higher prevalence of diarrhoea among chil-
dren of mothers who did not work outside
the home may be explained by their lower
educational attainment. It may also be that
these mothers observe their children more
closely and worry more about their health
status than other caretakers and that they
therefore report more diarrhoea [26].

Apart from the first 6 months of life
when maternally acquired immunity and
breastfeeding without supplementation
played a protective role, diarrhoea morbidi-
ty decreased significantly with the increase
of the child’s age. The prevalence of diar-
rhoea was highest at 6–< 12 months (the
age when weaning began) and declined
thereafter. This might be the result of the

decline in maternally acquired antibodies
and the introduction of weaning foods that
are potentially contaminated. In addition,
crawling usually begins at this age and the
risk of ingesting contaminated materials is
high, especially in unhygienic environments
[18,21,24,25].

No significant sex difference in the
prevalence of diarrhoea was observed.
Boys and girls were probably equally ex-
posed as the risk factors associated with
diarrhoea are environmental and sociode-
mographic, rather than biological [8,18,
19,25].

First-born children and children with
birth order of 4 or higher were more likely
to have diarrhoea than others. With the
first-born child, maternal experience in
childcare might be lacking. With higher
birth order children, the distribution of ma-
ternal attention and care to a large number
of children may consequently mean more
exposure to enteropathogens [8,22].

Among children under 2 years of age,
breastfeeding had no significant effect on
the prevalence of diarrhoea, probably due
to the introduction of water and supple-
ments along with the breast milk. These
supplements increase the risk of diarrhoea,
particularly in unhygienic environments
[27,28]. Most studies have found that
breastfeeding protects against diarrhoea
[29,30]. In infants under 1 year of age,
breast milk has been associated with a low-
er incidence of rotavirus diarrhoea [31].

Children from large families were more
likely to have diarrhoea. Again this may be
as a result of a greater chance of contact
with enteric pathogens, of less attention
given to children or of a deterioration in
hygiene with large family size, although
some have reported no association between
family size and diarrhoea morbidity [28].

Low income was associated with high
prevalence of childhood diarrhoea in our
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study and others [30,32], but not all [25].
In our study, socioeconomic standard and
diarrhoea morbidity were inversely associ-
ated. In families of high social status, both
parents tended to be highly educated and to
work as professionals or semi-profession-
als, with high income and small family size.
These characteristics were reflected in bet-
ter hygiene, child rearing and childcare.
Our finding was in agreement with others
[33].

Diarrhoea was more prevalent during
the summer months, probably because hot
weather encourages the growth of patho-
genic organisms in contaminated food.
Summer is also the breeding season for
flies that act as mechanical vectors con-
veying enteropathogens to food and water
[4].

Children living in unsanitary households
were the primary victims of diarrhoea in
our study and others [21,26,34]. Diarrhoea
was encountered more often among chil-
dren in homes where refuse was disposed
of in front of the house and flush toilets
were absent. These conditions provide
breeding sites for flies and other insects
that convey enteropathogens from refuse
to food and water. The use of refuse col-
lectors usually reflects high standards of
living. The use of kerosene and biomass as
a fuel source was also associated with a
higher prevalence of diarrhoea, again re-
flecting low socioeconomic status. The
presence of television or radio in the home
was associated with a low prevalence of
diarrhoea, probably because they dissemi-
nate health messages to households. In
agreement with a previous study in rural
Egypt, diarrhoea was independent of the
source of water supply to homes [35].
Availability of piped water does not neces-
sarily mean its uninterrupted flow and the
potential cleanliness of the piped water
source does not ensure water safety at the

time of consumption if it is improperly
stored or handled. Other researchers have,
however, reported an association between
diarrhoea and water source [21,25]. Previ-
ous studies have not found an association
between the flooring in the home (whe-
ther earth or cement/tile) and diarrhoea
[22,25,35].

Oral rehydration treatment, including
rehydration and maintenance fluids with
ORS, was the most beneficial treatment.
Treatment with ORS is simple and facili-
tates the management of uncomplicated
cases of diarrhoea of any etiologic agent at
home [36]. Our study showed that 71.0%
of diarrhoea cases during the previous 2
weeks had received increased fluids and
87.3% of them had continued feeding.
These results were similar to NCDDP and
National Acute Respiratory Infections Pro-
gramme reports from Dakahlia during 1994
[20]. The high rates of use may be due to
intensive communication, training activities
and public education. In the past 2 weeks,
approximately one-quarter of the children
with diarrhoea had received ORS and
three-quarters had received drugs. Drugs
were more likely to be prescribed by pri-
vate rather than public sector doctors. ORS
use is standard policy in the public health
system, whereas in the private sector its
use is more open to the physician’s choice.
These results are similar to other studies of
diarrhoea in Egypt [16,20,37]. The barriers
to ORS use for diarrhoeal disease include
cultural practices, lack of parental knowl-
edge and lack of training of health profes-
sionals [36]. Antibiotics and antidiarrhoeal
drugs were the most frequently prescribed
drugs (73.9% and 36.9% respectively).
Even these figures may be underestimated
since 18.8% of diarrhoea cases were given
unidentified drugs. These drugs may be
used frequently because mothers and phy-
sicians may be more interested in treat-
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ments that will rapidly stop diarrhoea, i.e.
symptomatic treatment. Data from a longi-
tudinal household survey in 1990–1991 in
rural Egypt indicated substantial increases
in both knowledge and use of ORS during
the 1980s, although the same data showed
that treatment of acute diarrhoeal episodes
was far from optimal [16]. In particular,
the use of oral rehydration was far from
universal, the prescription of antibiotics
was still too frequent, and antidiarrhoeal
drugs of no therapeutic value were still
widely used [16]. Because viruses are the
predominant cause of acute diarrhoea in
developing countries, the routine use of an-
tidiarrhoeal agents for treating diarrhoea
wastes resources and may lead to in-
creased antimicrobial resistance [38]. Non-
specific antidiarrhoeal agents, antimotility
agents, antisecretory drugs and toxin bind-
ers do not address the underlying causes of
childhood diarrhoea and should not be used
[36]. The message of ORS has penetrated
into the general population, but the practic-
es of health professionals have not changed
[37].

The analysis of factors associated with
ORS use showed that children of rural res-
idence, of older mothers, of less educated

mothers and those aged 6–11 months were
more likely to receive ORS during diarrhoe-
al episodes. The treatment received was
strongly influenced by the source of care.
Rural and less educated mothers were
more likely to consult public health facili-
ties that were more likely to prescribe ORS.
Children aged 6–23 months and those from
poor households were more likely to re-
ceive ORS, but mothers’ education had no
consistent effect [16].

Childhood diarrhoea remains a public
health problem in Dakahlia. Despite great
efforts to educate the public and to train
health personnel, treatment practices are
still far from optimal and there is room for
improvement. Health workers, especially in
the private sector, must be trained in cor-
rect case management. Paediatric forms of
symptomatic antidiarrhoeal drugs should
be withdrawn from the market. Improve-
ment of environmental sanitation and home
hygiene and raising the socioeconomic sta-
tus of the population will contribute to the
elimination of the underlying causes of di-
arrhoea. Because this is beyond the limited
resources of the Ministry of Health and
Population, these activities should be an in-
tegral part of national development plans.
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Swimming programme for mentally retarded children and its impact on skills development
ABSTRACT People with Down syndrome suffer from many social, psychological and motor function prob-
lems. Current research has looked at swimming programmes to assess their impact on such problems. The
programme described here was applied for a 3-month period, with music being used as one of the tools. The
results were very positive and children showed significant improvement in agility, self-esteem and behaviour
patterns. The programme is thus effective in enhancing the integrated development of children with Down
syndrome.

Programme de natation pour les enfants présentant un retard mental et impact sur le dévelop-
pement des aptitudes
RÉSUMÉ Les personnes atteintes du syndrome de Down souffrent de nombreux problèmes sociaux,
psychologiques et moteurs. Des études récentes ont examiné les programmes de natation pour évaluer
l’impact qu’ils ont sur ces problèmes. Le programme décrit dans cet article a été appliqué pendant une
période de trois mois, la musique étant utilisée comme l’un des outils. Les résultats ont été très positifs et les
enfants ont montré une amélioration significative en ce qui concerne l’agilité, l’image de soi et le comporte-
ment. Ce programme est donc efficace pour promouvoir le développement intégré de l’enfant atteint du
syndrome de Down.

1A.G. Seif Eldin, Department of Community Medicine, Faculty of Medicine, University of Alexandria,
Alexandria, Egypt (Correspondece to A.G. Seif Eldin: amira@contact.com.eg).
2A.M. Mahrous, Alexandria, Egypt.
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Type 2 diabetes mellitus among
children and adolescents in Al-Ain: a
case series
J. Punnose,1 M.M. Agarwal 2 and S. Bin-Uthman 3
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ABSTRACT To characterize the features of type 2 diabetes mellitus among children and adolescents in Al-
Ain, the records of every child with diabetes attending a teaching hospital in the city from January 1990 to
December 2001 were retrospectively examined. Of 96 young people newly diagnosed with diabetes mellitus,
11 were identified as type 2. The clinical characteristics were: pubertal onset, female preponderance, obesity,
strong family history of type 2 diabetes mellitus, high plasma glucose at presentation, adequate β cell
reserve and serum pancreatic islet cell antibody negativity. This case series adds to the evidence that type
2 diabetes mellitus is emerging among children in our region.

Diabète de type 2 chez les enfants et les adolescents à Al Ain : série de cas
RÉSUMÉ Afin d’établir les spécificités du diabète de type 2 chez les enfants et les adolescents à Al Ain, les
dossiers de chaque enfant diabétique ayant fréquenté un hôpital universitaire de la ville entre janvier 1990 et
décembre 2001 ont été examinés rétrospectivement. Sur 96 jeunes pour lesquels le diagnostic de diabète
sucré a été récemment établi, 11 ont été identifiés comme souffrant d’un diabète de type 2. Les caractéris-
tiques cliniques étaient les suivantes : apparition à la puberté, prépondérance féminine, obésité, antécédents
familiaux importants de diabète de type 2, forte glycémie lors de la présentation, réserve de cellules β
adéquate et négativité des anticorps contre les cellules de îlots pancréatiques dans le sérum. Cette série de
cas confirme que le diabète de type 2 augmente chez les enfants dans cette région.
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Introduction

Type 2 diabetes mellitus (DM2) is generally
understood to be a disease of adults. How-
ever, over the last 2 decades, DM2 has
been emerging as a public health problem in
children and adolescents [1–3]. This in-
crease has been linked to the rising problem
of obesity and physical inactivity. The other
risk factors are a family history of DM2,
origin from certain ethnic groups, female
sex and the onset of puberty [4]. Many of
these children have other clinical signs of
insulin resistance, such as acanthosis nigri-
cans or polycystic ovary disease (PCOD).
DM2 in children is distinct from maturity
onset diabetes of the young, a rare form of
diabetes associated with genetic defects in
beta cell function [5].

Several epidemiological studies have
shown a high prevalence of DM2 among
the adult Arab population in the Gulf coun-
tries [6,7]. In the United Arab Emirates
(UAE), it is estimated to be about 20% of
the adult population [8]. However, the
prevalence of DM2 in the paediatric popu-
lation is unknown. In an earlier analysis of
childhood and adolescent diabetes mellitus
in the Al-Ain city, UAE, we observed an
emergence of DM2 in our paediatric popu-
lation [9]. This report is an attempt to char-
acterize the features of DM2 in children
and adolescents attending a 500-bed teach-
ing hospital in Al-Ain city over a decade.

Methods

Patients and clinical features
Al-Ain Hospital is in the eastern region of
the UAE. It caters to a multi-ethnic popula-
tion of over 300 000 people comprising in-
digenous UAE Arabs, Arabs from other
Middle East countries and migrants from
the Indian subcontinent. The medical
records of all patients in the 0–18 year age
group with a diagnosis of diabetes mellitus

between 1 January 1990 and 31 December
2001 were analysed for features of DM2.

The age of onset, family history, pre-
senting symptoms, response to treatment
and presence of other co-morbid condi-
tions (such as hypertension, acanthosis ni-
gricans and PCOD) were documented.
Blood pressure readings were obtained us-
ing a mercury sphygmomanometer with an
adult-sized cuff. The blood pressure cen-
tiles were plotted according to data of the
Task Force on Blood Pressure Control in
Children [10]. Hypertension was diagnosed
when the average systolic and/or diastolic
blood pressure was ≥ 95th percentile for
age and sex. Body mass index (BMI) was
expressed as standard deviation score us-
ing the 1990 UK growth standards [11].

Diabetes mellitus diagnostic
criteria
The diagnosis of diabetes mellitus was
made according to the American Diabetes
Association 1997 criteria, i.e. fasting plas-
ma glucose ≥ 7 mmol/L or random plasma
glucose ≥ 11.1 mmol/L [12]. The classifi-
cation of diabetes mellitus in these children
was also made according to the scheme of
the American Diabetes Association [4]; the
determining factors being the presence of
obesity, serum pancreatic auto-antibodies
and fasting serum C peptide and insulin lev-
els. Accordingly, a diagnosis of DM2 was
made if any 2 of the following criteria were
satisfied: (a) BMI > 85th percentile for age
and sex; (b) serum pancreatic islet cell anti-
bodies (PICA) negative at the time of diag-
nosis; (c) fasting serum C petide ≥ 0.2
nmol/L [13].

Laboratory work-up and data
analysis
The plasma glucose was measured by the
glucose oxidase method (CX7/CX9 Syn-
chron Systems, Beckman-Coulter Instru-
ments, Brea, California, USA). The hospital
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laboratory subscribes to an overseas exter-
nal quality control from the United King-
dom (UK National External Quality
Assessment Scheme), with the laboratory
achieving acceptable standards. Serum C
peptide and insulin levels were estimated by
radioimmunoassay (DPC Diagnostics,
USA). Serum PICA levels were estimated
by indirect immunoflourescence at the ref-
erence Bioscientia Laboratory, Ingelheim,
Germany.

The calculation of homeostasis model
assessment for insulin resistance (HOMA-
IR) was made by the following formula
[14]: HOMA-IR = (fasting plasma insulin
µU/mL × fasting plasma glucose mmol/L)/
22.5

Patients with an HOMA-IR value above
2.7 were considered to have insulin resis-
tance.

Data were logged into a computer data-
base and analysed using SPSS, version 11.0
for Windows statistical analysis program
running on a personal computer.

The protocol was approved by the re-
search and ethics committee of the Faculty
of Medicine and Health Sciences, UAE Uni-
versity.

Results

Patients
During 1990–2001, of the 96 newly diag-
nosed diabetic patients in the 0–18 years
age group, 17 with probable non-insulin
dependent diabetes mellitus were identified.
However, only 11 patients fulfilled the cri-
teria for the diagnosis of DM2. The initial
investigations and follow-up data of the
other 6 patients were inadequate to confirm
the diagnosis of DM2. Only 1 patient had
the diagnosis of DM2 between 1990–93, 3
patients between 1994–97 and 7 patients
during 1998–2001.

Age, sex and ethnicity
All the patients had resided in the UAE for a
minimum period of 3 years before diagno-
sis. The mean age at diagnosis was 14.6
(SD 3.0) years (median 15 years, range 8–
18 years). There was marked female pre-
ponderance, with 10 of the 11 patients
female (M:F ratio 1:10). Nine patients were
Arabs from Middle East countries (includ-
ing UAE), while 2 originated from the Indi-
an subcontinent.

Clinical features
The clinical characteristics of these 11 pae-
diatric DM2 patients at presentation are
summarized in Table 1. Seven patients
(64%) were detected during investigation
for unrelated medical problems; 3 patients
had glycaemic symptoms and 1 patient was
investigated for dizziness. A positive paren-
tal history for DM2 was obtained in 8 pa-
tients with 2 of them also having
second-degree relatives with DM2. One
patient (no. 11) was the product of a gesta-
tional diabetes pregnancy which was man-
aged in the obstetric unit of this hospital. In
the other 4 patients whose mothers had
DM2, intrauterine exposure to diabetes
could not be confirmed.

Nine (82%) patients were obese, with
BMI above the 85th centile. The mean BMI
of this group was 30.1 (SD 9.0) kg/m2 (me-
dian 27.3 kg/m2, range 18.8–46.3 kg/m2).
In the 2 non-obese patients (no. 1, no. 3),
the diagnosis of DM2 was suggested by a
negative serum PICA level, adequate serum
C peptide level and a good therapeutic re-
sponse to diet control and glibenclamide.

All but 1 patient had signs of puberty at
the time of diagnosis. One patient (no. 7)
with prepubertal onset of diabetes also de-
veloped secondary sexual characters with-
in 6 months of diagnosis. Seven children
had clinical stigmata of insulin resistance,
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i.e. acanthosis nigricans, PCOD or hyper-
tension. Patient no. 6 was found to be dia-
betic during investigation for hirsuitism and
menstrual irregularity. Patient no. 10 devel-
oped hyperandrogenaemic features 2 years
after diagnosis of DM. In both these pa-
tients, the serum hormone profile was sug-
gestive of PCOD (high serum testosterone,
androstenedione and leutinizing hormone/
follicle stimulating hormone ratio with nor-
mal oestradiol). Acanthosis nigricans, a cu-
taneous marker of insulin resistance, was
observed in 5 patients. Hypertension was
present in 5 patients. Patient no. 2 was
found to have DM during investigation for
hypertension and she required enalapril for
controlling her blood pressure. None of

these children had any evidence of retinop-
athy (on fundus assessment by an experi-
enced ophthalmologist) or nephropathy.
One patient (no. 5) underwent laparoscopic
cholecystectomy for symptomatic gall-
stone disease.

Laboratory data
The laboratory work-up of our patients at
the time of diagnosis is summarized in Ta-
ble 2. The mean random plasma glucose at
presentation was 18.2 (SD 6.8) mmol/L
(median 13.9 mmol/L, range 11.0–28.7
mmol/L). In patient no. 3 with inconclusive
random plasma glucose at presentation,
DM2 diagnosis was confirmed by the oral
glucose tolerance test. All but 1 patient (no.

Table 2 Results of investigations at diagnosis for 11 children and adolescents with type 2
diabetes mellitus (DM2)

Patient RPG Urine PICA FPG C peptide Insulin HOMA- Chol. TGL
(mmol/L) ketone (mmol/L) (nmol/L) (mU/L) IR (mmol/L) (mmol/L)

1 13.1 Neg. Neg. 10.2 1.13 17.7 8.0           n/a             n/a

2 13.9 Neg. n/a 7.9 2.93 83.2 29.2 5.90 1.56

3 11.0a Neg. Neg. 7.1 0.53 4.0 1.3 3.93 0.67

4 20.1 Neg. Neg. 9.7 0.53 24.0 10.4           n/a             n/a

5 12.8 Neg. Neg. 12.3 0.90 17.0 9.3 4.39 0.59

6 11.4 Neg. n/a 11.3 1.30 13.8 6.9           n/a             n/a

7 27.8 Neg. Neg. 14.9 1.50 40.8 27.0 4.11 1.22

8 13.7 Neg. Neg. 16.3           n/a 38.0 27.5           n/a            n/a

9 25.0 Neg. Neg. 21.1 1.33 25.6 24.0           n/a            n/a

10 28.7 Weak Neg. 7.2 0.76 9.6 3.1 2.95 0.54
pos.

11 22.2 Strong Neg. 19.7 0.43 3.5 3.1           n/a           n/a
pos.

Reference    < 7  0.2b        4–16 < 2.7 < 5.2 < 1.8
range

Neg. = negative; Weak pos. = weakly positive; Strong pos. = strongly positive; n/a = not available.
RPG = random plasma glucose at presentation; PICA = pancreatic islet cell antibody; FPG = fasting plasma
glucose (sampled along with insulin and C peptide); HOMA-IR = homeostasis model assessment for insulin
resistance; Chol. = total cholesterol; TGL = triglycerides.
aConfirmed at 15.6 mmol/L 2 hours after 75 g glucose load; bCut-off > 0.2 nmol/L for DM2 diagnosis.
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3), had glucosuria on presentation. Al-
though 2 patients had ketonuria, none had
biochemical evidence of metabolic acido-
sis. In 10 patients, fasting serum C peptide
was above the cut-off value for DM2 diag-
nosis and the data were not available in 1
patient. In this patient (no. 8) the adequacy
of β-cell function was confirmed by high
fasting insulin level. The mean fasting se-
rum C peptide of our patients was 1.13 (SD
0.73) nmol/L (median 1.02 mmol/L, range
0.43–2.93 mmol/L), while the mean fasting
insulin level was 25.2 (SD 22.8) mU/L (me-
dian 17.7 mU/L, range 3.5–83.2 mU/L).
HOMA-IR analysis established insulin re-
sistance in all but 1 patient: mean 13.6 (SD
11.0) (median 17.7, range 1.3–29.2).

Serum PICA negativity at the time of di-
agnosis was established in 9 patients. In 2
patients (no. 2, no. 6), in whom serum
PICA was not done, the DM2 diagnosis
was supported by morbid obesity (BMI
standard deviation score > 4 kg/m2) and ad-
equate serum C peptide levels. Both of
them had acanthosis nigricans and were re-
sponsive to biguanide therapy. Of the 5
children whose fasting lipids were mea-
sured, 1 patient had an elevated total cho-
lesterol. Serum triglycerides were within
the reference range in all 5 patients.

Treatment
One year after the onset of diabetes, none
of these children showed a tendency to-
wards ketosis.

All patients were initially managed with
dietary measures, with variable response.
Three patients (no. 3, no. 4, no. 10) ob-
tained long-term metabolic control with di-
etary modification alone: 2 (no. 3, no. 4)
achieved glycaemic control without signifi-
cant weight loss, while 1 patient (no. 10)
suffered a 10% weight loss.

Six (6) patients were managed with oral
anti-hyperglycaemic agents: metformin (2

patients), sulfonylurea (2 patients) and
metformin/sulfonylurea combination (2 pa-
tients). Patient no. 9 was responsive to oral
anti-hyperglycaemic agents for 3.5 years,
but later required the addition of a small
dose of insulin. Patient no. 8 had to be man-
aged with insulin 0.5 U/kg due to sulfonyl-
urea failure after 2 years. Many of the
patients required insulin therapy initially
and during intercurrent medical problems
(e.g. surgery and pregnancy). Generally,
their insulin requirement was < 0.5 U/kg
(Table 1). The high insulin requirement in
patient no. 7 coincided with the onset of
puberty.

Discussion

DM2 in children and adolescents is emerg-
ing as a global epidemic. It was first de-
scribed in Pima adolescents in 1979 [15];
the disease was subsequently reported
among various minority non-Caucasian
ethnic groups in USA, Canada, Australia
and New Zealand and among children from
Japan, Hong Kong, Libyan Arab Jamahiriya
and Bangladesh [16]. Over the years, not
only is the DM2 prevalence rising among
children of the above ethnic groups [4,16],
but it is also being reported in Asian and
Arab children from the UK [17]. More re-
cently, DM2 has been documented in urban
children from south India [18]. In our cas-
es series, the apparent increase in the num-
bers of children and adolescents diagnosed
with DM2 over the decade parallels the ap-
parent rise in prevalence of DM2 in our
adult population. Two population studies
conducted in the Al-Ain adult population
showed a rise in DM2 prevalence from 9%
in 1990 [19] to 20% in 1999 [20]. The
above reports suggest that in populations
with a high prevalence of DM2 in adults,
there may be a spillover of the disease into
its paediatric population.
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An important finding in the present
study is that 7 of the 11 patients (64%)
were asymptomatic at the time of diagno-
sis. In DM2 children with similar ethnic
background (Asian and Arab immigrants)
in the UK, Ehtisham et al. also observed a
chance detection in 75% of their patients
[17]. This “silent” nature of DM2 among
our children points to the importance of
screening Arab and Asian paediatric popula-
tions and the appreciation of this disease by
paediatricians. The American Diabetes As-
sociation [4] recommends screening for
DM2 in obese children, provided they have
2 of the following risk factors: (a) positive
family history of DM2, (b) ethnic group
with high prevalence of DM2, (c) signs of
insulin resistance or conditions associated
with it, i.e. acanthosis nigricans, hyperten-
sion, dyslipidaemia and PCOD. As the UAE
population is a high-risk group for DM2
[8], these recommendations for DM2
screening of our obese children are applica-
ble.

The marked female preponderance, pu-
bertal onset of the disease and a strong
family history of DM2 observed in this co-
hort are comparable to the pattern of DM2
observed in children of ethnic minority
groups in the USA [10] and UK [17]. Nine
out of our 11 patients (82%) were obese
and all of them had high HOMA–IR, sug-
gesting a major role of insulin resistance in
the pathogenesis of DM2. Though earlier
reports observed a more than 90% preva-
lence of obesity in DM2 children [2], in a
recent report from India, obesity (above
120% of ideal body weight) was observed
in only 50% of their children [18]. The
variability in obesity prevalence between
different studies is due to the different cri-
teria used for the diagnosis of both obesity
and DM2 in these children. However, it is
important to recognize that, as in adults, a
“non-obese” category of DM2 is present in

the paediatric population. Thus, obesity
must no longer be considered as an essen-
tial prerequisite for DM2 diagnosis in chil-
dren. Also, Scott et al. observed diabetic
ketoacidosis at onset in 25% of their “non-
insulin-dependent” diabetic children [21].
In adults, DM2 is now regarded as a heter-
ogeneous disease with variable defects in
insulin sensitivity and insulin secretion
[22]. There is evidence to suggest a similar
heterogeneity for the paediatric form of the
disease. The atypical presentations of DM2
lead to practical difficulties in “typing” DM
among children. Unfortunately, further in-
vestigations (plasma insulin, C peptide,
PICA) proposed in the American Diabetes
Association scheme for diabetes mellitus
classification [4] are not freely available in
many developing countries. It is in these
countries that DM2 is increasingly being
reported.

In a case–control study of native Cana-
dian DM2 children, maternal diabetes was
found to be the strongest prenatal risk fac-
tor for the development of diabetes [23].
There is strong evidence to suggest that in-
trauterine exposure to diabetes per se in-
creases the risk for the development of
diabetes and obesity in offspring, in excess
of the risk attributable to genetic factors
alone [24]. These observations are relevant
to the UAE multiethnic community, which
has a high prevalence of gestational diabe-
tes, obesity and multiparity [25]. In the
present cohort, intrauterine exposure to di-
abetes was confirmed in 1 child, but in an-
other 4 patients whose mothers had DM2,
this possibility could not be excluded. It is
possible that the early onset of DM2 among
girls in this population causes a hypergly-
caemic state during pregnancy, which may
further promote pubertal onset of DM2 in
their offspring.

Several co-morbid cardiovascular risk
factors have been reported in diabetic Pima
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Indian children [2]. Similarly, a high preva-
lence of hypertension [17] and lipid abnor-
malities [18] have been observed among
DM2 children from various ethnic groups.
Four (36%) of our children had systemic
hypertension, 6 (55%) children had either
acanthosis nigricans or PCOD and 1 out of
5 children who had a serum lipid profile
(20%) had hypercholesterolaemia. The
HOMA-IR analysis demonstrated signifi-
cant insulin resistance in all of the above
patients. These co-morbid conditions sub-
stantially increase the risk of premature
macrovascular disease in these children.

Being a retrospective cases series, the
present analysis has several limitations. Al-
though this report highlights the emergence
of DM2 among children residing in the
UAE, we were unable determine its preva-
lence in our paediatric population. Only a
community or school-based survey will
clarify this important issue. The rising de-
tection rate of DM2 among children attend-
ing our hospital during the study period
may reflect the rising prevalence in our
community. But it may also be the result of
improved health care standards leading to
an increased detection rate. Prior to our
study period, diabetes among children was
always regarded as type 1 and was routine-
ly managed with insulin. At that time, se-
rum PICA, serum C-peptide and insulin
levels were not evaluated at the time of di-
agnosis in our centre. Hence, we do not
have any supportive data to make a diagno-

sis of DM2 among our children in the de-
cades proceding our study period. Another
limiting factor in this study is that the obe-
sity assessment of our children was made
based on UK BMI standards.

The lack of consensus on the selection
of oral hypoglycaemic agents for children
with DM2 is apparent in the treatment pro-
file of our patients. The safety and efficacy
of oral hypoglycaemic agents in children is
not established [4] and in the absence of
definite guidelines, the choice of the agent
reflects the preference of the paediatrician.

In conclusion, the present cases series
adds to the evidence that the global epidem-
ic of DM2 in adults is spreading to children
and adolescents. Over the years, the age of
onset of DM2 has been steadily decreasing
in many population groups and the disease
can no longer be called “maturity onset” di-
abetes. This progression seems to be the
consequence of rapid modernization with
major lifestyle changes resulting in child-
hood obesity and insulin resistance. Apart
from producing glucose intolerance, insulin
resistance induces a procoagulant state that
may cause premature atherosclerosis.
Therefore, the major public health chal-
lenge is to design and implement strategies
for prevention of the ongoing epidemic of
childhood obesity. Then we may be able to
delay the onset of insulin resistance syn-
drome in genetically predisposed individu-
als to as late in life as possible.
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Intercountry workshop on the Arabic experimental multimedia ver-
sion of the updated action-oriented school health curriculum for
basic education
The World Health Organization, Regional Office for the Eastern Medi-
terranean, jointly with ISESCO, UNESCO and UNICEF Regional Offices,
organized the above-mentioned intercountry workshop on the Ara-
bic experimental multimedia version of the updated action-oriented
school health curriculum for basic education in Damascus, Syrian
Arab Republic from 3 to 5 May 2005. The objectives of the consulta-
tion were:
• to introduce the Arabic experimental multimedia version of the

updated action oriented school health curriculum for basic edu-
cation (CD ROM version);

• to review, share and document success stories in the field of
school health education, including health promoting schools in
the Region within the framework of FRESH Initiative;

• to select countries that volunteer to experiment the multimedia
version of the AOSHC and provide feedback (comments and ap-
praisal) at the end of the experimentation period (June 2006);
and

• to increase institutional capacity in Member States to promote
health among schoolchildren and their families, with special ref-
erence to life skills development.

Participants from Bahrain, Egypt, Iraq, Jordan, Lebanon, Kuwait,
Libyan Arab Jamahiriya, Oman, Qatar, United Arab Emirates, Tunisia,
Morocco, Palestine, Saudi Arabia, Sudan, Syrian Arab Republic,
Yemen, the FIRDOS Syria, Ajialuna and Islamic Makased Society
Lebanon, UNESCO, UNICEF, as well as WHO concerned staff partici-
pated in this consultation.
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ABSTRACT We used acute flaccid paralysis surveillance data collected between 1 January 2001 and 31
December 2003 from the Pakistan Polio Eradication Initiative to describe the epidemiological characteristics
and disease burden of traumatic injection neuropathy among children aged under 15 years. Of the 5627
acute flaccid paralysis cases reported, 456 were identified as traumatic injection neuropathy by case review.
The condition was more common in younger children who were also more likely to have persistent paralysis.
We estimate that the annual incidence of traumatic injection neuropathy rate in Pakistan is 7.1 per 1 000 000
in children under 3 years old.

Incidence de la neuropathie traumatique consécutive à une injection chez les enfants au Pakistan
RÉSUMÉ Nous avons utilisé les données de la surveillance de la paralysie flasque aiguë collectées entre le
1er janvier et le 31 décembre 2003 par l’Initiative d’éradication de la poliomyélite au Pakistan pour décrire les
caractéristiques épidémiologiques et la charge morbide des neuropathies traumatiques consécutives à une
injection chez les enfants de moins de 15 ans. Sur les 5627 cas de paralysie flasque aiguée notifiés, 456 ont
été identifiés comme neuropathie traumatique consécutive à une injection lors de l’examen des cas. Cette
pathologie était plus courante chez les jeunes enfants qui étaient aussi davantage susceptibles d’avoir une
paralysie persistante. Nous estimons que l’incidence annuelle de la neuropathie traumatique consécutive à
une injection au Pakistan s’élève à 7,1 pour 1 000 000 chez les enfants de moins de 3 ans.
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Introduction

Traumatic injection neuropathy (TIN) can
occur because of unsafe intramuscular in-
jection practices. TIN involving the sciatic
and radial nerves presents as acute periph-
eral neuropathy with flaccid paralysis of
the injected limb within 24 hours after in-
jection and is associated with pain and hy-
pothermia in the affected limbs [1–6]. This
complication is of particular concern in
countries with high rates of unnecessary
injections. The World Health Organization
(WHO) estimates that of the 12 billion in-
jections administered worldwide annually,
50% are unsafe and 75% are unnecessary
[7].

In Pakistan, injections are over-
prescribed and are often given without re-
gard to the patient’s chief complaint [8].
The rate of injection prescriptions in the
country is estimated to be from 6.5 to 15
injections per person per year, with chil-
dren under 5 years old receiving as many as
21 injections annually [9]. A recent national
survey indicated that a high proportion of
these injections are unnecessary and given
in an unsafe manner [10]. While some data
exists regarding the medical complications
of these injections, no estimate has been
published regarding the disease burden
caused directly by injection trauma.

In Pakistan, all acute flaccid paralytic
conditions are reported to the acute flaccid
paralysis (AFP) surveillance system of the
poliomyelitis eradication initiative. The AFP
surveillance system has achieved or ex-
ceeded global targets for quality and sensi-
tivity since 2000.

This study was a review of AFP surveil-
lance data to identify the incidence of TIN
in Pakistan and to describe the basic epide-
miology of the disease.

Methods

We searched the case records of AFP sur-
veillance data collected between 1 January
2001 and 31 December 2003 to identify
potential cases of TIN, using multiple diag-
nostic terms such as traumatic injection,
traumatic neuritis, injection injury, etc. The
case records of all potential cases were
carefully reviewed.

A case of AFP was considered to be
confirmed TIN if the paralysis was asym-
metric, had rapid progression, had no other
neurological signs or symptoms of recent
onset, had no poliovirus isolated from a
stool specimen and had a definite history of
injection in the affected limb less than 24
hours before the onset of paralysis. A case
was considered probable TIN if the clinical
records were incomplete or unavailable but
the diagnosis of TIN was given by a quali-
fied physician and certified by a panel of
physicians including at least one paediatri-
cian and a neurologist. In Pakistan, a panel
of experts reviews all AFP case records in
which poliomyelitis is excluded before the
diagnosis is included in the permanent case
record.

Details of epidemiological characteris-
tics were extracted from case records by
the principal investigator using a standard
data collection form. The population data
for Pakistan was gathered from the 1998
census of Pakistan and extrapolated for the
years 2001, 2002 and 2003 [11]. The data
were entered and analysed using SPSS,
version 7.5. Differences between epidemi-
ological characteristics were tested using
the chi-squared test and expressed in terms
of odds ratio with a P-value considered sta-
tistically significant at ≤ 0.05.
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Results

Of the 5627 AFP cases reported in Pakistan
in the years 2001–03, 515 were potential
TIN cases. After the complete record re-
view, 417 cases were classified as con-
firmed TIN and 39 probable. There was no
significant difference between confirmed
and probable cases with regard to age, sex
or clinical presentation. The median age of
confirmed and probable cases was 22
months (range 2–161 months) and 75% of
cases were less than 36 months old.

Residual paralysis 60 days after the on-
set of paralysis was more common in chil-
dren below 1 year of age than in older
children (37% versus 26%, OR = 1.6, P =
0.026) (Figure 1). The lower limb was in-
volved in 91% of cases, with right and left
sides equally affected. Of the children,
72% were reported to have fever at the
start of their illness. TIN cases were more
common in boys than girls (62% versus

38%, OR = 1.5, P < 0.0001). Of the cases,
75% had received 5 or more doses of oral
polio vaccine (median 7 doses) and only 33
(7%) had a confirmed history of polio in
the community in the last 60 days.

The geographic distribution of cases
was uneven and more prominent in rural
areas (76%) in contrast to the overall popu-
lation distribution of the country living in
rural areas (67%) (P = 0.002). Of note,
there was no clustering around densely
populated urban areas. Two-thirds of cases
(65%) had unskilled fathers compared with
22% with skilled fathers. This is higher
than the general population of Pakistan in
which 58% of fathers were classified as
unskilled in the 1998 national census (OR =
1.35, P = 0.009) (Table 1).

Some seasonality was observed with
42% of cases occurring from May to Au-
gust. This pattern was consistent in each of
the 3 years studied (Figure 2).

Figure 1 Age distribution of traumatic injection neuropathy
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The annual incidence of TIN for chil-
dren under the age of 15 years was estimat-
ed to be 3.38 cases per 1 000 000 per year,
with the highest incidence occurring in the

youngest age groups where the annual inci-
dence was 7.10 cases per 1 000 000 chil-
dren under the age of 3 years.

Table 1 Demographic and clinical features of traumatic injection
neuropathy cases reported as acute flaccid paralysis in Pakistan
2001–03

Variable No. of cases  % P-value
 (n = 456)

Sex
Male 282 62 < 0.0001
Female 174 38

Father’s occupation
Unskilled 295 65 0.009
Skilled 102 22
Government job 43 9

Location
Rural 345 76 0.002
Urban 111 24

Clinical features
Fever at the start of illness 318 70

Affected limb
Right lower limb 234 51
Left lower limb 181 40
Right upper limb 12 3
Left upper limb 25 5

Muscle groups affected
Proximal 41 9
Distal 126 28
Both 198 43

Residual paralysis at 60 days
follow-up

< 1 year old (n = 130) 48 37 0.026
≥ 1 year old (n = 329) 86 26

Polio
Stool specimen tested for polio 413 91
Confirmed polio case in the
community in the last 60 days 33 7

n = total number of cases.

31 Incidence of traumatic.pmd 2/1/2006, 1:05 PM801



802 La Revue de Santé de la Méditerranée orientale, Vol. 11, No 4, 2005

Discussion

Injection-related traumatic neuropathy of-
ten results in life-long disability [1,3]. As
we progress towards eradication of polio-
myelitis, causes of AFP other than polio are
becoming more apparent [12] and TIN has
now emerged as the third most common
cause of acute flaccid paralysis in Pakistan
in children under the age of 15 years after
Guillain–Barré syndrome and infantile
hemiplegia [13]. The problem is particular-
ly severe in children under the age of 1 year
who suffer from a higher complication rate
from injection methods inappropriate for
this age group. The observation that fever
was often reported to have occurred before
the injection agrees with the fact that, even
in this age group, most injections in Paki-
stan are given for therapeutic purposes
rather than for vaccination [10]. However,
routine immunizations have been observed
being given in the gluteus of infants that
also pose a potential risk [11].

The rural predominance of this disease
and the association with unskilled parents
suggests that the problem may be one of
limited access to and affordability of quali-
fied medical practitioners. Data about the
health-seeking behaviour of the families in
our study were not available. However, an
earlier study in the Sindh province of Paki-
stan found that 75% of the respondents re-
ceived injection by dispensers, who are
paramedical support persons with varying
degrees of training, and that injections re-
ceived in urban areas were more likely to be
administered by a medical doctor than in
the rural area (20% versus 11% respective-
ly) [10]. In Pakistan, it is observed that
many untrained, unlicensed practitioners
give injections [1,8,9], but that inappropri-
ate and unsafe injection practices, including
gluteal injections of infants, have also been
observed in government vaccination cen-
tres and in the clinics of licensed physi-
cians [11].

Figure 2 Seasonal occurrence of traumatic injection neuropathy in children under age 15 years
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The predominance of males in the re-
sults is unexplained but may reflect the
greater priority for health care given to
boys over girls. Although the difference
was significant, the same trend is noted in
overall AFP case reporting [13]. Others
have found that, in the Indian subcontinent,
boys at every age and stage of disability re-
ceive preferential treatment [14].

The clinical features of the cases in this
study are consistent with those seen else-
where. Typically, motor loss in TIN shows
predominance of lower limb involvement in
95% of cases [4]. When an upper limb is
involved, the left is more often affected
than the right, probably because the right
upper limb is usually considered the domi-
nant limb that might be incapacitated due to
the pain of injection [3].

Although the AFP reporting system in
Pakistan has long reached global standards
for sensitivity, the true incidence may have
been underestimated by the health-seeking
behaviour of some parents, particularly the
poor, uneducated and under-served who
often seek care from unlicensed medical
practitioners who may be reluctant to re-
port complications. Enteroviruses other
than poliovirus are also a rare cause of pa-
ralysis and may occur when infection is
coincident with an intramuscular injection
[15]. Although we did not exclude cases
with enterovirus infections from this study,
it is unlikely, given the rarity of enterovirus-
related paralysis, that these contributed sig-
nificantly to the burden of disease estimates

of traumatic injections. The study is further
limited by the fact that the data was origi-
nally gathered for all cases of acute flaccid
paralysis to look for polio and not specifi-
cally for injection neuritis. A more exten-
sive study in which the actual cases are
visited and interviewed could generate in-
formation on what was injected and by
whom, thereby identifying categories of
health care providers and health care set-
tings who are responsible for inappropriate
injection.

TIN is responsible for an increasing
proportion of cases of paralysis of the chil-
dren in Pakistan. While it is important to
alert licensed health care providers to the
dangers of gluteal injections in children, it
is unlikely that this will completely solve
the problem as a large portion of the re-
sponsible injections are given by unlicensed
practitioners. Indeed there are many disin-
centives in the control of the problem as
patients often request injections and they
are often a major source of income for
health care providers [16]. Public aware-
ness of the dangers of unnecessary injec-
tions and unsafe injection procedures will
likely to be more effective in limiting these
practices in the future.
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ABSTRACT This study investigated the attitudes of Omani adolescents towards gender roles and women’s
empowerment in taking household decisions, and the determinants of their positive attitudes. A national
representative secondary school-based sample of 1670 boys and 1675 girls completed a self-administrated
questionnaire with 2 indices: Adolescents’ Attitudes Towards Gender Roles and Adolescents’ Attitudes
Towards Women’s Empowerment. Other questions included demographic data, risk behaviour lifestyle,
proxies to mental health and social environments expected to predict attitudes towards gender role. Eight
variables predicted higher scores in both indices: sex, age, socioeconomic class, sleep problems, self-
esteem, current smoking, history of indulging in violent behaviour and parental relations.

Attitudes des adolescents à l’égard des rôles de l’homme et de la femme et de l’autonomisation de
la femme
RÉSUMÉ La présente étude a examiné les attitudes des adolescents omanais à l’égard des rôles de
l’homme et de la femme et de l’autonomisation de la femme dans la prise de décisions au sein du ménage, et
les déterminants de leurs attitudes positives. Un échantillon national représentatif de 1670 garçons et de
1675 filles des écoles secondaires a rempli un auto-questionnaire comportant deux indices :  les attitudes
des adolescents à l’égard des rôles de l’homme et de la femme et les attitudes des adolescents à l’égard de
l’autonomisation de la femme. Les autres questions comprenaient des données démographiques, le mode
de vie associé à des comportements à risque, des indications indirectes liées à la santé mentale et
l’environnement social qui devraient permettre de prédire les attitudes à l’égard des rôles attribués aux
hommes et aux femmes. Huit variables prédisaient des scores plus élevés pour les deux indices : le sexe,
l’âge, la classe socio-économique, les problèmes de sommeil, l’estime de soi, le tabagisme au moment de
l’enquête, des antécédents de comportements violents et les relations parentales.
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Introduction

In recent years, women’s health has be-
come an increasingly visible and important
policy issue [1]. In 2002, the World Health
Organization (WHO) issued its first gender
policy statement, acknowledging the gen-
der issue as important in its own work [2].
At about the same time, WHO began using
the United Nations (UN) Millennium Devel-
opment Goals, which go beyond the
“health for all” framework’s focus on
equality in general, specifying more partic-
ularly that gender equality and the empow-
erment of women are vital goals (goal 3)
[3].

The International Conference on Popu-
lation and Development in Cairo in 1994
stated that the most important single com-
ponent that a nation can invest in to im-
prove its life and health is the education of
girls and women [4]. The conference high-
lighted the now commonly understood
links between education, women’s em-
powerment and demographic indicators
[5,6].

Oman still faces a high rate of adoles-
cent marriage and a high total fertility rate:
4.8 in 2000, albeit a drop from 7.05 in 1995
[7]. Addressing the issue of women’s em-
powerment and its proxies is a factor in re-
ducing fertility rates. Al Riyami and Afifi
[8] showed that almost half of ever-
married women studied were empowered
in taking only 4 out of 8 household deci-
sions. They concluded that the degree of
women’s empowerment in household deci-
sion-making was significantly associated
with fewer children ever-born and a longer
birth interval, adjusting for other fertility
determinants such as women’s age, level of
education and residence [8].

Examining adolescents’ attitudes to-
ward gender issues would not only inform
us about the future status of women’s em-
powerment in Oman but also would shed

light on reproductive behaviour and eco-
nomic factors such as women’s participa-
tion in the labour force in future
generations.

The aim of the study reported here was
to investigate the attitudes of Omani adoles-
cents towards gender roles and women’s
empowerment in taking household deci-
sions, and to study the determinants of
their positive attitudes. The study is part of
a national survey by the Department of
Family and Community Health, Ministry of
Health (MoH) in collaboration with other
Omani ministries, WHO and the UNICEF
offices in Oman. The overall goal of the
survey was to establish a database of ado-
lescents’ knowledge, attitude and practices
towards reproductive health and healthy lif-
estyles in order to enhance polices and pro-
grammes directed to this age group in
Oman [9].

Methods

A secondary school-based questionnaire
survey of adolescents’ attitudes was con-
ducted in April 2001 on a national represen-
tative sample of both sexes.

Sampling
A multi-stage stratified random sampling
technique was adopted and a sample size
was calculated, assuming that the least
prevalent variable to be studied was 5% at
90% confidence interval. The sample size
was distributed in proper allocation of the
number of students in each governorate
and grade in different strata and the prima-
ry sampling unit was the school class
where 11 students from each class were
selected randomly. Accordingly, 1670 ado-
lescent boys (3.3% out of 50 716) and
1675 adolescent girls (3.1% out of 54 192)
were selected as representative of second-
ary school adolescents in Oman aged 13 to
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19+ years (a few pupils were over 20
years). The response rate was 89% among
boys and 97% among girls, giving a final
sample of 1485 boys and 1629 girls. To
avoid the non-response bias from students
being absent on the day of the survey, sam-
ple weights were used in the data analysis.

Survey tools
A self-administrated questionnaire was an-
swered by all selected boys and girls, cov-
ering the following topics: puberty,
marriage issues, birth spacing, sexually
transmitted diseases and HIV/AIDS, female
circumcision, sources of information on
reproductive health, risk behaviour life-
style, social upbringing and relations, the
role of schools and school health services.
The questionnaire, which took from 1 to
1.5 hours to complete, was based on the
Youth Risk Behavior Survey [10], adapted
to cover knowledge and attitudes in the lo-
cal context. The questions were refined
during a 2-week WHO training of 32 re-
searchers from the MoH and the tool was
piloted in 2 regions: Muscat and South Bati-
nah. In this paper, we focus of the special
tools used in this study.

Adolescents’ Attitude Towards Gender
Roles (ATGR) index. To examine the ado-
lescents’ attitudes toward gender roles, ad-
olescents of both sexes were asked 11
questions on the different roles played by
or expected from women or men in the
community. Possible responses were: high-
ly agree, agree, disagree or highly disagree
(scored from 1–4), and the total score
could range from 11 (negative, traditional
or non-egalitarian attitudes towards female
gender roles) to 44 (positive attitudes). In-
cluding missing answers, the actual index
score range was 4–42 with a mean of 29.5
[standard deviation (SD 4.4)]; alpha Cron-
bach reliability 0.56.

Adolescents’ Attitude Towards Women’s
Empowerment in Household Decisions
(ATWE) index. To understand the adoles-
cents’ attitudes toward women’s empow-
erment in household decisions, adolescents
of both sexes were asked about “who has
the final say on…” 7 items related to house-
hold decision-making. Possible responses
were: husband only has the final say, wife
has final say, both partners together or oth-
er people in the family (scored 2 for both
partners and 1 for any other option). The
total score could range from 7 (negative at-
titudes towards women’s empowerment)
to 14 (positive attitudes). The actual index
score range was 7–14 with a mean of 11.56
(SD 1.74); alpha Cronbach reliability 0.62.

Adolescents’ self-esteem and self-confi-
dence index. The adolescents were asked 9
questions about their self-esteem, self-con-
fidence and ability to solve their problems;
whether they were optimistic about their
future; whether they were respected by
their parents; and their readiness to express
themselves to their parents or others are
not sharing their same opinion. Possible re-
sponses were: highly agree, agree, disagree
or highly disagree (scored from 1–4). The
index score could range from 9 (low self-
esteem and confidence) to 36 (high self-es-
teem). The actual index score was 14–36
with a mean of 28.87 (SD 3.0); alpha Cron-
bach reliability 0.31 (not satisfactory).

Socioeconomic index. The socioeco-
nomic index constituted of 8 variables: fa-
ther’s education, mother’s education,
father’s work status, mother’s work sta-
tus, family income, whether family income
is sufficient, type of accommodation and
car ownership. Each variable was scored
and total scores were classified into 3 so-
cioeconomic strata: 4–9 (low socioeco-
nomic status), 10–17 (middle) and 18 or
above (high). The total score ranged from
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4–28, with a mean of 13.2 (SD 3.54); alpha
Cronbach reliability 0.59.

The ATGR and ATWE indices were
used in our statistical models as the output
or dependent variables. The independent
variables or the predictors were 19 vari-
ables, categorized into 4 groups:
1. Demographic data (sex, age, socioeco-

nomic class).
2. Mental health proxies (sleep problems,

low self-esteem and confidence, nega-
tive traits such as anxiety, depression,
sadness or frustration), positive traits
(such as satisfaction, happiness, suc-
cess, peace with oneself).

3. Risk-taking behaviours (current or ever
smoking, driving car without a licence,
driving at speed, history of violent be-
haviour the month before the survey,
being persuaded in the past to take illicit
drugs by peers, ever drinking alcohol).

4. Social environment (pattern of parental
relations, how parents treat them, wit-
nessing violence in family, witnessing
violence among friends, history of be-
ing punished by physical abuse).

Data analysis
Data entry personnel were trained before
embarking on data entry. Data entry was
done using ISSA and data analysis using
SPSS, version 6.0. In bivariate analysis,
data were presented in percentages and
means. The likelihood chi-squared test ex-
amined the distribution of data, while group
means were compared using ANOVA. Mul-
tiple linear regression was conducted to
test the most important associated factors
with the studied dependent continuous
variables (ATGR and ATWE). The 19 inde-
pendent variables used in the regression
models were dichotomous (after recoding
some of them to be so), categorical or con-
tinuous. A P value of ≤ 0.05 was consid-
ered statistically significant.

Results

About 48% of the sample was boys and the
mean age was 17.1 (SD 1.4) years, range
13–24 years. The majority of the sample
(72%) was of middle socioeconomic class
according to the index applied.

Behaviour
About 40% of the sample reported suffer-
ing 1 or more negative traits (anxiety, de-
pression, sadness or frustration), while
63.0% reported 1 or more positive traits
(satisfaction, happiness, success, peace
with oneself). The majority reported some
sleep problems (85.0%). As regards risk
behaviour lifestyle, boys outnumbered girls
for all variables; 4.6% overall were current
smokers (6.4% boys, 2.9% girls) and
14.9% were ever-smokers (26.2% boys,
3.8% girls), while 4.3% had a history of
ever-drinking alcohol (6.6% boys, 2.0%
girls), and 4.6% have ever-taken illicit
drugs (7.2% boys, 2.2% girls). About 20%
(22.9% boys, 17.9% girls) shared in 1 or
more physical fights the month before the
survey, 33.4% drove cars without a licence
(57.5% boys, 12.2% girls) and 33.9% liked
to drive at speed (42.1% boys, 26.3%
girls). The majority of the adolescents
(61.0%) reported that their parents agree
together all or most of the time and 80.0%
that their parents treated them with love,
respect and equality between them and oth-
er siblings. However, 8.2% had experi-
enced physical punishment (12.5% boys,
3.7% girls). Moreover, the majority wit-
nessed violence in their families and among
their friends sometimes or always (72.7%
and 66.0% respectively).

Gender roles and household
decision-making
Tables 1 and 2 show the distribution of re-
sponses to the attitude indices among boys
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Table 1 Responses on the Adolescents’ Attitude Towards Gender Roles index

Item No. of Responses to item
respondents Highly Agree Disagree Highly

agree disagree
% % % %

Wife must get husband’s approval
in everything      

Boys 1474 49.3 37.6 9.6 3.5
Girls 1582 36.9 46.4 13.0 3.7
All respondents 3094 42.8 42.2 11.4 3.6

          χ2 = 49.74, P < 0.001

Husband must take all important
decisions alone      

Boys 1460 13.6 25.7 44.5 16.2
Girls 1615 4.0 14.4 48.2 33.4
All respondents 3075 8.6 19.8 46.4 25.2

          χ2 = 232.20, P < 0.001

Husband must help wife with
housework, especially if she works     

Boys 1465 25.2 62.0 9.4 3.3
Girls 1614 29.4 62.8 5.9 1.9
All respondents 3079 27.4 62.4 7.6 2.6

          χ2 = 23.96, P < 0.001

Wife must be allowed to work if
she wants to      

Boys 1460 8.3 38.6 34.0 19.2
Girls 1615 21.2 58.1 16.2 4.5
All respondents 3075 15.1 48.8 24.7 11.5

          χ2 = 399.74, P < 0.001

Wife must accept husband’s views
even she does not agree      

Boys 1457 25.5 36.0 28.1 10.4
Girls 1612 15.8 34.3 37.6 12.3
All respondents 3069 20.4 35.1 33.1 11.4

          χ2 = 58.68, P < 0.001

Wife must accept having another
child according only to husband’s wish    

Boys 1459 13.0 31.3 42.0 13.7
Girls 1614 6.9 32.5 43.6 17
All respondents 3073 9.8 32 42.9 15.4

          χ2 = 35.29,P < 0.001
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and girls. Girls were more likely to have
positive attitudes toward gender roles and
women’s empowerment in household deci-
sions than boys. Likelihood chi-squared
tests showed significant differences in dis-
tribution between boys and girls even when

aggregating “highly agree” and “agree” ver-
sus “disagree” and “highly disagree” for the
gender roles (ATGR) index or aggregating
“wife” and “both partners” versus “hus-
band” and “others” for the decision-making
(ATWE) index.

Table 1 Responses on the Adolescents’ Attitude Towards Gender Roles index (concluded)

Item No. of Responses to item
respondents Highly Agree Disagree Highly

agree disagree
% % % %

Wife with no boys must continue
conceiving until she has one      

Boys 1463 10.7 27.1 36.5 25.7
Girls 1620 6.5 23.5 40.8 29.3
All respondents 3083 8.5 25.2 38.8 27.6

          χ2 = 27.25, P < 0.001

Boys’ education is more important than
girls’ education      

Boys 1474 12.8 15.5 34.1 37.5
Girls 1621 4.4 5.6 20.5 69.5
All respondents 3095 8.4 10.3 27.0 54.3

          χ2 = 345.48, P < 0.001

Opportunities must be given to women
to take top positions      

Boys 1468 30.7 9.1 33.7 26.6
Girls 1621 42.3 24.3 22.0 11.4
All respondents 3089 36.8 17.1 27.5 18.6

          χ2 = 272.81, P < 0.001

Household decisions are taken by both
partners      

Boys 1472 45.8 49.1 3.1 2.0
Girls 1610 35.7 61.2 1.8 1.4
All respondents 3082 40.5 55.4 2.4 1.7

         χ2 = 47, P < 0.001

Husband’s opinion is more important in
taking important decisions     

Boys 1455 48.4 21.9 20.8 8.9
Girls 1603 33.8 9.7 34.9 21.6
All respondents 3058 40.7 15.5 28.2 15.5

          χ2 = 252.51, P < 0.001
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Table 2 Responses on the Adolescents’ Attitude Towards Women’s Empowerment in
Household Decisions index

Item No. of Responses to who has final decision
respondents about item

Husband Wife Both Others
together

% % % %

Managing family income      
Boys 1482 42.3 7.4 50.2 0.1
Girls 1620 25.4 4.6 69.9 0.2
All respondents 3102 33.5 5.9 60.5 0.1

             χ2 = 128.1, P < 0.001

Wife wants to work      
Boys 1475 73.4 4.5 21.2 0.9
Girls 1617 58.1 3.6 37.3 1.1
All respondents 3092 65.4 4.0 29.6 1.0

             χ2 = 98.2, P < 0.001

Number of children      
Boys 1470 13.2 11.6 74.8 0.4
Girls 1612 3.4 6.5 89.7 0.4
All respondents 3082 8.1 8.9 82.6 0.4

             χ2 =138.36, P < 0.001

Highest educational level for girl      
Boys 1465 15.2 18.2 63.7 2.9
Girls 1609 7.9 16.7 70.9 4.5
All respondents 3074 11.4 17.4 67.4 3.8

             χ2 = 48.49, P < 0.001

Highest educational level for boy      
Boys 1463 28.0 7.8 61.2 3.0
Girls 1607 18.5 3.0 74.4 4.2
All respondents 3070 23.0 5.3 68.1 3.6

             χ2 = 86.47, P < 0.001

Using family planning methods      
Boys 1468 14.4 17.2 66.3 2.1
Girls 1608 6.8 16.5 75.8 0.8
All respondents 3076 10.5 16.8 71.3 1.4

             χ2 = 62.12, P < 0.001

Health care for children      
Boys 1478 4.4 24.1 69.4 2.2
Girls 1649 1.2 19.8 77.8 1.2
All respondents 3097 2.7 21.8 73.7 1.7

             χ2 = 47.39, P < 0.001
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Similarly, the mean scores on the ATGR
index differed significantly between adoles-
cent boys and girls as well as between dif-
ferent socioeconomic groups, age groups
and almost all variables in Table 3 except
for having negative traits and witnessing
violence among friends. Taking sex as a
covariate in ANOVA testing, the difference
in means between the groups of variables
shown in the same table the majority of the
significant F statistics either became less
significant, as in “Witnessed violent behav-
iour last month”, or even became non-sig-
nificant as in “Ever-smoker” or “Ever-used
alcohol”. This denotes that sex is a major
confounder with all the predictors or deter-
minants of gender roles. The same was
true for the predictors of the ATWE index,
except that the mean scores of women’s
empowerment did not differ significantly
between boys and girls in a considerable
number of variable groups which already
showed significant difference with gender
roles in Table 1, e.g. “Positive traits”,
“Likes to drive at speed”, “Ever-used alco-
hol”, “How parents treat me” and “Wit-
nessed violence in family” (Table 3).

These results can be explained if the
ATGR and ATWE indices, albeit positively
and significantly correlated (r = 0.28, P =
0.001), were sometimes determined by dif-
ferent variables. This was also confirmed
by the findings of multiple linear regression
analysis where we found different signifi-
cant predictors of high scoring in ATGR
and ATWE for each sex and the overall
sample (data not shown in table). More-
over, variables predicting high scores for
both indices for the overall sample did not
all predict the same for each sex group.
Significant predictors of a high score of
ATGR among boys were self-esteem and
current smoking, while only parental rela-
tions predicted it among girls.

For the overall sample, sleep problems,
self-esteem, current smoking and parental
relations predicted high ATGR scores. Pre-
dictors of high ATWE scores among boys
were socioeconomic class, age, sleep
problems, self-esteem, current smoking
and parental relations. Among girls, only
socioeconomic status and violent behav-
iour the month before the survey were sig-
nificant. For the overall sample, sex,
socioeconomic class, self-esteem, current
smoking, violent behaviour and parental re-
lations predicted ATWE scores. Current
smoking as a proxy of risk behaviour had
an inverse association with high scores in
both indices for the boys’ sub-sample and
the overall sample adjusted to other vari-
ables in the model. High scores of self-es-
teem, controlled for the other variables,
predicted high scores in both indices for
the same sex group as well as the overall
sample. Higher social class predicted high-
er ATWE scores for both sexes and the
overall sample, while older boys were more
likely to have a higher score in the same
index.

Out of the 19 variables entered into the
models, only 8 predicted higher scores in
both indices and were categorized into 4
groups: demographic variables (sex, age,
socioeconomic class); mental health prox-
ies (sleep problems, low self-esteem); risk-
taking behaviour (current smoking and
history of indulging in violent behaviour the
month before the survey); and social envi-
ronment (pattern of parental relations).

Discussion

Little attention has been given to adoles-
cents’ gender role attitudes in the Gulf
countries and therefore the current study,
to the best of our knowledge, is the first of
its kind. The study arose from a growing
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Table 3 Comparison between mean score on Adolescents’ Attitude Towards Gender Roles
index and the Adolescents’ Attitude Towards Women’s Empowerment in Household Decisions
index and associated factors tested by ANOVA

Variable No. % Gender roles index Women’s empowerment index
Mean F-value F-value Mean F-value F-value
score (unadjusted) (adjusted score (unadjusted) (adjusted

for sex) for sex)

Sex       
Boys 1485 47.7 27.6 602.3** NA 11.09 209.7** NA
Girls 1629 52.3 31.2   11.98   

Socioeconomic
class       

Low 446 14.3 29.2 5.68** 6.17** 11.37 9.39** 9.05**
Middle 2270 72.9 29.5   11.53   
High 398 12.8 30.1   11.88   

Age (years)       
13– 274 9.0 30.1 6.69** NS 11.75 2.99* NS
16– 796 26.1 29.9   11.61   
17– 847 27.8 29.4   11.52   
18– 701 23.0 29.4   11.62   
19+ 431 14.1 28.8   11.34   

Negative traits
(self-reported)       

0 1854 59.9 29.4 3.11* NS 11.56 NS NS
1 1145 37.0 29.8   11.55   
2+ 97 3.1 29.8   11.51   

Positive traits
(self-reported)       

0 1129 36.5 29.8 NS NS 11.54 NS NS
1 1845 59.6 29.4   11.55   
2+ 122 3.9 29.8   11.76   

Sleep problems       
Never 456 14.7 28.8 7.59** 4.06** 11.42 3.43* NS
Rarely 786 25.5 29.4   11.54   
Sometimes 1484 47.9 29.9   11.65   
Always 369 11.9 29.3   11.39   

Current smoker       
No 2537 95.4 29.6 36.0** 22.4** 11.57 19.7** 13.6**
Yes 123 4.6 27.1   10.82   

Ever-smoker       
No 2478 85.5 29.8 56.4** NS 11.63 31.2** NS
Yes 419 14.5 28.1   11.11   

Drives without
licence       

No 1991 66.2 30.2 137.5** NS 11.69 25.2** 1.02*
Yes 1017 33.8 28.3   11.35   
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Table 3 Comparison between mean score on Adolescents’ Attitude Towards Gender Roles
index and the Adolescents’ Attitude Towards Women’s Empowerment in Household Decisions
index and associated factors tested by ANOVA (continued)

Variable No. % Gender roles index Women’s empowerment index
Mean F-value F-value Mean F-value F-value
score (unadjusted) (adjusted score (unadjusted) (adjusted

for sex) for sex)

Likes to drive at
speed       

No 2007 66.4 29.8 16.3* NS 11.61 NS NS
Yes 1014 33.6 29.1   11.51   

Witnessed violent
behaviour last
month       

No 2351 79.9 29.7 8.38** NS 11.63 17.0** 11.1**
Yes 590 20.1 29.1   11.31   

Ever-used drugs       
No 2813 95.5 29.7 13.0** NS 11.60 21.0** 9.35**
Yes 132 4.5 28.3   10.89   

Ever-used alcohol       
No 2853 95.8 29.7 11.4** NS 11.58 NS NS
Yes 126 4.2 28.3   11.43   

Parent’s relations       
Always agree 913 29.9 28.8 8.49** 4.75** 11.31 6.30** 4.13**
Agree most of the
time 951 31.1 29.6   11.62   
Conflict
sometimes 298 9.7 30.0   11.60   
Conflict always 586 19.2 30.4   11.79   
Separated/
divorced 183 6.0 30.2   11.75   
One deceased 126 4.1 29.7   11.57   

How parents treat
me       

With love 1448 47.1 29.3 5.48** NS 11.47 NS NS
Equally with
other siblings 1008 32.8 29.8   11.69   
Only interested
in education 246 8.0 29.2   11.49
Neglect me 88 2.9 28.5   11.42   
With
discrimination 202 6.6 30.6   11.63   
With cruelty 80 2.6 29.1   11.52   
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Table 3 Comparison between mean score on Adolescents’ Attitude Towards Gender Roles
index and the Adolescents’ Attitude Towards Women’s Empowerment in Household Decisions
index and associated factors tested by ANOVA (concluded)

Variable No. % Gender roles index Women’s empowerment index
Mean F-value F-value Mean F-value F-value
score (unadjusted) (adjusted score (unadjusted) (adjusted

for sex) for sex)

Witnessed violence
in family      
Never 705 27.5 29.5 NS NS 11.57 NS NS
Sometimes 1360 53.1 29.7   11.61   
Always 496 19.4 29.5   11.53   

Witnessed violence
among friends     

Never 816 34.0 30.0 12.0** NS 11.62 5.66** NS
Sometimes 1086 45.3 29.3   11.58   
Always 496 20.7 28.9   11.30   

Ever punished
physically       

No 2132 91.9 29.5 16.5** NS 11.57 15.5** 4.50*
Yes 188 8.1 28.1   11.03   

*P < 0.05; **P < 0.01.
n = 3114 (the total sample) but data were missing in all the variables.
NA = not applied; NS = not significant.

concern about women’s empowerment
and its impact on demographic transition in
Oman. For example, previous studies have
demonstrated that only a minority of wom-
en were empowered to take a decision
about family planning alone or with their
husband [8,11,12]. Men still have the final
say on use of family planning methods or in
having another child. Whether Omani ado-
lescents adhere to the authoritarian nature
of men’s relationship with their wives was
the question considered in this study.

The study suggests that Omani boys
conform to the traditional notions of what
is expected from males and females in Arab
society. Girls were significantly more likely
to express egalitarian attitudes. The same
was found by Mensch et al. in Egypt [13].

In our study, increased schooling, as mea-
sured indirectly by increasing age, predict-
ed non-traditional attitudes towards
women’s empowerment in household deci-
sions only for boys and did not have any
significant effect among girls or in the gen-
der roles index. Our findings are consistent
with Mensch et al., who concluded that
schooling does not always promote egali-
tarian attitudes among adolescents [13], as
well as other studies on the determinants of
gender roles among married women in de-
veloping countries [14,15]. As Wassef has
mentioned [16], despite recent revisions
made to enhance the image of women in
school textbooks, the school curriculum in
these countries reinforces traditional gen-
der roles. However, women’s educational
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level was shown to affect their decision-
making in the family in another study in
Egypt [17]. Higher socioeconomic class
significantly predicted higher positive gen-
der attitudes in the bivariate as well as in the
multivariate model [17]. This finding, albeit
not consistent with Mensch et al., was de-
fended in Ecri’s study by mentioning that
improvement in economic conditions can
challenge traditional gender attitudes and
discrimination.

Higher self-esteem scores among ado-
lescents predicted more non-traditional atti-
tudes towards gender, which is consistent
with Ali and Toner’s study of Muslim
women in Canada [18]. They concluded
that higher self-esteem scores were associ-
ated with stronger attitudes against wife
abuse, independent of the sex of the re-
spondents. Witnessing or taking part in vio-
lent acts the month before the survey was a
significant predictor of a traditional gender
attitude in the current study. Similarly, a
study of incarcerated juvenile offenders in
the United States of America (USA) found a
statistically significant relationship between
sex-role attitudes and propensity towards
violence [19]. Specifically, they found that
offenders who reported the most traditional
attitudes toward women’s rights and roles
were more apt to report that they would
engage in violent acts if they were certain
of not being punished.

Current smoking among boys in the
current study predicted in some statistical
models negative or traditional attitudes to-
ward gender role. However, Waldron and
Lye in the USA [20] found that smoking
was not related to attitudes toward equal
opportunities for women, attitudes toward
sex roles or attitudes concerning the paren-
tal role. This could be partially explained by

the higher prevalence of smoking among
US adolescents compared with these
Omani adolescents [10].

One limitation of our study is that the
findings of a school-based survey cannot
be generalized to the entire youth and ado-
lescent population in Oman. Although edu-
cation is universal in Oman, adolescents
can leave secondary schools. Another limi-
tation is that comparison between these
findings and previous studies in Oman or
other Gulf countries is limited by the ab-
sence of previous studies. Furthermore,
we cannot construct an argument that as-
sociates some predictors—such as having
sleep problems—with gender role attitudes.
The difficulty in explaining gender role atti-
tudes is that the data is not longitudinal.
Ideally, we would only include variables
such as parental education or respondent
educational attainment several years prior
to the survey. However, some variables as
proxies to respondents’ mental health could
not be ignored.

We conclude that Omani high school
male students are less likely to show egali-
tarian attitudes towards gender roles and
women’s empowerment than female stu-
dents. Although the gender roles index and
attitudes to women’s empowerment index
were positively and significantly correlated,
both would not necessarily be determined
by the same predictors. To promote egali-
tarian attitudes among Omani adolescents
generally, and boys specifically, we need to
address many associated social factors,
such as strengthening their self-esteem,
preventing their involvement in high-risk
behaviours (such as violence or smoking)
and improving their socioeconomic stan-
dards.
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Adolescent Health and Development
WHO, along with its partners, UNICEF and UNFPA, advocate an accel-
erated approach to promoting the health and development of
young people in the second decade of life. The Common agenda
outlines the action needed to provide adolescents worldwide with
the support and the opportunities to:
• Acquire accurate information about their health needs
• Build the life skills needed to avoid risk-taking behaviour
• Obtain counselling, especially during crisis situations 
• Have access to health services (including reproductive health

services)
• Live in a safe and supportive environment 
Central to this approach is the recognition that the underlying
causes of young people’s health and development problems are
closely related. The solutions to these problems are also similar and
inter-related. Further information on adolescent health can be ob-
tained at http://www.who.int/child-adolescent-health/OVERVIEW/
AHD/adh_over.htm
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ABSTRACT Neural tube defects (NTDs) are important factors in fetal and infant mortality. There have been
no studies on the incidence of NTDs in Jordan. A one-year prospective study was therefore conducted in
King Hussein Medical Centre neonatal unit (April 2002–April 2003) to determine the incidence of NTDs
among Jordanian neonates. All liveborn babies, both term and preterm, were assessed for NTDs. Mothers
of babies with NTDs were interviewed postnatally regarding antenatal care and family history of NTDs. Of
5088 live births, 33 had NTDs, giving an incidence of 6.5/1000 live births. None of the women with affected
babies had a history of NTDs and all had received antenatal care, but none had taken folate supplementation.
The majority of the women had not had a diagnosis before the birth, despite having had ultrasound scans
throughout their pregnancies.

Incidence des anomalies du tube neural chez les nouveau-nés au Centre médical Roi Hussein
(Jordanie)
RÉSUMÉ Les anomalies de fermeture du tube neural représentent un facteur important dans la mortalité
fœto-infantile. Il n’y a pas eu d’études sur l’incidence des anomalies du tube neural en Jordanie. Une étude
prospective d’un an (avril 2002-avril 2003) a donc été réalisée au service de néonatalogie du Centre médical
Roi Hussein pour déterminer l’incidence des anomalies du tube neural chez les nouveau-nés jordaniens.
Tous les bébés nés vivants à terme et prématurés ont été examinés à la recherche d’une anomalie du tube
neural. Les mères d’enfants présentant cette anomalie ont été interrogées après la naissance pour ce qui
concerne la surveillance prénatale et les antécédents familiaux d’anomalies du tube neural. Sur les 5088
naissances vivantes, 33 présentaient une anomalie du tube neural, ce qui donne une incidence de      6,5 pour
1000 naissances vivantes. Aucune des femmes ayant un bébé avec anomalie du tube neural n’avait
d’antécédents de cette anomalie et toutes avaient bénéficié d’une surveillance prénatale, mais aucune
n’avait pris de suppléments en folates. Pour la majorité des femmes, il n’y a pas eu de diagnostic porté avant
la naissance, bien qu’elles aient eu un suivi échographique de leur grossesse.
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Introduction

Abnormalities of the brain can be classified
as malformations (a developmental defect
in which the brain was never normal) and
deformations, where an external insult has
affected normal brain development causing
an abnormality in subsequent structure [1].

Malformations of the central nervous
system apparent at birth result from abnor-
malities in central nervous system develop-
ment. These can be divided into two
groups: disorders of dorsal induction and
disorders of ventral induction.

Dorsal induction refers to the formation
and migration of the neural tube, with sub-
sequent development of the anterior tube
into the primitive brain structures. These
processes occur during the third and fourth
weeks of gestation. Disorders occurring at
this time include anencephaly, encephalo-
cele, meningomyelocele and meningocele.
These are collectively known as neural tube
defects (NTDs), and the incidence of ba-
bies born with these disorders has fallen
markedly over the last 10 years [2]. Ventral
induction refers to development at the ven-
tral end of the neural tube, particularly
cleavage into bilateral hemispheres and
ventricles, with thalamic and hypothalamic
growth. These processes occur mainly in
the fifth and sixth weeks of gestation. The
commonest disorder occurring at this time
is holoprosencephaly, which may be asso-
ciated with abnormalities in facial develop-
ment [3].

Worldwide the incidence of NTDs is
declining, although it is still high in some
parts of the world, particularly in develop-
ing countries. In the United Kingdom, it has
fallen more than 10 fold in the last 30 years
and in 1996 it was less than 0.5 per 1000
live births [4]. NTDs are important factors
in fetal and infant mortality. In the United
States, approximately 4000 fetuses are af-

fected annually, at least one-third of which
are lost because of spontaneous or elective
abortion [1,5].The risk of early death
among infants with open spina bifida varies
considerably and depends on both the se-
verity of the lesion and other factors such
as the availability, use and acceptance of
medical and surgical intervention. For ex-
ample, the estimated rate of death among
affected infants in rural areas of northern
China is almost 100% [6], in Netherlands it
is 35% and in United States it is 19% [7].

There is little information on the inci-
dence of NTDs in Jordan as no previous
studies have been conducted. We therefore
undertook a prospective study in the King
Hussein Medical Centre to estimate the in-
cidence of NTDs among Jordanian neo-
nates.

Methods

King Hussein Medical Centre is a large pub-
lic hospital that serves the capital city of
Amman and its suburbs. The estimated
population of this area is about one million
(the total population of Jordan is about 4
million). The maternity care unit receives
about 400–500 deliveries monthly.

All liveborn babies, both term and pre-
term, over the 1-year period from April
2002 to April 2003 were included in the
study and were assessed for the presence
of NTDs. Stillborn babies were excluded
(17 babies). The number of babies with
anencephaly, encephalocele, meningocele
and meningomyelocele was recorded. All
mothers of affected babies were inter-
viewed postnatally by the paediatrician in
the neonatal unit; none refused to partici-
pate. Detailed antenatal history (including
previous medical illnesses, drug exposure,
antenatal visits, vitamins supplements tak-
en, ultrasound scans and time of antenatal
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diagnosis of NTD, if such a diagnosis was
made) was taken from all of the mothers.
Family history was also reviewed. The
medical records of those who were booked
in our hospital were reviewed to assess:
number of visits, vitamin supplementation,
ultrasound diagnosis, time of diagnosis and
mother’s awareness of the problem of
NTDs in general and whether her baby was
affected.

Results

The total number of live births over the pe-
riod of the study was 5088 babies. Of
these, 33 had NTDs giving an incidence of
6.5/1000 live births.

The NTDs fell into the following cate-
gories:
• 30 cases (91%) of spina bifida cystica
• 28 cases (85%) of meningomyelocele
• 2 cases (6%) of meningocele
• 2 cases (6%) of occipital encephalocele
• 1 case (3%) of Meckel–Gruber syn-

drome.
Meckel–Gruber syndrome is an autoso-

mal recessive syndrome of encephalocele,
polydactyly, polycystic kidney disease,
cleft lip and palate and other craniofacial
abnormalities. These babies usually die ear-
ly in life due to central nervous system or
renal defects. The baby with Meckel–
Gruber syndrome and one with a large en-
cephalocele died in their first few days.
One baby with a small encephalocele and
the two with meningocele were operated
on early and survived with some disability
(e.g. ventriculoperitoneal shunt, lower limb
weakness, neurogenic bladder). Of the 28
babies with meningomyelocele, 16 (57%)
had lumbosacral lesions and 12 (43%) had
large thoracolumber lesions. All of them
had hydrocephalus as confirmed by post-

natal ultrasound examination, total paralysis
of both lower limbs and anal atony. In addi-
tion, 20 (71%) had associated skeletal de-
formities such as scoliosis, kyphoscoliosis
and lower limb deformities. In all 28 cases,
the families refused surgical intervention
and took their babies home of their own
choice after joint discussion with the neu-
rosurgeon. All died within 3 months of birth

When reviewing the maternal history of
the women with affected babies we found
the following.
• 31 mothers were multigravida (age

range 25–35 years); 2 mothers were
primigravida (age: 23 and 25 years).

• 23 mother were in consanguineous
marriage (70%).

• None had been affected previously.
• All mothers were booked antenatally to

deliver at our hospital.
• 29 women were followed antenatally by

private doctors, mainly general practi-
tioners. They had had monthly visits
and ultrasound scans since early preg-
nancy, but the NTDs had not been diag-
nosed antenatally in any of them. Four
women were booked and followed up
monthly in our hospital’s antenatal clinic
but for all of them the NTD was only
discovered late in the third trimester. All
4 were examined by ultrasound at every
antenatal visit.

• None had received or was aware of the
importance of periconceptual folate
supplementation.

• None had any medical illness or re-
ceived medications.

• None smoked.
• None had any family history of NTDs.
• All answered that they would opt to ter-

minate of their pregnancies if they knew
early on.
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Discussion

NTDs in general, and spina bifida in partic-
ular, have become much less common than
they were previously. There are 2 main rea-
sons for this decline: periconceptual folate
intake and antenatal fetal screening. In this
study, neither of these measures were used
with the mothers.

In our study, the incidence of NTDs
was 6.5 per 1000 live births, which is high
compared to other countries such as the
United States (1 per 2000 live births), Unit-
ed Kingdom (0.5 per 1000 live births) and
Australia (1.2 per 1000 live births) [8].

It is now known that folic acid is an
important substrate for normal early neural
tube development, and periconceptual sup-
plementation of at-risk women with folic
acid reduces the incidence of this condition
by approximately 75% [9]. As it is not pos-
sible to know which women are at in-
creased risk until their first baby is born
with spina bifida, it is now recommended
that all women intending to become preg-
nant take regular folate for 3 months prior
to conception [10,11]. In our study, none
of the women had received folate and they
were not aware of the importance of folate
supplementation to mothers intending to
become pregnant. This may suggest that
the women were not receiving appropriate
and thorough antenatal care from their doc-
tors.

The second factor in the falling inci-
dence of NTDs is early fetal ultrasound to
detect congenital spine or brain abnormali-
ties. Various abnormalities can be assessed,
including careful examination of the spine
for a skin defect and examination of the
skull base for the “banana” sign, which is a
feature of Arnold–Chiari malformation. In
many industrialized countries virtually all
pregnant women are screened at about 18
weeks of gestation for fetal abnormalities.

The detection of a seriously abnormal fetus
offers the opportunity for the parents to
consider terminating the pregnancy [12].
In our study, most of the women had un-
dergone ultrasound scans but the NTDs
had not been detected, which may indicate
a misuse of antenatal ultrasound scanning
by inexperienced practitioners.

Another screening test for NTDs is
blood α-fetoprotein; blood is taken from
the mother at 14–18 weeks’ gestation and
α-fetoprotein measured. Those women
with high serum levels should have repeat
samples taken 1 week later. It has been
found that α-fetoprotein is elevated in 90%
of cases of anencephaly and in most cases
of open meningomyelocele [13]. This
screening test was not done in any of the
affected mothers in our study although it is
available in most of our medical centres.

Given the high incidence of NTDs
found in this study, measures are needed to
reduce this rate in our country. Folate
should be given to all mothers intending to
become pregnant and efforts should be di-
rected to educate them about its impor-
tance. In addition, medical practitioners
delivering antenatal care should take steps
to minimize the occurrence of NTDs and at
the same time increase early diagnosis to
allow parents other options.

Currently in Jordan, anencephaly is the
only accepted grounds for termination of
pregnancy. Since all the women indicated
that they would have sought to terminate
the pregnancy had they known the out-
come at an early stage, there may be a need
to re-assess the criteria for termination in
Jordan.

As data on NTDs in Jordan are limited,
further studies are warranted to build a
more detailed picture of these conditions in
our country and work towards their reduc-
tion.
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ABSTRACT An audit was made of laboratory records of triple test results from 943 Palestinian women
residing in the West Bank from 2000–03. The mean expected age at delivery of the subjects was 25.5 years;
12% were 35 years old or above. Age was the main factor associated with an abnormal calculated risk score.
The frequency of elevated serum alpha-fetoprotein was 1.3%, abnormal human choriogonic gonadotropin
(elevated or reduced) was 1.9% and reduced unconjugated estriol was 0.3%.

Dépistage sérologique maternel chez des Palestiniennes en Cisjordanie
RÉSUMÉ On a procédé à un audit des dossiers de laboratoire pour les résultats du triple test de 943 Pales-
tiniennes résidentes en Cisjordanie durant la période 2000-2003. L’âge moyen des sujets prévu à la date de
l’accouchement était de 25,5 ans ; 12 % étaient âgés de 35 ans ou plus. L’âge était le principal facteur associé
à un score de risque calculé anormal. La fréquence du taux élevé de l’alpha-foeto-protéine sérique était de
1,3 % ; pour la gonadotropine choriogonique humaine anormale (élévation ou diminution), la fréquence était
de 1,9 %, et pour le taux diminué de l’estriol non conjugué de 0,3 %.
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Introduction

Maternal screening of pregnant women uti-
lizing the serum triple test and other newly
introduced investigations has become a
common tool for the detection of certain
syndromes and defects in utero [1–3].
These include Down syndrome, trisomy
18, neural tube defects and other defects
[1,3]. The mid-trimester triple test can also
be used to predict early onset pre-
eclampsia [4].

Down syndrome is caused by the pres-
ence of an extra copy of chromosome 21,
which leads to mental retardation, birth de-
fects and some physical features that can
be identified at birth [1,6]. In general,
Down syndrome is the most common dis-
order of the autosomal chromosomes, with
an incidence of 1:800 live births [5]. The
risk of Down syndrome increases with
maternal age [7]. The incidence of Down
syndrome in a study conducted on 3000
consecutive neonates in Egypt was 1.33
per 1000 [8]. In Bahrain, the incidence of
Down syndrome was reported to be 1.14
per 1000 compared with an international
estimated incidence of 1.40 per 1000 [9].
In Israel the incidence of Down syndrome
was 1.00 per 1000 for Jews and 1.20 per
1000 for non-Jews (mostly Arabs) [7].

Neural tube defects usually occur in 1/
500 births. They can be anencephaly (in-
complete closure of the brain) or spina bifi-
da (incomplete closure of the spine).
Neural tube defects are usually marked by
elevated levels of maternal serum alpha-
fetoprotein [10].

The triple test is usually performed be-
tween the 14th and the 20th weeks of preg-
nancy, preferably between the 16th and
18th weeks. Three different substances are
measured in the medical laboratory, namely
alpha-fetoprotein (AFP), unconjugated es-
triol (uE3), and human chorionic gonadot-
ropin (hCG). High levels of AFP are

suggestive of neural tube defects while low
levels of AFP may indicate Down syn-
drome. Abnormal levels of hCG and estriol
are indicators for chromosome abnormali-
ties. The values of the 3 tests are factored
together with information about the preg-
nant woman including maternal age, gesta-
tional age, weight and race to give a
summary risk value. An additional risk val-
ue based on the age risk may be included in
some reports [5].

The importance of maternal screening
is well established. This is the first study to
describe the results of such tests among
Palestinian women and to describe the
characteristics of Palestinian women un-
dergoing the triple test. It also aimed to ex-
plore the risks for Down syndrome and
neural tube defects estimated in the study
subjects.

Methods

A record audit was made of triple test re-
sults from 943 Palestinian women collected
in the period 2000–03. The women were
living in different areas of the West Bank,
mainly East Jerusalem. The following vari-
ables were noted from the records: age at
expected date of delivery, weight in kilo-
grams, gestational age in weeks, history of
in vitro fertilization and twins status. Blood
samples were collected from women at-
tending laboratories or clinics and sent to
the medical laboratory for analysis.

All triple tests were performed in Zer
Laboratories, Jerusalem, utilizing standard-
ized techniques for analysis. The cut-off
values [expressed as multiple of median
(MOM)] were as follows: elevated AFP >
2.50 MOM, elevated hCG > 3.00 MOM,
reduced hCG < 0.20, reduced uE3 < 0.15
MOM.

Basic descriptive statistics including
means, medians, modes, standard deviation
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and frequencies were calculated. Cross-
tabulations and chi-squared tests were used
to explore the relation between different
variables. Wald tests were used for risk cal-
culation according to age and according to
age and triple test. The cut-off point uti-
lized in this analysis was 1:270.

Results

Characteristics of the subjects
The mean (standard error) expected age at
delivery of the 943 women was 25.5 (SE
0.2) years; 12% of the participants were 35
years old or above. The mean weight at the
time of testing was 64.9 (SE 0.4) kg. The
range of gestational age when the test was
performed was 15 to 21 weeks, with a
mean of 17.2 weeks (SE 0.03).

Triple test results
The mean (SE) serum concentration of
AFP was 41.53 (0.88) IU/mL, hCG was
27.93 (0.61) IU/mL and uE3 was 1.28
(0.03) IU/mL.

The frequency of elevated AFP was
1.3%, abnormal hCG (elevated or reduced)
was 1.9% and reduced uE3 was 0.3% (Ta-
ble 1).

Age plays an important role as a risk
factor for chromosomal diseases, especial-
ly Down syndrome. The calculated risk for
Down syndrome varied widely between the
age groups. Table 1 shows the data for the
women divided into 3 age groups (15–24,
25–34 and > 35 years). The calculated risk
ranged from 1.2% in the lowest age group
up to 16.2% in the highest. The total calcu-
lated risk for all subjects was 2.8%. This
may be due to the young mean age of the
subjects.

Cross-tabulation of a binary variable of
calculated risk (age- and triple-test) cate-
gorized as high-risk and low-risk with age
categorized into 2 age groups (≤ 34 and
> 35 years) yielded a 10-fold statistically
significant relationship between age and
calculated risk as estimated by chi-squared
tests.

Nine (9) pregnancies were twins and 6
pregnancies were from in vitro fertilization
but the numbers were too small for further
analysis.

Discussion

Maternal AFP is a very important and effec-
tive indicator of neural tube defects, detect-

Table 1 Triple test results for 943 Palestinian women and
calculated risk by age group

Age % of women Calculated
(years) Elevated Elevated Reduced Reduced riska

AFP hCG hCG uE3 %

15–24 1.8 2.2 0.4 0.2 1.2

25–34 0.8 0.8 0.3 0.3 2.2

> 35 0.0 1.4 0.0 1.4 16.2

Total 1.3 1.6 0.3 0.3 2.8

AFP = alpha-fetoprotein.
hCG = human chorionic gonadotropin.
uE3 = unconjugated estriol.
aBy age and triple test.
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ing up to 90% of cases. Although the inci-
dence of neural tube defects is usually
about 1/500, it increases greatly to 2%
when a previous child of the same parents
had neural tube defects [5]. The AFP re-
sults show that only 1.3% of the tested
subjects had high concentrations. Usually,
in screening for neural tube defects about
3% of patients will have a high AFP [5].
This may reflect a lower incidence of neu-
ral tube defects in the offspring of tested
subjects.

Using the originally proposed cut-off
value of 1:190 would classify about 5% of
the women as having abnormal results in
Down syndrome screening. This should
detect about 60% of Down syndrome and
60% of Edwards syndrome cases [5]. In

this study the calculated risk for Down
syndrome was about 13-fold higher in
women aged 35 and above compared with
younger women aged 15–24 years. At age
35 years, the risk at birth is 1:385 and in-
creases dramatically at age 40 to 1:105.
Usually 1 in every 50 women with abnor-
mal triple test results will be found to have
a fetus with Down syndrome [5].

In conclusion, the generally low calcu-
lated risk of Down syndrome among Pales-
tinian women tested is probably due to the
young age of the subjects. In addition to its
clinical benefits, the introduction of the tri-
ple test has helped to raise awareness about
Down syndrome, neural tube defect and
chromosomal diseases in general among
Palestinian women.
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ABSTRACT We determined the attitudes of  men and women in the Islamic Republic of Iran to the husband’s
presence in the delivery room. We randomly selected 150 couples awaiting delivery in 2002 and interviewed
them with a standardized questionnaire. Mean ages and standard deviations (SD) of women and men were
26 (SD 4) and 30 (SD 5) years respectively. Most had high school diplomas or higher. Most women (58.1%)
were employed and most men (77.6%) had non-educational jobs. Mean attitude scores were 100 (SD 15) for
women and 97 (SD 16.5) for men. Attitude scores were significantly related to age, job and education (P <
0.0001). Most women (88.4%), men (82.1%) and couples (76.9%) had positive attitudes to the husband’s
presence in the delivery room. Providing facilities to accommodate husbands and training for their presence
in the delivery room is recommended.

Attitudes des couples vis-à-vis de la présence du mari dans la salle d’accouchement pendant
l’accouchement
RÉSUMÉ Nous avons déterminé les attitudes de 150 hommes et femmes en République islamique d’Iran
vis-à-vis de la présence du mari dans la salle d’accouchement. Nous avons choisi au hasard 150 couples
qui avaient été orientés vers des obstétriciens de Kerman en 2002 et les avons interrogés à l’aide d’un
questionnaire standardisé. L’âge moyen et l’écart type (E.T.) des femmes et des hommes étaient de
26 (E.T. 4) et 30 (E.T. 5) ans,  respectivement. La plupart avaient un diplôme d’études secondaires ou
supérieures. La plupart des femmes (58,1 %) travaillaient et la majorité des hommes (77,6 %) avaient un
emploi de bureau ou assimilé. Les scores moyens concernant les attitudes étaient de 100 (E.T. 15) pour les
femmes et de 97 (E.T. 16,5) pour les hommes. Les scores concernant les attitudes étaient significativement
liés à l’âge, à la profession et à l’instruction (p < 0,0001). La plupart des femmes (88,4 %), des hommes
(82,1 %) et des couples (76,9 %) avaient des attitudes positives vis-à-vis de la présence du mari dans la
salle d’accouchement. Il est recommandé de fournir des moyens permettant d’accueillir les maris et de
prévoir une formation pour ce qui concerne leur présence dans la salle d’accouchement.
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Introduction

Pregnancy is accompanied by significant
biological, physiological and psychological
changes in women. Most women have
positive attitudes about pregnancy, espe-
cially if it is planned with a partner’s agree-
ment. Some degree of postpartum
psychological and emotional disorders is
observed in 20%–40% of women and
many women experience postpartum blues
as a natural outcome of delivery [1]. Sor-
row, frequent crying and dependency are
some of the features of postpartum blues
and the condition may continue for several
days. The feelings have been related to the
sudden changes in hormonal levels, the
stress resulting from delivery and the re-
sponsibilities faced by the new mother [1].

Anxiety at the onset of the second stage
of delivery is accompanied by significant
increases in adrenaline levels and conse-
quently longer deliveries. The mother’s
stress and attitude and her catecholamine
levels significantly effect uterine contrac-
tions, length of labour and the neonate’s
Apgar score [2]. Decreased stress can fa-
cilitate labour and delivery.

Among the various methods devised to
decrease pain during labour in the 20th cen-
tury, the psychoprophylactic method is no-
table. In this method, the active presence of
the husband in the delivery room and no
analgesics are recommended [2]. The pres-
ence of the accompanying person decreas-
es the intensity and prevalence rate of
reactions to stimuli for the mother. More-
over, the husband, by recording contrac-
tion intervals, can prepare his wife for the
upcoming contraction. Fear of loneliness in
the delivery room is common in women
and the presence of husbands, mothers or
close friends is often suggested to pregnant
women [3].

Various studies have shown that women
who have been prepared for delivery and
who are accompanied by a supportive per-
son have shorter and less complicated la-
bours, need fewer analgesics and have
more successful labours with more posi-
tive reactions to their neonates [2].

Although various studies have investi-
gated the presence of the husband during
labour, this practice is still uncommon in
Islamic countries. The aim of this study
was to evaluate the attitudes of couples to
the practice, and to determine their recep-
tiveness to and the feasibility of introducing
the practice into delivery rooms in the Is-
lamic Republic of Iran.

Methods

This descriptive and analytic study evaluat-
ed the attitudes of 150 couples to the pres-
ence of the husband in the delivery room
during childbirth. Couples were selected
randomly from those awaiting delivery in
various hospitals in the summer of 2002.
We estimated our sample size from infor-
mation in a German study in which 90% of
those surveyed had positive attitudes to the
presence of the husband in the delivery
room [4].

Data were collected with a question-
naire. Content validity was confirmed by
faculty staff with a coefficient of 0.9%.
The reliability was confirmed by Cron-
bach’s alpha with a reliability coefficient of
0.9%. Responses to attitude-testing ex-
pressions were scored from complete
agreement (1 point) to complete disagree-
ment (5 points) on a five-point Likert scale.
Total scores per person were between 27
and 135. Cumulative scores from 81–135
were considered “positive attitudes” and
from 68–80 were “neutral attitudes”.
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Data were analysed by descriptive sta-
tistics and distributional indices. Analysis
of variance between groups (ANOVA) and
coefficient of correlations were used to
study relationships.

Results

The mean age and standard deviation (SD)
of the women was 26 (SD 4) years and
58.1% were employed outside of the house
whereas 41.9% worked in the home only
(Table 1). The women’s educational status
varied with 12.8% not having completed
high school, 40.4% having high school di-
plomas and 46.8% having higher education
(Table 1). The mean age of the men was 30
(SD 5) years. The men were divided into 2
groups: educational jobs, e.g. teachers, uni-
versity students, academics (physicians or
others), and non-educational jobs, e.g. of-
fice employees and others The men’s edu-

cational attainment also varied with 9.8%
not having completed high school, 37.1%
having high school diplomas and 53.1%
having higher education (Table 1). Table 2
gives the mean attitude scores for the indi-
vidual items on the questionnaire for men
and women.

For 28% of couples, men’s and wom-
en’s attitudes were correlated (0.4 < R <
0.64, r = 0.53). In total, 88.4% of women
and 82.1% of men had positive attitudes
towards the presence of the husband in the
delivery room, whereas 9.6% of women
and 2.8% of men had negative attitudes
(Table 3).

Most couples had positive attitudes to-
wards the presence of husband in the deliv-
ery room and the attitudes of men and
women were significantly correlated (÷2 =
18.52, df = 4, P < 0.001). Table 4 shows
the relationship between the attitudes of
men and women.

Table 1 Occupation and education of the study
participants by sex

Characteristic Men Women
No. % No. %

Occupation
Housewife 49 41.9
Employed outside
the home 68 58.1
Educational 32 22.4
Non-educational 111 77.6

Education level
Primary 1 0.7 3 1.2
9th grade 13 9.1 15 10.6
High school diploma 53 37.1 57 40.4
Technician (2 year post
high school qualification) 16 11.2 7 5.0
Baccalaureate 35 24.5 38 27.0
Higher 25 17.5 21 14.9
Total 143 100 141 100

Data were missing for some participants.
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Table 2 Scores for individual items of attitude to the husband’s presence in the delivery room
by sex

Husband’s presence in the delivery room: Attitude score
Women Men

Mean SD s2 Mean SD s2

1. Is pleasurable since observing childbirth is
one of the most important moments in life 4.4 0.7 0.6 4.2 0.9 0.8

2. Provides emotional support to the mother. 4.3 1.0 1.0 4.3 0.9 0.7

3. Provides the mother the opportunity to
express her problems to a familiar person 4.3 0.9 0.7 4.1 1.0 0.9

4. Increases the mother’s self-confidence 4.2 1.0 1.0 4.2 0.9 0.8

5. Increases the husband’s sympathy/
gratitude towards his wife 4.1 0.9 0.9 4.1 0.9 0.9

6. Allows the husband to share the pain of
delivery with his wife 4.1 0.9 0.8 4 1.0 1.0

7. Prepares the husband to accept his
paternal responsibility 4.1 0.8 0.7 3.8 1.0 1.0

8. Has positive effects on the husband’s
practice of contraception 4.1 1.0 0.9 3.9 1.1 1.1

9. Strengthens the coupler’s relationship 4.1 1.0 1.0 4 1.0 1.0

10. Creates a feeling of pride in the husband 4.1 0.9 0.9 3.9 1.4 1.8

11. Decreases the mother’s anxiety 4 1.0 0.9 3.8 1.1 1.3

12. Helps the mother bear labour pain 4 1.1 1.2 3.9 1.0 0.9

13. Has a positive effect on father–child relationship 4 1.0 0.9 3.8 1.0 1.0

14. Is not helpful to the mother 3.9 1.1 1.2 3.6 1.1 1.3

15. Increases the husband’s self-confidence 3.7 0.9 0.8 3.7 1.0 1.0

16. May lead to psychological disorders in the husband 3.5 1.0 1.1 3.3 1.1 1.2

17. Transfers the husband’s anxiety to the mother 3.5 1.0 1.0 3.4 1.2 1.4

18. Is not good idea since the delivery room
is not suitable for men 3.5 1.3 1.6 3.2 1.3 1.6

19. Is calming for the husband 3.4 1.0 0.9 3.3 1.2 1.4

20. Is calming for the mother 3.4 1.1 1.2 3.8 1.1 1.3

21. Is unpleasant for the mother 3.3 1.0 1.0 3.4 1.0 0.9

22. Is the husband’s duty 3.2 1.2 1.5 3 1.3 1.8

23. Decreases the husband’s anxiety 3.2 1.1 1.2 3.4 1.2 1.3

24. Is not tolerable for the husband 3.1 1.2 1.4 2.9 1.3 1.6

25. Is against Iranian culture 3.1 1.3 1.7 3.1 3.1 1.6

26. Is frightening in the case of a
complicated delivery 2.6 1.1 1.1 2.7 1.1 1.2

27. Is frightening for the husband 2.6 1.1 1.3 2.6 1.2 1.4

SD = standard deviation; s2 = variance.
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Discussion

Childbirth is a turning point in life. The
presence of the husband in the delivery
room can not only provide emotional sup-
port for the mother, but can also establish
an earlier relationship between a father and
his infant. The presence of the husband
during labour and delivery can lead to a
deeper relationship between the married
couple and help the man to face and accept
his responsibility as a father.

Overall, 88.4% of women and 82.1% of
men had positive attitudes towards the hus-
band’s presence in the delivery room. In
Germany, almost all couples had positive
attitudes and intended to repeat the practice
for any subsequent deliveries [4]. In our
study, the attitudes of men and women
were significantly correlated.

The highest attitude score for both men
and women was for the item “observing

childbirth is one of the most important mo-
ments in life”. Also rated highly were the
beliefs that the husband’s presence pro-
vides emotional support to the mother and
provides the mother the opportunity to ex-
press her concerns to a familiar person. In
the United Kingdom (UK), women pre-
ferred their husbands to be with them dur-
ing labour and delivery because they
believed that it decreased their anxiety and
loneliness and that their husbands wanted
to be there to help [5]. In Finland, men and
women believed likewise and both agreed
that the husband’s presence decreased anx-
iety [6]. In Hungary, women whose hus-
bands were present during labour and
delivery showed a significant decrease in
anxiety in comparison with a control
group, but in Hong Kong no significant re-
lationships were observed [7–9].

In the UK study, men believed that
mothers preferred to talk about their wor-
ries with somebody familiar to them and
that, although the medical team are experts
in necessary care, they are not well known
to the mothers [5]. From the point of view
of the women in the UK study, being able to
speak to the husband was also the most
important benefit of the husband’s pres-
ence [5]. In a study by Nichols, fathers
who were present during the delivery of
their children believed that they were the
most useful person to their wives during
delivery [10].

Men and women in our study agreed
that the husband’s presence could both
prepare the husband to accept paternal re-
sponsibility and strengthen the marital rela-
tionship of the couple. In the Finnish study,
all men believed that their presence in the
delivery room had helped them accept their
paternal responsibilities [6]. Furthermore,
the participants in our study considered
that the husband’s presence had a benefi-
cial effect on the father–child relationship.

Table 4 Correlation of attitude scores of the
men and women

Women Men
Positive Negative Neutral Total

Positive 110 3 15 128

Negative 2 0 0 2

Neutral 5 1 7 13

Total 117 4 22 143

χ2 = 18.52, df = 4, P < 0.001.

Table 3 Frequency distribution of attitude
scores by sex

Attitude Women (n = 147) Men (n = 145)
score No. % No. %

Positive 130 88.4 119 82.1

Negative 3 2.0 4 2.8

Neutral 14 9.5 22 15.2
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Vehvilainen-Julkunen and Liukkonen re-
ported that early contact between a father
and his child led to a strong relationship
and, in contrast to traditional views, the fa-
ther and his child could establish a close
relationship without the mother as a media-
tor [6]. Both men and women in our study
believed that observing childbirth engen-
ders a feeling of pride in the father which is
similar to the Finnish study [6].

In this study, both men and women felt
that the husband’s presence could help
decrease pain perception in the mother but
this was not the case in a study in Hong
Kong, where no significant relationship be-
tween husband’s presence and pain per-
ception was found, but there was a
significant relationship between the practi-
cal support of the husband and the dosage
of pain relieving drugs and labour length
[8]. In Croatia, the husband’s presence led
to shorter labour and fewer cases of as-
phyxia and caesarean section, but it had no
effect on the dosage of analgesic drugs
[11].

Our participants were generally neutral
to the idea of anxiety being transferred
from the mother to her partner and psycho-
logical disturbance occurring in the hus-
band, but they were slightly concerned that
husbands might not cope with a complicat-
ed delivery. Somers-Smith showed that a
prolonged and stressful labour could dis-
turb the partner [5]. Women in the UK be-
lieved that if the delivery were complicated,
the partner could not fulfil his supportive
role and might even transfer his anxiety to
the mother [5]. Men were worried about
the possibility of the wife’s death and that
they (the husband) might faint or be unable
to be supportive. After delivery, men re-
ported periods of anxiety in the delivery
room as well as perceptions of uselessness
[5]. In Finland, the worst experience of fa-
thers was observing the partner’s pain [6].

In our study, our participants were neu-
tral to the idea that it was a husband’s duty
to be present at the delivery, which con-
trasts with the Finnish study where men
tended to accept delivery attendance as
their duty [6].

In Africa, the presence of the husband
during delivery is less common than in the
West and this has been related to tradition
and culture [12]. As regards our partici-
pants, most held neutral views about the
husband’s presence in the delivery room
being against Iranian culture. At the same
time the majority of couples had a positive
attitude towards the presence of the hus-
band in the delivery room. Therefore, al-
though husband’s attendance is not
currently practised in our country, it would
seem that there is a willingness for hus-
bands to be there.

Interestingly, our participants, both
male and female, tended to agree that the
husband’s presence would affect his prac-
tice of family planning. This suggests that
the husband’s presence could lead to men’s
greater use of contraception. This point
was not addressed in the studies we exam-
ined, perhaps because family planning and
the problem of population control have
been previously addressed in more devel-
oped countries.

Since our country has no tradition of
the husband’s presence in the delivery
room, Iranians have little experience of the
practice. Our findings suggest that provid-
ing facilities for the husband’s presence in
the delivery room is necessary. Also, cou-
ples should be trained for the husband’s at-
tendance in the delivery room during
pregnancy. Further research about the hus-
band’s presence, his ability to provide psy-
chological support to his wife, and the
effect of his presence on the married rela-
tionship is highly recommended.
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Regional data on making pregnancy safer
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Making pregnancy safer in the Eastern Mediterranean Region 2004 (WHO/EMRO Fact sheet)

Indicator Rate (2004)

1 Pregnant women attended, at least once during pregnancy, by trained personnel

(excluding trained or untrained traditional birth attendants) for reasons relating to

 pregnancy. 60.3%

2 Deliveries attended by trained personnel (excluding trained or untrained traditional

birth attendants): skilled birth attendants are defined by the World Health

Organization as “trained midwives, nurses, nurse–midwives or doctors who have

completed a set course of study and are registered or legally licensed to practice”. 53.3%

3 Proportion of caesarean sections of all deliveries: number of caesarean sections

per 100 deliveries conducted in health institutions run by the public, private and

nongovernmental sectors. 17.4%

4 Married women of reproductive age (15–49 years) who are using a contraceptive

method. 40.5%

5 Pregnant women with anaemia (screened during pregnancy for haemoglobin

concentration) with haemoglobin concentration of less than 110 g/L. 40.9%

6 Total fertility rate: total number of children a woman would have by the end of her

reproductive period if she experienced the currently prevailing age-specific fertility

rates throughout her childbearing life. 4.0

7 Maternal mortality ratio: number of maternal deaths per 100 000 live births 370

8 Neonatal mortality rate: number of deaths, of live born infants, occurring during

the period, which commences at birth and ends 28 completed days after birth per

1000 live births. 32.7

9 Percentage of low birth weight: live births that weigh less than 2500 g. 18.7%
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Recent WHO publications on maternal
and child health and useful websites

The publications listed here can be obtained from: Sales and Distribution, WHO Regional Office for the
Eastern Mediterranean, PO Box 7608, Nasr City, Cairo 11371, Egypt (tel: +202 670 2535; fax: +202 670
2492; email: DSA@emro.who.int). They can also be obtained from Marketing and Dissemination, World
Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel: +41 22 791 2476; fax: +41 22
791 4857; email: bookorders@who.int).

WHO/HQ documents on
maternal and newborn health

The world health report 2005 – make
every mother and child count
The world health report 2005 – make every
mother and child count says that this year al-
most 11 million children under 5 years of age
will die from causes that are largely prevent-
able. Among them are 4 million babies who
will not survive the first month of life. At the
same time, more than half a million women
will die in pregnancy, childbirth or soon after.
The report examines why these deaths con-
tinue to occur on such a scale, and how the
annual toll can be reduced. The report con-
tains both an expert analysis of the obstacles
to progress in maternal, neonatal and child
health, and a comprehensive series of rec-
ommendations aimed at overcoming them. It
says that today the interventions already ex-
ist to transform the lives of millions of mothers
and children and to prevent millions of tragi-
cally premature deaths. To put an end to
widespread exclusion, countries have to
guarantee access to care for each and every
mother and child – through a continuum that
extends from pregnancy through childbirth,
the neonatal period and childhood. The re-
port makes detailed projections of the efforts
– and the corresponding costs – needed to
scale up towards universal access within the
coming decade. Universal access for moth-
ers and children requires health systems to
be able to respond to the needs and de-
mands of the population, and to offer them

protection against the financial hardship that
results from ill-health. To make this possible,
investments in health systems and in the hu-
man resources for health need to be stepped
up. The report argues that maternal, newborn
and child health should constitute the core of
the health entitlements protected and funded
through public funds and social health insur-
ance systems. The World Health Report 2005
“�is essential reading for everyone with an in-
terest in improving the health of every mother,
newborn and child, and making them count.
The report is available on line in Arabic (http:/
/ w w w . e m r o . w h o . i n t / w h d 2 0 0 5 /
worldhealthreport.htm), English (http://
www.who.int/whr/2005/whr2005_en.pdf)
and French (http://www.who.int/whr/2005/fr/
index.html).

Making pregnancy safer (WHO Fact sheet
No. 276)
Available at: http://www.who.int/mediacentre/
factsheets/fs276/en/

Skilled attendant at birth – 2005 global
estimates
The maternal mortality ratio and the propor-
tion of births attended by skilled health per-
sonnel are the two indicators selected for the
Millennium Declaration to monitor the im-
provement of maternal health. Goal 5 of the
Millennium Declaration aims at reducing the
maternal mortality ratio by three-quarters be-
tween 1990 and 2015. Measuring maternal
mortality accurately is notoriously difficult,
except where there is comprehensive regis-
tration of deaths and causes of death. Sev-
eral process indicators have been proposed
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for tracking progress in reduction of maternal
mortality by focusing on professional care
during pregnancy and childbirth. However,
the most widely available and used indicator
is the “proportion of births attended by skilled
health personnel”. This document presents
nationally representative data of births at-
tended by skilled health workers available up
to 2004 and include global, regional and
subregional estimates. The document is
available on line at: http://www.who.int/repro-
d u c t i v e - h e a l t h / g l o b a l _ m o n i t o r i n g /
skilled_attendant_at_birth2005_estimates.pdf

Low birth weight: country, regional and
global estimates
Low birth weight has been defined by the
World Health Organization (WHO) as weight
at birth of less than 2500 g. This is based on
epidemiological observations that infants
weighing less than 2500 g are approximately
20 times more likely to die than heavier ba-
bies. In addition, a birth weight under 2500 g
contributes to a range of poor health out-
comes. The reduction of low birth weight
forms an important contribution to the Millen-
nium Development Goal for reducing child
mortality. But more than half of the infants
born in the developing world are not
weighed, posing a major challenge to mea-
suring the global incidence of low birth
weight. This joint WHO/UNICEF publication
uses recently revised estimates to report on
this condition that affects more than 20 mil-
lion infants worldwide; almost 96% of low
birth weight infants are born in developing
countries. Low birth weight: country, regional
and global estimates is available free and
can be accessed on line at: http://
w w w. u n i c e f . o r g / p u b l i c a t i o n s / f i l e s /
low_birthweight_from_EY.pdf

Evidence-led obstetric care: report of a
WHO meeting: Geneva, Switzerland, 28–
30 January 2004
This report is based on a meeting entitled The
RHL and beyond: influencing policy and
changing practice. The meeting focused on
ways of promoting evidence-based care in
the area of pregnancy and childbirth, using
the WHO Reproductive Health Library (RHL)

as a source of systematic review of evidence.
Researchers and clinicians attending this
meeting analysed various approaches and
projects which had been implemented to pro-
mote the RHL as a tool for policy-making and
practice change. The meeting reviewed the
lessons learnt from such experiences and
strove to determine how they could be used
to inform future strategy. The meeting had
three objectives: i) to draw lessons from ini-
tiatives promoting evidence-based repro-
ductive health in low- and middle-income
countries; ii) to combine these lessons with
existing knowledge on effective behaviour
change to guide future implementation initia-
tives; and iii) to recommend strategies and
tools for clinicians, administrators and policy-
makers for introducing and sustaining evi-
dence based approaches. This report is
available on line at: http://www.who.int/repro-
d u c t i v e - h e a l t h / p u b l i c a t i o n s /
evidence_led_obstetric_care/text.pdf

Selected practice recommendations for
contraceptive use, 2nd ed.
This publication is the companion guideline
to WHO’s Medical eligibility criteria for con-
traceptive use. It aims to improve access to
quality care in family planning by providing
guidance on the safe and effective use of
contraceptive methods once they are
deemed to be medically appropriate. The
book is intended to be used by policy-
makers, programme managers and the sci-
entific community, and aims to provide guid-
ance to national family planning and
reproductive health programmes in the
preparation of guidelines for service delivery
of contraceptives. It contains 33 specific
questions with recommendations, including
10 new questions for this second edition.
Recommendations are based on the latest
clinical and epidemiological data, and devel-
oped through consensus at an International
Expert Working Group meeting. The book
covers the following family planning meth-
ods: combined oral contraceptives, com-
bined injectable contraceptives,
progestogen-only pills, DMPA, NET-EN,
levonorgestrel implants, emergency contra-
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ceptive pills, copper-bearing IUDs,
levonorgestrel-releasing IUDs, fertility
awareness-based methods, and male & fe-
male sterilization. This publication is avail-
able on line at: http://www.who.int/
reproductive-health/publications/spr/spr.pdf

Medical eligibility criteria for contracep-
tive use, 3rd ed.
Medical eligibility criteria for contraceptive
use is one of WHO’s two evidence-based
guidelines on contraceptive use. The docu-
ment reviews the medical eligibility criteria
for use of contraception, offering guidance on
the safety of use of 19 different methods for
women and men with specific characteristics
or known medical conditions. The recom-
mendations are based on systematic reviews
of available clinical and epidemiological re-
search. It is the companion guideline to
WHO’s selected practice recommendations
for contraceptive use. These documents are
intended to be used by policy-makers,
programme managers, and the scientific
community, and aim to support national
programmes in the preparation of service
delivery guidelines. This 3rd edition updates
the 2nd edition, entitled Improving access to
quality care in family planning: medical eligi-
bility criteria for contraceptive use, which was
published in 2000. It contains over 1700 rec-
ommendations on different method/condition
combinations. This publication is available
on line in Arabic at: http://www.emro.who.int/
rhrn/ and in English at: ˜http://www.who.int/re-
productive-health/publications/mec/mec.pdf

Beyond the numbers. Reviewing maternal
deaths and complications to make
pregnancy safer
Every year some 8 million women suffer
pregnancy-related complications and over
half a million die. Most of these deaths can be
averted even where resources are limited
but, in order to do so, the right kind of informa-
tion is needed upon which to base actions.
Knowing the statistics on levels of maternal
mortality is not enough – we need informa-
tion that helps us identify what can be done to
prevent such unnecessary deaths. Beyond
the numbers presents ways of generating

this kind of information. The approaches de-
scribed go beyond just counting deaths to
developing an understanding of why they
happened and how they can be averted. It is
directed at health professionals, health care
planners and managers working in the area
of maternal and newborn health who are
striving to improve the quality of care pro-
vided. The publication includes a CD-ROM of
sample data collection and analysis forms to
serve as a basis for local adaptation. This
document is available on line at: http://
www.who.int/reproductive-health/publica-
tions/btn/text.pdf

Global action for skilled attendants for
pregnant women
Attention to both maternal and newborn
health is central to the attainment of the Mil-
lennium Development Goals. In the MDG
framework, two indicators are proposed for
monitoring progress towards the maternal
health goal namely, the maternal mortality
ratio and the proportion of deliveries with a
skilled health care provider. WHO is calling
for a global movement to ensure that every
pregnant woman and her newborn has ac-
cess to a skilled attendant. This document
puts forward WHO’s global advocacy and ac-
tion for skilled attendants for pregnant
women. Recognizing that there is a need for
accountability, WHO has outlined a frame-
work that defines its own roles and responsi-
bilities and those of other key stakeholders in
this global action movement. The framework
also identifies key actions needed at different
levels by the different actors. This document
is available on line at: http://www.who.int/re-
p r o d u c t i v e - h e a l t h / p u b l i c a t i o n s /
g lobal_act ion_for_ski l led_at tendants/
mpr_global_action.pdf

Reproductive health strategy to acceler-
ate progress towards the attainment of
international development goals and
targets
The strategy presented in this document is
the World Health Organization’s first global
strategy on reproductive health. It was
adopted by the 57th World Health Assembly
(WHA) in May 2004. The strategy is intended
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for a broad audience of policy-makers within
governments, international agencies, profes-
sional associations, nongovernmental orga-
nizations and other institutions. Part I sets out
the major discrepancies between global
goals and global realities, and describes the
principal barriers to progress, noting in par-
ticular the inequities related to gender and
poverty and the exposure to risk of adoles-
cents. Part II lays out the strategy, which is
guided by principles based on international
human rights. It highlights the core aspects of
reproductive and sexual health services and
proposes ways for countries and WHO to
take innovative approaches. It concludes by
reaffirming WHO’s corporate commitment to
collaboration with its partners in order to en-
courage and support Member States in their
efforts to attain the United Nations Millen-
nium Development Goals and other interna-
tionally agreed goals and targets relating to
reproductive and sexual health. This docu-
ment is available on line at: http://
www.who.int/reproductive-health/publica-
tions/strategy.pdf

Making pregnancy safer: the critical role
of the skilled attendant. A joint statement
by WHO, ICM and FIGO
Skilled care refers to the care provided to a
woman and her newborn during pregnancy,
childbirth and immediately after birth by an
accredited and competent health care pro-
vider who has at her/his disposal the neces-
sary equipment and the support of a
functioning health system, including trans-
port and referral facilities for emergency ob-
stetric care. Since skilled care as defined
above can be provided by a range of health
professionals, whose titles may vary accord-
ing to specific country contexts, it has been
agreed to refer to this health care provider as
the “skilled attendant” or “skilled birth atten-
dant” so as to avoid confusion over titles. In
issuing this statement, WHO, ICM and FIGO
are advocating for skilled care during preg-
nancy, childbirth and the immediate postna-
tal period. This statement is especially aimed
at countries in which the coverage of skilled
attendance at birth is below 85%. The state-

ment defines clearly who is a skilled atten-
dant, what skills she/he should have and how
she/he should be trained and supported. This
document is available on line at: http://
www.who.int/reproductive-health/publica-
tions/2004/skilled_attendant.pdf

Maternal mortality in 2000: estimates
developed by WHO, UNICEF and UNFPA
Reduction of maternal mortality is one of the
major goals of several recent international
conferences and has been included within
the Millennium Development Goals. How-
ever, because measuring maternal mortality
is difficult and complex, reliable estimates of
the dimensions of the problem are not gener-
ally available and assessing progress to-
wards the goal is difficult. In response to
these challenges and in order to improve the
information base, WHO, UNICEF and UNFPA
developed an approach to estimating mater-
nal mortality that seeks both to generate esti-
mates for countries with no data and to
correct available data for underreporting and
misclassification. The approach, with some
variations, was used to develop estimates for
maternal mortality in 1990 and 1995 and has
been used again for generating these esti-
mates for the year 2000. The purpose of these
estimates is to draw attention to the existence
and likely dimensions of the problem of ma-
ternal mortality. They are indicative of orders
of magnitude and are not intended to serve
as precise estimates. In addition, these esti-
mates can help to stimulate greater aware-
ness of and attention to the challenge of
measuring maternal mortality. The document
is available on line at: http://www.who.int/re-
p r o d u c t i v e - h e a l t h / p u b l i c a t i o n s /
m a t e r n a l _ m o r t a l i t y _ 2 0 0 0 /
executive_summary.html

Pregnancy, childbirth, postpartum and
newborn care: a guide for essential
practice
This guide provides a full range of updated,
evidence-based norms and standards that
will enable health care providers to give high
quality care during pregnancy, delivery and
in the postpartum period, considering the
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needs of the mother and her newborn baby.
All recommendations are for skilled atten-
dants working at the primary level of health
care, either at the facility or in the community.
They apply to all women attending antenatal
care, in delivery, postpartum or post abortion
care, or who come for emergency care, and
to all newborns at birth and during the first
week of life (or later) for routine and emer-
gency care. This publication is a guide for
clinical decision-making. It facilitates the col-
lection, analysis, classification and use of rel-
evant information by suggesting key
questions, essential observations and/or ex-
aminations, and recommending appropriate
research-based interventions. It promotes
the early detection of complications and the
initiation of early and appropriate treatment,
including time referral, if necessary. This
document is available on line in Arabic at:
http://www.emro.who.int/rhrn/ and in English
at: http://www.who.int/reproductive-health/
publications/pcpnc/pcpnc.pdf

Managing complications in pregnancy and
childbirth. A guide for midwives and
doctors
This manual is written for midwives and doc-
tors at the district hospital who are respon-
sible for the care of women with
complications of pregnancy, childbirth or the
immediate postpartum period including im-
mediate problems of the newborn. The em-
phasis of the manual is on rapid assessment
and decision-making. The clinical action
steps are based on clinical assessment with
limited reliance on laboratory or other tests
and most are possible in a variety of clinical
settings (e.g. district hospital or health cen-
tre). This publication is available on line at
http://www.who.int/reproductive-health/
impac/mcpc.pdf. This publication is also
available in Arabic.

Antenatal care in developing countries:
promises, achievements and missed
opportunities
Today we have better evidence about what
works and what does not work to reduce ma-
ternal mortality, and the role that antenatal

care can play. It has become clear that ante-
natal care interventions, in and of them-
selves, cannot be expected to have
significant impact on maternal mortality. Yet
there is ample evidence that care during the
antenatal period represents an opportunity to
deliver interventions that will improve mater-
nal health, perinatal health and, more than
likely, perinatal survival. This document pre-
sents an analysis of antenatal care use pat-
terns and trends, using data drawn from
household surveys carried out in developing
countries during the 1990s and 2000-2001.
This document is available free of charge
and can be accessed on line at: http://
www.who.int/reproductive-health/docs/
antenatal_care.pdf

Working with individuals, families and
communities to improve maternal and
newborn health
This document examines lessons learned
from more than two decades of experience in
applying information, education and commu-
nication (IEC) interventions in support of pub-
lic health. It represents an attempt to gather
and synthesize experiences in IEC for public
health, and to succinctly analyse and share
these experiences so that IEC can be effec-
tively integrated into, and support, improved
reproductive health programmes and service
delivery. The document proposes a frame-
work for the development of interventions at
the individuals, families and communities
(IFC) level to improve maternal and newborn
health. It is a first step for the Making Preg-
nancy Safer initiative towards the elaboration
of a consistent and validated IFC approach.
This document is available on line at: http://
www.who.int/reproductive-health/publica-
tions/RHR_03_11/ifc.pdf

A systematic review of the health compli-
cations of female genital mutilation
including sequelae in childbirth
The immediate aim of this systematic review
was to identify primary data on health compli-
cations of female genital mutilation (FGM),
with particular emphasis on sequelae in
childbirth, including psychosexual outcomes.
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The longer term aim of the systematic review
was to use this information for a number of
purposes, including identification of outcome
measures of complications of FGM for stud-
ies to quantify the risk attributable to FGM at
each stage in the life cycle; identification of
country specific and ethnic group specific
outcome measures of FGM that can be used
to provide focus to optimize health care provi-
sion for care of such complications; and iden-
tification of sites world-wide where
opportunities exist for research into the
health sequelae of FGM. This document is
available on line at: http://www.who.int/repro-
ductive-health/docs/systematic_review_
health_complications_fgm.pdf

Female genital mutilation. The prevention
and the management of the health
complications. Policy guidelines for
nurses and midwives
It is estimated that 100–140 million girls and
women worldwide have undergone female
genital mutilation (FGM). At the current rates
of population increase and with the slow de-
cline in these procedures, it is estimated that
each year a further 2 million girls are at risk
from the practice. These guidelines are in-
tended for use primarily by those responsible
for developing policies and directing the
working practices of nurses, midwives and
other frontline health care providers. They are
also intended to complement the training
materials for nurses and midwives in the
management of girls and women with FGM.
The purpose of the policy guidelines is: to
promote and strengthen the case against the
medicalization of FGM;  to support and pro-
tect nurses, midwives and other health per-
sonnel in adhering to WHO guidelines not to
close an opened up infibulation; to empower
nurses and midwives to carry out functions in
relation to FGM which are outside their cur-
rent legal scope of practice; and to encour-
age appropriate documentation of FGM in
clinical records and health information sys-
tem. This document is available on line at:
http://www.who.int/reproductive-health/pub-
lications/rhr_01_18_fgm_policy_guidelines/
fgm_policy_guidelines.pdf

WHO/EMRO documents on
maternal and newborn health

Strategic directions for accelerating the
reduction of maternal mortality in the
Eastern Mediterranean Region. A Re-
gional Framework
Reduction of maternal mortality has been
endorsed as a key development target by
countries and is included in consensus docu-
ments emanating from several international
conferences. In the Eastern Mediterranean
Region, around 53 000 women of childbear-
ing age die every year as a result of preg-
nancy-related complications. This document
provides a background on the current situa-
tion of maternal health in the Eastern Medi-
terranean Region, including underlying
causes and contributing factors, and de-
scribes strategic directions aimed at acceler-
ating the reduction of maternal mortality in
the Region and moving closer to the achieve-
ment of the Millennium Development Goals.

Making Pregnancy Safer in the Eastern
Mediterranean Region. Report of an
Intercountry Consultation, Casablanca,
Morocco, 14–17 June 2005
The objectives of the consultation were to:
discuss the existing opportunities and chal-
lenges in addressing maternal health as a
priority component of reproductive health,
with specific focus on making pregnancy
safer strategy; identify appropriate mecha-
nisms to develop and operationalize the
existing and new strategies for making preg-
nancy safer through multisectoral collabora-
tion and translate them into action; share
information and experiences on existing na-
tional programmes, strategies and ap-
proaches designed to address safe
motherhood issues in countries of the Re-
gion; and identify training, programmatic and
resource needs to better address maternal
health in specific settings. The repor t in-
cludes technical and country presentations
together with final conclusions and recom-
mendations.

37 Recent WHO publications on maternal.pmd 2/1/2006, 1:05 PM842



Eastern Mediterranean Health Journal, Vol. 11, No. 4, 2005 843

Use of guidelines for making pregnancy
safer and family planning. Report of a joint
UNFPA/WHO regional workshop. Cairo,
Egypt 14–18 January 2005
This document presents the report of a work-
shop on the use of guidelines for making
pregnancy safer. The objectives of the work-
shop were to: familiarize regional and na-
tional counterparts with making pregnancy
safer and family planning guidelines; share
information and experiences on existing na-
tional programmes, strategies and ap-
proaches designed to address safe
motherhood issues, including family plan-
ning in countries of the Region; discuss and
identify technical backstopping needs of par-
ticipating countries; develop a framework for
action to improve maternal health and family
planning services, using the evidence based
guideline; initiate the next steps for imple-
mentation through the development of coun-
try plans of action.

Total quality management guidelines in
maternal and perinatal care. A training
manual
The above-mentioned manual for (total qual-
ity management) TQM in maternal and peri-
natal care is designed to provide the
necessary information to countries of the
WHO Eastern Mediterranean Region to help
them manage maternal and prenatal health
care problems, acting on evidence-based
decisions and using scientific methods to
solve problems. The manual comprises 2
sections: the first describes the vision, objec-
tives, schedule, expectations and steps of a
model TQM workshop. The second section
describes how to apply the principles of TQM
through a series of practical sessions.

Using data for decision-making in mater-
nal and perinatal health Report of a
training course Cairo, Egypt 16–22
January 2001
Recognizing that many countries in the Re-
gion lacked the analytical tools and the ap-
propriate maternal and perinatal
surveillance systems in order to effectively

monitor the impact of programmes and activi-
ties and their progress in achieving the goals
set by the Safe Motherhood Initiative, the
WHO Regional Office for the Eastern Medi-
terranean, in collaboration with the Centers
for Disease Control and Prevention (CDC) in
Atlanta, USA, and the University of Nebraska
Medical Center in Omaha, USA, designed a
training course on using data for decision-
making in maternal and perinatal health. This
training course is aimed at identifying and
screening appropriate data sources, manag-
ing the limitations of the data and translating
the analysis results into programme and
policy recommendations for maternal and
perinatal health. The course concludes with
formulating national learning field projects to
be implemented by the trained national
health staff. The above-mentioned document
is the report of the second training course
held in Cairo in 2001.

The safe motherhood initiative, a decade
after Nairobi. Achievements in the WHO
Eastern Mediterranean Region: Report of
an intercountry meeting, Sana’a, Republic
of Yemen, 3–6 May 1998
Since its inception, WHO has worked closely
with Member States to reduce morbidity and
mortality among women and children. While
infant and young child mortality was being
significantly reduced, maternal mortality did
not show the same decline in many countries.
Thus there was a need to critically review the
underlying reasons for this and to strengthen
the overall strategy for safe motherhood. It
was against this background that the above-
mentioned meeting was convened in order to
review achievements in the post-Nairobi de-
cade, to identify major causes where re-
sponses to interventions had not been
satisfactory, to select more cost-effective
measures and finally to strengthen the safe
motherhood strategy, not only to bring mater-
nal mortality under control but also to up-
grade the quality of life for women through
socioeconomic measures.
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WHO documents on child
health and development

Family and community practices that
promote child survival, growth and
development: A review of the evidence
This document presents the evidence for 12
family and community practices identified by
UNICEF and WHO to be of key importance in
providing good home-care for the child, and
particularly for preventing or treating the
common serious conditions included in IMCI.
It is a technical review that can be used by
health professionals, researchers and policy
advisers to inform policy discussions and in-
vestment for programme action and re-
search. It can also be used as a basis for
advocacy to and by decision-makers in gov-
ernment ministries and partner agencies. The
document has three objectives. The first is to
summarize the evidence available on the
potential impact on child survival, growth and
development of each of the 12 key family and
community practices, and the evidence con-
cerning the feasibility of interventions to im-
prove them. The second is to identify gaps in
knowledge that either hamper the assess-
ment of impact, or that need to be filled in
order to develop effective interventions, and
to make recommendations for future re-
search. The third objective is to make rec-
ommendations concerning next steps and
priority-setting for both programme action
and research. This document is available on
line at: http://www.who.int/child-adolescent-
health/New_Publications/CHILD_HEALTH/
ISBN_92_4_159150_1.pdf

Strategic directions for improving the
health and development of children and
adolescents
This document summarizes priority areas for
WHO action based on global evidence. Im-
proving the health and development of chil-
dren and adolescents means that WHO will
need to shape its implementation of the strat-
egy to the epidemiological needs of specific
regions and countries. This strategy docu-
ment proposes a flexible, country-specific
approach that reflects and respects differ-

ences in epidemiology. In addition, it outlines
a strategic framework that is based on equity,
the life course, and a public health approach.
It is intended to contribute to the definition of
a new and common agenda for children and
adolescents with Member States and part-
ners, and guide the work of the Organization
with Member States. The document is avail-
able on line at: http://www.who.int/child-ado-
lescent-health/New_Publications/Overview/
CAH_Strategy/CAH_strategy_EN.pdf

Global strategy for infant and young child
feeding
Worldwide about 30% of children under five
are stunted as a consequence of poor feed-
ing and repeated infections. Even in re-
source-poor settings, improved feeding
practices can lead to improved intakes of en-
ergy and nutrients, leading to better nutri-
tional status. Over the past decades, the
evidence of biological requirements for ap-
propriate nutrition, recommended feeding
practices and factors impeding appropriate
feeding has grown steadily. The global strat-
egy aims to revitalize efforts to promote, pro-
tect and support appropriate infant and
young child feeding. It builds upon past initia-
tives, in particular the Innocenti Declaration
and the Baby-friendly hospital initiative and
addresses the needs of all children including
those living in difficult circumstances. The
strategy specifies not only responsibilities of
governments, but also of international orga-
nizations, nongovernmental organizations
and other concerned parties. It engages all
relevant stakeholders and provides a frame-
work for accelerated action. This document is
available on line at: http://www.who.int/nut/
documents/gs_infant_feeding_text_eng.pdf

HIV and infant feeding: framework for
priority action
Breastfeeding is normally the best way to
feed an infant. A woman infected with human
immunodeficiency virus (HIV), however, can
transmit the virus to her child during preg-
nancy, labour or delivery, or through
breastfeeding. The Global strategy on infant
and young child feeding lays down the opti-
mal feeding pattern for survival in the general
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population. At the same time, the strategy rec-
ognizes the situation of children in exception-
ally difficult circumstances, including those
born to HIV-positive women. This framework
for priority action was developed within the
context of the Global Strategy. The purpose is
to recommend to governments key priority
actions related to infant and young child
feeding, that cover the special circumstances
associated with HIV/AIDS. The aim should be
to create and sustain an environment that
encourages appropriate feeding practices
for all infants, while scaling-up interventions
to reduce HIV transmission. The document is
available on line at: http://www.who.int/child-
adolescent-health/New_Publications/NU-
TRITION/HIV_IF_Framework_pp.pdf

World health report 2003: shaping the
future
The purpose of the World health report 2003:
shaping the future is to encourage action for
health improvement, especially for the poor
and disadvantaged. In an increasingly inter-
dependent world, collaboration across politi-
cal˜ and sectoral boundaries is more vital than
ever. This report urges every reader, whether
inside or outside public health institutions, to
share in the task of shaping a healthy, equi-
table and sustainable future for all. For every
child born today to have a good chance of a
long and healthy life, there are minimum re-
quirements which every health care system
should meet equitably. These are: access to
quality services for acute and chronic health
needs; effective health promotion and dis-
ease prevention services; and appropriate
responses to new threats as they emerge.
This report argues that the key to success is
health systems strengthening, centred on the
strategies and principles of primary health
care, constructing responses that support in-
tegrated, long-term health systems develop-
ment on behalf of the entire population. This
requires both effective use of existing knowl-
edge and technologies and innovation to
create new health tools, along with appropri-
ate structures and strategies to apply them.
This report is available on line at:
h t t p : / / w w w. w h o . i n t / w h r / 2 0 0 3 / e n /
whr03_en.pdf

WHO/EMRO documents on
child health and development

Development of national child health
policy. Phase 1: the situation analysis
A national child health policy is an important
instrument for bringing together in one docu-
ment all the main elements and maternal and
child health care need to be integrated at all
levels, within strong health systems, to de-
liver quality services to all children in a re-
vived primary child health care initiative. It
was with this aim that the WHO Regional Of-
fice for the Eastern Mediterranean launched
the child health policy initiative in October
2003. Five countries, Egypt, Morocco, Sudan,
Syrian Arab Republic and Tunisia, joined the
first phase, during which a thorough situation
analysis was carried out to identify key policy
issues to be addressed in the national child
health policy document. The above-men-
tioned document describes the management
and coordination structure recommended for
the process, giving examples of its composi-
tion in the 5 countries. The document pro-
poses a 10-step approach to the situation
analysis, and provides an outline of the pro-
posed 8 main sections of the situation analy-
sis report. Finally, some information is also
given on the other 2 phases of the develop-
ment of a national child health policy: the
“policy document development” phase and
“official adoption of the policy document”
phase. This document is available on line in
English, Arabic and French at: http://
www.emro.who.int/cah/ChildHealthPolicy-
situationanalysis.htm

Framework for the community component
of the integrated child care strategy
The integrated management of childhood ill-
ness (IMCI) strategy was developed to re-
duce mortality and morbidity in children
under 5 years and improve children’s growth
and development. The strategy represents a
major shift toward a more integrated ap-
proach focusing on the whole child and the
environment in which it is living. The family
and the community in which a child is living
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play a major role in child development and
they need to be actively involved in child
care. This document proposes a framework
for integrated community child care to guide
national public health managers in planning
community actions in the context of the IMCI
strategy. This document is available on line in
Arabic (http://www.emro.who.int/cah/PDF/
IMCICommunityComponent_Framework_
Ar.pdf), English (http://www.emro.who.int/
cah/PDF/IMCICommuni tyComponent_
Framework_En.pdf) and French (http://www.
emro.who.int/cah/PDF/IMCICommunity
Component_Framework_Fr.pdf0.

Planning steps for the IMCI community
component at national level
This unedited, working document has been
prepared to guide the planning process for
the community component of the IMCI strat-
egy. The steps highlighted in the process are
based on the Framework for the community
component of the integrated childcare strat-
egy developed by the World Health Organi-
zation Regional Office for the Eastern
Mediterranean. The document has already
been used by many countries in the Region
to plan for the IMCI community component.
The document is available on line at: http://
w w w. e m r o . w h o . i n t / c a h / P D F / I M C I -
PlanningSteps.pdf

Overview of child health in Arab countries
This document presents the contribution of
the WHO Regional Office for the Eastern
Mediterranean to the report for the high level
Arab conference in preparation for the Arab
participation in the UN general assembly
special session on children, September
2001. The document is available on line at:
http://www.emro.who.int/cah/pdf/childhealth-
arabcountries.pdf

Useful websites

WHO websites
• World Health Day 2005: www.who.int/

world-health-day
• World Health Organization headquar-

ters: www.who.int
• World Health Organization Regional Of-

fice for the Eastern Mediterranean:
www.emro.who.int/index.asp

• Department of Child and Adolescent
Health and Development: www.who.
int/child-adolescent-health

• Department of Reproductive Health and
Research: www.who.int/reproductive-
health

• Child and Adolescent Health and Devel-
opment, World Health Organization Re-
gional Office for the Eastern Mediterra-
nean: www.emro.who.int/cah/

• Reproductive Health Research Net-
work, World Health Organization Re-
gional Office for the Eastern Medi-
terranean: www.emro.who.int/rhrn/

Global partnerships websites
• Child Survival Partnership: www.child-

survivalpartnership.org
• Partnership for Safe Motherhood &

Newborn Health: www.safemother-
hood.org

• Healthy Newborn Partnership: www.
healthynewborns.org
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