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Editorial

Newborn survival – the forgotten milestone for
achieving MDG 4
Monir Islama

Introduction
Globally, and particularly in South East
Asian countries, child and infant health and
survival has improved significantly over
recent decades. Improved nutrition including
breastfeeding, successful immunization
programmes and scaling up of integrated
management of respiratory illnesses and
diarrhoeal diseases played a significant role
in improving health and survival of children.
Over the decades, infant mortality came down
but now the decline has slowed and in many
countries is stagnating. This is mainly because
child deaths that occur in the neonatal period
are proportionately increasing. Globally,
every year 4 million newborn babies die in
the first 4 weeks of life - 36%, around 1.4
million neonatal deaths are in South-East
Asian countries.1,2 In other words 50% of
infant mortality is due to neonatal deaths in
South-East Asia. Therefore, bringing down
the infant mortality rate further and achieving
the Millennium Development Goals for child
survival will not be possible without substantial
reduction in neonatal mortality.
In addition, every year globally there are
around 4 million stillbirths – death of a fetus
in utero during the last 3 months of pregnancy
– and a large proportion occur as intrapartum
stillbirths or fresh stillbirths. Seventy-five per

cent of the neonatal deaths happen in the first
week of life – the highest risk of death is in
the first of 24 hours of life. Estimates from the
year 2000 of the distribution of direct causes
of death indicate that preterm birth or low
birth weight (28%), severe infections (36%
- intrapartum and postpartum), asphyxia
(23%), tetanus (7%), and diarrhea (35%)
account for most neonatal deaths. Of the
remaining 14%, 7% of deaths were related
to congenital abnormalities. 3 Analysis of
the timing and causes of neonatal deaths
and stillbirths, shows that the majority are
related to access and quality of care during
pregnancy, care during childbirth and the
immediate postpartum period. Countries with
the highest maternal mortality also have the
highest neonatal mortality. Numbers of skilled
birth attendants and institutional deliveries are
lowest in countries with the highest neonatal
mortality. Status of maternal health and
health care during pregnancy and childbirth
are important determinants of neonatal
survival. Neonatal outcomes are affected
by health throughout the life-cycle, starting
with the girl child, through adolescence, and
pregnancy. Complications during labour are
important determinants of feotal and neonatal
survival and health.4 In general, intrapartum
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risks factors are associated with greater
increases in risk of neonatal death than those
identified during pregnancy, which are in turn
associated with greater increases in risk than
pre-pregnancy factors. Obstructed labor
and mal presentation carry the highest risk
and require skilled intervention. Low birth
weight and tetanus death can be prevented
by interventions during antenatal care. Skilled
and safe childbirth care can prevent deaths
due to asphyxia and sepsis significantly.
Death of a mother substantially increases
the risk of death for her newborn child.5
Therefore, neonatal health and survival is
very much interlinked with maternal health
and survival.
To achieve major reduction in neonatal
deaths, the coverage of care during pregnancy
and childbirths and the early postnatal period
should be increased to reach the poorest
and most underserved populations. The
interventions that have the greatest effect
on neonatal deaths are less dependent on
technology and commodities than people with
skills and place of childbirths.6 Ideally, every
woman should deliver with a skilled attendant
present and in a maternity centre and, if
either the mother or her newborn baby has
complications, both should have the access
to safe referral care. In South Asia where
a huge number of neonatal (and maternal)
deaths occur the majority of women may not
have access to skilled care services. Coverage
of postnatal care is still lower. Countries need
to assess prevailing epidemiological situations,
prioritize actions and re-organize service
delivery accordingly. Ideal care services to
reduce neonatal deaths and improve their

228
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health and survival should have a continuum
of quality care before and during pregnancy,
during childbirth and the postpartum period
and at home, community, facility/outreach
care and at referral levels.
Addressing nutrition, particularly
micronutrient deficiency, antenatal care,
immunization coverage, and breastfeeding
will go a long way in improving neonatal
health and survival. However, real progress
in reducing neonatal deaths will depend on
higher coverage of services in the highest
mortality areas, for the poorest people, and
at the time of greatest risk - birth and the
first days of life.
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Perspective

Dengue fever: Pakistan’s worst nightmare
Muhammad T Shakoora, Samia Ayubb, Zunaira Ayubc

Dengue virus is presently amongst the
most important arthropod-borne infections,
from both the medical and public health
perspectives. It is transmitted to man by the
bite of a domestic mosquito, Aedes aegypti,
being the principal vector. Currently there is no
vaccine available. However, several vaccines
are in various stages of development, with
clinical trials underway.1
The first reported epidemic of dengue
fever (DF) occurred in 1779–1780 in Asia,
Africa, and North America.2 Since then, it
occurred sporadically until the 19th century.
Major changes in the epidemiology of dengue
virus infections began after World War II and
have continued to date.3 As Dr Paul Reiter
(CDC Dengue Laboratories, Entomology
Section) explained at the 1999 Dengue
Symposium in Cairns, “people are vectors of
the dengue virus, travelling the world, infecting
mosquitoes.” So, it has recently emerged as
a major international health problem with
an expanded geographic distribution and a
potential to cause major health and economic
burdens. The global distribution of dengue
fever is comparable to that of malaria, and
an estimated 2.5 billion people live in areas
at risk for epidemic transmission.2

In recent years dengue has become a
major international public health concern.
This mosquito-borne infection, mostly found
in tropical and sub-tropical areas around the
world, is a leading cause of hospitalization
and death. In 1980 DF was found in China,
Indonesia, Malaysia and Thailand. Moreover,
epidemics have occurred in India (1990)
and Bangladesh (2005). In Pakistan, dengue
has been around for the past 20 years.
The first major outbreak in Pakistan was
reported in 1994–1995. A study confirmed
that epidemic dengue infection was present
in southern Pakistan for two consecutive
years.4 During 2005–2006, however, there
was an unprecedented increase in DF epidemic
activity in the country, with more than 3640
patients with signs and symptoms suggestive
of DF admitted to several referral hospitals in
the country. There were 40 deaths, making
it the biggest and most severe outbreak of
DF in the country.5 According to sources, the
recent (in 2011) wave of dengue fever hitting
Pakistan’s eastern province of Punjab killed at
least 365 people and 21 597 cases of DF have
been reported,6 making it the world’s biggest
epidemic of DF ever. The upcoming year 2012
is predicted to be even worse.7

MD, St Mary Mercy Hospital, Livonia, MI 48154, United States of America
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Since neither a drug nor vaccine exists
for dengue fever, prevention through vector
control aided with community participation is
the only option to control dengue infection.
For disease prevention we need a better
understanding of this infection. The highest
numbers of hospital admissions for suspected
dengue cases are seen in September and
October following the monsoon season. This
complies with the dengue epidemic season in
other countries, such as India and Bangladesh,
sharing the same climatic patterns.8 This
timing can be attributed to increased mosquito
breeding due to ambient temperature and
humidity present in the preceding months.
Now the facts are indicating that mosquitoes
in Pakistan are developing resistance to
agrochemicals, 9 calling into question the
current massive fumigation drive. Using
the appropriate pesticide is indeed crucial.
Last year’s disastrous floods have further
aggravated the situation.9
Dengue infection plays havoc with the
economic and health structure of Pakistan
every year. The Government of Punjab
(province of Pakistan) opened a hotline called
“Punjab Health Line Project for Dengue”. This
is to facilitate the circulation of the signs
and symptoms of dengue, provide help for
suspected cases and ultimately help identify
areas where the epidemic may have reached.
In early September 2011, the Government
of Punjab ordered the schools, colleges and
universities in Punjab to close for 10 days
for intensive spraying. The government of
Pakistan has spent millions of dollars to deal
with the issue in every way. DF is affecting
the economy, education and even the politics
in the area as the Punjab Government,
opposition and media are commenting on
the negligence of local government whereas
in reality Punjab, like the rest of Pakistan,
is not equipped to handle a sudden upsurge
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of any disease.10 Considering the burden it
adds to an already frail health system of this
developing country, there is a dire need to
conduct research and make comprehensive
and cost-effective management plans. The
data available in Pakistan on the prevalence
and clinical and laboratory characteristics of
dengue infection are scarce. There are only
a handful of studies reporting on the annual
epidemics. This stands in sharp contrast to the
fact that a dengue epidemic causes immense
burden on already tumbling finances and the
low economic growth rate in the country. This
epidemic is something more than a wakeup
call for the Pakistan Government and health
policy-makers. Health and economic research
specific to dengue is urgently needed to ensure
informed decision-making on the various
options to control and prevent this disease.
Now is the time to update our knowledge about
this disease and to be equipped with the latest
methods of prevention and management.
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Perspective

Pesticide exposure during pregnancy
and low birth weight
Liang Wanga, Tiejian Wua,b, Xuefeng Liua, James L Andersona, Arsham Alamiana, Maosun Fuc Jun Lic

Background: Limited epidemiologic studies have investigated the effects of pesticide exposure
during pregnancy on low birth weight in offspring in rural China.
Methods: A survey of a total of 503 women was conducted in Ling county of Shandong Province
of China following delivery from 1 November 2009 to 8 February 2010.
Results: After adjustment for confounding and compared with no pesticide exposure, multiple
logistic regression showed a non-significant increased likelihood of low birth weight for both
children of mothers exposed to pesticides when not pregnant (OR = 1.80, 95% CI: 0.62, 5.22) and
mothers exposed to pesticides during pregnancy (OR = 2.42, 95% CI: 0.73, 8.08); multiple linear
regression showed a non-significant reduced birth weight for both children of mothers exposed
to pesticides when not pregnant (β=–0.59, p=0.28) and mothers exposed to pesticides during
pregnancy (β=–0.89, p=0.15).
Conclusions: Exposure to pesticides during pregnancy was associated with a non-significant
increase in low birth weight in this rural Chinese population. Future studies using larger sample
sizes and longer follow-up periods are warranted.
Key words: Pesticide, pregnancy, low birth weight.

Introduction
Potential health effects associated with
exposure to pesticides during pregnancy have
become a major public health concern due
to the widespread use of pesticides and the
high sensitivity of the fetus and the pregnant
mother to toxic exposures. 1 Pesticides
are substances intended for preventing,
destroying, repelling or mitigating pests such
as insects, as well as fungi, vegetation, and
rodents.2 The global consumption of pesticides
every year is approximately 2 million tons,
of which one quarter is consumed in the

United States of America (USA), about half
in Europe, and one quarter in the rest of
the world.3 In the USA, pesticide usage in
both 2006 and 2007 exceeded 1.1 billion lbs
(~500 000 tons).4 In Brazil, an estimated
113 993 tons of active ingredients in the
pesticide were consumed in 1997.5 In China,
it has been reported that over 300 000 tons
of pesticides are used in agriculture every
year.6 Skin contact and inhalation are the main
routes for the absorption of pesticides into the
body. The few epidemiologic studies that have
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investigated the effects of pesticide exposure
on pregnancy outcomes, including low birth
weight, have had inconsistent findings.7 These
different findings might be explained by
variation in subject characteristics, difference
in biomarkers used to identify exposure, and
differences in the time windows of exposure
assessed during pregnancy.8–11 Compared with
non-farming residents, farmers, farm workers,
and families living in agricultural regions are
more likely to be exposed.12–15 Agricultural
pesticide application is a major source of
pesticide exposure. Women residing in rural
areas are expected to be at much higher
risk. Although studies have been conducted
in developed countries, such as the USA,16–18
Denmark,19 Poland20 and France21, as well as
in developing countries such as Mexico22 and
Brazil23, to date, few studies have investigated
exposure to pesticides and the possible
adverse pregnancy outcomes, including low
birth weight, in rural China. Although China
has a relatively low incidence of low birth
weight (6%) compared with other countries, it
does have a considerable number of low birth
weight births due to its large population.24
A recent study in China that was based on
a small urban sample size (n=187) found
no association between pesticide exposure
during pregnancy and low birth weight.25 The
purpose of our study was to use a much larger
rural sample size to: (1) describe the amount
of exposure to pesticides during pregnancy
among women in Ling County of China; and
(2) examine whether children of women who
were exposed to pesticides during pregnancy
were more likely to have low birth weight than
children of unexposed women.

Methods
Study site and participants
Study participants were recruited from
Ling County People’s Hospital of Dezhou
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City in Shandong Province of China. The
hospital is a major medical facility and
provides broad medical services including
perinatal care to residents in agricultural
regions. The interviewers were two graduate
students from the School of Public Health
of Shandong University and several nurses
from the hospital. The interviewers’ training
was conducted by Professors Maosun Fu and
Jun Li. A total of 1006 mothers, who were
admitted to the hospital for delivery and
gave live birth from 1 November, 2009 to
8 February 2010, were eligible for the study.
A total of 503 mothers were excluded due to
their reluctance to the study, and the rest of
the mothers (50% response rate) completed
the study questionnaire and were included
in the final analysis. Informed consent was
obtained from all study participants. The study
protocol was approved by the Medical Ethics
Committee of the School of Public Health,
Shandong University.

Study variables
Outcome
Birth weight in grams was obtained from
medical charts. Low birth weight was defined
as less than 2500 grams, consistent with
published standards.24
Exposure to pesticides during
pregnancy
A questionnaire distributed to mothers shortly
after their deliveries was used to collect
information on pesticide-related exposures
during pregnancy. The following question was
asked of the mothers: “During your lifetime,
have you ever personally mixed or applied
any pesticides? (Include crop, livestock and
structural insecticides, herbicides, fungicides
and fumigants, pesticides used for farm use,
and commercial application and personal
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use in your home or garden.)” If the answer
to the foregoing question was yes, mothers
were then asked the following question: “Did
you personally mix or apply any pesticides
during the different periods (such as first
three months, middle three months, and/or
last three months of pregnancy)?” The number
of days of pesticide use exposure during
pregnancy was determined for the first three
months, middle three months, and last three
months of pregnancy. However, the sample
sizes of mothers exposed to specific pesticides
and at different stages of pregnancy were not
large enough to allow valid analyses for the
different trimesters. Therefore, the exposure
to pesticide use was defined according to the
following three categories: (1) never exposed
to pesticides; (2) exposed to pesticides when
not pregnant; and (3) exposed to pesticides
during pregnancy.

Covariates
Mother’s characteristics included race (Han,
minority), the location of residence (rural, not
rural), education (elementary school or below,
middle school or above), age, gestational age
at delivery [36 weeks or less (preterm), 37
weeks or above (not preterm)]26, and age at
the start of having menstrual periods. Child’s
sex (male, female) was recorded at birth.

Data analysis
Characteristics of the study population were
described using proportions and means with
standard deviation. Multiple logistic regression
was used to estimate the odds ratios of
exposure to pesticides after adjusting for
covariates. Multiple linear regression was used
to examine the relationship between pesticide
exposure during pregnancy and the birth
weight in grams as a continuous variable. All
statistical analyses were performed using SAS,
version 9.2 (SAS Institute, Inc., Cary, NC).
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Results
Maternal and newborn characteristics are
shown in Table 1. Maternal average age was
about 27 years (range 15–46). There were
18.3% preterm births and 4.2% low birth
weight. Most mothers were of the Han race
(95.6%) and lived in rural areas (94.4%).
Approximately 85% of mothers had a middle
school education or above. About half of all
mothers were never exposed to pesticide
use in their lifetime, 33.8% were exposed to
pesticides while not pregnant, and 17.1% were
exposed to pesticides during pregnancy.
The results of multiple logistic regression,
shown in Table 2, showed that compared with
non-exposed mothers, children of mothers
exposed to pesticides while not pregnant had
a non-significant increased likelihood of low
birth weight (odds ratio (OR) = 1.80, 95%
confidence interval (CI): 0.62, 5.22) as did
the children of mothers who were exposed to
pesticides during pregnancy (OR = 2.42, 95%
CI: 0.73, 8.08). A preterm child was about
five times more likely to have low birth weight
(OR=5.18, 95% CI: 2.01, 13.35) compared
with a child that was not preterm. Increasing
maternal age was associated with a reduced
risk of low birth weight (OR=0.87, 95% CI:
0.77, 0.98). Multiple linear regression with
birth weight as a continuous outcome variable
was used to see whether the results would
change given the small sample of children with
low birth weight (n=21), and found the same
results. Compared with children of mothers
who were never exposed to pesticides, children
of mothers who were exposed to pesticides
while not pregnant showed a non-significant
reduced birth weight (β= –0.59, p=0.28), as
did the children of mothers who were exposed
to pesticides during pregnancy (β= –0.89,
p=0.15). Preterm was associated with reduced
birth weight (β= –1.65, p<0.001). Increasing
maternal age was associated with increased
birth weight (β=0.14, p=0.02).
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Table 1: Maternal and child’s characteristics after delivery
Participants
N=503

Proportion (%)

Mean

SD

Never exposed to pesticide

247

49.1

Exposed outside pregnancy

170

33.8

Exposed during pregnancy

86

17.1

481

95.6

22

4.4

474

94.4

28

5.6

76

15.1

426

84.9
26.9

4.9

37.8

2.0

502

14.7

1.6

497

3192.0

465.2

+

Maternal characteristics
Pesticide exposure

Race
Han
Minority
Location
Rural
Not rural
Education
Elementary school or below
Middle school or above
Age (years)

502

Gestational age (weeks)
Between 28 weeks and 37 weeks (preterm)
37 weeks or above (not preterm)
Age at start of having menstrual periods

92

18.3

409

81.5

Child’s characteristics
Birth weight (grams)
Less than 2500 grams (low birth weight)

21

4.2

476

95.8

Male

257

51.1

Female

246

48.9

2500 grams or above
Sex

Abbreviation: SD, standard deviation.
+
1 case was missing data on location, maternal education, maternal age, age at start of having menstrual periods,
2 cases were missing data on gestational age, and 6 cases were missing data on birth weight.

Discussion
The potential health effects associated with
exposure to pesticides during pregnancy are
an important public health concern. The risk
of adverse reproductive outcomes related to
pesticide exposure has been investigated in
only a few studies and the findings regarding
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the effect of exposure to pesticides during
pregnancy on birth weight is limited and
inconclusive.27 The present study evaluated
the role of exposure to pesticides during
pregnancy on birth weight among women in an
agricultural district in rural China and did not
find a significant association between pesticide
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Table 2: Relationship between pesticide exposure during pregnancy and birth
weight after adjusting for maternal and child’s characteristics
Model 1

Model 2

OR

95% CI

β

SE

p

Never exposed to pesticide

1.0

n/a

1.0

n/a

n/a

Exposed outside pregnancy

1.80

0.62, 5.22

–0.59

0.54

0.28

Exposed during pregnancy

2.42

0.73, 8.08

–0.89

0.61

0.15

Pesticide exposure

Maternal characteristics
Race
Han

1.0

n/a

1.0

n/a

n/a

0.70

0.08, 6.06

0.36

1.10

0.74

1.0

n/a

1.0

n/a

n/a

1.58

0.19, 13.47

–0.46

1.09

0.68

1.0

n/a

1.0

n/a

n/a

2.37

0.74, 7.59

–0.86

0.59

0.15

0.87*

0.77, 0.98

0.14

0.06

0.02*

1.0

n/a

1.0

n/a

n/a

5.18**

2.01, 13.35

–1.65

0.48

<0.001**

1.31

1.00, 1.71

–0.27

0.14

0.05

1.0

n/a

1.0

n/a

n/a

0.72

0.28, 1.80

0.34

0.47

0.48

Minority
Location
Rural
Not rural
Education
Middle school or above
Elementary school or below
Age (years)
Gestational Age (weeks)
Not preterm
Preterm
Age at start of having menstrual
periods
Child characteristics
Sex
Female
Male

Abbreviations: CI, 95% confidence interval; SE, standard error.
Note:
Model 1 was constructed using multiple logistic regression, with birth weight defined as a dichotomized outcome variable.
Model 2 was constructed using multiple linear regression, with birth weight defined as a continuous outcome variable.
*p<0.05, **p<0.01

exposure during pregnancy and low birth
weight. However, there was a non-significant
increased risk of low birth weight associated
with pesticide exposure. These findings are
consistent with studies in France21 and some
studies in the USA, 8,18 but not consistent
with other studies conducted in Poland,20,28
a study in the USA, 16, 17 Denmark 19 and
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Brazil.23 Although not statistically significant,
our study results do show that exposure to
pesticides, whether occurring when a mother
is not pregnant or during pregnancy increased
the likelihood of low birth weight by 80%
(95% CI: 0.62, 5.21) and 142% (95% CI:
0.73, 8.08), respectively. Given the study’s
relatively small sample size of children with
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low birth weight, it is not possible to rule out
sample size as the reason for the wide 95% CIs
and the lack of statistical significance.
This cross-sectional study relied on mothers’
self-reported information for pesticide use
exposure. Although there is a possibility of
exposure misclassification, we believe that
evidence supports that this would be a nondifferential misclassification. However, such
misclassification can cause loss of statistical
power and may be an additional explanation
for the lack of statistical significance. Detailed
information on the various types of pesticides
was solicited, but the responses to these
questions were inadequate to allow an
evaluation of the impact of exposure to
specific pesticides during pregnancy. Only 503
of the 1006 eligible mothers completed the
study questionnaire. This non-participation of
subjects may have introduced a self-selection
bias which could have affected the results of the
study. As the sample sizes of mothers exposed
to different durations and types of pesticide
were not large enough to allow valid analyses,
these could not be included in the analysis.
Although this study had some methodological
limitations, the findings are supportive of future
follow-up studies that will evaluate the longterm effects of exposure to pesticides during
pregnancy on children’s health outcomes.

Pesticide exposure during pregnancy
and low birth weight
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A systematic review of the burden of neonatal
mortality and morbidity in the ASEAN Region
Hoang T Trana, b, Lex W Doylec, d, e, Katherine J Leed, e, Stephen M Grahamb

Neonatal morbidity and mortality are major global public health challenges representing an
increasing proportion of overall under-5 child mortality, with the vast majority of neonatal deaths
occurring in resource-limited settings. In the Association of Southeast Asian Nations (ASEAN)
region, it is estimated that approximately 200 000 neonatal deaths occur annually with reported
estimates of the neonatal mortality rate ranging from 1 to over 30 per 1000 live-births, depending
on the setting. The aim of this study is to conduct a systematic review of published data on neonatal
morbidity and mortality from the ASEAN region over the last 10 years. Very few published studies
reporting neonatal morbidity and mortality in this region were found. Importantly, data are available
from just a few countries, with an underrepresentation of the most resource-limited settings. The
majority of the studies describing mortality and morbidity were retrospective surveys or focussed
on a specific cause of neonatal morbidity. Studies included findings from a range of settings, from
neonatal intensive care to community settings utilizing verbal autopsy. Therefore, comprehensive
and prospective data are needed to inform priorities and potential interventions to improve neonatal
care and reduce neonatal mortality in this region.
Key words: Neonatal mortality, neonatal morbidity, neonatal care, Association of Southeast Asian
Nations (ASEAN).

Introduction
Neonatal morbidity and mortality are
major global public health challenges with
approximately 3.1 million babies worldwide
dying each year in the first month of life.1 The
vast majority (up to 98.5%) of neonatal deaths
occur in developing countries. As overall infant
and child mortality fall, neonatal mortality
represent an increasing proportion with recent
estimates showing that neonatal mortality now
accounts for more than 40% of the overall

under-5 child mortality, an increase from 37%
in 1990.1,2 It is therefore clear that strategies
to reduce neonatal mortality are essential in
reaching the Millennium Development Goal 4
to reduce child mortality.
The Association of Southeast Asian
Nations (ASEAN) is a collaborative group of
11 countries located in South-East Asia. It
is a populous region with wide variability in
socioeconomic and development indicators. In
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in that more recent data are likely to reflect
more accurately the current situation than
data from more than a decade ago.

this region, it is estimated that about 11 million
babies are born each year with approximately
200 000 neonatal deaths annually. Reported
estimates of the neonatal mortality rate in
2010 range from very low, for example around
1 to 3 per 1000 live-births in Singapore and
Malaysia, to over 30 per 1000 live-births in
Myanmar (Table 1). In the ASEAN region, it
is estimated that preterm birth complications
account for 45% and birth asphyxia for 25%
of neonatal deaths, while congenital anomalies
and neonatal sepsis account for 16% and
14%, respectively.3 These proportions vary
among individual countries.

Methods

While such variations are expected due
to differing levels of health care across the
region, it is difficult to know the accuracy
of these estimates as there are differences
between official reports and research data.4–6
Further, socioeconomic parameters change
with time, in some settings quite markedly,
and so the timing of data collection is relevant

We systematically searched Medline, Web
of Science, EMBASE and BIOSIS for articles
published in any language from January 2001
until December 2011 that reported morbidity
or mortality in neonates (defined as 0–1
months of age) within the ASEAN region.
Search terms included “Southeastern Asia”,
“Brunei”, “Cambodia”, “Laos”, “Indonesia”,

We aimed to review systematically
published data of the current burden in
neonatal care in the ASEAN region over the last
10 years, including major causes of neonatal
death, common morbidities, and associated
risk factors of mortality and morbidity, in order
to identify priorities for potential interventions
to reduce the burden in the future.

Table 1: An overview of ASEAN socioeconomic and health indicators

Country

Brunei

Population
(000)
(2010)

Births/
1000
pop
(201015)

Annual
Annual
births
income NMR
2010US$
(2010)
15
(2010)
(000)

Birth
Antena- Density Density
Total
attend- tal care of phy- of nursexpended by
cover- sicians ing and
iture
skilled
age
per
midon
health (%)- at 10 000 wifery
health
perleast 4
popuper%GDP
sonnel
visits
lation
sonnel
(2008)
(2010) (2010) (2010) (2010)

399

18

8

32 648

4

100%

...

14.2

48.8

2.3

Cambodia

14 138

22

315

684

22

44%

27

2.3

7.9

5.9

Indonesia

239 871

17

4 270

2 611

17

73%

82

2.9

20.4

2.2

Lao PDR

6 201

22

140

1 005

21

20%

<35

2.7

9.7

4

Malaysia

28 401

20

584

8 083

3

100%

<79

9.4

27.3

4.4

Myanmar

47 963

17

815

876

32

37%

43

4.6

8

1.9

Philippines

93 261

25

2 385

2 851

14

62%

78

11.5

60

3.9

Singapore

5 086

10

50

42 165

1

100%

...

18.3

59

3.1

Thailand

69 122

11

802

4 414

8

99%

80

3

15.2

3.7

Viet Nam

87 848

16

1 434

1 041

12

88%

29

12.2

10.1

7.1

1 124

38

46

2 405

24

30%

55

1

21.9

13.6

Timor-Leste

Sources: World Health Organization, United Nations1,42-44
NMR: neonatal mortality rate, GDP: gross domestic product
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“Myanmar”, “Philippines”, “Singapore”,
“Thailand”, “Vietnam”, “Timor”, “Borneo ”,
“Mekong”, “morbidity”, “mortality”, “risk
factors”, “cause of death”, “survival analysis”,
“infant mortality”, “perinatal mortality”,
“neonat* or neonatal”, “neonatal intensive
care”, “newborn infant”, “infant newborn
diseases”, “infant premature diseases”,
“premature birth”, “preterm or pre-term or
prematur*”, “infection”, “sepsis”, “asphyxia”,
“inborn genetic diseases”, “congenital
abnormalities”. Studies that reported morbidity
or mortality prevalence or incidence among a
defined population were included. Case series
and case reports were not included. Both
retrospective and prospective studies were
included. Unpublished data were not available
and therefore not included.

Results
The search identified 674 publications, and of
these only 19 publications fitted the selection
criteria (Figure 1). Information on the location
and timing of the included studies along with
main study findings are listed in Table 2.

Five studies reported the incidence of
neonatal mortality with a known population
denominator, only one of which collected data
prospectively.7 Of these five, three studies
were from Viet Nam, one from Indonesia and
one from Thailand. The neonatal mortality
varied across studies; the Thai study reported
a neonatal mortality rate of 3.97 per 1000
live-births for early neonatal mortality (deaths
within the first week of life) while the neonatal
mortality rate in the Indonesian study was
19.2 per 1000 live-births with 75.6% having
occurred in the first week of life. Two of the
studies reporting neonatal mortality rate were
from the same province in Northern Viet Nam
at different time-points and demonstrated the
improving neonatal mortality rate in eight
rural districts from 24/1000 live-births in
2005 to 16/1000 live-births in 2010.8,9 Four
of these five studies also reported risk factors
for poorer perinatal outcomes.7,9–11 Common
causes of neonatal deaths in these five studies
included prematurity, growth restriction,
birth asphyxia, infections and congenital
anomalies.

Figure 1: Flow of study selection
Identified from the search after
elimination of duplicates (n=674)
Excluded on title (n=631)
Abstract reviewed (n=43)
Excluded on abstract (n=16)
Full text articles reviewed (n=27)
Articles excluded (n=8)
Articles included for analysis
(n=19)
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The remaining 14 publications represented
the findings of 13 studies (two papers
represented the same study12,13) that reported
mortality rates or morbidity data from specific
sub-populations of newborns. The major and
varied findings from each study are shown in
Table 2. There was marked heterogeneity in
the focus of the studies as regards conditions
and settings, and only four were prospective
studies. Ten of the studies were undertaken
in large urban-based hospitals. Three studies
reported the incidence of birth defects,14-16
one study investigated risk factors associated
with birth defects,17 three studies focussed on
bacterial sepsis in hospitalized newborns,18-20
one study reported the incidence of perinatal
asphyxia21 and one study described outcomes
of normal birth weight infants in a Singapore
neonatal intensive care unit.22 The remaining
four studies were reports from hospital-based
neonatal care settings, mainly of VLBW
newborns.12,13,23-25

using interviews of households, women or
healthcare workers to identify the causes of
deaths. Two studies in Viet Nam8,10 conducted
the interviews within 2-3 months after the
neonatal deaths while another study in Viet
Nam conducted the interviews within one
year after the neonatal deaths occurred.9 The
Indonesian study used information from the
previous five years.11 It is clear that recall
bias could not be avoided in these studies.
Furthermore, among four studies concerning
birth defects, only one was prospective and
this was also population-based,16 one was
from a Malaysian hospital14 and two were
from national data in Singapore15,17. Among
the other hospital-based studies, only three
prospective studies had a sample size of more
than 400 neonates describing LBW infants in
Malaysia and sepsis in Philippines12,13,18,24 while
five retrospective studies describing common
problems in the neonatal intensive care units
reported fewer than 200 cases.

There was also marked variation in sample
across the studies, ranging from 154 neonatal
admissions to a neonatal intensive care unit22
to 17 519 live-births in a community in Viet
Nam9 to 320 093 in a national database in
Singapore15. Four studies7-10 were conducted
in rural areas and one in both rural and urban
areas11, the remaining studies were from
urban settings or from national databases.
Study designs also varied from review of
medical records in health facilities to interview
of related participants in community.

An important finding is that, 13 of the
19 publications identified in this review were
from three of the better-resourced countries
in the region — Thailand, Singapore and
Malaysia. More data are clearly needed from
the more resource-limited, higher mortality
settings within this region because neonatal
mortality is such an important contributor to
child mortality, and because data are needed
to inform possible interventions to improve
outcomes for newborns in the region. Of note,
there is marked variation in the available data
on morbidity in terms of focus, and so it is
difficult to have a clear picture of the relative
contributions of the likely main causes.

Discussion
This systematic review has found that there
are few published data of neonatal mortality
and morbidity in the ASEAN region. Further,
it is not possible to combine data from these
studies for a meta analysis because of marked
heterogeneity in study sites, the scope of data
collected and populations studied. Among
the population-based studies of overall
mortality, four of five were retrospective,
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Common causes of neonatal deaths in
resource-limited settings include sepsis,
prematurity/LBW (especially VLBW preterm
babies), birth asphyxia and congenital
anomalies. The incidence of some of these
morbidities such as sepsis, asphyxia and
low birth weight due to intrauterine growth
restriction, as well as mortality among all
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Overall
mortality

Birth
defects

NICU
admissions

Community,
Quang Ninh,
Viet Nam

Hospital Kuala
Lumpur, Malaysia

Kinta district,
Perak, Malaysia

National dataSingapore

National dataSingapore

Level III NICU
Singapore
General Hospital

2008-2010

1/19996/2000

2/20034/2004

1/1/199431/12/2000

1/199431/1998

1/199112/1992

(8)

(14)

(16)

(15)

(17)

(22)

Birth
defects

Birth
defects

Birth
defects

Overall
mortality

1-12/2005

Community,
Quang Ninh,
Viet Nam

(9)

Overall
mortality

Community,
Thailand

2000-2002

(7)

Overall
mortality

(11)

26 provinces,
Indonesia

1997-2002

(10)

Focus

Overall
mortality

1/1/199931/12/2005

Setting

CommunityBavi, Viet Nam

Study
year(s)

Ref

Early neonatal mortality rate 3.97/1000 live-births. Common causes
of deaths were malformations, asphyxia, meconium aspiration and
sepsis. 35.7% of early neonatal deaths could have been prevented by
appropriate antenatal or intrapartum care.
92% were delivered at health facilities. 76% of pregnant women had at
least three antenatal visits. NMR 16/1000 live-births (ranging from 10
to 44/1000 among 14 districts). Strong relationship between neonatal
deaths and home deliveries. 46% of deaths occurred during the first 24
hours after birth.
238 neonatal deaths: NMR 16/1000 live-births. Of deaths, 95% were
singletons and 58.6% died within 24 hours of delivery – 80.6% within
the first week of life. 31% born at home. Leading causes of deaths:
prematurity/LBW 37.8%, intrapartum-related 33.2%, infections 13%
and congenital malformation 6.7%.

1506 (31/1000) births with defects.

Prospective,
semi-structured
verbal autopsy
questionnaire and
medical records
Retrospective,
data from health
facilities and
interview of health
workers

Retrospective
Verbal autopsy

Retrospective,
cross-sectional
study. Data from
medical records

15 952 singleton
liveborn infants

3522 births from
3494 women
from 28 to 38
weeks gestation
17 519 livebirths in Quang
Ninh province
(14 districts)
14 453 livebirths in 8
districts in
Quang Ninh
province

Retrospective

Retrospective
review from
medical records

154 normal birth
weight babies
admitted to the
NICU

Retrospective,
data from multiple
medical centres

320 093 livebirths and
stillbirths

237 755 livebirths

Prospective, casecontrolled study

17 720 births

34 109 births

Complete data for 137 babies. MBW 3243 g, GA 39 weeks. 81.8%
required respiratory support. Mortality rate 11.7%. Causes of death:
congenital malformation, asphyxia, and meconium aspiration syndrome.

3276 birth defect cases. Maternal age ≥40 was a risk factor for all types
of birth defects. Parents worked as “cleaners, labourers, and
related workers” were likely to have an increased risk of having
children with chromosomal single defects (CSDs), non-CSDs and
multiple defects.

7870 cases (6278 births and 1592 abortuses). 23.99/1000 live-births
had defects.

253 (14.3/1000) births with major birth defects. Mortality rate 25.2%,
multiple birth defects 32.5%, isolated birth defects 67.5%.

307 neonatal deaths (19.2 /1000 live-births). NMR among newborns
from 2.5 to 3.5kg birth weight was 8.4/1000 live-births, and 72.4/1000
live-births among newborns <2.5kg birth weight. Risk factors for deaths
were higher in infants born to employed parents or unemployed father,
mothers with history of delivery complications; short birth interval, male
infants, small for gestational age (SGA)

5521 reported
births

Retrospective,
interviewed
households and
eligible women

Main findings
Neonatal mortality 11.6/1000 live-births; early neonatal death (within
the first week of life) accounted for 80%; prevalence of preterm births
15.6%; small for gestational age 6.4%

Design
Retrospective,
interviewed heads
of households and
women

Pop size

Table 2: Summary of major findings for 18 studies (19 publications)

Hoang T Tran et al.
A systematic review of the burden of neonatal
mortality and morbidity in the ASEAN Region

243

12-Dec-2012 9:02:21 AM

244

Book 1.indb 244

(20)

Low birth weight: birth weight lower than 2500 g.
Very low birth weight: birth weight lower than 1500 g.
Extremely low birth weight: birth weight lower than 1000 g.45

NMR: Neonatal mortality rate
AGA: appropriate for gestational age
ELBW: Extremely low birth weight NBW: Normal birth weight
ventilation
EOS: Early onset sepsis

LBW: Low birth weight
VLBW: Very low birth weight
HIE: Hypoxic-ischaemic encephalopathy
PPV: Positive pressure
PIH: pregnancy-induced hypertension

6.7% had proven EOS, 63/133 (47.4%) had proven LOS. Common
EOS bacteria: Serratia sp., staph aureus. Common LOS bacteria were
Klebsiella sp., Enterobacter sp. There was a high incidence of bacteria
resistant to ampicilin-sulbactam.

19.6% had bacteremia drug-resistant gram negative rods; Klebsiella
species, Enterobacter species, Acinetobacter species, Pseudomonas
aeruginosa were the most common bacteria. Of these, 20% resistant to
imipenem, 52% to amikacin, 67% to ceftazidim, 80% to tobramycin.

There were 19 cases (0.32 cases/1000 live-births in 1996 to 0.1/1000
live-births in 2001). 47% were premature, 53% had LBW, 79% had
early onset, 10.5% late onset. 68% survived. All deaths were early
onset cases.

The incidence of perinatal asphyxia was 6.3/1000 live-births, 84 babies
were eligible, 22/84 perinatal asphyxia babies had HIE (1.2/1000 livebirths). A 5-minute Apgar score was associated with HIE.

SGA: small for gestational age
MBW: Mean birth weight
LOS: Late onset sepsis

Retrospective,
review of medical
records

Neonatal
sepsis

Women’s and
Children’s
Harapan Kita
Hospital, JakartaIndonesia

5/20036/2005

216 NICU
babies, including
133 newborns
with symptoms
of infections

Prospective,
pre- and postintervention study

1831 neonates
hospitalized
during the study
period

Newborn
infections

Two largest
NICUs in Manilla,
Philippines

5/20037/2004

(18)

Retrospective,
review of medical
records

1/199612/2001

(19)

Retrospective,
review of medical
records

Total live-births
during six-year
period

7/199912/2000

(21)

The incidence of VLBW was 4.9/1000, 27% ELBW. Median birth weight
1200 g, GA 30w, 15% had no antenatal care, 18% had severe preeclampsia. Survival rate was 81%, survivals with morbidity was 35%.

Retrospective,
review of medical
records

16 114 inborn
live-births,
including 78
VLBW

Group
B strep
bacteremia

King
Chulalongkorn
Memorial
Hospital,
Thailand

(25)

350 LBW babies were recruited and 350 controls. Risk factors for LBW
were low GA, maternal pre-pregnancy weight, nulliparity, previous LBW,
and PIH.

Siriraj hospital,
Thailand

Very low
birth weight
babies

Thammasat
University
Hospital,
Thailand

1/7/200330/6-2006

(24)

Prospective,
data from health
records and
interview of
mothers

3341 inborn
live-births,
including 422
LBW infants

178 VLBW
infants

Perinatal
asphyxia

Low birth
weight
babies

Hospital Tuanku
Jaafar, Malaysia

15/314/8/2006

69% survived to discharge. 52.3% required PPV; 5.5% received
surfactant; 19.3% (out of 822 cases) had late onset infections (LOS).
30.8% died among the LOS group, higher than the non-infection group.
The most common bacteria: K. pneumoniae (38.3%), coagulasenegative staphylococci (17.6%), Staphylococcus aureus.
116 SGA VLBW and 116 AGA controls. There was higher proportion of
SGA compared with AGA infants with an Apgar score at one minute of
three or less. SGA group had higher mortality rate (52.6% vs 28.4%)
and longer mean duration of stay.

Main findings

MBW was 1123 g and 29 weeks. Antenatal corticosteroid 48.9%,
required PPV at birth 58.4%. 55.6% had clinical sepsis, 16.3% had
blood-culture proven infections. 73% survived until discharge. 29.2%
had major morbidities.

Prospective,
Inpatient data

Design

Retrospective,
medical records

962 VLBW
babies

Pop size

17 706
deliveries,
including
111 perinatal
asphyxia babies,
(Apgar<6)

Very low
birth weight
babies

Songklanagarind
HospitalThailand

1/1/200331/12/2006

(12, 13)

(23)

Focus

Very low
birth weight
babies

Setting

20 hospitals in
Malaysia

Study
year(s)

1996

Ref
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of these groups are generally higher in the
resource-limited compared with the resourcerich settings. In the ASEAN region, it is
estimated that birth asphyxia makes up 25%
of neonatal deaths, and that 45% of neonatal
deaths are due to preterm birth complications,
while congenital anomalies and neonatal
sepsis account for 16% and 14% of neonatal
deaths, respectively.3
Neonatal sepsis is an important cause
of neonatal mortality globally that is
treatable and potentially preventable but the
studies reviewed do not provide adequate
information of its actual incidence and of
the common causative pathogens. Risk
factors for sepsis have been reported to
be mechanical ventilation, prematurity and
positive colonization.18 A high prevalence of
bacteria resistant to multiple antibiotics was
reported with up to 20% of gram-negative
rods resistant to the broad spectrum antibiotic,
Imipenem.18,20 However, both of these studies
were carried out in neonatal intensive care
units in large urban hospitals and it is not clear
what the indications for sampling for culture
were or the timing of the sampling in relation
to admission to the neonatal intensive care
unit. Nosocomial infections are likely to be
common in these settings and are more likely
to be caused by antibiotic-resistant pathogens
than perinatally acquired sepsis. Blood
culture studies also have inherent limitations
in comparing the prevalence of different
pathogens as there may be a bias to more
robust, antibiotic-resistant Gram negatives
while more fastidious organisms such as
Group B streptococci are underrepresented.
Importantly, there appear to be no published
studies reporting perinatally acquired neonatal
sepsis, which would be more informative for
determining first-line empirical treatment.
Studies of neonatal sepsis from different
regions of the globe have been reviewed
recently. There appear to be differences in the
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pattern between regions, particularly of the
relative importance of Group B streptococcus
and staphylococci.26–28 The study from urban
Thailand19 reported an incidence of Group B
streptococcus which was much lower than
has been reported from other regions of the
world.29–31 It is difficult to know whether this
may be an underestimate or not.
There are currently limited published data
of the causes of neonatal sepsis in the ASEAN
region that could inform empirical therapy for
neonatal sepsis,28 and yet it is very likely that
the inappropriate use and choice of antibiotics
is leading to multidrug resistance among
bacterial pathogens that commonly cause
neonatal sepsis.
Preterm birth complications are directly
responsible for approximately one million
neonatal deaths globally each year. From the
limited studies published in Thailand, Malaysia
and Viet Nam, high mortality and major
morbidities were seen among babies that
were preterm or LBW, or both. The mortality
among VLBW infants varied with places and
time; from 19% to 27% in Thailand in 200623,25
to 31% in Malaysia in 1996.13 LBW and/or
prematurity was reported to be associated
with 37.8% of neonatal deaths in Quang
Ninh province in Viet Nam.8 Deaths from
prematurity and/or LBW in other countries
such as PDR Lao, Cambodia or Myanmar are
likely to be even higher because healthcare
is of a lower quality. Risk factors for mortality
in LBW infants included low rates of antenatal
corticosteroid use, high rates of hypothermia,
and low Apgar score at five minutes of less
than 5.25 Risk factors for LBW or preterm births
from these studies were farming women, low
pre-pregnancy weight, pregnancy-induced
hypertension and low gestational age.10,24
Globally, it has been reported that preterm
newborns have a 13 times greater risk of
death than full-term newborns,7,32 with babies

245

12-Dec-2012 9:02:21 AM

A systematic review of the burden of neonatal
mortality and morbidity in the ASEAN Region

born prematurely and small for gestational age
at even higher risk of death.13 In low-resource
ASEAN countries where high-technology
equipment is not widely available in neonatal
care, and thus it is important that prevention
of preterm births/LBW and application of
effective interventions is increased. Most
preterm deliveries occur between 33 to 37
weeks,33 and these newborns have a good
survival rate if they receive appropriate
care for hypothermia, feeding, respiratory
problems, jaundice and infections. These
problems may not require the same level of
intensive care technology as seen in developed
countries for VLBW babies. Therefore in
addition to good coverage of antenatal care,
low cost interventions such as antenatal
corticosteroids, breastfeeding and kangaroo
mother care34-37 should be prioritized in the
ASEAN region.
Birth asphyxia has been identified as
another leading cause of neonatal deaths,
causing more than 700 000 neonatal deaths
per year worldwide. Limited data in the ASEAN
region did not reveal the real burden of birth
asphyxia in this region but these studies did
report some data; the incidence was 6.3 per
1000 live-births and a low Apgar score at five
minutes was associated with hypoxic-ischemic
encephalopathy in a Thai study.21 Asphyxia
was reported to cause between 14.3% of the
early neonatal deaths in Thailand7 to as much
as 33.2% of deaths in Quang Ninh, Viet Nam.8
While an Indonesian study showed that the
mortality rate was reduced significantly when
a high percentage of births had attendants
present,11 the Quang Ninh study reported
high intrapartum-related deaths regardless
of whether delivery was in a healthcare
facility or not, especially at the district levels.
Furthermore, one Thai study stated that 37%
of early neonatal deaths could be prevented
with good antenatal care and appropriate
mode of delivery.7 These studies emphasized
that health facilities do not always have staff
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with sufficient skills for obstetric emergency
care, neonatal resuscitation and appropriate
basic equipment for care.8,38
Effective interventions for birth asphyxia
include improving quality and coverage of
intrapartum care, or increasing the coverage of
emergency care for mothers and resuscitation
for newborns.39,40 Research to reduce mortality
related to birth asphyxia in the ASEAN region
should therefore prioritize improving the
coverage of available healthcare, and delivering
effective interventions to improve infant
outcomes in the targeted population.41

Conclusions
This systematic review has demonstrated that
there are limited published contemporary data
regarding neonatal mortality and morbidity
in the ASEAN region. The data that are
available are from just a few countries with
an underrepresentation of the most resourcelimited settings. The majority of the studies
describing mortality and morbidity in the
ASEAN region were retrospective surveys, with
widely variable denominators and outcomes
of interest. Additional and contemporary
data are needed to inform priorities and
potential interventions to improve perinatal
and neonatal care targeted to reduce neonatal
mortality and morbidity in the region.
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Factors associated with knowledge about breastfeeding
among female garment workers in Dhaka city
Lucen Afrosea, Bilkis Banua, Kazi R Ahmeda, Khurshida Khanoma

Background: Knowledge about breastfeeding among women is very important for healthy children.
The present study aims to determine the level of knowledge and factors associated with knowledge
on breastfeeding among female garment workers in a selected garment factory in Dhaka city.
Methods: A cross-sectional study was conducted among 200 female garment workers in the
reproductive age group (15–49 years). Data were collected through a pre-tested questionnaire
using the face-to-face interview method. Bivariate and multivariate analysis was done to determine
the association between sociodemographic variables and knowledge on breastfeeding.
Results: The study showed that, overall the level of knowledge regarding breastfeeding is very poor
(88%) among the study subjects. Most of the respondents have very poor knowledge regarding
advantages of exclusive breastfeeding (89%) and breastfeeding (100%). In contrast, a majority
have good knowledge on duration of exclusive breastfeeding (74%) and breastfeeding (66%). No
significant association was found between the knowledge score of breastfeeding with remaining
socio-demographic variables like age, marital status, family income and expenditure. Education is
significantly (p<0.001) associated with a higher total knowledge score of breastfeeding. Women
with secondary level of education had a significantly higher (p<0.001) level of total knowledge
score than other categories (illiterate, primary and higher secondary) of education.
Conclusion: A large proportion of female garment workers had inadequate knowledge regarding
breastfeeding. It is also important that health education on breastfeeding is urgently provided to
the female garments workers of Bangladesh.
Key words: Knowledge, breastfeeding, female garment workers, sociodemographic factors.

Introduction
Breastfeeding is the fundamental component
of the child-survival strategy. Breast milk is the
natural first food for babies. It provides all the
energy and nutrients that the infant needs for
the first months of life. It continues to provide
up to half or more of a child’s nutritional needs
during the second half of the first year, and up
to one third during the second year of life.1

It has been estimated that 1.3 million
deaths could be prevented each year if
babies were exclusively breastfed from birth
for six months.2 The benefits of exclusive
breastfeeding on child survival, growth, and
development are well documented. Exclusive
breastfeeding also provides health benefits
for mothers.3 The colostrum is of particular
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nutritional and health value to the infants
and it is the infants’ first immunization. 4
Colostrum also contains numerous nutrients
such as protein, fat, carbohydrates, vitamins
and minerals.5
The following are exclusive breastfeeding
rates in: Benin 44%, Uzbekistan 26%, and
Philippines 34%. Both Bangladesh and Uganda’s
exclusive breastfeeding rates remained flat at
around 45% and 57%, respectively.6 National
demographic and health surveys provide
trend data for Infant and Young Child Feeding
(IYCF) practices in Bangladesh between 1994
and 2007. The exclusive breastfeeding rate
showed little change over the past 15 years,
ranging between 42% and 46%, colostrum
feeding 87% and continuation of breastfeeding
for 20–23 months 91%.7
Improper knowledge is a major cause of
the onset of malnutrition in young children8.
Children who are not breastfed appropriately
have repeated infections, grow slowly, and
are almost six times more likely to die by the
age of one month compared to children who
receive at least some breast milk.8
In Bangladesh the biggest gaps were found
in putting the baby to the breast within the first
hour of birth (76% gap),feeding colostrum and
not giving other fluids, foods or substances
within the first three days (54% gap), and
exclusive breastfeeding from birth through
180 days (90% gap).9 Exclusive breastfeeding
reduces mortality and morbidity. Exclusive
breastfeeding helps to quick recovery from
common childhood illness such as diarrhea,
pneumonia.
But improper practices such as introduction
of pre-lacteal foods, rejection of colostrum,
delayed initiation of breastfeeding, water
intake during early months (within 5 months),
and complementary feeding (within 5 months),
might often significantly increase the risk of
morbidity and mortality, decrease milk intake
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and premature termination of breastfeeding10–
. Several studies have been carried out on
breastfeeding in Bangladesh and there have
been some important factors influencing
breastfeeding practice to reach satisfactory
levels. Education of the mother is one of the
most important determinants for increasing
breastfeeding practice.

12

Dhaka is a rapidly growing mega-city.
The country’s recent and sustained surge
in economic growth has been driven by an
increase in entrepreneurship, in large part due
to the growth of the ready-made garments
industry which is the leading sector in terms
of employment. Women represent 85% of the
total 2.4 million employees in this sector.13
Female workers in Bangladesh tend to
have very little education as they drop out
of school early to help support their families,
and some are illiterate. Children are the
future leaders of a nation. If children are well
nourished, they will make a healthy nation.
An educated mother can help make a healthy
nation. A nourished nation can enrich its
human resources and thus proper knowledge
on breastfeeding among female workers
is very important. The present study aims
to investigate the existing knowledge and
associated factors influencing breastfeeding
among female garment workers in Dhaka
city.

Materials and methods
This was a cross-sectional analytical study
conducted during a six-monthly period in the
selected garment factory, Mond Apparel Ltd.,
Kollanpur, Dhaka city. The study covered 600
female garment workers in the reproductive
age group of (15–49 years) in the factory.
Purposive sampling technique was applied
and 200 respondents were selected who
agreed to participate in the study. A structured
questionnaire (schedule) was pretested

WHO South-East Asia Journal of Public Health 2012;1(3):249-255

12-Dec-2012 9:02:22 AM

Lucen Afrose et al.

Factors associated with knowledge on breastfeeding among
female garment workers in Dhaka city

among 5% of the total sample to prepare the
information sheet more precisely. Data were
collected on sociodemographic information.
Age, occupation, education, marital status,
number of children, income and expenditure
were considered as independent variables and
knowledge about breastfeeding, knowledge
about exclusive breastfeeding, knowledge
about colostrum feeding, knowledge about
advantages of breastfeeding, initiation of
breastfeeding and duration of breastfeeding
were considered as dependent variables by
face-to-face interview method. After the
interview, a scoring system was developed
for each component: each correct answer was
given a score of 1, and for multiple answers
a score of 1 was divided by the total number
of answers. Two categories were defined
on the basis of the score obtained by each
participant: poor (<60% of the total score);
and good (>60% of the total score). Data were
analysed by appropriate univariate as well as
multivariate analysis. p<0.05 was taken as
95% of significance level.

In contrast, a majority of the respondents
have very poor knowledge on most crucial
components of breastfeeding such as frequency
of breastfeeding (95%); positioning (97%);
and storage of breast milk (85%). Among the
study subjects 62% have good knowledge on
breastfeeding during child’s sickness but only
38% have good knowledge on breastfeeding
during mother’s sickness (Table 2).

Results

Discussion

The mean ± SD of age of the respondents was
22 ± 4.6 and a majority of them were married
(63%). Most of the respondents (46%) had
completed at least primary level of education,
(Table 1).

Colostrum feeding has reached 92% according
to Bangladesh Demographic and Health
Survey (BDHS) report 2007.19 In spite of this
success, exclusive breastfeeding could not
reach a satisfactory level.

From this study it was found that the overall
level of knowledge regarding breastfeeding
among female garment workers is poor (88%).
Among them, a majority of the respondents
have good knowledge regarding initial feeding
(89%) and colostrum feeding (77%). But,
most of the respondents have very poor
knowledge regarding advantages of colostrum
feeding (87%), exclusive breastfeeding (89%)
and breastfeeding (100%). A majority of the
respondents have good knowledge regarding
duration of exclusive breastfeeding (74%) and
breastfeeding (66%).

In this study, 88% female garment
workers have very poor knowledge on proper
breastfeeding. But in another study conducted
among women attending a hospital, the mean
knowledge score obtained by the mothers was
58.9%4, which was also poor like our study.
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A majority (44.5%) of the respondents
who have poor knowledge have attained
only a primary level of education (Table 3).
Education is significantly (p<0.001) associated
not only with total knowledge score (Table 4)
but also some of the important components
of breastfeeding such as duration and
advantages of exclusive breastfeeding and
duration of breastfeeding.
Among the educational categories, a
secondary level of education is significantly
associated (p<0.001) with total knowledge
score compared with other categories (illiterate,
primary, higher secondary) education.

Our study reveals that knowledge on
initial and colostrum feeding (89% and 77%
respectively) is very high. A similar finding
was supported by another study depicting
that 75.8% had the knowledge on initiation of
breastfeeding.4 In other study, early initiation
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Table 1: Sociodemographic characteristics of the study subjects (n=200)
Variables

Category

No (%)

Age (yrs)

<25

157 (78.5)

25–35

40 (20.0)

>35

3 (1.5)

Rent

190 (95.0)

Own

10 (5.0)

Type of family

Nuclear

193 (96.5)

Joint/combined

7 (3.5)

Type of house construction

Cement

75 (37.5)

Tin

123 (61.5)

Mud

2 (1.0)

Illiterate

14 (7.0)

Primary

92 (46.0)

Secondary

83 (41.5)

Higher secondary

11 (5.5)

Unmarried

74 (37.0)

Married

126 (63.0)

< 5000

28 (14.0)

5000–10000

64 (32.0)

House of the respondent

Education

Marital status
Family income (BDT)

Family expenditure (BDT)

No. of children

>10000

108 (54.0)

< 5000

41 (20.5)

5000–10000

152 (76.0)

>10000

7 (3.5)

No. children

107 (53.5)

<2

80 (40)

>2

13 (11)

n= Number of subjects

of breastfeeding was found to be low (43%).15
This may be due mainly to the existing
traditional beliefs and practices in the rural
community. It appears that the belief that
breast milk “does not come down” before the
third day16 is still prevalent.
In this study, a large proportion of the
respondents (87%) have poor knowledge
on the advantages of colostrum feeding. A
similar study showed that only (10%) of the
newborns received colostrum as the first
food.16 The present study has also shown
that almost all (100%) of the respondents
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have poor knowledge on advantages of
breastfeeding. In contrast, another study
done among Indian mothers showed average
knowledge (53.3%) about advantages of
breastfeeding. 4 Knowledge of advantages
of exclusive breastfeeding is also very poor
(89.5%) in our study. Beside these, another
two major components such as knowledge
about breastfeeding during mother’s sickness
and breastfeeding during child’s sickness found
contradictory results. Whereas knowing the
advantages of breastfeeding is the first step
which may stimulate breastfeeding practice.
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This study has revealed that most of the
respondents have good knowledge regarding
duration of exclusive breastfeeding and
breastfeeding. Similar findings were supported
by the result of the study showing that
(73.3%) of respondents knew about duration
of exclusive breastfeeding.17 In another study
done in India, mothers had good knowledge
(63.3%) on duration of breastfeeding. 4
Duration of breastfeeding is a good indicator
to achieve breastfeeding practice. But women
breastfeed their children without knowing
advantages of breastfeeding, which is poor
indicator of knowledge.

A significant association was found
between education with total knowledge
score of breastfeeding and no significant
association was found between total knowledge
score of breastfeeding with remaining
sociodemographic variables like age, marital
status, family income and expenditure.
A minimum level (secondary) of education of
mothers seems to be directly related to good
knowledge about breastfeeding. A similar
study showed that knowledge regarding
breast milk is highly associated with mothers’
education.14 The results show that maternal
education has a very significant impact on
overall knowledge about breast milk. Mothers
with higher education were found to have

Table 2: Knowledge regarding various components of breastfeeding among study
subjects (n=200)
Variables regarding knowledge on breastfeeding

a) Colostrum

Level of knowledge, n (%)
Poor

Good

i) Initial feeding (colostrum, water/honey)

22 (11)

178 (89)

ii) 1st yellow breast milk (colostrum)

45 (22.5)

155 (77.5)

iii) Advantages

174 (87)

26 (13)

i) Duration

51 (25.5)

149 (74.5)

ii) Advantages

179 (89.5)

21 (10.5)

i) Duration

68 (34)

132 (66)

ii) Advantages

200 (100)

0 (0)

iii) Frequency

191 (95.5)

9 (4.5)

iv) Positioning

194 (97)

3 (3)

v) Breastfeeding during mother’s sickness

124 (62)

76 (38)

vi) Breastfeeding during child’s sickness

75 (37.5)

125 (62.5)

vii) Storage of breast milk

171 (85.5)

29 (14.5)

feeding

b) Exclusive
breastfeeding

c) Breastfeeding

n= Number of subjects
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Table 3: Frequency distribution of sociodemographic variables and knowledge on
breastfeeding (n=200)
Level of knowledge, n(%)
Variables

Age (yrs)

Education

Marital
status

Family
income

Category
Poor

Good

<25

140 (70.0)

17 (8.5)

25–35

36 (18.0)

7 (3.5)

Total

176 (88.0)

24 (12.0)

Illiterate

11 (5.5)

3 (1.5)

Primary

89 (44.5)

3 (1.5)

Secondary

68 (34.0)

15 (7.5)

Higher secondary

8 (4.0)

3 (1.5)

Total

176 (88.0)

24 (12.0)

Unmarried

66 (33.0)

8 (4.0)

Married

110 (55.0)

16 (8.0)

Total

176 (88.0)

24 (12.0)

<BDT 10000

84 (42.0)

8 (4.0)

>BDT 10000

92 (46.0)

16 (8.0)

Total

176(88.0)

24(12.0)

c2 Value

p Value

0.950

0.330

13.16

0.004*

0.157

0.692

1.762

0.184

n= Number of subjects; *= Significant

more knowledge regarding breast milk, as
compared to mothers with lower education
and illiterate ones.14 A mother’s education
seemed to be directly related to the life of a
child.18 More educated mothers make better
use of life, health services, provide better child
care, and have knowledge about appropriate
feeding of their child.

Conclusions
Breastfeeding is a unique source of nutrition
that plays an important role in the growth,
development and survival of infants. The
benefits of breathfeeding are well established.
The results from this study indicate that the
level of total knowledge score regarding
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breastfeeding is poor among female garment
workers. Major concerns were inadequate
knowledge on advantages of breastfeeding,
frequency of breastfeeding, and storage of
breast milk. The findings showed that limited
education was a major factor for lack of
knowledge about breastfeeding compared with
other factors such as marital status, family
income, and age.
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Table 4: Binary logistic regression analysis of percentage of total knowledge score
with different sociodemographic variables of the study subjects
Variables (n=200)

β

p value

Confidence interval
Lower bound

Upper bound

Age (yrs)

1.332

0.559

0.509

3.483

Education

2.268

0.049

1.003

5.131

Marital status

1.240

0.680

0.446

3.443

Monthly family income

4.065

0.182

0.519

31.855

n= Number of subjects, β= Standardized regression coefficient, p=<0.05 was taken as level of significance.
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Challenges faced by visually disabled people in use
of medicines, self-adopted coping strategies and
medicine-related mishaps
Chamari L Weeraratnea, Sharmika T Opathaa, Chamith T Rosaa

Background: Difficulties faced by visually disabled people when using medicines, self-adopted coping
strategies, and medicine-related mishaps have been under-explored locally and internationally. The
objective of this study was to gain insight regarding this long-neglected issue.
Methods: A descriptive cross-sectional study, using an interviewer administered questionnaire on
63 visually disabled adults was carried out at a vocational training centre and a school for visually
disabled students in Sri Lanka.
Results: Among 63 participants, 71% wanted to be independent in medicine use and 79% in spite
of difficulties had self-administered medicines. They had difficulty in locating medicines (25.39%),
identifying medicines and medicine containers (17.46%), and administering liquid medications
(25.39%). These difficulties led to inaccurate dosing (14.28%), missed doses (39.68%), and
discontinuation of treatment prematurely (28.57%). Self-adopted coping strategies to overcome
these difficulties included using different sized and shaped containers, tying medicines to the
attire, and dipping their finger into a measuring cup while measuring liquid medicines. Mishaps
related to medicines such as taking vinegar instead of gripe mixture and, putting ear drops into
eyes were disclosed.
Conclusions: There were many challenges for visually disabled people in taking medicines and
some self-adopted coping strategies were inadequate to overcome these.
Key words: Medicine use, blind, visually handicapped, coping strategies, disability, differentlyabled, compliance, self-medication.

Introduction
Visually disabled and partially sighted people
need to use medicines like their sighted
counterparts for many diseases and health
conditions. Some are parents and need to give
medicines to their children. Those who live
separately without the assistance of sighted
relatives need to administer medicines by
themselves for these purposes.

Visual disability is a global issue. There
are 285 million people with visual impairment
worldwide. Of them 39 million are blind and
246 have low vision — 90% live in developing
countries.1 The difficulties faced by them in
using medicines, and how they dealt with
these are largely unknown and underexplored,
especially in the developing world even though
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it has been highlighted in an editorial of the
British Medical Journal as early as 1997.2
This limits the ability of health providers and
health policy makers to plan and provide
for medicine related needs of this special
group. This, in turn, leads to poor adherence
to therapy and lack of cost effectiveness in
medicine use3. Studies have shown that vision
is one of the factors affecting the ability to
handle medication and that people with visual
impairment are more likely to have difficulty
in managing medications when compared to
people with normal eye sight4,5.
Visually disabled or partially sighted people
are potentially more likely to have unsafe
practices related to medicine use. This has
been highlighted in the final report of the
Medicines Information Needs of Older People
with Sight Loss (MINOPS study)6.
The objectives of our study were to
identify the attitudes regarding independent
use of medicines, barriers and limitations to
medicine use, self-adopted coping strategies
and medicine-related mishaps among visually
disabled adults.
The results of the study are presented and
discussed to create awareness among health
care professionals regarding the nature and
extent of the problem.

Methods
This descriptive cross-sectional study was
carried out on 63 visually disabled persons
over the age of 18 years from October 2009
for a period of three months. The vocational
Training Centre, Seeduwa and the School
for the Visually Disabled, Rathmalana, were

selected as the study settings purposively as
they were the main institutions in Sri Lanka
catering for the academic and vocational
training needs of visually disabled people.
Ethics approval was obtained from the
Ethics Review Committee of the Faculty
of Medicine, University of Colombo. The
permission was obtained from the Ministry of
Social Services and the institutions where the
study was conducted.
Informed written consent was obtained
from the participants before the interview
was conducted. The information sheet was
explained to the participants and their queries
were clarified by the investigators.
The study population comprised visually
disabled persons 18 years and above. Since
this population is difficult to access and were
limited in numbers all consenting participants
at these two settings that fulfilled the inclusion
criteria were included in the study (Table 1).
An interviewer-administered questionnaire
developed and pretested by the investigators
was used. In addition to questions on sociodemographic characteristics it had open-and
close-ended questions to study their medicine
use-related attitudes, difficulties faced during
medicine use, methods they used to overcome
these difficulties, and medicine-related
mishaps.

Results
Sixty-three out of 65 participants who fulfilled
the inclusion criteria were included in the
study. Two did not give consent.

Table 1: Number of participants from each study setting
Vocational Training Centre

22

School for the blind

41

Total

63
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Out of 63 participants, 35% were partially
sighted and the rest were blind.
While 56% were blind from birth the rest
lost their sight later on.
The age of the participants ranged from
18 to 60 years with a mean age of 27.62
years—54% were males, 87% were Sinhalese,
while the rest were Tamils. Muslims and other
ethnicities were not present in the population
covered. The educational level of participants
is shown in Table 2.
Out of 63 participants, 68% were students
or vocational trainees. Of the remaining 32%,
seven were textile workers, 11 were teachers,
one was a machine operator, and one was
self-employed.
Forty-five of them had the attitude to
use medicines independently without any
assistance while 18 thought that they would
always have to depend on others for medicinerelated needs.
Of the 63 participants, 50 have selfadministering medication without help from
others, while the rest stated that they were
completely dependant on their caretakers or
other visually abled persons for administration
of drugs.
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Difficulties they had in drug
administration and their coping
strategies
Fifty participants who were self-administering
medicines faced difficulties in multiple aspects
related to drug administration (Table 3). Some
have devised their own strategies to cope with
these difficulties as described below.

Difficulty locating the drugs
One participant kept the medicine containers
near a radio for locating it with its sound.
Another participant who had to administer
eye drops kept the bottle in his pocket or tied
it to his attire (sarong) to enable easy access
to it.

Difficulty in differentiating
medicine containers
A participant who had to self-administer
his medicines when his mother was out for
work during the day used different sized and
shaped containers to enable identification. His
mother put all morning doses of medicines
into one container and noon doses into
another container of different size and shape.
But, on several occasions, he did not take
his medicines because he was not able to
remember which one was for the morning and
which one was for mid-day.

Table 2: Highest level of education achieved
Highest level of education achieved

Number

Percentage

No schooling

2

3.17

Grade 1 - 5

5

7.93

Grade 6 - 9

5

7.93

*

Up to GCE O/L

32

50.79

**

Up to GCE A/L

11

17.46

8

12.69

University education
Total

63

General Certificate of Education (GCE) Ordinary level (O/L)
General Certificate of Education (GCE) Advanced Level (A/L)

*

**
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Table 3: Barriers to effective medicine use
Barriers to effective drug administration
(n=63)

Number who faced
each barrier

%

Couldn’t locate the drugs

16

25.39%

Couldn’t identify separate drug containers

11

17.46%

4

6.34%

Couldn’t keep track of time to take medicines

13

20.63%

Had difficulties in using liquid medication

16

25.39%

Didn’t know the correct dose

Misidentifying drugs

Missing doses

A participant who had rheumatoid arthritis
was on similar-sized indomethacin and
omeprazole capsules. Having realized that
she had administered the drugs incorrectly
several times, she asked the pharmacist to
give omeprazole in the original packaging and
indomethacin without the original packaging in
a plastic container to help identification.

The most common reason was inability to
keep track of time for administering medicine.
Some participants forgot to administer the
drugs when their daily routine was interrupted.
Another reason for missing the drug dose
was the caretaker not being at home and not
keeping the drugs at a particular place or
container for the participant to take.

Another participant said that when her
caretakers purchased a drug for her of a
different brand, she struggled to identify the
drug as its shape and size was different from
the previous one. For instance she was familiar
with the size, shape and surface marking of
a particular brand of paracetamol. When she
received other brands of paracetamol, she
could not identify it.

A 50-year-old patient with rheumatoid
arthritis usually managed to take six medicines
on her own. She differentiated her drugs based
on the shapes and sizes of tablets and the
nature of the packaging. However, sometimes
she forgot the day of the week and had missed
taking methotrexate and folic acid prescribed
to be taken on particular days of the week.

Taking the incorrect dose
Taking half a tablet was a great challenge for
most of them. Those who were able to break
a tablet said that sometimes the two halves of
the tablet were not equal and it got crushed
or fell on the floor.

Difficulty in tracking
Those who were on long-term medication had
a routine associated with meals which they
had developed over time. A few participants
were using speaking watches. The others were
assisted and reminded by people with sight at
school, home or work place.
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Spilling and losing medicines
This was a usual problem for these people
especially when pouring liquid medicines and
taking out capsules and tablets from blister
packs.

Difficulty in taking the full course
of treatment
It was difficult for them to complete the full
course of treatment prescribed. The majority
stated that they stopped the medication as
soon as they felt better because they found it
difficult to self-administer medicines and did
not want to bother their relatives.
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Difficulty in taking liquid
medication
One participant said that she spilled the
medicine when she measured liquid medication
with a spoon. To prevent this she kept her
fingers around the edge of the spoon and
poured the syrup until her fingers felt the liquid
but took a lesser volume than prescribed.
Another participant said that her mother
taught her to measure syrup with a measuring
cup with her finger dipped inside to feel the
level of the liquid.

Difficulty in administering
medicines to children
A visually disabled couple said it was a great
challenge administering medicine to their
children especially when they were given liquid
medicines by the doctor. They attempted to
use a measuring cylinder with marks engraved
inside it corresponding to different volumes
and a dropper for this purpose.
Another participant said that she used a
cap of a bottle to measure liquid medicines
for her child. Initially her mother poured the
prescribed volume of syrup into the cap and
taught her to count the number of lines in the
cap above the liquid level.
One participant stated that the doctor once
prescribed a quarter of a tablet to be given at
a time. He found it very difficult to divide the
tablet properly. Furthermore, he had to crush
the tablet and dissolve it in water to give it to
the baby. He was not sure whether he gave
the prescribed dose or whether he lost part of
the dose in the process. He stated that doctors
need to be more considerate when prescribing
medicines to people with poor vision.
One participant said that when he went to
buy drugs for his three children, he told the
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pharmacist to give clear instructions and while
the instructions were given he made some
marks on the paper bag containing the drugs.
For instance, if the drug had to be taken three
times a day he tore the flap of the bag three
times. If only half a tablet needed to be taken
he folded the bag into two to made a crease
that he could feel. He put the drugs in three
separate pockets of his trouser to prevent
them getting mixed up.
Another problem faced by visually disabled
parents was that they were not able to make
out whether the child had swallowed the drug
or not. A father of three said that he once gave
a tablet to his daughter which she had thrown
on the floor while pretending to swallow it.
Later, his toddler son found it and attempted
to swallow it.

Difficulty in identifying errors
made by drug dispensers
A 31-year-old was given a bottle of ear drops
instead of eye drops by a drug dispenser.
He felt irritation in his eyes after using the
drops. He showed the bottle to his friend who
discovered that it was a bottle of ear drops.

Difficulty in remembering
instructions
Some participants initially asked someone to
read out the instructions in the prescription and
remembered them. Most of them administered
the drugs a few times under observation of a
caretaker before self-administering.

Non-availability of caretakers
Those who depended on a caretaker for drug
administration said they had missed their
doses of medicine when the caretaker was
not available.
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Table 4: Medicine-related mishaps
Medicine related mishaps
(n=63)

Number who had
each mishap

%

Have taken the wrong medicine

8

12.69%

Have taken the wrong dose

9

14.28%

Missed a dose/ doses

25

39.68%

Have spilled the medication

22

34.92%

Couldn’t complete the full course of treatment

18

28.57%

Medicine-related mishaps
A 19-year-old boy once accidentally took
vinegar instead of gripe mixture for a stomach
ache. His condition worsened after taking the
liquid (Table 4).
An 18-year-old epileptic had difficulty
when he was given a tablet for fever which was
similar in size and shape to his antiepileptic
drug. He had mistakenly taken the fever tablet
instead of his anti-epileptic drug for several
days.
A participant once mistakenly swallowed
several tablets of the same medicine from a
container assuming that they were his midday drug doses.
A 21-year-old boy said that he once took
three tablets at a time of a medicine when he
should have taken only one tablet at a time.
Another participant stated that to overcome
the difficulty of self-administering medicines
at different times she once swallowed all the
antibiotic capsules for cough in one go.
A participant with diabetes had a drug
overdose when a friend brought drugs for
him from the pharmacy and gave incorrect
instructions for using them.

Discussion
This study has brought to light a neglected and
underexplored public health issue relating to a
group of health consumers in our society.
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It is noteworthy that contrary to the
common belief that visually disabled persons
liked to depend on others for their day-to-day
needs, 71% of them wanted to be able to
use medicines independently. However, 21%
did not have the self-confidence to become
independent and were completely dependent
on others. According to a study in Thailand,
a similar percentage (17%) took assistance
from others for drug administration.7
Depending on others for their medicinerelated needs was associated with certain
problems like non-availability of caretakers at
times to assist them. It was also noted that
the instructions on using medicines given by
caretakers were sometimes incorrect.
The 79% who have self-administered
medicines have faced many difficulties. They
have adopted several coping strategies but
these were incomplete and did not address
most of their difficulties and needs. In the
Thailand study, a majority of the participants
tried to memorize drug information they
received and memorized the shapes and
sizes of the tablets and capsules they took.7
Challenges faced by persons who are blind or
have low vision in obtaining safe health care
and suggestions to overcome these have also
been reported from an American setting in
2004.8
The study participants had difficulties in
accurate and safe administration of medicines.
Some medicine-related mishaps were of a
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serious nature such as taking a corrosive liquid
instead of the medicine and administering ear
drops to the eyes by mistake. Medicine-related
mishaps of a serious nature have likewise been
reported in the MINOPS study where a visually
disabled diabetic was admitted to hospital with
hypoglycaemia as he had mistakenly taken his
fast-acting insulin instead of the slow-acting
one because both vials were similar in shape
and size.6 It has been mentioned in the same
study that patients who recognized their drugs
by their shape and size faced difficulties when
the shape and size of the tablets dispensed
to them had changed. This was highlighted
in our study as well. These difficulties and
possibilities for mishaps need to be noted and
strategies should be designed and developed
to overcome them.
Difficulties in administering medicines
have led to under-dosing, overdosing, missing
out of doses and not completing treatment
courses. This would adversely affect the
outcome of acute serious medical conditions
such as pneumonia and long-term health
issues such as diabetes, asthma, hypertension,
and epilepsy.
Many countries in the Asia Pacific region
including Sri Lanka have poor insight at
present even as to the existence of such
medicine-use-related issues among visually
disabled persons. Our health-care systems
have not identified or developed methods
to overcome them. The health professionals
are poorly trained and lack the necessary
awareness to handle the special requirements
of this group.

Limitations
This study included only two settings with a
limited number of participants. Even though
visually disabled persons from most parts of
the country attended these two institutions it
may not fully represent the visually disabled
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population of Sri Lanka. The study could have
been strengthened further by including a
control group of people with normal vision so
as to highlight the difficulties and challenges
specific to the visually disabled further.

Recommendations
(way forward)
We make the following recommendations
to help the visually disabled consumers
overcome challenges they face during use of
medicines. These would be elaborated under
the subcategories of:
1. Further studies
2. Pharmacy professional practice
3. Health service system
4. Educate and develop skills of visually
disabled persons and their caregivers.
Further studies
Further studies should be undertaken to
explore these issues in depth and to develop
and validate methods to overcome the
identified key difficulties in medicine use by
visually disabled consumers.
Pharmacy professional practice
At the practice level, knowledge, skills and
attitudes of health professionals such as
doctors, pharmacists and nurses should be
developed by scientific communication and
publication of relevant studies. They should
be specially trained on how to communicate
medicine-related information and instructions in
suitable ways to visually disabled patients.9
Strategies should be developed to overcome
difficulties faced during self-administration of
medicines. Special medicine containers that
provide instructions via tactile inputs, Braille
labelling of medicine containers, and colour
coding of medicines for partially sighted
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persons are some strategies that can be
developed.10
Commonly required medicine information
should be made available in Braille and audio
formats. General and specific information
and instructions regarding medicine use as
well as methods of overcoming challenges
to medicine use posed by visual disability
should be provided to the visually disabled
using these.
Health service system
At policy/governance level the policy makers
should be made aware of this relatively
undiscovered and neglected issue and
motivated to identify it as an area that
needs further exploration, policy planning,
and incorporation into strategic frameworks
for future activities. This would facilitate
governmental financing for relevant training
of health care professionals, purchasing
of necessary equipment, generation of
information in suitable ways (audio and Braille
media) and conducting studies to fill gaps and
voids in the necessary evidence base.

targeting the caregivers of visually disabled
consumers should be planned to educate
and create the necessary attitude in them to
empower and motivate their visually disabled
relatives to use medicine independently and
safely.
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Annexure 1

Questionnaire
1.

Following questions are about sociodemographic characteristics and
personal information
1.1

Age: …………………………………………………………………………………………………

1.2

Gender:

Male

Female

1.3

Ethnicity:

Sinhala

Tamil

Muslim

1.4

Religion:

Buddhism

Hindu

Islam

1.5

What is the highest level of education you have achieved?

No schooling

Grade 1- 5

Up to A/L

University Education

Grade 6 – 9

Catholic/ Christianity

Up to O/L

Other (specify): …………………………..

1.6

Occupation (if any): …………………………………………………………………………………

1.7

Occupation of caregiver/s: …………………………………………………………………………..

1.8

What is the extent of your visual impairment?

Some sight
1.9

No sight

When did you become visually impaired?

From birth
1.10

Later on

If later on, at what age? ………………………………….

Are your caregivers (e.g. – parents) visually impaired?

Yes
2.

Other: ……………….

No

If yes, who is affected? ………………………………………

The following questions will be regarding your attitudes regarding medicine
use
2.1

Please answer the following statements, according to the scale given below.

1.

Strongly agree

2.

Agree

3.

Somewhat agree

4.

Disagree

5.

Strongly disagree
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2.2

I like to gain knowledge regarding using medicines safely and effectively

1
2.3

2

2

4

5

3

4

5

I think that I will always need the help of others to administer drugs

1
3.

3

I want to develop/ improve on the skills of self-administering medicines

1
2.4

Chamari L Weeraratne et al.

2

3

4

5

The following questions are regarding your possible health problems and
medicine use
3.1

Have you had acute illnesses for which medicines were given?

Yes
No
If yes, please specify the illnesses you had: …………………………………………………………………
If yes, were you able to self-administer the medicine given?
3.2

Yes

No

Do you have any longstanding health problems (e.g. – asthma, DM,)?
Yes

No

If yes, please specify: …………………………………………………..
Yes
No
3.3
Are you on any long-term treatment?
If yes, do you know the names of the medicines and how to take them?
Yes
4.

If you are on any long-term treatment, can you self-administer the medicines
you take without any support from others?
Yes

5.
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No

No

If yes, have you ever faced the following difficulties during medicine use?
1.

I couldn’t locate where the drugs were kept

2.

I couldn’t identify the separate drug containers

3.

I have taken the wrong medicine

4.

I didn’t know the correct dose

5.

I had taken the wrong dose

6.

I couldn’t see the clock to decide on the time

7.

I missed a dose/doses

8.

I spilled my medicine
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I couldn’t complete the full course of treatment

10. I found it difficult to use liquid medicines
11. Any other difficulties: …………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
6.

Explain the difficulties you have faced in self-administration of medicines
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

7.

Explain any methods you use to overcome the difficulties you mentioned
above.
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

8.

Have you had any mishaps when using medicines on your own?
Yes
No
If yes, please explain.
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

9.

Do you obtain your caregivers’ support to administer medicines?
Yes
No
If yes, what are the difficulties you face during medicine administration by your
caretaker?
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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Knowledge of antiretrovirals in preventing parentto-child-transmission of HIV: a cross-sectional study
among women living with HIV in Tamil Nadu, India
Saumya Rastogia, Bimal Charlesb, Asirvatham E Samc

Background: India is amongst the top 10 countries in the world currently with the highest burden
of pregnant women living with HIV and nearly 80% of these women do not receive antiretroviral
(ARV) drugs to prevent parent-to-child transmission (PTCT) of HIV. The aim of this study was
to estimate HIV-infected women’s awareness on PTCT and knowledge of ARVs as a measure to
prevent PTCT.
Methods: This was a descriptive, cross-sectional study in which a total of 986 women with HIV
aged 18 years and above were interviewed in 13 high HIV prevalence districts of Tamil Nadu, South
India. Data were analysed using descriptive, bivariate and multivariate methods.
Results: Nearly one fifth (18.8%) of the women with HIV had not heard of PTCT and 40% did
not know that ARVs could prevent PTCT. In addition, 39.3% were not aware of the timing of PTCT;
50.4% reported intrauterine and intrapartum and 13.7% mentioned breastfeeding period as the
possible timings of PTCT of HIV. Multivariate analysis showed that single/never married women
had lower knowledge of PTCT. Also, those who had undergone a prior training on reproductive and
child health (RCH) and those who discussed RCH issues with their partners were more likely to
have higher knowledge.
Conclusion: Considering the risk of HIV transmission from HIV-infected women to their children,
the knowledge level of PTCT among them is low. Appropriate strategies to generate awareness
among women with HIV need be introduced to help them make informed decisions.
Key words: Parent-to-child transmission, HIV, prevention, antiretrovirals, knowledge,
predictors.

Introduction
An overall reduction in adult HIV prevalence
was reported in India from 0.41% in 2000
to 0.31% in 2009. Also, nationally, the
prevalence of HIV in pregnant women has
been declining and is currently 0.7%. In
spite of these encouraging trends in HIV

prevalence in the country, some areas of
Maharashtra, Andhra Pradesh and Tamil Nadu,
have recorded an HIV prevalence of as high
as 3% among pregnant women which far
exceeds the national estimate.1,2 In terms of
burden, India is amongst the top 10 countries
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with the highest number of pregnant women
with HIV.3 Additionally, HIV prevalence among
children below 15 years of age is nearly 3.5%
of the total HIV burden in the country. With a
population of 2.4 million individuals with HIV,
this amounts to as many as 84 000 children
living with HIV infection in India.4,5
Parent-to-child-transmission (PTCT)
of HIV is the transmission of HIV from an
HIV-positive mother to her child during
any stage of pregnancy, labour, delivery or
breastfeeding. It is the most significant route
of transmission of HIV worldwide, among
individuals below 15 years of age; nearly 90%
of the newly infected children with HIV are due
to PTCT.3 In the absence of any intervention,
the risk of PTCT ranges from 20% to 45%.6
This risk can be decreased to 2% and 5% in
non-breastfeeding and breastfeeding women
respectively with antiretrovirals (ARVs).7-9
Without such intervention, it is estimated
that about a third of HIV-infected children
would die before the first year of life, and a
half would die before two years.10 In India,
only about 20% of the estimated number of
pregnant women with HIV received ARVs in
2008, which, in all likelihood, would not have
fulfilled the UN General Assembly Special
Session (UNGASS) goal* of ensuring ARVs to
80% of pregnant women by 2010.3
Awareness and knowledge about health
services are indirect indicators of utilization
of services for the population in question.
According to the PRECEDE-PROCEED model†, it
*
At the UN General Assembly Special Session
(UNGASS) in 2001, governments committed to reduce
by 50% the proportion of infants infected by HIV
by 2010 by ensuring that 80% of pregnant women
accessing antenatal care receive PPTCT services.
†
According to the model, health behaviour is regarded
as being influenced by individual and environmental
factors, and has two parts: an “educational diagnosis”
(PRECEDE, an acronym for Predisposing, Reinforcing
and Enabling Constructs in Educational Diagnosis and
Evaluation) and an “ecological diagnosis” (PROCEED,
for Policy, Regulatory and Organizational Constructs
in Educational and Environmental Development).
Knowledge is one of the predisposing factors that lead
to behaviour change.
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is regarded as one of the predisposing factors
for behaviour or utilization of Prevention of
Parent to Child Transmission (PPTCT) of HIV
services in the present context.11 Research
studies focusing on the knowledge level
of PPTCT have been performed worldwide,
but are mostly concentrated in the African
continent.12,13,14,15,16 Among studies performed
elsewhere, Luo et al. in China found that about
60% of pregnant women were aware of PTCT.17
In another instance, a study in USA found
that only 58% of women of childbearing age
knew about the availability of a prophylactic
intervention for PPTCT.18 In the Indian context,
a study carried out among women attending
an antenatal clinic in Kolkata reported that
just 6.8% of participants had heard of PTCT
of HIV.19 In rural South India, 48% pregnant
women did not know of means to prevent
PTCT.20 It is of note here that most of the
research studies had pregnant women as
the participants and never has a study been
conducted among women living with HIV.
HIV-positive women who are pregnant or
lactating are at risk of transmitting HIV to their
offspring. Moreover, there is a dearth of such
research work in the Indian context. Keeping
these needs in view, the purpose of this paper
is to throw light on the awareness on PTCT
and knowledge of antiretrovirals in preventing
PTCT and the factors associated with it.

Method
This was a cross-sectional study conducted
in Tamil Nadu between May to October 2009
by the AIDS Prevention and Control Project in
collaboration with Tamil Nadu Positive Women’s
Network (TPWN+) and Tamil Nadu State AIDS
Control Society (TANSACS) among women
living with HIV. In recent years, the prevalence
of HIV in the general population has shown
encouraging trends in the state. The adult HIV
prevalence declined from 0.93% in 2002 to
0.33% in 2009 in the state which, however, is
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higher than the national estimate of 0.31%.4,5
Tamil Nadu has 22 districts categorized as high
HIV prevalence (‘A’ category‡) districts.21 Out
of these, 13 districts were selected on the
basis of their geographical representativeness
and active presence of TPWN+. The sample
size in each district was decided by the
probability proportionate to size method, using
the number of women with HIV registered
with the NGO (TPWN+). A refusal rate of
about 10% was observed, with 102 women
either refusing to participate in the study
or withdrawing from the study before the
interview reached acceptable completeness.
A total of 986 interviews were completely
conducted among these women (Table 1).

Saumya Rastogi et al.

Thus, a sample size of 986 provided us with
a precision/margin of error of ±4% at 99%
confidence interval.
Drop-in-centres (DIC) and communitycare-centres (CCC) run by TPWN+ which
catered only to HIV-positive women were
chosen as the focal points from where the
sample was recruited via purposive sampling in
the selected 13 districts. The inclusion criteria
of the respondents were that the women should
have completed 18 years of age, they should
be aware of their HIV-positive status and
should have consented to being interviewed.
It was realized that sample selected by this
method would not be representative of those

Table 1: Selection of sample from 13 districts in Tamil Nadu
S. No.

Districts

1.

Coimbatore

2.

Number of
positive women
registered with
NGO-TPWN+

Number of positive
women recruited for
the study (proportion
sample selected from
total positive women
registered in each
district in %)

Number of
positive women
who were
interviewed
completely

664

67 (10.1)

58

Chennai

1021

102 (10.0)

94

3.

Dindigul

290

29 (10.0)

27

4.

Erode

184

18 (9.8)

11

5.

Nagapattinam

1075

107 (10.0)

102

6.

Thiruvannamalai

1284

128 (10.0)

118

7.

Madurai

1323

132 (10.0)

124

8.

Villupuram

1448

145 (10.0)

134

9.

Virudunagar

259

26 (10.0)

20

10.

Tirunelveli

888

89 (10.0)

80

11.

Thirupur

817

82 (10.0)

72

12.

Thiruvarur

1278

128 (10.0)

120

13.

Salem

352

35 (9.9)

26

Total

10883

1088 (10.0)

986

‡
For the purpose of planning and implementation of
NACP-III, all the districts in the country are classified
into four categories based on HIV prevalence in the
districts among different population groups for three
consecutive years.
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women with HIV who did not attend the DIC
and CCC. Despite it, difficulty in recruiting
the women living with HIV outside the NGO’s
network and ethical considerations attached
with using probability sampling techniques
compelled the use of purposive sampling at
these centres frequented by HIV-positive
women registered with the NGO. Based on
the inputs from respondents, semi-structured
interview-schedules were designed, pilot
tested and revised. These were originally
drafted in English and later translated
into Tamil, the regional language. Sociodemographic variables such as age, education,
monthly family income, number of children
borne and variables related to knowledge of
ARVs in preventing PTCT were assessed by
open-ended questions. Close-ended questions
were used to assesse the rest of the variables
in the study. The interviews were conducted
by investigators trained in research methods,
research ethics and about modes of HIV
transmission in a two-day training workshop.
Oral informed consent was obtained from all
the participants after explaining the purpose
of the study. The participation was voluntary
and the women had the freedom to refuse
to answer specific questions and withdraw
from the interview at any point of time. The
study protocol conformed to the Declaration
of Helsinki and Indian Council of Medical
Research (ICMR) ethical guidelines. Ethical
approval was obtained from the Institutional
Review Board of the Christian Medical College
and Hospital, Vellore, Tamil Nadu, India.
Three variables were used to measure
the knowledge on PTCT–awareness of PTCT,
knowledge of ARVs as a measure to prevent
PTCT and knowledge of timing of transmission
of HIV from parent-to-child. In the bivariate
and multivariate analysis, independent
variables examined were age, education,
monthly income, marital status, type of family,
prior education/training on reproductive and
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child health and discussion about reproductive
and child health issues with partner. The
dependent variable was knowledge of ARVs
as a measure to prevent PTCT of HIV. Data
analysis was performed using statistical
software SPSS 17.0. In addition to descriptive
analysis, inferential statistics such as Pearson’s
chi-square and logistic regression analysis
were carried out. Logistic regression was
performed to calculate the net effect of
the independent variables on the outcome
variable. P-values of less than 0.05 were
considered to be significant.

Results
Sample characteristics
The mean age of the study participants was
32.3 years; majority of them in the age group
of 25–34 years. A small proportion of women
were illiterate (3.4%) and nearly 63% had up
to 10 years of education. The mean monthly
income in the sample was INR 1381.80
with most of them earning in the range of
INR 0–1000 per month (48.3%). Majority of
them were married and living with spouse
(56.1%) and about 37% were divorced or
separated or widowed. A small proportion
was never-married single women (6.8%).
A total of 80% of women bore children, with
the majority having two children (49.4%)
and 27.4% having one child. Median number
of children borne by a woman with HIV was
two. Additionally, three-fourth of the sample
lived in nuclear families, the rest lived in joint
families.

Knowledge of timing of PTCT and
of ARVs in preventing PTCT
Table 2 indicates the knowledge about the
timing of PTCT and of ARVs as a measure to
prevent PTCT. The study found that almost
a fifth (18.8%) of the participants were not
aware of PTCT. In addition, about 40% did
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Table 2: Awareness of PTCT among women living with HIV
Knowledge about PTCT of HIV

Percentage (n)

Aware of ARVs as a measure to prevent PTCT
No

39.5(389)

Yes

60.5(597)

Total

100.0 (986)

Mechanisms of PTCT
Intrauterine and intrapartum

50.4 (497)

Via breastfeeding

13.7 (135)

Others

6.0 (59)

Don’t know

33.3 (328)

Total

103.4 (1019)*

Note: The total is not 100% as the respondents gave multiple answers

*

not know that ARVs could prevent PTCT.
A similar proportion (39.3%) of the women
was unaware of the timing of PTCT. About half
of the respondents mentioned intrauterine
and intrapartum as the possible timings and
13.7% mentioned breastfeeding period as the
possible time of PTCT of HIV. Table 3 provides
details on the questions asked for each of the
above mentioned variables.

Determinants of knowledge of
ARVs as a measure to prevent
PTCT
Table 4 provides information on the factors
associated with the knowledge of ARVs as
a possible measure to prevent PTCT of HIV.
Pearson’s chi-squared test (χ2) was employed

as the statistical test of significance. Among
socio-demographic factors, almost all variables
showed an association with the knowledge
of ARVs. Specifically, higher education was
associated with a higher proportion of the
respondents having knowledge on the role of
ARVs in preventing PTCT (P<0.001). Similarly,
those women who were either married and
living with spouse or divorced/separated/
widowed were more likely to know about ARVs
as compared with single or never-married
(P=0.001). Income in the sample showed an
erratic trend with respect to knowledge of
ARVs. Women with lower and higher monthly
income were more likely to have knowledge
as compared to women with medium income
(P=0.002). Other factors like prior training
on reproductive and child health by NGOs

Table 3: Questions posed to assess the study participants’ awareness and
knowledge on PTCT of HIV
S. no.
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Questions posed to the study participants to assess awareness
and knowledge of PTCT

Type of question

1.

Are you aware of HIV infection getting transmitted from an infected
mother to her child?

Close ended

2.

What are the currently available ways to prevent HIV transmission
from parent to child?

Open ended

3.

What are the various times/stages during which an infected mother
can transmit HIV to her child?

Open ended
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Table 4: Knowledge of ARVs as a measure to prevent PTCT by the background
characteristics of HIV-positive women
Women living with HIV
characteristics (p value#)

Number of HIVpositive women by their
background characteristics

Number of women living
with HIV aware of ARVs as
a measure to prevent PTCT
(%)

15–24

104

62 (59.6)

25–34

527

329 (62.4)

35–44

301

179 (59.5)

54

27 (50.0)

34

18 (52.9)

1–10

625

419 (67.0)

>11

68

48 (70.6)

259

112 (43.2)

0–1000

476

306 (64.3)

1001–2000

170

82 (48.2)

Age (in years) (0.32)

45 and above
Education (in years) (0.00)
0

Not answered
Monthly income (in INR)
(0.002)

>2000

92

61 (66.3)

248

148 (59.7)

67

28 (41.8)

Married and living with spouse

553

330 (59.7)

Divorced/separated/widowed

366

239 (65.3)

Nuclear

740

450 (60.8)

Joint

246

147 (59.8)

No

535

266 (49.7)

Yes

451

331 (73.4)

409

197 (48.2)

Not answered
Marital status (0.001)
Single

Type of family (0.77)

Underwent RCH education
programme (0.00)

Discussed RCH issues with
partner (0.00)
No
Yes

577

400 (69.3)

Total

986

597 (60.5)

Note: p values<0.05 are significant
# Pearson’s chi-squared test is used as the statistical test of significance
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and healthcare providers also indicated a
positive association with knowledge of ARVs
(P<0.001). Moreover, those women who
discussed RCH issues with partners were more
likely to know about ARVs as a measure to
prevent PTCT of HIV (p<0.001).
Table 5 represents the results of the
multivariate analysis which showed that
never-married women did not have adequate
knowledge on ARVs. Women who were divorced,
separated or widowed had significantly
higher knowledge of ARVs. (OR=2.39; 95%
CI=1.3–4.4; p=0.01). Also, those women who
had undergone educational training on RCH
were significantly more likely to know about
ARVs (OR=2.19; 95% CI=1.6–2.9; p< 0.001).
Similarly, those respondents who discussed
reproductive and child health issues with their
partners were nearly two times more likely to
know about ARVs as a method to prevent PTCT
as compared with those who did not discuss
these issues (OR=2.15; 95% CI=1.6–2.8;
p< 0.001).

Discussion
The present study has highlighted the level
of awareness about PTCT, its timings and
knowledge related to the role of ARVs in
reducing parent-to-child transmission of HIV
among HIV-positive women who attended
DIC/CCC. Since this was a cohort of HIVpositive women registered with an NGO
working for HIV-infected women, who learned
their status at integrated HIV counselling and
testing centres attached to antenatal clinics
and may have undergone prior interventions
on HIV awareness the knowledge level was
expected to be higher than the general
population. Our study reports that over 80%
of study participants had heard of transmission
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of HIV from mother to child§. The awareness
level in the present study seemed to be better
than that reported in China17 and Nigeria16
where only 64% and 68% of pregnant women
respectively had heard of PTCT. On the other
hand, in the present study, a much smaller
proportion (40%) knew about the possible
treatment modality ie. ARVs.These results
were better than the estimates in Nigeria,
where only 17% pregnant women knew of
ARVs.12 Also, a study done in Kolkata, India
reported that nearly 91% of pregnant women
did not know of the prevention methods
of PTCT. 19 However, the present results
resemble those of a South Indian study which
estimated that 48% pregnant women did not
know about the measures of PTCT.20 Correct
timing of transmission of HIV to infants was
also not known to many women as reported
in the present study. Transmission during
intrauterine and intrapartum period was
quoted by nearly 50%, whereas breastfeeding
period was answered only by 13.7%. Though
the knowledge about timing of PTCT during
intrauterine and intrapartum periods was
comparable to other studies,12,15,16 knowledge
on transmission during breastfeeding was
lower than most other instances.15–17 Even
though some of the estimates in the present
study are relatively better than those found
in other similar literature, it is necessary to
outline that women living with HIV are at risk
of transmitting HIV to their offspring during
intrauterine/intrapartum phase or during
breastfeeding; even a slight gap in knowledge
should be a cause of concern to the policymakers.

§
Studies to explore the awareness and knowledge
regarding PTCT have never been performed among
women living with HIV; most of the literature pertains
to pregnant women who are not HIV-positive. Since
this is the only comparable group available, we have
compared awareness and knowledge levels obtained
in our study with the ones obtained in the studies
performed among pregnant women, not infected by
HIV.
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Table 5: Logistic regression estimates of knowledge of ARVs as a measure to
prevent PTCT among HIV-positive women
Explanatory variable

Odds ratio (95% CI)

P-value

Age group (in years)
15–24 ®

1.00

-

25–34

0.95 (0.6–1.5)

0.84

35–44
45 and above

0.91 (0.5–1.5)
0.73 (0.4–1.5)

0.73
0.39

Years of education
0®

1.00

-

1–10

1.40 (0.7–2.9)

0.38

>11

1.35 (0.5–3.4)

0.52

Not answered

2.83 (0.8–9.9)

0.28

Monthly income (in Rs.)
0–1000 ®

1.00

-

1001–2000

0.61 (0.4–0.9)

0.01*

>2000

0.99 (0.6–1.6)

0.99

Not answered

0.96 (0.7–1.4)

0.83

Marital status
Single ®

1.00

-

Married and living with spouse

1.64 (0.9–2.9)

0.10

Divorced/separated/widowed

2.39 (1.3–4.4)

0.01*

Type of family
Nuclear ®
Joint

1.00
0.84 (0.6–1.2)

0.31

Underwent RCH education
programme
No ®
Yes

1.00
2.19 (1.6–2.9)

0.00***

Discussed RCH issues with partner
No ®
Yes

1.00
2.15 (1.6–2.8)

0.00***

Note: ®- Reference category, *- p<0.05, **- p<0.01, ***- p<0.001

The multivariate analysis found that
never-married or single women possessed
significantly lower knowledge about ARVs as
compared with ever-married women. Nearly
62% of never-married women were less than
35 years of age in our study. This reveals
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that the young and never-married women did
not have adequate knowledge on the role of
ARVs in preventing PTCT, they possessed the
highest probability of giving birth, although
being in the reproductive age group. Thus,
efforts to create awareness on PTCT among
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this vulnerable group are warranted. Divorced/
separated/widowed women reportedly had
higher knowledge of ARVs than the nevermarried women. One possible explanation
could be that these women were either
widowed because of spouse’s death due to
HIV or, in other cases, marital dissolution
happened due to wife’s positive status. In
both scenarios, it is likely that these women
received HIV counselling and advice by an
NGO that resulted in higher knowledge. In
accordance with similar studies,22,23 this study
too highlighted a positive association between
prior training on RCH issues by either NGOs or
health workers and higher knowledge of ARVs.
This is an encouraging finding, because it
showed a high recall of the messages already
received by these women. It indicates that a
quality intervention addressing the knowledge
gaps in PTCT would be well-received and would
have a high impact among these women. It is
also well established that open communication
regarding reproductive and sexual health
between partners is an effective way of making
responsible and healthy decisions. 24,25 In
compliance with these, our study also found
a positive association between discussing
RCH issues such as birth-spacing, family
planning methods, pregnancy, delivery and
breastfeeding with the spouse and higher
knowledge level of ARVs which calls for
appropriate family counselling strategies for
HIV-positive women and their partners.

Limitations
The present study suffers from some limitations
which should be considered while interpreting
the results. Information on income was not
disclosed by a large proportion of women
living with HIV. Even those who gave this
information seem to have given it inaccurately
as evident from the erratic trend shown
in the bivariate and multivariate analyses.
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However, as ‘monthly income’ is an important
socio-demographic indicator, it has been
used as an independent variable, in spite of
its questionable nature. Another limitation
of the study is that the sample may not be
representative of all the women living with HIV
in the community, as only those respondents
could be recruited who attended drop-incentres or community care centres. Women
with HIV outside these centres could not be
recruited because of the feasibility and ethical
issues attached with identifying them in the
general population.

Conclusion
The present study is one of the pioneers in
exploring the awareness of parent-to-child
transmission of HIV and knowledge of ARVs in
preventing transmission among HIV-infected
women. Though the awareness level of PTCT
among these women can be considered
relatively better than the awareness among
non-HIV-positive women, some specific
gaps in the knowledge of PTCT remained.
These gaps were knowledge of methods to
prevent PTCT and correct timings of HIV
transmission from mother to child. As prior
training on RCH issues was found to be
associated with a higher knowledge on PTCT,
so NGO- or health provider-led awareness
generation programmes focusing at routes
of transmission of HIV from parent-to-child
and measures to prevent PTCT are imperative
among this population. The content of the
counselling services provided by the Integrated
counselling and testing centres (ICTCs) should
be revised to lay more emphasis on prevention
of PTCT of HIV. Such programmes should also
integrate couple counselling on RCH issues and
encourage spousal communication on these
should be paid to the needs of vulnerable
women such as the young and the single more
attention when devising such programmes.

WHO South-East Asia Journal of Public Health 2012;1(3):268-278

12-Dec-2012 9:02:24 AM

Saumya Rastogi et al.

Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a
cross-sectional study among women living with HIV in Tamil Nadu

Acknowledgement
This study was made possible by the generous
support of the American people through
the United States Agency for International
Development (USAID). The contents are the
responsibility of the AIDS Prevention and
Control (APAC) project and do not necessarily
reflect the views of USAID or the United States
Government.

References
1.

National AIDS Control Organization. Prevention of
Parent to Child Transmission (PPTCT) http://www.
nacoonline.org/National_AIDS_Control_Program/
Services_for_Prevention/PPTCT/ - accessed 17 Aug
2012.

World Health Organization. Antiretroviral drugs
for treating pregnant women and preventing HIV
infection in infants: recommendations for a public
health approach. Geneva: WHO, 2010.

10. World Health Organisation. Antiretroviral therapy
of HIV infection in infants and children: towards
universal access: recommendations for a public
health approach - 2010 revision. Geneva: WHO,
2010.
11. Green L, Kreuter M. Health promotion planning: an
educational and environmental approach. 2nd edn.
Mountain View: Kreuter Mayfield Publishing, 1991.
12. Adeleke SI, Mukhtar-Yola M, Gwarzo GD. Awareness
and knowledge of mother-to child transmission of HIV
among mothers attending pediatric HIV clinic, Kano,
Nigeria. Ann Afr Med. 2009; 8(4): 210-214.

2.

Monitoring the AIDS Pandemic (MAP) Network. The
status and trends of HIV/AIDS/STI epidemics in Asia
and the Pacific. Melbourne, 2001.

13. Harms G, Schulze K, Moneta I, Baryomunsi C, Mbezi
P, Poggensee G. Mother-to-child transmission of
HIV and its prevention: awareness and knowledge
in Uganda and Tanzania. SAHARA J. 2005; 2(2):
258-266.

3.

World Health Organization. PMTCT strategic vision
2010–2015: preventing mother-to-child transmission
of HIV to reach the UNGASS and Millennium
Development Goals. Geneva: WHO, 2010.

14. Bissek ACZK, Yakana IE, Monebenimp F, Chaby
G, Akondeng L, Angwafor SA et al. Knowledge of
Pregnant Women on Mother-to-Child Transmission of
HIV in Yaoundé. Open AIDS J. 2011; 5: 25-28.

4.

National AIDS Control Organization. Technical report:
India HIV estimates, 2006. New Delhi: Ministry of
Health and Family Welfare, 2006.

5.

National AIDS Control Organization. Press Release:
HIV declining in India: new infections reduced by
50% from 2000-2009. Sustained focus on prevention
required. New Delhi: Ministry of Health and Family
Welfare, 2009.

15. lgwegbe AO, Ilika AL. Knowledge and perceptions of
HIV/AIDS and mother to child transmission among
antenatal mothers at Nnamdi Azikiwe University
Teaching hospital, Nnewi. Niger J Clin Pract. 2005;
8: 97-101.

6.

De Cock KM, Fowler MG, Mercier E, De Vincenzi
I, Saba J, Hoff E, et al. Prevention of mother-tochild HIV transmission in resource-poor countries:
translating research into policy and practice. JAMA.
2000; 283(9): 1175-1182.

16. Abiodun MO, Ijaiya MA, Aboyeji PA. Awareness and
knowledge of parent-to-child-transmission of HIV of
HIV among pregnant women. JNMA. 2007; 99(7):
758-63.
17. Luo Y, He GP. Pregnant women’s awareness and
knowledge of mother-to-child transmission of HIV
in South Central China. Acta Obstet Gynecol Scand.
2008; 87(8): 831-6.

7.

Dorenbaum A, Cunningham CK, Gelber RD, Culnane
M, Mofenson L, Britto P, et al. Two-dose intrapartum/
newborn nevirapine and standard antiretroviral
therapy to reduce perinatal HIV transmission: a
randomized trial. JAMA. 2002; 288(2): 189–198.

18. Anderson JE, Ebrahim SH, Sansom S. Women’s
knowledge about treatment to prevent mother-tochild human immunodeficiency virus transmission.
Obstetrics and Gynecology. 2004; 103(1): 165–
168.

8.

Lallemant M, Jourdain G, Le Coeur S, Mary JY, NgoGiangHuong N, Koetsawang S, et al. Single-dose
perinatal nevirapine plus standard zidovudine to
prevent mother-to-child transmission of HIV-1 in
Thailand. N Engl J Med. 2004; 351: 217–228.

19. Goswami S, Chakraborty S, Mukhopadhyay P.
Awareness of HIV/AIDS amongst pregnant women.
IJSTD. 2011; 32: 62-3.

WHO South-East Asia Journal of Public Health 2012;1(3):268-278

Book 1.indb 277

9.

277

12-Dec-2012 9:02:24 AM

Knowledge of antiretrovirals in preventing parent-to-child-transmission of HIV: a
cross-sectional study among women living with HIV in Tamil Nadu

20. Rogers A, Meundi A, Amma A, Rao A, Shetty P, Antony
J, et al. HIV related knowledge, attitudes, perceived
benefits and risks of HIV testing among pregnant
women in rural Southern India. AIDS Patient Care
STDs. 2006; 20: 803–11.

23. Epsley EJ, Nhandi B, Wringe A, Urassa M, Todd J.
Evaluation of knowledge levels amongst village
AIDS committees after undergoing HIV educational
sessions: results from a pilot study in rural Tanzania.
BMC Int Health Hum Rights. 2011; 11:14.

21. National AIDS Control Organization. National
AIDS control program phase III: strategy and
implementation plan. New Delhi: Ministry of Health
and Family Welfare, 2006.

24. Johnson A. Chat’ bout - importance of couple
communication on reproductive health
matters. http://www.jnfpb.org/pdf/powerpoint/
CoupleCommunication.pdf - accessed 17 Aug
2012.

22. Chen JQ, Dunne MP, Zhao DC. HIV/AIDS prevention:
knowledge, attitudes and education practices of
secondary school health personnel in 14 cities of
China. Asia Pac J Public Health. 2004; 16(1): 9-14.

278

Book 1.indb 278

Saumya Rastogi et al.

25. Santhya KG, Dasvarma GL. Spousal communication
on reproductive illness among rural women in
southern India. Cult Health Sex. 2002; 4(2): 223236.

WHO South-East Asia Journal of Public Health 2012;1(3):268-278

12-Dec-2012 9:02:24 AM

Original research

India’s progress towards the Millennium Development
Goals 4 and 5 on infant and maternal mortality
Hanimi Reddya, Manas R Pradhana, Rohini Ghosha, A G Khanb

Background: India is in a race against time to achieve the Millennium Development Goals (MDGs)
4 and 5, to reduce Infant Mortality Rate (IMR) to ‘28’ and Maternal Mortality Ratio (MMR) to ‘109’,
by 2015. This study estimates the percent net contribution of the states and the periods in shaping
India’s IMR/MMR, and predicts future levels.
Methods: A standardized decomposition technique was used to estimate each state’s and period’s
percent share in shaping India’s decline in IMR/MMR between two time points. Linear and exponential
regression curves were fitted for IMR/MMR values of the past two decades to predict IMR/MMR
levels for 2015 for India and for the 15 most populous states.
Results: Due to favourable maternal mortality reduction efforts in Bihar/Jharkhand (19%) and
Madhya Pradesh/Chhattisgarh (11%), Uttar Pradesh (33%) - India is predicted to attain the MDG-5
target by 2016, assuming the pace of decline observed in MMR during 1997-2009 continues to follow
a linear-trend, while the wait may continue until 2023-2024 if the decline follows an exponentialtrend. Attaining MDG-4 may take until 2023-2024, due to low acceleration in IMR drop in Bihar/
Jharkhand, Uttar Pradesh/Uttarakhand and Rajasthan. The maximum decline in MMR during 20042009 coincided with the launch and uptake of the National Rural Health Mission (NRHM).
Conclusions: Even though India as a nation is not predicted to attain all the MDG 4 and 5 targets,
at least four of its 15 most populous states are predicted to do so. In the past two decades, MMR
reduction efforts were more effective than IMR reduction efforts.
Key words: Achievement, infant mortality rate, maternal mortality ratio, Millennium Development
Goals, net contribution, regression equation, target, India.

Introduction
Globally, maternal and child mortality are in
decline, although the pace of decline is not
sufficient to attain Millennium Development
Goals (MDGs) 4 and 5 for 128/137 developing
countries.1 Due to slow progress in reducing
infant and maternal mortality and the moral
urgency of reinvigorating efforts to tackle slow

progress; the United Nations (UN) launched
the Global Strategy for Women’s and Children’s
Health in 2010.2 As part of this strategy, India
committed to spend US$ 3.5 billion annually,
for strengthening maternal and child health
services in 235 districts, which account for
nearly 70% of infant and maternal deaths.2
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‘109’ would be achieved by India and the
15 most populous states.

In 2010, India recorded 56 000 maternal3 and
1.3 million infant deaths,4 the highest for any
country.5, 6, 7
India’s MDG 4 target is to reduce IMR by
two-thirds between 1990 and 2015, i.e., from
80 infant deaths per 1000 live births in 1990
to ‘28’ by 2015. Under MDG 4, another target
is to improve the proportion of one-year-old
children immunized against measles from
42%8 in 1992-1993 to 100% by 2015.9 India’s
main MDG 5 target is to reduce MMR by threequarters between 1990 and 2015, i.e., from
437 maternal deaths per 100 000 live births to
‘109’,9 while it has also committed to improve
the ‘proportion of births attended by skilled
health personnel’. With only three years left to
achieve MDGs 4 and 5 targets, there is a need
to understand the progress made by India and
as well as its 15 most populous states.
To a large extent, India shapes the global
MDGs 4 and 5 targets, because of its share of
the global burden of child (23%) and maternal
mortality (19%).1, 3 Moreover, during the past
two decades, the 15 most populous states,
which account for 95% of India’s population,
have made variable progress on infant and/or
maternal mortality reduction efforts.5 Statewise analysis of IMR/MMR decline provides us
an opportunity for learning which strategies
did and did not work. In this context, the
specific objectives of the study are:
(1) To estimate percent net contribution of
the 15 most populous states and different
periods, in shaping India’s IMR and MMR
decline;
(2) To fit linear and exponential regression
curves, and understand how IMR/MMR
has declined in India and in the 15 most
populous states;
(3) To use the fitted regression estimates,
extrapolate the year by which India’s
MDGs 4 and 5 targets of IMR ‘28’ and MMR
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Methods
Quantifying the contribution of states’
decline during a time period upon overall
decline: We have partitioned the difference in
IMR/MMR of a state between t1 and t2 into two
components: Component-1 is the difference
due to variations in state-specific IMR/MMR.
Component-2 is the difference due to variations
in state-specific distribution of live births. We
made this computation for each state by using
the formula developed by Fleiss10 and refined
by Buehler et al.11 (equation-1).
(P1+P2)
x
2

{[

(R1 – R2)

] ]
+

(R1+R2)
x
2

(P1 – P2)

[{

(1)

where,
P1 and P2 represent the proportion of live births
in a state at t1 and t2
R1 and R2 represent IMR/MMR of a state at t1
and t2
We added two components of equation-1
to arrive at ‘net-excess deaths at t 2 as
compared to t1’ for each state.10, 11 We finally
calculated what percentage of the total netexcess deaths between t1 and t2 in India was
contributed by each of the 15 populous-states.
Using Sample Registration System (SRS) data,
periodic changes in IMR were measured for
the following durations: 1990 and 1996; 1996
and 2001; 2001 and 2006; 2006 and 2010;
and for the whole period 1990 and 2010.
Using SRS data, periodic changes in MMR
were measured for the following durations:
1997–1998 and 1999–2001; 1999–2001 and
2001–2003; 2001–2003 and 2004–2006;
2004–2006 and 2007–2009; and for the total
period 1997–1998 and 2007–2009.
Estimation of trends in IMR/MMR:
For understanding the trends in IMR/MMR
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decline, we fitted regression curves between
IMR/MMR values and their reference dates
using Ordinary Least Square (OLS) method,
as OLS offers a greater degree of objectivity,
in the absence of outliers.12 It is globally
assumed; IMR/MMR declines are non-linear
and approximate to exponential.13, 14 If the
decline is exponential, it reflects the fact that
mortality cannot keep declining linearly below
zero. However, there is no evidence that IMR/
MMR decline is best modelled as exponential.15
In contrast, if decline follows a linear pattern,
IMR/MMR declines at a constant rate over a
defined period and can decline below zero.
Hence, we fitted linear and exponential
regression-curves, separately for India and
for 15 populous states, using SRS data. Chisquared goodness-of-fit test was used for
assessing the appropriateness of the fitted
regression curve.
For fitting regression curves of IMR,
we used a moving average figure of three
consecutive years as the IMR value for midyear. Regression curves of IMR were fitted
by using moving average IMRs for 21 years,
during 1990–2010. By using regression
estimates, we have predicted IMR figure for
2015, and/or the year by which it would reach
‘28’ per 1000 live births. As MMRs are periodic
estimates, we have measured interpolated
value of two consecutive periods as the MMR
for the mid-period using linear interpolation.16
Regression curves of MMR were fit using nine
MMR data points, during 1997–2009. Using
regression estimates, MMR figure for 2015
and/or the year by which it would reach ‘109’
were derived.
Our analysis is confined to 15 states, as
SRS does not provide MMR estimates for
smaller states/union territories, and these
15 states (Andhra Pradesh, Assam, Bihar/
Jharkhand, Gujarat, Haryana, Karnataka,
Kerala, Madhya Pradesh/Chhattisgarh,
Maharashtra, Orissa, Punjab, Rajasthan, Tamil
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Nadu, Uttar Pradesh/Uttarakhand, and West
Bengal) cover approximately 95% of India’s
population; hence changes in these states will
fairly change the national scenario.

Results
Changes in MDG 4: Trends in IMR of India
and of the 15 most populous states - during
the past four decades are shown in Figure 1.
It depicts a uniform declining trend across
the states, although the pace of decline was
more rapid during 1976–1991 and again in
2006–2010. Decline was the highest in Uttar
Pradesh/Uttarakhand, followed by Gujarat and
Tamil Nadu. Across all the states, excluding
Kerala - two types of declining trends were
visible: 1) higher decline when the rates are
high (in early 1970s); and 2) a steady rate of
decline during 2001–2010.
Table 1 provides changes in IMR, percent
net contribution of the states and the periods
to overall decline in IMR of India, and predicted
levels of IMR. In the last two decades, IMR of
India has declined by around 40% and number
of infant deaths from around 2.2 mi llion to
1.3 million.4 Percent decline was ≥50% only
in three out of 15 states (Maharashtra, Tamil
Nadu and West Bengal), while absolute annual
decline was above the national average in
Orissa, Madhya Pradesh/Chhattisgarh, Uttar
Pradesh/Uttarakhand and West Bengal.
If total net decline in IMR of India during
different periods of 1990-2010 is considered
as 100% (last row of Table-1): maximum
decline occurred during 1990-1996 (36%)
followed by 2001-2006 (26%). On the other
hand, if total decline in IMR of India during
1990-2010 among the 15 populous states is
considered as 100% (8th column of Table-1):
Uttar Pradesh/Uttarakhand contributed
maximum (20%) to this decline; followed
by Madhya Pradesh/Chhattisgarh (14%);
West Bengal (11%); Maharashtra (9%);
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etc. By comparing states’ per cent share in
total net decline in IMR of India with state’s
percent share in live births – one can estimate
whether a particular state has contributed
‘favourably to net decline’ (state’s percent
share in net decline > state’s percent share
in live births) or ‘unfavourably to net-decline’
(state’s percent share in net decline ≤ state’s
percent share in live births) in IMR of India
during a particular period (4th to 8th column
vs 9th column, of Table-1). During 1990-2010,
Madhya Pradesh/Chhattisgarh contributed
most favourably to the net decline (with its
share of 10% to live births it has contributed
14.4% to total net decline in IMR of India).
Andhra Pradesh, Karnataka, Maharashtra,
Orissa, Tamil Nadu and West Bengal were
the other states which contributed favourably
to net decline. In contrast, Bihar/Jharkhand
contributed most unfavourably to net decline.
However, during 2006-2010, Bihar/Jharkhand,
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Madhya Pradesh/Chhattisgarh, Rajasthan and
Uttar Pradesh/Uttarakhand transitioned from
unfavourable to favourable states; contributing
57% to net decline in IMR of India when their
share to live births was 52% (Table 1).
If the declining trend in IMR observed
during 1990-2010 continues linearly, India’s
IMR would be 42 per 1000 live births (95%
CI: 38-45) by 2015 and MDG 4 target level of
‘28’ would be achieved in 2023–2024. If the
decline follows an exponential trend, India’s
IMR would be 45 per 1000 live births (95%
CI: 41–49) by 2015, and MDG 4 target would
be achieved in 2033–2034. Unless special
efforts are made to reduce IMR in Assam,
Bihar/Jharkhand, Haryana, Rajasthan and
Uttar Pradesh/Uttarakhand – it may take
at least up to 2023–2024 for India to reach
the MDG 4 target, and much longer for the
aforementioned states.
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47.8

30.6

43.9

50.0

47.3

39.3

34.0

57.6

40.8

54.5

42.1

Karnataka

Kerala

Madhya Pradesh /
Chhattisgarh

Maharashtra

Orissa

Punjab

Rajasthan

Tamil Nadu

Uttar Pradesh /
Uttarakhand

West Bengal

India

--

1.8

1.9

2.1

1.8

1.5

1.2

2.9

1.5

2.5

0.3

1.6

1.2

1.5

1.4

1.2

1.4

1202.8
(35.5%)

100.0

13.7

20.2

4.5

-4.3

1.9

8.7

8.4

17.3

1.0

11.0

0.3

6.5

0.8

1.3

8.8

1989–91
(1990) and
1995–97
(1996)

100.0

10.7

21.2

8.2

9.2

2.8

7.2

10.8

10.7

-0.2

5.4

2.1

3.7

-1.2

2.1

7.4

2000–02
(2001) and
2005–07
(2006)

100.0

5.4

22.2

5.1

7.4

1.8

4.1

5.5

11.3

0.3

4.7

2.0

4.7

16.5

2.6

6.3

2005–07
(2006) and
2009–10
(2010)

485.5 (14.3%) 871.8 (25.7%) 826.5 (24.4%)

100.0

12.5

11.0

5.6

5.0

1.7

13.1

12.1

19.1

1.1

-1.0

1.5

-0.8

11.8

1.0

6.4

1995–97
(1996) and
2000–2002
(2001)

3386.6
(100.0%)

100.0

10.7

19.6

5.8

3.4

2.1

7.8

8.8

14.4

0.5

6.3

1.4

4.3

5.7

1.8

7.5

1989–91
(1990) and
2009–10
(2010)

% Net contribution of the states to periodic decline in IMR of India
between:

--

100.0

6.7

22.1

4.5

6.7

2.0

3.5

8.1

10.0

2.1

4.7

2.2

5.0

13.2

2.8

6.4

% state's
share to total
live births
during 1990–
2010

2: MDG: Millennium Development Goal

If IMR decline follows an
exponential trend

--

41.5 (38.4 - 44.7)

22.1 (20.5 - 23.7)

53.6 (51.1 - 56.1)

21.2 (18.2 - 24.2)

54.0 (50.0 - 58.1)

34.8 (32.3 - 37.2)

48.6 (45.5 - 51.7)

22.4 (20.8 - 23.9)

52.5 (51.0 - 54.1)

10.5 ( 9.0 - 12.0)

32.4 (28.9 - 35.9)

47.3 (44.7 - 49.8)

42.7 (39.6 - 45.8)

47.2 (44.8 - 49.7)

56.7 (54.7 - 58.7)

45.3 (42.6 - 48.1)

--

2023-24

2012-13

2029-30

2009-10

2032-33

2021-22

2022-23

2010-11

2025-26

1988-89

2018-19

2032-33

2028-29

2032-33

2043-44

2031-32

--

2033-34

--

2014-15
45.0 (41.0 49.0)

2046-47

2009-10

2050-51

2027-28

2037-38

2010-11

2041-42

1988-89

2023-24

2046-47

2039-40

2045-46

2065-66

2044-45

27.7 (22.3 - 33.1)

57.2 (53.0 - 61.4)

26.4 (19.0 - 33.8)

56.6 (47.6 - 65.6)

36.5 (31.2 - 41.8)

56.0 (49.9 - 62.1)

26.5 (21.4 - 31.6)

58.0 (52.7 - 63.3)

10.8 ( 7.6 - 14.0)

36.2 (29.4 - 43.0)

49.9 (42.8 - 55.1)

44.4 (38.9 - 50.0)

49.0 (43.8 - 54.1)

58.0 (53.1 - 62.9)

47.1 (41.5 - 52.7)

Year of
Year of
achieving
achieving
Expected IMR in MDG2-4 target Expected IMR in MDG2-4 target
IMR level of
2015
IMR level of
2015
'28'
(95% CI)
'28'
(95% CI)

If IMR decline follows a linear
trend

1: IMR: Infant mortality rate per 1000 live births: three-year moving averages for all the years, except for 2010 which is a two-year average (2009, 2010)

--

32.2

Haryana

% Net-contribution
of different periods
to India's IMR drop
during 1990 and 2010

36.1

39.2

Bihar / Jharkhand

28.1

Assam

Gujarat

36.4

% Decline

Andhra Pradesh

State

Annual
absolute
decline

Changes in IMR1
between 1989-91
(1990) and 2009-10
(2010)

Table 1: State-wise changes in IMR, contribution of states and periods to India's IMR decline and
year of achieving India's MDG-4 target
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Measles immunization rates: India is
doing well on the other MDG 4 indicator, as
the percentage of 12–23 month old children
immunized against measles improved from
42% in 1992–19938 to 74% by 2009.17
Goodness of fit of linear and exponential
regression curves on IMRs for India during
1990-2010 were appropriate, with respective
chi-square values of 0.79 (p<1.000) and 1.36
(p<1.00).
Changes in MDG 5: Figure 2 depicts
changes in MMRs of India and of 15 populous
states, during 1997–2009. During this period,
there was a precipitous decline in MMR of India
from 398 to 212 per 100 000 live births, even
though variations in the base (1997–1998)
MMR levels of states were mainly responsible
for recent (2007–2009) variations.
Table 2 provides changes in MMR, percent
net contribution of 15 populous states and

284

Book 1.indb 284

Hanimi Reddy et al.

periods to overall decline in MMR of India,
and predicted levels of MMR. During 1997–
2009, MMR of India declined by 47%, with
an annual absolute decline of 15.5 points.
Maternal deaths decreased from around
100 000 to 60 000, assuming MMRs provided
by SRS are correct. If total decline in MMR
of India during different periods of 1997–
2009 is considered as 100%, the maximum
decline occurred between 2004-2006 and
2007–2009 (32%), followed by 2001-2003
and 2004–2006 (27%). Uttar Pradesh/
Uttarakhand contributed most favourably to
net-decline in MMR of India (with its share
of 18% to the live births, contributed 33%
to MMR decline). Bihar/Jharkhand, Madhya
Pradesh/Chhattisgarh, Rajasthan and Assam
also contributed favourably to net decline.
It is encouraging that between 2004-2006
and 2007–2009, Bihar/Jharkhand, Madhya
Pradesh/Chhattisgarh, Rajasthan and Uttar
Pradesh/Uttarakhand – together contributed
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52.1

46.7

West Bengal

India

–

15.5

13.2

20.6

2.8

15.8

9.0

14.3

5.8

5.6

–1.4

5.2

22.5

3654.0
(24.2%)

100.0

18.2

31.5

–5.2

–0.2

6.7

–5.0

2.0

6.7

–0.1

–2.5

–2.2

0.7

37.9

14.2

–2.8

1997–98
and
1999–01

2545.7
(16.8%)

100.0

6.5

26.5

7.4

12.0

0.1

10.7

5.2

14.0

4.4

6.6

0.5

5.0

3.4

–10.1

7.9

1999–01
and
2001–03

4141.9
(27.4%)

100.0

9.2

34.4

3.5

9.6

0.2

4.5

4.0

7.8

1.1

2.4

–1.0

1.2

15.0

0.8

7.2

2001–03
and
2004–06

2: MDG: Millennium development goal

4770.8
(31.6%)

100.0

0.3

36.5

1.3

9.5

0.6

3.4

4.3

14.2

0.6

3.3

1.4

1.2

15.2

5.6

2.5

2004–06
and
2007–09

15112.4
(100.0%)

100.0

8.1

33.0

1.3

7.6

1.9

2.9

3.8

10.6

1.2

2.2

–0.3

1.7

18.6

3.7

3.4

1997–98
and
2007–09

% Net contribution of the states to periodic decline in MMR of
India between:

1: MMR: Maternal mortality ratio per 100,000 live births: two/three year moving average

–

40.8

Uttar Pradesh /
Uttarakhand

% Net-contribution
of different periods
to India's MMR
drop during 1997
and 2009

26.0

Tamil Nadu

37.3

Maharashtra

37.4

39.0

Madhya Pradesh /
Chhattisgarh

Rajasthan

7.3

46.0

Kerala

25.4

27.3

Karnataka

38.6

–12.5

Haryana

Orissa

29.5

Gujarat

Punjab

5.2

50.8

Bihar / Jharkhand

14.8

31.3

Assam

5.3

32.0

Annual
absolute
decline

Andhra Pradesh

State

%
Decline

Changes in MMR1
between 1997-2001
and 2006-09

–

100.0

8.2

18.0

6.3

5.8

2.5

3.7

9.8

8.4

3.3

5.4

2.1

5.1

11.0

2.7

7.8

% state's
share to
total live
births
during 1997
and 2009

–

2016

117 (109–
125)

–

2010

2023

2007

2023

2017

2026

2009

2022

2003

2022

2050

2015

2016

2046

2014

35 (0–78)

253 (219–287)

77 (34–119)

232 (181–283)

120 (52–187)

216 (119–313)

78 (56–100)

199 (171–228)

38 (15–60)

151 (114–188)

158 (117–199)

107 (82–131)

119 (81–156)

365 (244–486)

101 (57–144)

Expected MMR
in 2015 (95%
CI)

Year of
achieving
MDG2-5
target MMR
level of
'109'

If MMR decline follows a
linear trend

–

159 (153–166)

84 (67–102)

300 (268–333)

85 (55–114)

270 (228–312)

132 (89–174)

234 (166–302)

90 (73–107)

231 (205–257)

58 (41–75)

162 (135–188)

159 (141–177)

116 (106–126)

184 (172–196)

374 (295–453)

115 (83–147)

Expected MMR
in 2015 (95%
CI)

–

2023–24

2012–13

2040–41

2007–08

2038–39

2021–22

2039–40

2008–09

2035–36

2003–04

2029–30

2073–74

2017–18

2024–25

2082–83

2017–18

Year of
achieving
MDG2-5
target MMR
level of
'109'

If MMR decline follows an
exponential trend

Table 2: State-wise changes in MMR, contribution of states and periods to India's MMR decline and
year of achieving India's MDG-5 target
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75% to the net decline in India’s MMR, when
their collective share in live births was only
43%.
If the declining trend in MMR observed
during 1997-2009 continues linearly, India
will be very close to achieving the MDG 5
target level of ‘109’ by 2016, as the MMR
is predicted to be 117 (95% CI: 109–125)
in 2015. However, if the decline follows an
exponential trend, India’s MMR would be 159
(95% CI: 153–166) in 2015, and MDG-5
target would only be reached in 2023–2024.
Kerala, Tamil Nadu and Maharashtra had
already reached MMR of 109 by 2009, and if
the same pace of decline continues linearly
or exponentially, Andhra Pradesh, Gujarat
and West Bengal have a good chance of
touching 109 MMR, by 2017-2018. India is
doing well on ‘percent deliveries attended by
skilled health personnel’, with an improvement
from 33% in 1992-19938 to 76% by 2009.17
Goodness-of-fit of linear regression curve on
MMRs of India during 1997–2009 suggests
moderate deviation from the observed values
[chi-squared=0.2 (p<0.032)], while the
exponential fit suggests negligible deviation
[chi-squared=0.36 (p<0.055)].

Discussion
If the pace of linear decline in MMR during
1997-2009 continues, India will be very
close to attaining MDG-5 target level of ‘109’
per 100 000 live births by 2016. However,
India’s IMR would be hovering around 42
in 2015 if the decline follows a linear trend,
and the MDG 4 target level of ‘28’ would only
be achieved in 2023-2024. If the declines in
IMR/MMR follow exponential trends, reaching
MDGs 4&5 targets gets further postponed by
India and most states. India’s MMR decline
during 1997-2009 may mainly be attributed to
favourable contributions from Uttar Pradesh/
Uttarakhand, Bihar/Jharkhand, Madhya
Pradesh/Chhattisgarh, and Rajasthan. Due to
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unfavourable contributions in IMR reduction
efforts by Bihar/Jharkhand, Uttar Pradesh/
Uttarakhand, Rajasthan and Assam, India’s
run for MDG-4 target is delayed.
How comparable are our IMR/MMR
predictions with others? Were the statespecific changes in IMR/MMR during a
particular period reflected in national level
changes in a standardized way or not? Which
one of the two regression curves (linear/
exponential) Indian IMRs/MMRs fits better?
Due to paucity of reliable MMR estimates
for India/states prior to 1997,18 predictions
were based on IMR. A recent Lancet series,5
projected India’s IMR and MMR in 2015 as 43
and 153 respectively, while another report19
projected India’s IMR in 2015 as 46–49.
These predictions matched with our IMR
predictions. Our IMR extrapolations for 2015
are in synchronization with predictions of the
Central Statistical Organization, Government
of India.14 For the states of Assam, Orissa,
and Rajasthan, there is good comparability
between our MMR predictions and the Annual
Health Survey (AHS, 2010-2011).20 For MMR,
our exponential regression-based predictions
match closely with other findings.3,7
Lozano et al.,1 in their paper on tracking
the progress of MDGs 4 and 5 in 163 countries
predicted India’s IMR and MMR in 2011
respectively as 49 (95% CI: 41–56) and
187 (95% CI: 142–238), while our linear
and exponential regression-based estimates
respectively were 48 (95% CI: 47–49) and 50
(95% CI: 46-54); and 178 (95% CI: 173–184)
and 196 (95% CI: 195–197). As compared to
referred predictions1,3,4,5,7,14,18,19 ours are more
robust due to the use of more recent IMR/
MMR data, moving-average IMR estimates,
and predicted IMRs/MMRs through the use of
linear and exponential regression curves.
A trend analysis of IMRs in India during
1970–2000 by Saikia et al.,21 concluded that
the decline was much steeper during the 1970s
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and 1980s, and that IMR had stagnated during
1996–2000, 2000–2004 and 2002–2006. We
also noticed that the decline in IMR was the
lowest during 1996–2001. Our decomposition
of the decline in India’s IMR among the states
also matched this finding.21. Analysis of India’s
IMRs during 1981–19976 found that the decline
tended to stagnate for brief periods and was
often followed by a subsequent rapid decline.
We are of the view that India’s IMR decline
still followed a similar phenomenon, as we
noted that a plateau during 1996–2001 was
followed by a rapid decline during 2001–2006
(Table 1). Our findings agree with previous
studies for Kerala, Maharashtra, Tamil Nadu,
and West Bengal as the only states likely to
achieve MDG 4 and 5 targets.5,14
Contribution of state-specific changes
in rate/ratio onto national-level change:
If populations are similar with respect to
factors associated with the event under study,
there is no problem in comparing events
across states. If populations are not similarly
constituted, direct comparison of the overall
events may be misleading.10 In the present
analysis, rather than measuring changes in
IMR/MMR of India between two time points as
mere percent/absolute change, we estimated
it as: net-effect of state-wise distribution of
live births and state-specific mortality rates/
ratios - a technique used extensively22,23 for
understanding birth weight-specific or regional
differences in mortality.
Linear versus exponential regression?
While estimating the progress made by
different countries including India towards
MDGs 4 and 5, linear regression curves
were used.1,5 However, for understanding
the decline in IMRs of India and Nepal in the
past three decades, exponential regression
curves were found to be more appropriate.13
IMR decline in 18 Western nations in the 20th
century was, for the most part, neither linear
nor exponential.15 For India’s IMR decline
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during 1990-2010, both linear and exponential
regressions fitted well, while for MMR declines,
exponential regression fits better than linear.
As India’s IMR/MMR decline during the past
two decades is an outcome of heterogeneous
progress made by different states, sometimes
linear and sometimes exponential, and also
taking into account high IMR/MMR levels in a
majority of the states - it is difficult to conclude
which of the two regression curves is more
appropriate for the Indian scenario.
Strengths/limitations: Our analysis
included the latest IMRs/MMRs from SRS,
the most reliable source for national and
state specific estimates. For fitting regression
curves, we used moving averages or periodic
estimates, instead of point estimates. One
of the limitations of this study is that our
analysis/interpretation relied completely on
the quality and completeness of SRS data. An
evaluation of SRS data showed omission rates
of 1.8% for births and 2.5% for deaths.24 IMRs
of SRS are considered to be robust,6 and they
matched closely with all the three National
Family Health Survey (NFHS)25 estimates, for
India. However, IMRs of SRS in 2010 were
lower than AHS estimates by 1–10 absolute
points, in eight states.20 India’s MMRs of SRS
deviated substantially with NFHS-226 and UN18
estimates. As MMR estimates of UN are usually
indirect estimates,1,3,18 we are of the opinion
that SRS estimates are still robust for India.
Is maximum decline in MMR between
2004-2006 and 2007-2009 due to NRHM
or an artefact? Periodic analysis of MMR
decline in India during 1997–2009 indicated
maximum drop between 2004–2006 and
2007–2009. Is this finding an artefact or
influence of NRHM? Lim et al.,27 indicated that
India’s conditional cash transfer scheme ‘Janani
Suraksha Yojana (JSY)’ of NRHM contributed
to an increase in institutional deliveries,17 and
was associated with reduction of about four
perinatal and two neonatal deaths per 1000
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live births, while having no significant effect on
maternal mortality.27 Since its launch in 2005,
NRHM is credited with deploying more than
750 000. Accredited Social Health Activists
(ASHAs), as change agents between the
women and the health system, resulting in
improved prospects for maternal and newborn
care5 as compared to the past.
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Conclusions: Even though the pace of
decline in IMR accelerated during 2001–2010
after a period of stagnation (1996–2001), India
is still predicted to fall short of achieving its
MDG 4 target level of ‘28’ per 1000 live births
by 2015, in 11 out of the 15 most populous
states, and in India as a nation. Assam, Bihar/
Jharkhand, Rajasthan and Uttar Pradesh/
Uttarakhand, need to put special efforts for
accelerating decline in IMR. Considering the
pace of MMR decline during 1997–2009, six
out of the 15 most populous states have a
fairly good chance of attaining India’s MDG
5 target level of ‘109’, albeit two–three years
behind schedule (2017–2018).
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Promoting antenatal care services for early detection of
pre-eclampsia
Tin Tin Theina, Theingi Myintb, Saw Lwinc, Win Myint Ooc, Aung Kyaw Kyawa, Moe Kyaw Myinta,
Kyaw Zin Thanta

A prospective, quasi-experimental study was carried out in 2009 at urban health centres (UHCs)
of five townships of Mandalay, Myanmar, to improve the skill of midwives (MWs) in diagnosis and
referral of pre-eclampsia (PE) from UHC to the Central Women’s Hospital (CWH) and to enhance
the supervision of midwives by lady health visitors (LHVs). The intervention was training on quality
antenatal care focusing on PE using an updated training manual. Altogether, 75 health care providers
(MWs & LHVs) participated. In this study, data were extracted from patient registers and monthly
reports of UHCs and CWH. Interviewers were trained regarding the conduct of semi-structured
questionnaires to elicit knowledge and to use checklists in observation of skills in screening of
PE, measuring blood pressure and urine protein (dipstick test). A guide for LHVs was also used
to obtain data, and data was collected six months prior to and after the intervention. Significant
improvements from baseline to endline survey occurred in the knowledge (p<0.001) and skill levels
(p<0.001) including skills for screening, measuring blood pressure and urine protein. At CWH, there
was an increase in referred cases of PE after the intervention, from 1.25% to 2.56% (p<0.001). In
conclusion, this study highlights the early detection of pre-eclampsia by widespread use of quality
antenatal care, education and training of health-care providers to improve their performance and
increase human resources for health care, in order to enable women in our society to have healthy
pregnancies and healthy babies.
Key words: Quality antenatal care, pre-eclampsia, blood pressure measuring, urine protein
measuring, screening, training.

Introduction
Pregnancy is one of the most important
periods in the life of a woman, a family and
a society. WHO’s definition of antenatal care
includes recording medical history, assessment
of individual needs, advice and guidance on
pregnancy and delivery, screening tests,
education on self-care and, identification

of conditions detrimental to health during
pregnancy, first-line management and referral
if necessary.1
Pre-eclampsia is a pregnancy-related
hypertensive disorder occurring usually after
20 weeks of gestation and a major cause
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of maternal and fetal death and leads to
premature delivery worldwide. According
to a report on progress towards achieving
the United Nations Millennium Development
Goals, the maternal mortality ratio (MMR) in
the South-East Asia Region in 2010 was 150.2
Hypertensive disorders contribute to about
one in every six maternal deaths in SouthEast Asia.3 In Myanmar, MMR was 240 per
100 000 live births in 20084 and antenatal
care (ANC) coverage (at least four visits,
2006–2010) was 73%.5 Moreover, eclampsia
is the third leading cause of maternal death
(11.3%) in Myanmar.6 Therefore, we need
to explore the dimensions of antenatal care,
such as access to care, and content of care to
strengthen quality of ANC. Antenatal care is
one of the “four pillars” of safe motherhood,
as formulated by the Maternal Health and
Safe Motherhood Programme, (WHO 1994).7
In 2009, for prenatal care, WHO emphasized
that mothers should observe the periodicity
of prenatal visits. It is essential for mothers
to have at least four prenatal visits to ensure
proper care.8
The benefits of antenatal care are
recognized and several studies suggested
that antenatal care may protect mothers from
complications due to pregnancy including
pre-eclampsia. Timely diagnosis and proper
management prevent the complications of
PE.9
This study was conducted with the
following objectives:
•

to improve the knowledge and skill of
midwives in the detection of PE;

•

to improve the referral of pregnant
women with PE to the Central Women’s
Hospital, Mandalay; and

•

to enhance the supervision of MWs
by LHVs in the detection and referral
of pre-eclampsia cases by training on
quality antenatal care focusing on PE
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using updated training modules based
on pregnancy, childbirth, postpartum
and newborn care (PCPNC).5

Methods
Study design and study area
This operations research adopted a prospective,
quasi-experimental design. Myanmar is
situated in South-East Asia and Mandalay is the
central part of Myanmar. Mandalay is divided
into seven townships, each with one UHC. This
study was carried out at five UHCs.

Participants
Altogether, 75 basic health staff (MW and
LHV) working in 5 UHCs participated. Since
this was an operations research without a
control group, all the staff from these five
centres needed to be trained. After obtaining
written informed consent, they were enrolled
as participants in this study.
Data collection tools were patient registers
and monthly reports from UHCs and CWH,
data from five UHCs, semi-structured
questionnaires to assess knowledge, and
checklists in observation of skills in screening,
measuring blood pressure and urine protein
and guide for the LHVs.
The Intervention was divided into three
phases.
Phase I: Preparatory phase;
Phase II: Conducting training workshops on
quality antenatal care and detection of preeclampsia; and
Phase III: Assessment of the impact.
Phase I: Preparatory phase
The project management team was formed
for overall coordination, management and
monitoring of the project and an advocacy
meeting was held.
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Based on the translated Pregnancy,
Childbirth, Postpartum and Newborn Care:
A guide for essential practice (PCPNC,WHO,
2006), A Trainees Manual and Trainers
Handbook developed by the Reproductive
Health Programme, Ministry of Health,
the research team developed a booklet on
Strengthening of Quality Antenatal Care
focusing on pre-eclampsia both in English
and Myanmar languages to be used in
interventions.
Phase II: Conducting training
workshops on quality antenatal care
and detection of pre-eclampsia
The objective was to strengthen quality
antenatal care focusing on PE by using the
updated training manual booklet. Thirty-five
participants from two townships and 40 from
the remaining three townships attended the
workshop separately.
The research team handed over
sphygmomanometers to each township. Each
participant was provided a training package
containing PCPNC, trainees’ manual, homebased maternal record (HBMR), training
manual booklet (both in English and Myanmar
languages), and test strip boxes for measuring
urine protein.
Presentations and discussions covered
(1) components of quality antenatal care;
(2) how to use home-based maternal
record (HBMR); and (3) pregnancy-induced
hypertension. Detailed training on accurate
measurement of blood pressure of pregnant
women using sphygmomanometer, and urine
protein using dipstick test, was done and
attention given to individual participants.

Phase III: Assessment of the
impact
The aims of phase III were to evaluate the
accuracy of diagnosis and correct referral of
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PE patients correctly to the tertiary hospital.
Monitoring on service provision to 9243 AN
clients was done by LHVs three months after
the intervention at five UHCs. Measurement
of blood pressure and urine protein validated
by LHVs on every 10th sample tested by
MWs.
Data were collected by extracting registers
and interviewing the midwives to know the
knowledge of PE six months before and after
the training.
Data management
The researcher checked questionnaires and
forms for completeness, consistency and
errors at the end of each day and collected
data were entered and analysed with the
support of Epi-Info software.
Data analysis
A chi-squared test was undertaken to determine
the statistically significant differences in the
proportions of PE cases identified and referred
comparing the pre- and post-intervention
data.
Knowledge scores on screening for PE and
level of skills were compared by using paired
t-test to determine the extent to which training
improved knowledge.
Ethical considerations
This study was approved by the Institutional
Ethics Committee and informed written
consent obtained from all participants.

Results
A total of 75 participants including midwives
and lady health visitors from these five UHCs
attended this training. Assessment of the
knowledge was done on midwives where we
used 10 questionnaires including “How do you
diagnose a case of PE?”, “Have you referred PE
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Table 1: Mean level of knowledge and mean net improvement of midwives in each centre
Centres

No: of
Midwives

Baseline
level

End-line
level

Mean net
improvement

A

12

5.67

8.83

3.16

B

11

6.18

7.73

1.55

C

9

6.11

8.89

2.78

D

10

5.30

10.11

4.67

E

13

5.22

7.00

1.25

All

55

5.71

8.47

2.69

p value
(Pair t test)

(p=0.001)

A – Chan Mya Tharzi Township
B – Pyi Gyi Tagon Township
C – Maha Aung Myae Township
D – Aung Myae Thar San Township
E – Chan Aye Tharzan Township

cases to the referral hospital in the past two
months?”, “In which following pregnancies is
PE more common?” etc.

(p<0.001), “in which pregnancy PE is common”
(p<0.001), and “serious fetal outcomes of PE
cases” (p<0.001).

There was a significant improvement of
knowledge regarding some questions at the
end-line comparing the baseline level: “How
do you diagnose a case of PE” (p<0.001),
“how often have you referred PE cases”

At the baseline survey, the mean knowledge
level among midwives from UHCs was 5.71
and at the end-line, it was 8.47 (p<0.001)
(Table 1) and comparison of knowledge level
was analysed by using paired t test.

Figure 1. Knowledge scores of midwives by centre, before and after intervention
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Skill
There were three parts concerned with
assessment of skill: (1) observation of skill
in screening; (2) measuring blood pressure;
and (3) correct methods of measuring urine
protein. The skill of midwives was assessed by
LHVs and research assistants using checklists.
We observed the skill of midwives in screening,
by asking the pregnant women the following
questions: number of taking pregnancy, age
of pregnant women, family history of PE,
underlying medical conditions, assessment of

Tin Tin Thein et al.

symptoms of PE, assessment of blood pressure
and urine protein at the booking. We used
the checklist for midwives while they were
measuring blood pressure and urine protein
of pregnant women. There was statistical
significance between baseline and end-line
survey in regard to these three components
(p<0.001). At the baseline survey, the mean
score on skill among midwives from UHCs
was 12.45 and at the end-line, it was 18.21
(p<0.001).

Table 2: Skill of the midwives
Skill in screening
of pregnancy

Skill in blood pressure measurement

Skill in urine protein measurement

Skill of the midwives
at baseline
Mean

7.1607

2.6429

2.6429

Median

7.5000

3.0000

3.0000

8.00

2.00

2.00

±2.11296

±0.74903

±0.74903

Minimum

3.00

1.00

1.00

Maximum

12.00

4.00

4.00

Mean

10.4821

3.8929

3.8393

Median

10.0000

4.0000

4.0000

9.00

4.00

4.00

±2.87934

±0.65167

±0.78107

Minimum

5.00

3.00

3.00

Maximum

15.00

5.00

7.00

Mode
SD

Skill of the midwives
at end-line

Mode
SD

Overall skill of the midwives
Mean

SD

Mean
difference

t

p value

Overall skill of the midwives at
base-line

12.45

±2.327

5.77

14.99

<0.001

Overall skill of the midwives at
end-line

18.21

±3.223
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Table 3: Detection of PE in UHCs
Centres

p value

New PE cases
Baseline

End-line

A

12 (1.47%)

14 (0.31%)

B

8 (0.54%)

C

Total pregnant women
attending ANCs
Baseline

End-line

<0.001

819

4471

9 (0.53%)

0.095

1475

1705

26 (1.24%)

19 (0.18%)

<0.001

2094

10442

D

91 (3.39%)

44 (1.11%)

<0.001

2688

3962

E

0

0

637

803

Case detection
In this study, data collection tools mentioned
above were used. Moreover, we applied the
supervision checklist for LHVs. As we compared
baseline and end-line levels in case detection,
there were many PE cases detected at baseline
level in all centres apart from Centre E than
at end-line. However, the number of total
pregnant women attending ANC was more at
the end-line in these centres (Table 3).
At Centre E, there were urban health centres
and some NGO clinics as well and pregnant
women from this area also went there. Thus, not
only an absence of PE cases was detected but
also a reduction in the total number of pregnant
women attending ANCs compared with the four
other centres (Table 3).

Regarding the referral of PE cases to
tertiary hospital, we extracted data on
referred PE cases from the hospital register.
Referred cases were not only from these five
UHCs, but from other private clinics and NGOs
also (Table 4).

Discussion
Despite increased antenatal care coverage in
Myanmar (63.9% in 2006, 64.6% in 2007),
the maternal mortality ratio was 240 per
100 000 live births in 2008.4 This is still above
the Millennium Development Goal target.
Maternal mortality has been likened to the
tip of the iceberg, and maternal morbidity
to its base. Moreover, maternal disease is

Table 4: Referral of PE case to Central Women’s Hospital (Mandalay)
Centres

p value

New PE cases
Baseline

End-line

Baseline

End-line

A

12

14

819

4471

B

8

9

1475

1705

C

26

19

2094

8348

D

91

44

2688

3962

E

0

0

637

803

95
(1.25%)

189
(2.56%)

7594

7385

Referral
hospital
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Total pregnant women
attending ANC

<0.001
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reflected in the offspring which underlines the
importance of this issue.10
A majority of PE-related deaths in low- and
middle-income countries (LMIC) occur in the
community, thus intervention must be focused
at this level.11 In Myanmar, maternal death
due to eclampsia is 11.3 % and it is the third
leading cause of death.6
Therefore, prevention strategies should be
applied to every pregnant woman since we
cannot predict who will develop PE. Three
primary delays lead to an increased incidence
of maternal mortality from PE: delay in
decision to seek, delay in reaching the health
facility and delay in health service provision.
In our study, there was a significant
improvement of knowledge and skill concerned
with screening, measuring blood pressure
and urine protein by dipstick test at the
end-line comparing the baseline level. It
showed an improvement in their practice. As
a consequence, they could detect PE cases
correctly. One study from United Republic of
Tanzania revealed that provider performance
is considered to be directly proportional to
skills obtained after training and motivation,
which includes appreciation by the supervisors
and the opportunity for increased training.12
However, it is considered to be inversely
proportional to barriers such as low salaries
and poor working conditions.13,14 Affordability
of detection tools to measure blood pressure
and proteinuria is challenging due to financial
cost and lack of training as well.11
Regarding case detection, there was a
reduction in new PE cases in these centres
at the end-line. However, there was an
improvement in the skill of midwives at
the end-line compared with the baseline
(p<0.001). This means there was a reduction
in the number of new PE cases in these areas
quantitatively, but they were able to detect the
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correct cases of PE qualitatively. Boller C et
al. (2003) support that using well-trained and
skilled providers leads to better counselling
and provision of maternal care.15
Our study revealed an improvement in
referral of PE cases to the tertiary hospital
from all five UHCs and from other clinics as
well. By providing training to our participants,
they were well equipped with knowledge about
quality antenatal care and PE. Therefore, they
were able to create awareness through health
education among pregnant women on PE.
Thus, pregnant women themselves from these
townships might come to CWH for antenatal
care.
Enhancement of supervision of MWs by the
LHVs in the detection and referral of PE cases
was conducted in our study. We used checklists
to observe the screening of midwives’ PE
cases, skill of midwives in measuring blood
pressure and urine protein at antenatal clinics.
These activities of midwives were supervised
by LHVs of concerned townships. If there were
some mistakes by midwives, LHVs corrected
the mistakes and enhanced supervision to
bring them on the right track. One study
mentioned that strengthening supportive
supervision from the management team in
order to improve counselling during antenatal
care was crucial.12

Conclusion
This study highlights the detection of preeclampsia by widespread use of quality
antenatal care, education and training
of health care providers to improve their
performance and increase human resources
for improved health care. We hope that
well trained and skillful midwives could
provide essential maternal care ensuring
universal coverage of maternal services.
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Promoting Antenatal Care Services for early detection of pre-eclampsia

Sustainability
For sustainability, as a research output
utilization, the maternal and child health
section, Department of Health revised the
training manual booklet and applied the
revised handbook in the community.

Recommendation
(1) To enable early detection of PE, noninvasive screening methods using blood
pressure apparatus and urine dipstick
test at all antenatal clinics in both urban
and rural areas should be practised.
(2) Health care providers need to attend a
refresher course on screening methods
of PE.
(3) The correct usage of measuring BP and
urine protein by supervisors should be
regularly assessed.

Strengths and challenges
Strengths
•

Encourage midwives to conduct the
instructions according to the training
manual booklet.

•

They become quite confident in dealing
with patients as they are familiar with
the training manual booklet.

Challenges
•

•

Midwives are overloaded with both
MCH tasks and other public health
activities. Thus, they do not have
enough time to concentrate on quality
antenatal care.
Midwives training on how to measure
blood pressure of pregnant mothers
correctly and urine protein with the
dipstick test precisely.
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•

It is necessary to explain to the
trainees that, they must strictly adhere
to instructions to achieve accuracy.
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Haemoglobinopathies – major associating determinants
in prevalence of anaemia among adolescent girl
students of Assam, India
Santanu K Sharmaa, Kanwar Naraina, Kangjam R Devia, Padyumna K Mohapatraa,
Rup K Phukana, Jagadish Mahantaa

Prevalence of anaemia among adolescent girl students of Assam, a north-eastern state of India,
was evaluated along with its associating determinants. The present study revealed that anaemia
is a major public health problem among adolescent girl students of Assam. The overall prevalence
of anaemia among adolescent girl students of Assam is as high as 71.5%. Non-nutritional factors
such as infection due to helminths was substantially low (24.71%). Ascaris lumbricoides was
the most frequent infection (10.6%), followed by Trichuris trichiura (6.2%), and hookworm
infestations (3.9%). Polyparasitic infection (A. lumbricoides, T. trichiura and hookworm) was
observed in 0.5% of the study subjects. While coinfection due to A. lumbricoides and T. trichiura
was 2.3%, A. lumbricoides and hookworm was 1.1% and T. trichiura and hookworm was 0.9%.
Serum ferritin level in a subgroup of samples was in the lower normal range. Malaria parasite was
not detected in any of the slides. We have observed a gene frequency of 0.188 for βE-globin gene
among the adolescent girl students of Assam. The gene frequency for βE-globin gene ranged from
0.071 to 0.266. Statistically significant difference (F=3.471; P=0.001) of mean haemoglobin level
was observed in different types of haemoglobin variants. Multiple regression analysis, in a subset of samples having information on Hb levels (g/dl), helminthic infestation (A. lumbricoides,
T. trichuria and hookworm), haemoglobin type, revealed haemoglobin type (Hb E) was the important
determinant of anaemia among adolescent girl students in the present study.

Introduction
Anaemia is a widespread public health problem
associated with an increased risk of morbidity
and mortality, especially in pregnant women
and young children.1, 2 As in other developing
countries, anaemia is a major public health
problem in India.3 Assam, a north-eastern
state of India, also reflects a similar scenario
of the national average in prevalence of
anaemia. 4 Studies conducted reflect high
prevalence of anaemia among tea garden
workers of Assam.5

Non-nutritional factors associated with
anaemia, such as geohelminthic infestations,
malaria, haemoglobinopathies etc. are
widely prevalent in this part of the country
due to the geoclimatic conditions and ethnic
affiliation of the people of this region.5,8-17
Earlier studies indicate high prevalence of
helminthic infestations in this part of the
country.5,8,9 The north-eastern region of India
exhibits unique topography with valleys and
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hills with tropical evergreen rain forests
and vivid isothermic zones. This geoclimatic
condition of the region facilitates transmission
of malaria parasites, especially Plasmodium
falciparum, with widespread distribution of
chloroquine-resistant strains.13, 18 The northeastern region of India is considered as a
mosaic of people with diverse ethnicity and
cultural entity. Streams of human waves had
migrated to this part of the country centuries
ago and settled in different parts of the region
maintaining their sociocultural solidarity.19
As in other South-East Asian countries, the
autochthonous inhabitants of this part of
India are predominantly of Mon-Khamer,
Tibeto-Burman, Astro-Asiatic origin.14, 20 Thus,
with the linguistic and cultural affiliation of
the autochthonous inhabitants of north-east
India with the south-east Asian population,
the region exhibits high gene frequency for
Hb E.14,15 Sickle cell haemoglobin is mostly
confined to the tea garden labour communities
of Assam.16,17 Prevalence of thalassemia carrier
state among college students and expectant
mothers was 3.24% and 3.2%, respectively.6
Further, a positive correlation of P. falciparum
percentage and high gene frequency for βEwas documented in malaria-endemic zones of
north-east India.15
Therefore, the present study is an attempt
to find out the prevalence of anaemia among
adolescent girl students of selected districts
of Assam with an attempt to evaluate the
associating determinants of anaemia.

Materials and methods
Study area, sample size and
collection of samples
In the present study four districts, viz.
Barpeta, Bongaigaon, Kamrup and Dibrugarh,
were included purposively. Considering 50%
prevalence of anaemia, to get maximum
sample size, with confidence coefficient of
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95%, confidence interval of ±5%, design
effect of 1.3% and rate of homogeneity 2%,
the estimated total sample required is of
510 individuals from 30 clusters from each
districts. However, considering the refusal
rate, a cluster size of 40 was maintained.
The selection of the schools in the respective
districts was based on probability proportional
to size (PPS) sampling approach and students
enrolled in VIII and IX standards were included
in the study. In case of refusal by the school
authority, an adjacent school under the same
block was included in the study.
Forty girl students were selected randomly
after serially listing the total girl students of
each selected school using random number
table. In case of refusal or non-availability,
additional students were selected on the basis
of the random table. Identified schools were
visited prior to the collection of the samples
and briefed about the programme. On the
day of sample collection, details about the
students pertaining to age, class in which
studying, name of the head of the family,
information on residential address etc. were
recorded in a predesigned proforma. Written
consent from the parents was obtained before
collection of samples.
Finger-pricked blood samples (20 µl) were
collected using fixed volume micropipette and
transferred to individually labelled 2.5 multi
2.5 inch Whatman filter paper (No: 1). The
samples were air dried and packed individually
in low-density polyethylene (LDPE) autoseal
pouches after proper marking for estimation
of haemoglobin. Collected samples were
analysed within 10 days of collection.
Prevalence of haemoglobinopathies,
thalassaemia and serum ferritin level, venous
blood (3 ml) was collected from every 10th
individual in K3EDTA vials (AcCuvet Disposible)
as well as in plain Clot activator vials (AcCuvet
Premium). In case of refusal by the selected
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10th individual, the next subject was included
in the study. Necessary precautions were
taken in storage and transportation of the
samples.
Stool samples were collected in two labelled
vials, one containing 10% formal-saline and
the other having 2.5% potassium dichromate
solution to study the prevalence of helminthic
infestations. The vials were distributed to the
selected individuals on the day of collection of
the blood samples. The students were advised
to dispense about 2–3 g of stool samples
in each vial separately and hand over the
samples to the field team the next day. In
case of defaulters, an additional two attempts
were made for collection of the stool samples.
The samples were finally transported to the
laboratory.
Thick and thin smears of fresh blood
samples were prepared for individual students
to study malarial infections. The slides were
labelled and air dried and transported to the
laboratory for screening.

Analysis of samples
Haemoglobin levels of the individual dry
blood samples were estimated by standard
cyanmethaemoglobin method after elution
in Drabkin’s solution. 21 Prevalence of
haemoglobinopathies and thalassaemias was
determined by cation exchanger HPLC based
Variant Hemoglobin Testing System (BioRad)
using β-thalassaemia short programme as
per protocol of the manufacturer (BioRad)
provided along with the kit. Serum ferritin level
of individual serum samples were determined
by commercially available ferritin ELISA kit
(Calbiotech Inc.). Protocol provided by the
manufacturer was followed for estimation of
serum ferritin. Detection of malaria parasite
was based on examination of both thick and
thin smears of the blood slides stained with
3% Giemsa stain. Similarly, stool samples
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collected from the field were analysed
microscopically for presence of helminthic
infestation by adopting the formalin-ether
method of World Health Organization (WHO),
1994.
The data generated were computed and
analysed using suitable statistical software
packages such as Epi Info, SPSS etc. Gene
frequency of βE-globin gene was calculated
based on the Hardy–Weinberg Equilibrium.
Further, in order to understand the correlation
of Hb levels multiple regression analysis
was performed in a sub set of samples
where information on haemoglobin type and
helminthic infestation was available. The
mean haemoglobin level across three different
groups, based on haemoglobin types (Hb AA,
Hb AE, Hb EE) was compared by Analysis
of Variance (ANOVA). Multiple regression
analysis was used to determine factors
influencing haemoglobin level in a sub set of
adolescent girls. The factors (independent
variables), haemoglobin type, helminthic
infestations, due to Ascaris, Trichuris and
hookworm, were entered as categorical
variables (0=absence and 1=presence) and
the haemoglobin level (dependent variable)
was entered as continuous variable. We used
“Enter” option for regression analysis. In this
type of analysis all independent variables are
entered in a block in a single step.

Results
Dry blood samples numbering 4457 were
collected from Barpeta (n=1116), Bongaigaon
(n=1150), Dibrugarh (n=1069) and Kamrup
(n=1122) districts were screened to study
the prevalence of anaemia by estimating
haemoglobin (Hb) levels. The overall refusal
rate, i.e. total number of individual samples
who refused to participate in the study divided
by numbers of individual approached for
analysis of blood samples was 5.8%. However,
the district-wise dropout rate in Barpeta,
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Bongaigaon, Dibrugarh and Kamrup district
was 7%, 4.3%, 10.9% and 6%, respectively.
The mean (± SD) age group of the study
subjects was 13.62 ±1.1 years.
The mean (± SD) haemoglobin level of
the adolescent girl students enrolled in the
study was 11.02 ± 1.79 g/dl. In Barpeta,
Bongaigaon, Dibrugarh and Kamrup districts
the mean (± SD) haemoglobin levels of
adolescent girl students was recorded as
11.15 ± 1.72, 11.40 ± 1.69, 10.81 ± 1.95
and 10.69 ± 1.72 g/dl respectively. Hb level
was <12.0 g/dl in 71.5% of the adolescent
girl students, indicating high prevalence of
anaemia. District prevalence of anaemia
and severity of anaemia among the study
population is depicted in Figure 1. No significant
difference was observed in haemoglobin level
in duplicate samples, obtained from every
10th individual in filter paper, for quality
control for estimation of haemoglobin from
dry blood samples (Figure 2).

Santanu K Sharma et al.

Stool samples numbering 2499 were
analysed for the prevalence of helminthic
infestations. The number of stool samples
received from Barpeta, Bongaigaon, Dibrugarh
and Kamrup districts was 705, 707, 403 and
684, respectively. The refusal rate in collection
of stool samples was 43.8%. The district-wise
rate of refusal was 36.8%, 38.5%, 36.0% and
64.1% for Barpeta, Bongaigaon, Dibrugarh
and Kamrup districts respectively. Helminthic
infestation was observed only in 16.97%
of the students. Dibrugarh district exhibits
maximum prevalence of helminthic infestation
at 24.71%. Helminthic infestation in Barpeta,
Bongaigaon and Kamrup districts was 18.01%,
10.33% and 13.65%, respectively. Overall,
A. lumbricoides was the most frequent
helminthic infection (10.6%), followed
by T. trichiura (6.2%), and hookworm
infestations (3.9%). Polyparasitic infection
(A. lumbricoides, T. trichiura and hookworm)
was observed in 0.5% of the study subjects.

Figure 1: Prevalence and severity of anaemia among
adolescent girl students of Assam
Severe (< 7 g/dl), Moderate ( 7–9.99 g/dl),
Mild (10–11.99 g/dl), Normal (≥ 12 g/dl)
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Figure 2: Box and Whisker graph comparing results of haemoglobin
estimation in duplicate samples

While coinfection due to A. lumbricoides
and T. trichiura was 2.3%, A. lumbricoides
and hookworm was 1.1% and T. trichiura
and hookworm was 0.9%. Prevalence and
distribution of different helminthic infestation
among adolescent girl students of Assam is
reflected in Figure 3.
Absence of malaria parasite in any of the
collected blood samples (n=4457) indicates
lack of even asymptomatic malaria cases
in the study population. Ten per cent of the
slides were cross-checked for interobservation
variance and 100% concordance was noted.
Screening of 419 blood samples by cation
exchanger HPLC based Variant Hemoglobin
testing system (BioRad) indicates Hb E is a
widely prevalent variant haemoglobin in the
present study. The gene frequency for βEglobin gene among adolescent girl students
of Assam in the present study was 0.188.
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β E-globin gene frequency was highest in
Dibrugarh district (0.266). Gene frequency
for βE-globin gene in Barpeta, Bangaigaon
and Kamrup districts was recorded as 0.071,
0.239 and 0.173, respectively. Figure 4
represents the prevalence of Hb E and other
variant haemoglobins along with suspected
β-thalassaemia observed in the present
study.
In addition to Hb E, other variant
haemoglobins like HbS and HbD was also
observed in very low frequency. Two cases of
heterozygous state of sickle cell haemoglobin
were observed in Dibrugarh district and both
the cases were from the tea garden labour
community. While heterozygous state of Hb
D was observed in one subject of Bongaigaon
district, one subject was detected with double
heterozygous state of Hb ED in Kamrup
district.
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Figure 3: Prevalence of helminthic infestation
among adolescent girl students of Assam

Figure 4: Prevalence of haemoglobinopathies and thalassaemias
among adolescent girl students of Assam
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Serum ferritin levels of adolescent girl
students were screened in the present study.
Of 419 samples, 112 were from Barpeta, 95
from Bongaigaon, 111 from Dibrugarh and 101
from Kamrup districts, and were screened for
serum ferritin level. Mean ± (SD) serum ferritin
level among the adolescent girl students was
20.94±7.3 ng/dl. Considering <10 ng/dl of
serum ferritin as the cut off for females, it was
observed that only two samples (0.5%), one
each with normal (HbAA) and heterozygous
(HbAE), were with <10 ng/dl of serum ferritin.
The remaining 99.5 % of samples were with
normal level of serum ferritin.
Information on haemoglobinopathies
was available for 419 girl students. Hb E is
the major variant haemoglobin prevalent
among the adolescent girl students of Assam.
A statistically significant difference (F=3.471;
P=0.001) of mean haemoglobin level was

observed in different types of haemoglobin
variants, particularly Hb E, among the
adolescent girl students (Figure 5).
Further, in a sub set of 256 samples,
information on all parameters i.e. Hb levels
(g/dl), helminthic infestation (A. lumbricoides,
T. trichuria and hookworm) and haemoglobin
type were available. Multiple regression
analysis revealed haemoglobin type (Hb E)
is the important determinant of anaemia
among adolescent girl students of Assam in
the present study (Table 1 and Figure 6).

Discussion
The present study revealed that anaemia
is a major public health problem among
the adolescent girl students of Assam with
the overall prevalence as high as 71.5%.
This corroborates the findings of the earlier
National Family Health Survey-3 (NFHS-3).

Figure 5: Box and Whisker plot showing the mean, range and interquartile
haemoglobin levels according to haemoglobin type
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Figure 6: Box and Whisker plot showing haemoglobin level in a sub set of
adolescent girl students of Assam according to their haemoglobin type

Table 1: Determinants of haemoglobin level based on multiple linear regressionsa

Model

a

Unstandardized
coefficients

Standardized
coefficients

B

Std
Error

Beta

t

Sig.

Lower
bound

Upper
bound

Hb Type

-0.430

0.097

-0.268

-4.449

0.000

-0.621

-0.240

Helminthic
infestation Ascaris

0.185

0.340

0.036

0.544

0.587

-0.485

0.855

Helminthic
infestation Trichuris

-0.380

0.393

-0.065

-0.967

0.335

-1.155

0.394

Helminthic
infestation hook
worm

-0.112

0.448

-0.016

-0.250

0.803

-0.996

0.771

Dependent variable: Hb (g/dl) for all samples

NFHS-3 data revealed 69.6% prevalence of
anaemia among ever-married women (in the
age group 15–49 years) and 77.3% among
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95.0% confidence
interval for B

children (in the age group of 6–35 months).
Thus, the prevalence of anaemia remains
unchanged in the State.
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Among the non-nutritional factors,
infection due to helminths was substantially
low (24.71%) in the present study. Prevalence
of A. lumbricoides was observed in 10.6%
of the adolescent girl students against 63%
documented among school students of Assam
earlier.8 Similarly, prevalence of T. trichiura
(6.2%) and hookworm (3.9%) was found to
be low in the present study in comparison
to earlier studies reported from Assam.5,8,9
The de-worming programme adopted by the
state government among the adolescent girl
students may have some impact in lowering
the helminthic infestation in the present study.
Serum ferritin level in a sub group of samples
was in the lower normal range. Probably due
to the lower life span of the RBCs with Hb E,
severe lower respiratory infection may be
associated with lower normal level of serum
ferritin.22 However, normal or elevated levels
of serum ferritin do not indicate adequate iron
stores necessarily, particularly in populations
exposed to recurrent infections.23, 24 Further,
it was also observed in the study, that IFA
supplementation programme for school girls
was part of a routine programme in some of
the districts of Assam included in the study
districts. The supplementation programme
was, however, not regular. In the present
study other infections, except malaria parasite
and helminths, were not included.
Among the non-nutritive factors, as
associating determinants of anaemia, only
haemoglobinopathies and thalassaemias
were included in the present study. A gene
frequency of 0.188, ranging from 0.071
to 0.266, was observed for βE-globin gene
among the adolescent girl students of Assam.
Prevalence of high gene frequency for βE-globin
gene has been documented earlier (1987 and
2009) among the autochthonous inhabitants
of north-eastern India.14, 15 Prevalence of other
haemoglobinopathies was substantially low
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in the present study. Earlier studies (1988,
1958 & 2003) also reflect the prevalence
of sickle cell haemoglobin and Hb D, both
in heterozygous state (Hb AD) and double
heterozygous state with Hb E (Hb ED) in
Assam.16, 17, 25 We have observed a statistically
significant difference (F=3.471; P=0.001) of
mean haemoglobin level in different types
of haemoglobin variants, particularly with
Hb E. Further, analysis of a subset of samples
comprising all available parameters of the
study also indicates statistically significant
difference (F=5.062; P= <0.001) of mean
haemoglobin level with different types of
haemoglobin variants.
One of the significant findings of the present
study is the role of haemoglobin E (Hb E) as
an important non-nutritional determinant of
anaemia among adolescent school children.
Thus, the present baseline study indicates
the need of a further comprehensive study
to determine the role of haemoglobin type
as an associating determinant of anaemia in
this part of the country. Further, a significant
decline in prevalence of helminthic infestation,
as compared to earlier studies (2004, 2006
& 2009), is also a striking observation of the
present study. De-worming at regular intervals
and creation of awareness on personal hygiene
and sanitation may further reduce helminthic
infestation among adolescent girl students
of Assam and consequently improve their
haemoglobin status.
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Early discontinuation of intrauterine device in
Nepal – a retrospective study
Subash Thapaa

Background: The Intrauterine Device (IUD) is the least popular method of contraception for family
planning in Nepal. In addition, discontinuation in the early days after insertion is very high and
information related to factors affecting early discontinuation is very limited.
Methods: A retrospective study was carried out over a 5-year period to determine the associated
factors for early discontinuation of the IUD. Insertion, consultation and removal records of IUD
users of Kshetrapati Family Welfare Centre, Kathmandu, were reviewed. Removal within 12 months
of insertion is defined as early discontinuation. The study participants were selected randomly.
Uni-variate and logistic regression analysis were used to analyse predictors of early discontinuation
of IUD.
Results: The results showed that one fifth of the 230 women using IUD discontinued within the
first year of insertion. Side-effects were the main reason for early discontinuation followed by
expulsion. Woman’s occupational status, husband’s occupational status, husband’s educational
status, experience of side-effects and follow-up practice were associated with early discontinuation
of IUD. Menstrual disorder and abnormal vaginal discharge were also associated with early
discontinuation.
Conclusion and recommendation: Risks of IUD discontinuation were found to be very high
during the early days of insertion and side-effects were identified as the major cause. So, proper
management of side-effects would be very important to reduce early discontinuation of IUD.
Key Words: Intrauterine device, discontinuation, follow-up, side-effect, reproductive intention.

Introduction
The intrauterine device (IUD) is the least
popular method of contraception for family
planning in Nepal. Only 0.4% of women use
the IUD and among them, about 13% remove
it within the first year and 20% remove it
within the second year.1 This behaviour is
mainly governed by women’s reproductive
intentions, reproductive status, the combined

impact of age, duration of marriage and
number of surviving children.2,3
Likelihood of discontinuation of
contraception is higher among women of low
parity and those who had not achieved their
desired family size at the start of the segment of
use.4–6 The family size preference is apparently
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more important than preference about sex of
children in determining contraception use.7,8
However, women who want to space births
are twice as likely to discontinue using the
IUD within the first year as compared with
those who want to limit childbirth.9 Studies
had noted that women of lower age, along
with low education and those who have tried
other contraceptive methods are more likely to
discontinue IUD, although education does not
always emerge as a key determinant.3,10,11
A study in Southern Jordan reported that
planned pregnancy was the main reason for
discontinuation of all contraceptive devices.8
Especially for IUDs, side-effects and health
concerns also play an important role in
discontinuation.7,12 Irregular bleeding, lower
abdominal pain, and vaginal discharge appear
to be other key reasons for discontinuation.10
In the context of Nepal, side-effects are the
most frequently cited reason for stopping use.
Only a few discontinue use because they want
more children.1,13 Another important point is
that 40% of IUD users do not practice followup visits even when they were told by the
health workers. The main reason is that many
women experience no pain or problems with
the method. Similarly, the women do not feel
any need for the follow-up and it takes a long
time to reach to the health facility.1
Low use and high discontinuation is a public
health concern. The study of discontinuation
and its causes clearly remains important
for programme planning and guidance. In
Nepal, very few studies on IUD have been
documented; and studies that have been
conducted lack appropriate design and power
of analysis. In the current study, an attempt
has been made to determine the factors
associated with the early discontinuation of
IUD. The study, at first, examined the sociodemographic characteristics of IUD users.
Then, the study identified the reasons for
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early discontinuation of IUD and examined the
association between those factors.

Material and methods
The study was a retrospective one in which
women inserting IUD from January to
December, 2004 were followed over a period
of five years (2004–2009), based on the
data of the IUD users of the Kshetrapati
Family Welfare Centre (KFWC) in Kathmandu.
During the period, some women were found
to discontinue using IUD whereas some were
continuing the use. Within a period of one
year, 540 women opted for IUD (TCu 380A) at
the family welfare centre and simple random
sampling was done to cover the required
sample size of 230 women. The sample size
was estimated by means of power calculation
based on the discontinuation rate of 13%1 in
the first year with a level of significance of
0.05 and power of 95%.14,15
In KFWC, women going in for IUD were
at first registered in an insertion record, then
their follow-up visits and complaints were
recorded in a consultation record and finally,
the women discontinuing use were recorded
in a removal record. These three different
records were reviewed for the study purpose.
Consent for data review was taken from the
board of directors of KFWC, Kathmandu.
The institutional ethical review board of B. P.
Koirala Institute of Health Sciences (BPKIHS),
Dharan, Nepal approved the study protocol
and consent process.
Variables studied were age during
insertion, place of residence, educational
status, occupational status, husband’s
educational status, husband’s occupational
status, total number of children, sex of last
child, reproductive intention, duration of use
of IUD, side-effects and follow-up practice.
During routine clinic hours, information from
the IUD users regarding side-effects such as
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pain in abdomen, and excessive menstrual
bleeding were all taken through interview by
the IUD trained nurses in the family planning
centre and recorded in the appropriate
record. Similarly, early discontinuation
of IUD has been defined as removing IUD
within the first 12 months after insertion and
the women in this category were known as
“early discontinuers”.1,2,10, Meanwhile, women
removing the IUD after 12 months as well as
women who were still continuing use during
the study period were known as “women who
did not discontinue early”.
All analyses were carried out using PASW
statistic version 18.0. Univariate statistics
were used to test association and to calculate
the crude odds ratio and confidence intervals.
A logistic regression analysis was then carried
out to identify the selected variables that
were the best independent predictors of early
discontinuation of IUD, after adjusting for
the husband’s education status, husband’s
occupation status and women’s occupation
status. Husband’s education status, husband’s
occupation status and women’s occupation
status were entered in the model at the first
step and then, selected variables were entered
into the model. Similarly, Kaplan–Meier
analysis was used to identify the relationship
between side-effects and continuation of
IUD.

Results
Characteristics of the IUD
users and reasons for early
discontinuation
In order to determine the associated factors
for early discontinuation of IUD, insertion,
consultation and removal records of 230 IUD
users were reviewed for a five-year period.
During the period of study, all the women were
using TCu 380A IUD. No significant difference
was found between users whose records
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were reviewed and those whose records were
not reviewed in terms of sociodemographic
characteristics. Table 1 shows a comparison of
different characteristics between the women
who discontinued early with those who did
not.
Overall (N=230), Brahmin and
Kshetri women (35.7%) were found to be
proportionately higher than other ethnicity.
Similarly, a great majority of the women were
Hindus (74.8%) followed by Buddhist (16.5%)
and Christian (4.8%). IUD was used by women
of almost all reproductive age groups with the
highest number in the age group of 24–34
years. IUD was mostly used by suburban
women (79.5%) and early discontinuation was
also very high among them.
By education, IUD was mostly used by
women who can only read and write (37.8%).
A majority of the women were housewives by
occupation and early discontinuation was also
found to be high among them. Similarly, the
husbands of the women were more involved in
business, followed by agriculture. The women
whose husbands were farmers had higher rates
of early discontinuation, whereas most of the
women whose husbands were businessmen
did not discontinue early. Similarly, early
discontinuation was high among women
whose husbands had secondary or higher
education.
Women having no child were not found
using IUD and a majority of women having
two children were found to be using IUD.
Early discontinuation was more among women
who have two children. A great majority of
women had an IUD inserted while the age of
their last child was less than four and early
discontinuation was higher among these
women. However, equal proportions of women
were found having a male or female child
at last pregnancy, but early discontinuation
was higher among women having a female
child at last pregnancy. Health workers and
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Table 1: Characteristics of IUD users, and comparison between women who
discontinued early and who did not discontinue earlyi
Early
discontinuers
(N=49)

Who did not
discontinue
early
(N=181)

Total
(N=230)

P-Value ii

Brahmin and Kshetri

13 (26.5%)

69 (38.1%)

82 (35.7%)

0.12

Mangolian

17 (34.7%)

35 (19.3%)

52 (22.6%)

Newar

13 (26.5%)

49 (27.1%)

62 (27.0%)

6 (12.2%)

28 (15.5%)

34 (14.7%)

36 (73.5%)

136 (74.5%)

172 (74.8%)

9 (18.3%)

29 (15.3%)

38 (16.5%)

4 (3.2%)

16 (5.8%)

20 (8.7%)

Less than 24 years

16 (32.7%)

49 (27.1%)

65 (28.3%)

24 to 34 years

23 (46.6%)

97 (53.6%)

120 (52.2%)

10 (20.4%)

35(19.3%)

45(19.5)

Characteristics
Ethnicity

iii

Terai caste and Dalit
Religion
Hindu
Buddhist
Christian and others

0.59

Age

More than 35 years
Place of residence

0.21

iv

Urban

9 (18.4%)

61 (33.7%)

70 (30.4%)

Rural

10 (20.4%)

37 (20.4%)

47 (20.4%)

Suburban

30 (61.2%)

83 (45.9%)

113 (49.2%)

Illiterate

13 (26.5%)

54 (29.8%)

67 (29.1%)

Can only read and write

16 (32.7%)

71 (39.2%)

87 (37.8%)

Up to secondary level

15 (30.6%)

41 (22.7%)

56 (24.4%)

5 (10.2%)

15 (8.3%)

20 (8.7%)

Agriculture

7 (14.3%)

14 (7.7%)

21 9.1%)

Service

9 (18.4%)

28 (15.5%)

37 (16.1%)

Labour

7 (14.3%)

5 (2.8%)

12 (5.2%)

4 (8.2%)

20 (11.0%)

24 (10.4%)

22 (44.9%)

114 (63.0%)

136 (59.2%)

21 (42.9%)

46 (25.4%)

67 (29.1%)

Service

4 (8.2%)

50 (27.6%)

54 (23.5%)

Labour

3 (6.1%)

16 (8.8%)

19 (8.3%)

16 (32.7%)

63 (34.8%)

79 (34.3%)

5 (10.2%)

6 (3.3%)

11 (4.8%)

0.89

Educational status

Higher

0.62

Occupational status

Business
Housewife

0.00*

Husband’s occupational Status
Agriculture

Business
Foreign employment
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Early
discontinuers
(N=49)

Who did not
discontinue
early
(N=181)

Total
(N=230)

P-Value ii

0.00*

Husband’s educational status
Illiterate

9 (18.4%)

20 (11.0%)

29 (12.6%)

Can only read and write

8 (16.3%)

79 (43.6%)

87 (37.8%)

Up to secondary level

16 (32.7%)

59 (32.6%)

75 (32.6%)

Higher

16 (32.7%)

23 (12.7%)

39 (17.0%)

Total number of children during insertion
One

10 (20.4%)

33 (18.2%)

43 (18.7%)

Two

25 (51.0%)

100 (55.2%)

125 (54.2%)

Three

10 (20.4%)

36 (19.9%)

46 (20.0%)

4 (8.2%)

12 (6.7%)

160 (7.1%)

Less than or equal to
four years

37 (75.5%)

130 (71.8%)

167 (72.6%)

More than four years

12 (24.5%)

51 (28.2%)

63 (27.4%)

Four and more

0.94

Age of last child
0.60

Sex of last child
Male

19 (38.8%)

97 (53.6%)

116 (50.4%)

Female

30 (61.2%)

84 (46.4%)

114 (49.6%)

0.06

Source of information about IUD
Friends

16 (32.7%)

36 (19.9%)

52 (22.6%)

Husband

11 (22.4%)

31 (17.1%)

42 (18.3%)

Health worker

16 (32.7%)

83 (45.9%)

99 (43.0%)

6 (12.2%)

31 (17.1%)

37 (16.1%)

Birth spacing

24 (49.0%)

86 (47.5%)

110 (47.8%)

Limiting childbirth

14 (28.6%)

74 (40.9%)

88 (38.3%)

Don’t know

11 (22.4%)

21 (11.6%)

32 (13.9%)

Radio/TV

0.13

Reproductive intention
0.09

i
The dependent variable is dichotomous (who discontinued early/ who did not discontinue early). Early
discontinuation was taken for the period of removal of IUD within the first 12 months of insertion.
ii
P-value is calculated from chi-squared statistics. Association is significant when P value is less than 0.05 and
significant association is denoted by.*
iii
Brahmin and Khhetri are the higher ethnic groups in Nepal. Terai caste is used to represent the indigenous group
living in the plains of Nepal. Dalit is used to indicate lower ethnic group.
iv

Suburban are the periphery villages nearby a municipality having larger population.

friends were found to be the major sources
of information about IUD. Similarly, early
discontinuation was higher among women
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Table 2 shows the reasons for early
discontinuation of IUD and association of
different side-effects with early discontinuation.
Side-effect was the main reason mentioned

Subash Thapa

by the women for early discontinuation of
IUD, followed by expulsion. Of the total
users (N=230), 47.4% complained of having
side-effects after insertion of IUD and early

Table 2: Reasons for early discontinuation of IUD and
its association with side-effects
Characteristics

Early
Discontinuers
(N=49)

Reasons for early discontinuation

Who did not
discontinue
early (N=181)

Total (N=230)

+

Side-effects and health
concern

17 (34.7%)

27 (14.5%)

44 (19.1%)

Expulsion

13 (26.5%)

11 (6.1%)

24 (10.4%)

No need

10 (20.4%)

15 (8.3%)

25 (10.9%)

9 (18.4%)

13 (7.2%)

22 (9.6%)

Yes

30 (61.2%)

79 (43.6%)

109 (47.4%)

No

19 (38.8%)

102 (56.4%)

121 (52.6%)

Yes

13 (26.5%)

30 (16.6%)

43 (18.7%)

No

36 (73.5%)

151 (83.4%)

187 (81.3%)

7 (14.3%)

7 (3.9%0

14 (6.1%)

42 (85.7%)

174 (96.1%)

216 (93.9%)

Yes

10 (20.4%)

37 (20.4%)

47 (20.4%)

No

39 (79.6%)

144 (79.6%)

183 (79.6%)

Yes

11 (22.4%)

16 (8.8%)

27 (11.7%)

No

38 (77.6%)

165 (91.2%)

203 (88.3%)

5 (10.2%)

18 (9.9%)

23 (10.0%)

44 (89.8%)

163 (90.1%)

207 (90.0%)

Yes

25 (51.0%)

126 (69.6%)

151 (65.7%)

No

24 (49.0%)

55 (30.4%)

79 (34.3%)

≠

Dissatisfied with IUD§

P-Value

NA

Side-effects
0.02*

Bleeding
0.11

Menstrual disorder
Yes
No

0.00*

Abdominal pain
0.99

Abnormal vaginal discharge
0.00*

Itching and other complaints
Yes
No

0.95

Follow-up
0.01*

The total number of early discontinuers is 49 and late discontinuers is 66 in this analysis, because till the period
of study, only 115 discontinued (early or not early) and the remaining 115 were continuing to use of IUD.

+

≠

No need of family planning includes need of a child and husband migrated to foreign country.

§

Dissatisfied with the device includes shifting of the choice of device, husband’s refusal and failure of the device.
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discontinuation was also found higher among
them. The major complaints were bleeding,
menstrual disorder, abnormal vaginal discharge,
itching and other complains. Menstrual
disorder and abnormal vaginal discharge were
associated with early discontinuation of IUD.
Of the total users (N=230), 65.7% visited for
follow-up which includes both, follow-up for
complaining side-effects (40.9%) and followup for routine checkup without side-effects
(24.8%). Of the women visiting for followup, 39.1% made follow-up visits twice and
33.1% made a follow-up visit only once. Early
discontinuation was higher among women who
do not practice follow-up.

insertion. The discontinuation rate reached
31.3% in the second year, 40.4% in the third
year, 46.5% in the fourth year and 50% in
the fifth year of insertion. A great majority
of the women (N=163) had also used family
planning methods in the past. Most of them
used depo-provera (49.1%). The proportion
of women who repeated IUD for the second
time was 9.6%. The other devices used in the
past were Norplant (5.7%), pills (5.7%) and
condom (0.9%). Among the women removing
IUD (N=115), 22.6% used nothing and 14%
wanted childbirth after discontinuation of IUD.
However, 23.4% of them used depo-provera
and 13 % went for permanent sterilization.

One fifth of the total users (21.3%)
discontinued IUD within the first year of

Table 3: Logistic regression analysis of selected variables and
risk of early discontinuation of IUD+
Crude OR
(95% CI)

Adjusted OR≠
(95% CI)

Urban

1.00 (Ref.)

1.00 (Ref.)

Rural

2.450(1.084 - 5.534)

1.604 (0.611–4.206)

Suburban

1.337(0.593 - 3.018)

1.176 (0.467-2.961)

1.00 (Ref.)

1.00 (Ref.)

Limiting childbirth

1.877(0.796 - 4.429)

2.036 (0.704-5.892)

Don’t know

2.769(1.096 - 6.993)

1.945 (0.634-5.965)

Yes

1.00 (Ref.)

1.00 (Ref.)

No

2.199 (1.156 – 4.185)

1.556(0.731-3.313)

No

1.00 (Ref.)

1.00 (Ref.)

Yes

2.039 (1.069 – 3.887)

2.623 (1.182-5.822)

Characteristics
Place of residence

Reproductive Intention
Birth spacing

Follow-up

Side-effects

The dependent variable is dichotomous. Early discontinuation was taken for the period of removal of IUD within
the first 12 months of insertion.

+

Adjusted odds ratios were calculated by logistic regression analysis between the early discontinuation and
selected factors, after adjusting for the women’s occupational status, husband’s occupational status and husband’s
educational status.

≠
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Association of selected factors
with early discontinuation of IUD
Univariate analysis identified association
of woman’s occupational status, husband’s
occupational status, husband’s educational
status, side-effects and follow-up with early
discontinuation of IUD. Results based on
logistic regression analyses are shown in
Table 3. In these models, place of residence,
reproductive intention, side-effects, and followup exposure variables were used. Significant
association was detected only between
side-effect and early discontinuation of IUD
after adjusting with woman’s occupational
status, husband’s occupational status, and
husband’s educational status. Similarly,
Figure 1 illustrates the relationship between
side-effects and continuation of IUD. It has
been shown from the diagram that women
experiencing side-effects have low probability
of continuing use of IUD as compared with
those not experiencing any side-effects.

Discussion
This study was carried out to examine the factors
associated with early discontinuation of IUD in
Nepal. The results are consistent with previous
studies suggesting that experiencing sideeffects is associated with early discontinuation
of IUD. This study found that side-effect is
the main reason for IUD discontinuation which
was well supported by the evidence shown by
some previous studies.1,13,16
Sociodemographic variables are not the
major constraints for discontinuation of the
IUD.17 This study also supported the same
finding that women’s literacy and age were
not associated with early discontinuation,
while some studies had found women with low
education; lower parity and age are more likely
to discontinue use of the IUD.10,11 Studies in
Nepal suggest that the IUD is popular among
urban and suburban women, which was also
well documented in this study.1 Residing in a
rural area is associated with increased risk

Figure 1: Kaplan-Meier analysis showing relationship between
side-effect and continuation of IUD
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of discontinuation.18 However, in this study,
place of residence was not associated with
early discontinuation of IUD, but women’s
occupational status was associated with early
discontinuation.
Studies documented that spousal approval
has a direct impact on women’s reproductive
behaviour.19 Similarly, experience of sideeffects and their impact on continuation were
significantly affected by spousal factors.19 This
study also identified early discontinuation of
IUD associated with husband’s educational and
occupational status. Muslim women appear to
be more likely to discontinue use of IUD than
women of other religions, although in some
Muslim countries, such as Turkey and Iran,
discontinuation rates are fairly low.9,10,20 A
great majority of the women in this study were
Hindu, and no association was found between
religion and early discontinuation.
The family size preference is apparently
more important than sex of the last child
in determining reproductive intention
and contraception behaviour. 4,7 Women’s
reproductive intentions govern their choice
of method and guide them for making a
conscious decision for discontinuation. 2,9
However, no association was found between
total number of children and sex of last child
with early discontinuation behaviour. Similarly,
no association was found between reproductive
intention and early discontinuation of IUD.
The rate of discontinuation of IUD in the first
year in the study was higher as compared with
a cohort study done among Jordanian women.21
Some studies concluded planned pregnancy as
the most common reason for discontinuation
of all methods of contraception. 7,8 This
study found that side-effect was the major
reason for IUD discontinuation. The risk of
early discontinuation was nearly three times
higher among women experiencing sideeffects, even after adjusting with women’s
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occupational status, husband’s occupational
status, and husband’s educational status.
This finding was consistent with previous
studies elsewhere.1,13,20 This study identified
abdominal pain as the most common sideeffect while a study done among Jordanian
women found bleeding as the most common
side-effect experienced.21 The study identified
menstrual disorder and abnormal vaginal
discharge as the most significant side-effects
for early discontinuation of IUD.
In Nepal, although the majority of users
report that they were told when to return to
the facility for a follow-up visit, only about
60% of IUD users practice follow-up.1 An
association between early discontinuation
of IUD and follow-up visit was found in this
study.
Different methods of contraception used
by women after discontinuation of IUD had
been identified by the study. Only one fourth
of the women discontinuing IUD switched to
a permanent method and a great majority
switched to less effective methods. On the
other hand, 22.7% of women did not use any
devices after removing IUD, which signifies
the high risk of unwanted pregnancy.
This study has several programmatic
implications.5 First, the high rate of early
discontinuation due to side-effects and
expulsion suggests the need of special preinsertion screening and counselling services.
Second, issues related to side-effects need
to be more openly discussed and properly
addressed. Third, there might be some
possibilities that encouraging for follow-up
service within a few months after insertion will
minimize and prevent early discontinuation.
The current study has several methodological
strengths. Women using IUD were recruited
from a large set of 540 IUD users. A detailed
analysis of the variables was carried out over
a long period of time. However, the findings of
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the current study need to be interpreted in the
context of its methodological shortcomings.
Due to the retrospective method, it could
be argued that the observed associations are
due to information and selection bias. Small
sample size is an important limitation of this
study. In addition, the study was carried out
among the users of a family planning centre;
the findings may have limited generalizability.
Health service factors, familial factors as
well as sociocultural factors were also shown
to be associated with the discontinuation
of contraception in previous studies. 9,10,11
Unfortunately, it was beyond the scope of
this study to collect information on these
factors.

Conclusion and
recommendation
This study identified that the early
discontinuation of IUD was very high in Nepal
and side-effects were found to be the only
major reason for early discontinuation. So, it
was understood that proper management of
side-effect in early days would reduce early
discontinuation. This IUD discontinuation
study, along with future research in this
area, can help policy-makers and programme
managers track family planning progress and
help them to meet the goal of reproductive
health for all. Thus, further research in this
area is required.
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Screening high-risk population for hypertension and
type 2 diabetes among Thais
Kulaya Narksawata, Natkamol Chansatitporna, Panuwat Panketb, Jariya Hangsanteaa

Background: waist circumference (WC) and body mass index (BMI) are simple screening tools
for hypertension (HT) and type 2 diabetes (DM). Cutoffs of WC for BMI for Asians have been
discussed. This study aimed to assess the accuracy of screening tools and associations of WC,
BMI with HT and DM.
Methods: Data from the national screening programme for metabolic syndrome conducted in
2010 in 21 provinces in the central region of Thailand were analysed. A total of 10 748 participants
aged >35 years were included in the analysis with cutoffs of WC set at 90 cm for men, 80 cm for
women, and BMI at 23 kg/m2 for both sexes.
Results: WC produced low sensitivity and high specificity among male participants, and moderate
sensitivity and specificity among female participants, while BMI produced moderate sensitivity and
specificity in both sexes. Significant associations were found among those who had high WC only,
high BMI only, and both high WC and BMI with HT and DM in both sexes. (males for HT, OR=1.63,
95%CI: 1.15–2.33, OR=1.22, 95%CI: 1.03–1.44 and OR=2.03, 95%CI: 1.07–2.42; males for DM,
OR=1.39, 95%CI: 1.05–1.83), OR=1.77, 95%CI: 1.07–2.94 and OR= 2.05, 95%CI: 1.57–2.69,
females for HT, OR=1.69: 95%CI 1.38–2.07, OR=1.32; 95%CI: 1.09–1.60 and OR=2.54, 95%CI:
2.11–2.91; females for DM, OR=1.45, 95%CI: 1.08–1.94, OR=1.45, 95%CI: 1.09–1.91 and
OR=1.70, 95%CI: 1.39–2.09). When the cutoff WC was lowered among male participants to 85
cm, sensitivity increased, and significant strengths of associations with HT and DM were nearly
the same.
Conclusion: For Thailand, WC and BMI with appropriate cutoffs can be effective screening tools
to recruit high-risk populations into health promotion programmes. However, WC and BMI should
be implemented with other screening tools for other risk factors because of their moderate
accuracy.
Key words: Waist circumference, body mass index, cutoffs, screening accuracy, hypertension,
type 2 diabetes, Thailand.

Introduction
Screening for risk factors of hypertension
(HT) and type 2 diabetes (DM) is very
useful to recruit high-risk populations into

health promotion programmes as primary
prevention in developing countries like
Thailand. Since 2009, Thailand has had
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an increasing trend of morbidity due to
hypertension and type 2 diabetes during the
last five years thus dramatically increasing
the economic burden for treatment of these
two diseases.1 HT and DM usually have the
same risk factors pertaining to unhealthy
lifestyle or behavioural risk factors such as
lack of exercise, stress, smoking and poor
eating habits which lead to overweight and
obesity.2,3 Many anthropometric methods have
been employed for measuring overweight and
obesity. The simple methods which are easy to
obtain for screening programmes and for selfmonitoring are waist circumference (WC) and
body mass index (BMI) which are calculated
from weight and height.4,6 The World Health
Organization (WHO) reported that the cutoff
point of BMI for observed risk of HT and DM
varied from 22 kg/m2 to 25 kg/m2 in different
Asian populations, and high risk of HT and DM
varied from 26 kg/m2 to 31 kg/m2.4 WHO also
suggested that BMI for each country should
be defined for its own population.4 The WHO
Regional Office for the Western Pacific (WPRO)
proposed that for Asian adults, overweight
and obesity should have BMI>23 and BMI>25
kg/m2,7 while the Ministry of Public Health
(MoPH), Thailand has used a cutoff of BMI
at 23 kg/m2 for many national health survey
programmes.8,9
Visceral obesity is known to be closely
linked to HT and DM, but the appropriate
cutoff of WC for being a risk factor of HT and
DM is still controversial.10 Thailand, i.e., the
Ministry of Public Health (MoPH), has specified
cutoffs of WC for Thais at 90 cm for males
and 80 cm for females.11 High WC or excess
body fat around the waist is one among
several clusters of symptoms of metabolic
syndrome including dyslipiddemia as well
as elevated levels of fasting blood glucose,
increased blood pressure, low level of high
density of lipoprotein (HDL), and high level
of triglyceride. These are already known to
be cardiovascular risk factors. The Ministry
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of Public Health (MoPH), Thailand, through
the National Health Security Office (NHSO)
has implemented screening programmes for
metabolic syndrome and provided modified
risk behaviour programmes for the Thai
population all over Thailand since 2005. 8
The screening tools for metabolic syndrome
in these programmes include BMI, waist
circumference and blood pressure, as well as
fasting blood sugar.8
Thus, the aims of this study were to
assess the accuracy of WC and BMI when
screened for HT and DM and the strength of
associations between BMI, WC with HT and
DM when using the cutoffs as recommended
for Asian populations by WHO, and the MoPH,
Thailand. In addition, the study aimed to
identify new and appropriate cutoffs of WC
and BMI to improve the sensitivity of screening
programmes to recruit more higher-risk
populations to participate in health promotion
programmes to reduce the occurrence of HT
and DM among Thais effectively.

Methods
Participants
The analysis was based partially on secondary
data from the fifth national screening
programme for metabolic syndrome conducted
in 21 provinces of the central region of Thailand
by the NHSO, MPH, from 1 October 2009 to
31 July 2010.8 Stratified random sampling
technique was used to select participants
for each province. Simple random sampling
with proportion to size of population using
a computer programme was used to select
subjects for each province. The number
of subjects (nh) taken from each province
was calculated by nh = Nh×[n/N]; when Nh
represents the total number of participants
of each province, n is the estimated sample
size and N is the total number of target
population (N=673 952). The inclusion criteria
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of participants for analysis were aged 35
years or older with complete and plausible
data for analysis. 12 The total number of
study population included in the analysis was
10 748.

Sites of study
Data collection was performed within one day
at primary care units at health care centres
or health promotion hospitals at village and
district levels by trained health officers under
the supervision of provincial health officers.

Methods of data collection
Blood pressure
After 30 minutes of resting, blood pressure
was measured by standard mercury
sphygmomanometers and standardized
digital equipment (Omron IA1) by trained
health officers twice at a gap of 1–2 minutes.
The average of the two readings was used to
classify high blood pressure or hypertension.

Anthropometric measurement
Weight and height were measured by balanced
beam scale. Body mass index (BMI) w as
calculated by weight in kilograms divided by
height in meters squared (kg/m2).4

Fasting blood glucose
Fasting blood glucose level was detected
from blood samples obtained from the veins
of participants in the morning after at least
eight hours of overnight fasting. Fasting
blood glucose (FPG) was measured using the
standard enzymatic method by health care
officers.

Interviewing for behavioural risk
factors
Interviews were conducted to identify covariate
factors comprising general characteristics
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such as age, sex, living area, past history
of other chronic diseases and having family
members with hypertension and diabetes.
Health risk behaviours including smoking,
alcohol consumption, exercise habits and
dietary habits during the last year were also
discussed.

Definitions
High blood pressure was defined as having a
SBP ≥ 140 mmHg, and/or DBP ≥ 90 mmHg
or currently taking antihypertensive drugs.
Type 2 diabetes was defined when the level
of FPG ≥ 126 mg/dl with confirmation and/
or taking antidiabetes drugs.5 BMI categories
for Asian populations were defined as < 18.5
for underweight, 18.5–22.9 kg/m2 for normal,
23.0–24.9 kg/m2 for overweight, 25.0–29.9
kg/m2 for obese I, and ≥30 kg/ for obese II.4
Abdominal obesity was defined as WC ≥90 cm
for men and ≥ 80cm for women.8,9

Statistical analysis
Pearson’s correlation coefficient was used to
demonstrate the relationships between WC,
BMI, FBS, SBP and DBP. Receiver Operating
Characteristic (ROC) curve was used to
identify the areas under the curve (AUCroc)
with 95% confidence interval. When AUCroc
was greater than 0.5, it meant the screening
tool was better than chance alone, and the
bigger the AUCroc, the better the accuracy of
the screening tool.12 Sensitivity, and specificity
were calculated for accuracy of WC and BMI
when screened for HT and DM.13 Multiple
logistic regression analysis stratified by
sex was used to determine the strength of
associations between having high WC only, high
BMI only, a combination of high WC and high
BMI ( above cutoff points) with hypertension,
type 2 diabetes by adjusted odds ratio (OR)
and 95% confidence interval (95%CI). The
confounding variables were age in years, living
area (urban/rural), having family members
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with hypertension or type 2 diabetes (yes/
no), having been diagnosed for and using
antihypertensive drugs or antidiabetes drugs
(yes/no), smoking (current/ex/no), alcohol
consumption (current/ex/no), exercise habits
(never/irregular/regular), and dietary habits
(healthy food/unhealthy food).

Results
The mean age of the study population was
53.55 (+12.56) years for male participants
and 53.48 (+12.39) years for female
participants. The average waist circumference
was 82.07 + 9.62 cm among female and
83.73 + 9.15 cm among male participants.
Moreover, the average BMI of female participants
was higher than that of male participants which
was 24.16 + 3.98 and 23.08 + 3.48 kg/m2,
respectively (Table 1).

Correlation
Results showed a significantly moderate
positive correlation between WC and BMI,
when positive correlation between WC
and BMI with FBS, SBP, DPP among these
group of participants was low (correlation
coefficient for males; WC:BMI=0.619,
WC:FBS=1.46, WC:SBP=0.167, WC:DBP=

0.142, BMI:FBS=0.167, BMI:SBP=0.155,
BMI:0.137, correlation coefficient for
females; WC:BMI=0.657, WC:FBS=1.33,
WC:SBP=0.184, WC:DBP=0.168,
BMI:FBS=0.119, BMI:SBP=0.156,
BMI:DBP=0.169) (not shown in the table).

Areas under the receiver
operating characteristic curve
(AUCroc)
Cutoffs were conducted for WC at 90 cm
for male participants and 80 cm for female
participants, and BMI of 23.00 kg/m2 for both
sexes for screening HT and DM.
When screening for HT, AUC roc of WC
produced significantly better accuracy than
BMI by non overlapping of 95% confidence
interval of AUCroc in both sexes (males: AUCroc
of WC = 0.61 95%CI 0.58–0.62 and AUCroc of
BMI = 0.57, 95% CI 0.55–0.58, females: AUCroc
of WC =0.62, 95%CI 0.60–0.63 and AUCroc of
BMI 0.59, 95%CI 0.57–0.60, respectively).
However, when screening for diabetes, WC
produced nonsignificant difference accuracy by
AUCroc and 95% confidence interval with BMI
by overlapping of 95% confidence interval of
AUCroc in both sexes (males: AUCroc of WC =
0.62 95%CI 0.59–0.64 and AUCroc of BMI =

Table 1: Means and standard division of biological characteristics of participants
Characteristics

Male

Female

n

4325

6423

53.55 (+12.56)

53.48 (+12.39)

83.73 (+9.15)

82.07 (+9.62)

Weight (kg)

63.60 (+10.44)

59.04 (+10.45)

Height (cm)

165.13 (+6.51)

156.21 (+6.93)

BMI (kg/m )

23.08 (+3.48)

24.16 (+3.98)

FBS

96.02 (+22.92)

96.94 (+25.37)

SBP

126.46 (+15.44)

125.40 (+16.27)

DBP

79.46 (+9.69)

78.64 (+9.99)

Age (years)
WC (cm)

2
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0.59, 95% CI 0.57–0.62, females: AUCroc of
WC =0.59, 95%CI 0.57–0.62 and AUCroc of
BMI 0.57, 95%CI 0.52–0.59, respectively)
(Table 2).

Sensitivity and specificity
When screening for HT and DM among male
participants, WC demonstrated low sensitivity
but high specificity (sensitivity: HT=30.12%
and DM=34.65%, specificity: HT=83.45%
and DM=80.62%, respectively). In addition,
among female participants, WC demonstrated
low to moderate sensitivity and specificity
(sensitivity: HT=66.23% and DM=66.85%,
specificity: HT=52.54% and DM=48.23%,
respectively).

When the cutoff of BMI was set at 23 kg/m2
screening for HT and DM in both sexes, results
demonstrated low to moderate levels for both
sensitivity and specificity (males: sensitivity for
HT=56.91% and sensitivity for DM=62.73%,
specificity for HT=52.92% and specificity
for DM=51.18%, females: sensitivity for
HT=66.01% and sensitivity for DM=67.48%,
specificity for HT=47.45% and specificity for
DM=44.24%, respectively) (Table 2).

Suggested new cutoff for WC
for screening hypertension and
diabetes among male Thais
In order that more of the high-risk population
can be recruited to participate in health

Table 2: Area under receiver operating characteristics curve, sensitivity,
specificity of WC and BMI by sex and by different cutoffs
when screened for hypertension and type 2 diabetes
WC (cm)

BMI (kg/m2)

Hypertension

Diabetes

Hypertension

Diabetes

90.25

90.25

23.02

23.02

0.61
(0.58-0.62)
P<0.001

0.62
(0.59-0.64)
P<0.001

0.57
(0.55-0.58)
P<0.001

0.59
(0.57-0.62)
P<0.001

Sensitivity (%)

30.12

34.65

56.91

62.73

Specificity (%)

83.45

80.62

52.92

51.18

85

85

-

-

Sensitivity (%)

51.13

52.25

-

-

Specificity (%)

63.31

64.46

-

-

80.30

80.30

23.01

23.01

0.62
(0.60-0.63)
P<0.001

0.59
(0.57-0.62)
P<0.001

0.58
(0.57-0.60)
P<0.001

0.57
(0.52-0.59)
P<0.001

Sensitivity (%)

66.23

66.85

66.01

67.48

Specificity (%)

52.54

48.23

47.45

44.24

Male
Asian cutoff
AUCROC *
95%CI**

Suggested cutoff

Female
Asian cutoff
AUCROC *
95%CI

AUCROC * Area under Receiver Operating Characteristics Curve
95%CI** 95% confidence interval
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promotion programmes, the sensitivity for
screening of WC among male participants
should be increased. When the cutoff of WC was
lowered to 85 cm, it was found that sensitivity
increased from 30.12% to 51.13% when
screening for HT, and from 34.65% to 52.25%
when screening for DM, and it made the
specificity decrease from 83.45% to 63.31%
and from 80.62% to 64.46% when screening
for DM and HT, respectively (Table 2).

Strength of associations between
WC, BMI and hypertension and
type 2 diabetes
Results from logistic regression analysis when
stratified by sex, demonstrated significant
strength of associations. Male participants, who
had WC >90 cm only, had BMI >23 kg/m2 only,
and had combination of WC > 90 cm and BMI >23
kg/m2, were more likely to develop hypertension
1.63 times (OR=1.63; 95%CI=1.15–2.33),
1.22 times (OR=1.22; 95%CI=1.03–1.44)
and 2.03 times (OR=2.03; 95%CI=1.70–2.42)
times, respectively, when compared with those
with WC<90 cm, and BMI<23 kg/m2. Moreover,
they were more likely to develop type 2 diabetes
1.77 times (OR=1.77; 95%CI= 1.07–2.94),
1.39 times (OR=1.39; 95%CI=1.05–1.83),
and 2.05 times (OR=2.05; 95%CI=1.57–2.69),
respectively, when compared with those with
WC<90 cm, and BMI<23 kg/m2 (Table 3).
Female participants, who had WC >80 cm
only, had BMI >23 kg/m 2 only and had a
combination of WC >80 cm and BMI >23 kg/m2,
were more likely to develop hypertension 1.69
times (OR=1.69; 95%CI=1.38–2.07), 1.32
times (OR=1.32; 95%CI=1.09–1.60) and
2.54 times (OR=2.54; 95%CI=2.21–2.91),
respectively, when compared with those with
WC<80 cm, and BMI<23 kg/m2 . Furthermore,
they were more likely to develop type 2 diabetes
1.45 times (OR=1.45; 95%CI=1.08–1.94),
1.45 times (OR=1.45; 95%CI=1.09–1.91),
and 1.70 times (OR=1.70; 95%CI=1.39–2.02),
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respectively, when compared with those with
WC<80 cm, and BMI<23 kg/m2 (Table 4).
Among male participants, when lowered
cutoff of WC to 85 cm, it was found that
those who had WC >85 cm only, having
both WC>85 cm and BMI>23 kg/m2, still
had significant associations with HT and
DM (for HT: OR=1.64:95%CI 1.15–2.32,
and OR=2.09: 95%CI 1.55–2.83, for
DM: OR=1.64: 95%CI 1.15–2.32; and
OR=2.09;95%CI 1.55–2.83, respectively).
However, BMI held nonsignificant associations
with HT and DM. (Table 3)
The results of this study also demonstrated
higher effects of genetic determinants
with HT and DM than WC and BMI. Male
participants, who had family members with
hypertension and diabetes, were more likely
to develop hypertension and type 2 diabetes
2.66 times (OR=2.66; 95%CI=2.16–3.26)
and 4.06 times (OR=4.06; 95%CI 3.06–
5.38), respectively, compared with those
who did not. Female participants, those
who had family members with hypertension
and type 2 diabetes were more likely to
develop these two diseases 2.15 times
(OR=1.87:95%CI=1.87–2.48) and 3.20
times (OR=3.70: 95%CI=2.68–3.93),
respectively, compared with those who did
not (Tables 3, 4).

Discussion
Among this study population, independently
high WC and high BMI demonstrated lower
significant strength of associations with HT
and DM than the combination of high WC
and BMI , even though, moderate correlation
between WC and BMI was found. These
findings were consistent with the reported
analysis among Chinese adults, Japanese
men, and young adults in Jamaica14–16 and
also in Thailand.17
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Table 3: Adjusted odds ratio (OR) and 95% confidence interval (95%CI)
for hypertension and diabetes by cutoffs of WC and BMI
among male participants
Hypertension*

Type 2 diabetes**

Adjusted***
OR (95%CI)

Adjusted***
OR (95%CI)

WC 90 cm,
BMI 23 kg/m2

WC 85 cm,
BMI 23 kg/m2

WC 90 cm,
BMI 23 kg/m2

WC 85 cm,
BMI 23 kg/m2

1****

1****

1****

1****

High WC and
normal BMI

1.63
(1.15-2.33)

1.65
(1.35-2.02)

1.77
(1.07-2.94)

1.64
(1.15-2.32)

High BMI
and normal WC

1.22
(1.03-1.44)

1.30
(0.98-1.73)

1.39
(1.05-1.83)

1.52
(0.94-2.45)

High WC and high
BMI

2.03
(1.70-2.42)

1.97
(1.66-2.35)

2.05
(1.57-2.69)

2.09
(1.55-2.83)

Having family
member with HT
or DM
No
Yes

1****
2.66
(2.16-3.26)

1****
2.70
(2.20-3.31)

1****
4.06
(3.06-5.38)

1****
3.75
(2.99-4.80)

Cutoffs
Normal WC and
normal BMI

*Hypertension is defined as SBP>140 mmHg or DBP >90 mmHg or current use of antihypertensive medication
**DM is defined as fasting blood glucose > 126 mg/dl. or current use of antidiabetes medication
***Adjusted ORs (95%CI) when controlling for all variables in table including age in years, living areas, cigarette
smoking, alcohol drinking, exercise habits.
****Reference group

The high specificity (83.45%) and low
sensitivity (30.12%) of WC among male
participants implied that WC at 90 cm could
screen those who did not have hypertension
and type 2 diabetes better than screening
for those who have hypertension and type 2
diabetes. In the meantime, high specificity can
also produce high false negatives which lead
to the exclusion of the high risk population to
participate in health promotion programmes.
In fact, it is desirable to choose a screening
tool that has high values for both sensitivity
and specificity but it is rather difficult to
find such screening tools.13 If not, screening
tools with high sensitivity are preferable for
screening of these two chronic diseases when
a false positive is better than a false negative.
This is because including participants with
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false positives in a high risk population to
attend health promotion programmes can do
no harm and is better than to leave them out
with other biological risk factors.
When this analysis lowered the cutoff of
WC to 85 cm among male participants, the
sensitivity increased when using screens for
both HT and DM; this will also increase the
number of participants in health promotion
programmes, even though the strength of
association (ORs) did not change much.
From this analysis, it was also found
that WC had significantly better accuracy
for screening for HT than BMI both in male
and female participants, but both WC and
BMI still had quite low screening accuracy
(AUCroc= 0.57–0.62). This suggests that those
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Table 4: Adjusted odds ratio (OR) and 95% confidence interval ( 95%CI) for
hypertension and diabetes by cutoffs of WC and BMI
among female participants
Cutoffs
WC=80 cm
BMI = 23 kg/m2

Hypertension*

Type 2 diabetes**

Adjusted***
OR (95%CI)

Adjusted***
OR (95%CI)

1****

1****

High WC and normal BMI

1.69
(1.38–2.07)

1.45
(1.08–1.94)

High BMI and normal WC

1.32
(1.09–1.60)

1.45
(1.09–1.91)

High WC and high BMI

2.54
(2.21–2.91)

1.70
(1.39–2.09)

No

1****

1****

Yes

2.15
(1.87–2.48)

3.20
(2.68–3.81)

Normal WC and normal BMI

Having family member with
HT or DM

*Hypertension is defined as SBP>140 mmHg or DBP > 90 or current use of antihypertensive medication
**DM is defined as fasting blood glucose > 126 mg/dl. or current use of anti diabetes medication
***Adjusted ORs (95%CI) when controlling for all variables in table including age in years, living areas, cigarette
smoking, alcohol drinking, exercise habits.
****Reference group

with normal WC and normal BMI should be
taken into consideration by other means to
screen for other risk factors for HT and DM.
However, both WC and BMI are quite good
as monthly self monitoring tools for HT and
DM.18 In some provinces in Thailand, they
have used risk scores to assess the risk to
develop hypertension and type 2 diabetes of
which WC and BMI were the two components
among others.
Hypertension and diabetes have genetic
determinants,19,20 and the results from this
analysis also showed a higher strength of
associations of genetic factors compared with
environmental factors or lifestyle behavioural
factors among this group of study population.
It confirmed that having genetic factors
with HT and DM should be one among other
screening criteria.
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Studies have reported that HT and DM
had an ubiquitous association, and diabetes
may be linked to increased peripheral
vascular resistance of hypertension, or
anti-hypertensive drugs can influence the
probability of the occurrence of metabolic
syndrome.21,22 This analysis found 21.92% of
the study population had both HT and DM. This
association needs further follow-up studies to
conclude that HT and DM might be risk factors
for each other.
Cross-sectional associations usually have
limitations to explain the causal relationship
between risk factors and disease. This study
only intended to suggest appropriate screening
and self-monitoring tools, and to be concerned
for those who had normal WC and BMI with
high biological intermediate risk factors by
leaving them out of the health promotion
programmes.
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H o w e v e r, i n d e v e l o p i n g c o u n t r i e s
where the national budget is quite limited,
health screening programmes with simple,
inexpensive, easy to implement screening
tools have been usually provided. Screening
programmes for biological factors such as
blood cholesterol level, triglyceride, fasting
blood glucose, and good health education
with health promotion programmes to modify
health behaviours should also be continuously
provided in order to reduce the occurrence
and budget for treatment of these chronic
diseases.

Kulaya Narksawat et al.
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Conclusion
Accuracy of WC with cutoff 90 cm for males and
80 cm for females and BMI at 23 kg/m2 when
screened for HT and DM is not high. This study
suggests lowering the cutoff for WC from 90
cm to 85 cm for male participants in order to
include more participants in health promotion
programmes. Strength of association between
undesirable WC and BMI with HT and DM
was significantly high, but not as high as
genetic predisposing. Annual health checkups
to identify biological factors resulting from
unhealthy lifestyle are highly recommended
as not to solely depend on anthropometric
indicators for developing countries.
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Oral health status of 12-year-old children with
disabilities and controls in Southern India
Bharathi M Purohita, Abhinav Singhb

Background: This study explores the association of disabilities and oral health. The aim of the
study was to compare and assess oral health status of 12-year-old children with disabilities with
healthy controls in Karnataka, Southern India.
Methods: A total of 191 schoolchildren with disabilities were examined from 12-year age group.
For comparison, 203 healthy children were randomly selected from other government schools.
Clinical data were collected on periodontal status, dental caries, treatment needs and dental
malocclusion using WHO criteria. A chi-squared test was used to compare between categorical
variables. Linear and logistic regression analysis was performed to determine the importance of
the factors associated with caries status.
Results: Significant differences were noted in the frequency of sugar consumption between subjects
with disabilities and their healthy controls. Subjects with disabilities had significantly higher CPI
(community periodontal index) scores than their healthy counterparts (p<0.001). Dental caries
was present in 89.8% children from special schools as compared with 58.6% from the control
group. Mean DMFT (decayed, missing, filled teeth) values for special school children and healthy
controls were 2.52 ± 2.61 and 0.61 ± 1.12, respectively. Higher prevalence of malocclusion was
seen in subjects with special healthcare needs, with 66.4% having definite malocclusion and
17.4% of controls having malocclusion (p<0.001). The mean values for treatment needs were
higher in subjects with disabilities. Regression analysis showed that, type of school, male gender,
low frequency of brushing, increased frequency of sugar consumption between meals and dental
malocclusion were significantly related to dental caries.
Conclusion: Poor oral health of children with disabilities as compared with their healthy controls
in terms of periodontal status, dentition status, treatment needs, and dentofacial anomalies was
found in our study, which confirms a need for preventive treatment for these children.
Key words: Children with disabilities, oral health, malocclusion, dental caries.

Introduction
Around 10% of the world’s population, or
650 million people, live with a disability. This
figure is increasing through population growth,
medical advances and the ageing process.

According to the UN Development Programme
(UNDP),1 around 80% of people with disabilities
live in developing countries. According to
the National Sample Survey Organization
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(NSSO), there are 18.49 million persons with
disabilities in India which constitutes around
1.8% of the total population.2
The Maternal and Child Health Bureau
(MCHB) has defined children and adolescents
with special healthcare needs (SHCN) as
those “who have or are at increased risk
for a chronic physical, developmental,
behavioural, or emotional condition and who
require health and related services of a type
or amount beyond that required by children
generally”.3,4
The term, special needs, is a short form of
special education needs (SEN) and comes into
play whenever a child’s education programme
is officially altered from what would normally
be provided to students through an Individual
Education or Programme Plan.4
Children with disabilities may be physically,
mentally or socially challenged. In 1995, the
Government of India under the “Persons with
Disabilities Act” described “handicapped” as
a person with one or more of the following
disabilities: impaired vision, leprosy-cured,
hearing impaired, locomotor disability, mental
retardation and mental illness. It may be
pointed out that a child who is physically or
mentally handicapped also meets with social
handicaps to the extent to which he/she is
subject to social rejection or misunderstanding
and cannot make use of the normal value of
social fulfillments.5
Children with disabilities may have more
marked oral pathologies either because of
their actual disability or for other medical,
economic, social reasons, self-mutilating
behaviours (excessive tooth grinding),
cariogenic effect of medicines with high sugar
content or even because of their parents’ have
difficulty in carrying out proper regular oral
hygiene measures.6 Although individuals who
are disabled are entitled to the same standards
of health and care as the general population,
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these children and their families constantly
experience barriers to the enjoyment of their
basic human rights and to their inclusion in
society, more because of the environment they
live in rather than the result of impairment.
The additional burden placed on families
with children having disabilities, deepens the
impact of economic poverty and may further
perpetuate discriminatory attitudes towards
these groups.6,7
Although numerous studies have
documented the oral health of children with
special health-care needs, there is almost no
data available for 12-year-olds. It is at this age
that all permanent teeth except third molars
will have erupted. Also, 12 years is a WHO
recommended index age group for international
comparison and monitoring trends of dental
diseases. Lack of this important data is a
serious limitation to oral health comparison of
children with disabilities and healthy children.
Hence, this study explores the association of
disabilities and oral health. Specifically, the
aim of the study was to compare and assess
the oral health status of 12-year-old children
with disabilities with same-aged healthy
children in Karnataka, South India.

Material & Methods
Study design and subjects
The cross-sectional study was conducted
among children with disabilities in Udupi
district in Karnataka, Southern India. There
are six schools for special children in Udupi
district. The list of the schools along with the
strength was obtained from the Women and
Child Development Office, Udupi, Karnataka.
A total of 191 children in the 12-year age
group were enrolled in special schools; all the
children were selected and invited to participate
in the study. A total of 203, 12-year-olds were
selected randomly for comparison from four
other government schools. All the children
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attending the government schools were in the
mainstream of education and were designated
as healthy subjects.
The study design consisted of close-ended
questions on sociodemographic factors, dietary
habits, oral hygiene habits, type of disability
(in case of children with special health-care
needs) and visits to any health personnel for
dental needs. Information was collected by
means of personal interviews administered by
the examiner. The intelligence quotient (IQ)
of the children was recorded from the medical
certificate obtained from the psychiatrist and
assessed using Wechsler Intelligence Scale for
Children’ (WISC) test, developed by Dr David
Wechsler, for children between the ages of
6 and 16. The dental team comprised the
examiner assisted by a recording clerk, an
interpreter and a local health worker.

Clinical examination
All the subjects were examined in premises
of the respective schools, with tables and
portable chairs under adequate illumination
(Type III) and clinical data were collected on
periodontal status, dental caries, treatment
needs and dentofacial anomalies. A pilot
study was conducted on 30 children each in
comparable age groups to see the feasibility
of the study and to deduce the sample size
for the comparison group.
Community periodontal index (CPI) was
used to record the periodontal condition using
a mouth mirror and CPI probe. The CPI was
introduced by WHO to provide country profiles
of periodontal health status and to enable
countries to plan intervention programmes
to reduce the prevalence and severity of
periodontal disease. It is a screening procedure
for identifying actual and potential problems
posed by periodontal disease.
WHO’s criterion was used for detection of
dentition status and treatment needs. This is
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applied for assessing dental caries experience
along with various treatment modalities both in
permanent and primary dentition, using coding
criteria. The criterion recommends examination
for dental caries using mouth mirror and CPI
probe. Radiography for detection of proximal
caries is not recommended. The examination
was conducted with a plain mouth mirror and
CPI probe as given by WHO 1997. A systematic
approach was adopted for assessment of
dentition status and treatment needs. The
examination proceeded in an orderly manner
from one tooth or tooth space to the adjacent
tooth or tooth space. Dentofacial anomalies
were assessed using the Dental Aesthetic
Index.8
Ethical clearance was taken from Kasturba
Hospital Ethics Committee, Kasturba Hospital,
Manipal, Karnataka. Informed written
consent was taken from parents and children
before carrying out the survey. The survey
was scheduled between September 2008
and January 2009. All examinations were
performed by a single examiner and duplicate
examinations were conducted on one of every
10 subjects throughout the survey. Intraexaminer reliability for various indices was
assessed using kappa statistic which was in
the range of 0.90–0.92.

Statistical analysis
SPSS (statistical package for social sciences)
software version 16 was used for statistical
analysis. Mean and standard deviations were
calculated for DMFT and their components.
A chi-squared test was used to compare
between categorical variables. A Mann–
Whitney U-test was used for comparison
between two groups for quantitative variables.
Logistic and linear regression analysis was
performed to determine the importance of
the factors associated with caries status. A
set of independent variables including type of
school attended, gender, frequency of cleaning
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teeth, frequency of between-meal sugar
consumption, and utilization of dental care was
considered. Odds ratio (OR) was calculated for
all variables with 95% confidence intervals.
All the dependent variables to be included in
the regression analysis were dichotomized.
p≤0.05 was considered as statistically
significant.

Results
A total of 394 subjects comprised the sample:
191 children with special healthcare needs and
203 healthy controls. In both study groups,
gender was almost equally distributed.
A majority of the children with SHCN were
mentally challenged, with 76 (39.6%) having
moderate mental disability (IQ level of 35–49).
Few children had both mental and physical
disabilities, together significantly affecting
oral health. In relation to literacy level, 40%

of the mothers of those in the group with
SHCN and 38.6% of mothers in the control
group had completed middle school and
most were not employed (69.1% special and
72.5% control group); 46.6% of the fathers
of those in the group with SHCN and 71.9% in
the control group had completed high school
and 52.8% and 63.6%, respectively, were
skilled workers. In both the study groups,
the majority of the subjects were above the
poverty line (76% and 97% in special and
healthy controls respectively).5 No statistically
significant differences were noted between
the two groups with respect to demographic
variables.
Oral health behavioural characteristics
of the study population are presented in
Table 1. Statistically significant differences
(p<0.001) were seen in the frequency of sugar
consumption between subjects with special

Table 1: Distribution of the study population according to
oral health behavioural characteristics
Oral health-related behaviour variables

In-between meal sugar
consumption on the
previous day
Brushing frequency

Once a day

Dental visit

Two times a day

159 (84)

147(72.6)

≥ 3 times a day

0

44 (21.6)

174 (91.3)

160 (78.8)

27 (8.3)

43 (21.2)

191 (100)

203 (100)

0

0

191 (99.6)

201 (99.1)

1 (0.4)

2 (1.0)

160 (83.8)

179 (88.1)

1–3 months ago

10 (5.3)

13 (6.5)

4–6 months ago

14 (7.5)

10 (4.8)

7 (3.4)

1 (0.6)

46 (24.2)

0

102 (53.6)

201 (99.0)

43 (22.3)

2 (1.0)

Once daily
Toothpaste
Toothbrush
Finger
Never visited

>6 months ago
Brushing assistance

χ2
(df)

12 (5.8)

Toothpowder
Material used for
cleaning teeth

Healthy
controls
N (%)

32 (16)

Two or more times/day
Mode of cleaning teeth

Children
with special
healthcare
needs N (%)

Assisted
Non-assisted
Under supervision

p value

8.9
(2)

<0.001

6.7
(1)

<0.05
NA

0.72
(1)

0.40

1.21
( 3)

0.27

12.1
(2)

<0.001

p ≤ 0.05 = significant, NA=not applicable
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healthcare needs and their healthy controls.
Brushing frequency in the majority of both
groups was once a day, with toothbrush and
toothpaste. A total of 160 subjects (83.8%)
with special healthcare needs and 179 healthy
counterparts (88.1%) reported having never
visited a dentist, and there was no statistically
significant difference between the groups. In
relation to brushing assistance, 46 subjects
(24.2%) with special healthcare needs needed
help brushing, whereas none of the 203
healthy children needed assistance in brushing
and there was a statistically significant
difference (p<0.001).
The mean number of sextants with a
healthy periodontium, bleeding, and calculus
was calculated. Subjects with special healthcare
needs had significantly higher CPI scores than
their healthy counterparts (p<0.001). Dental
caries was detected in 172 (89.8%) school
children and 119 (58.6%) healthy children
with disabilities and there was a significant
difference between the groups (p<0.001). The
mean values of decayed teeth (DT), missing
teeth (MT), and DMFT in subjects with special
healthcare needs were found to be higher than
for the healthy controls. The D component
contributed most to the caries index. Mean
DMFT values for children with disabilities and
healthy controls were 2.52 ± 2.61 and 0.61
± 1.12, respectively. There was a significantly
higher prevalence of malocclusion in subjects
with special healthcare needs, with 66.4%
having definite malocclusion, while 17.4%
of control subjects had definite malocclusion
(p<0.001). The mean values for treatment
needs were higher in subjects with special
healthcare needs. They had a greater need for
fissure sealants, pulp care as well as one- and
two-surface restorations. (Table 2)
Table 3 depicts the stepwise multiple linear
regression analysis of the caries status (DMFT)
in relation to several independent variables,
which included school attended, gender,
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frequency of cleaning teeth, frequency of
between-meal sugar consumption and dental
malocclusion. The variables in the model
explained 70% of the variance in caries status
for the combined 12-year group. Schools for
special children, male gender, low frequency of
cleaning teeth, higher in–between-meal sugar
consumption and dental malocclusion were
significantly related to dental caries.
Logistic regression analysis was employed
to determine the contribution of type of school
attended, gender, oral hygiene practices,
frequency of between-meal sugar consumption,
dental visits and dental malocclusion to dental
caries. The results of logistic regression
showed that all independent variables were
significantly related to dental caries. The
association between special schools and dental
caries was evident with an odds ratio of 2.02
times. Males were more likely to have dental
caries, as compared with females with an
odds ratio (OR) of 0.70. Subjects who cleaned
their teeth once or more times a day were
less likely to have dental caries then those
who cleaned their teeth sometimes or never
(OR = 0.82; p<0.001). High frequency of
between-meal sugar consumption was also
related to dental caries (OR = 1.01; p<0.001).
Utilization of dental care was inversely related
to dental caries (OR = 1.24; p<0.001).
Association was found between malocclusion
with dental caries; specifically with severe
and handicapping malocclusion (OR = 1.45,
p<0.001). (Table 4)

Discussion
Designing a system of care for specifically
affected children with disabilities would
require objective data about the actual dental
health, such as would be obtained from oral
examination. In this study, oral health status
and treatment needs of 12-year-old children
with disabilitis were assessed and compared
with a group of healthy control subjects who
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Table 2: Periodontal disease, dental caries experience, DAI index and treatment
needs among study subjects
Clinical variables

Community Periodontal
Index Score (CPI)(Mean
sextants ±SD)

Dental cariesN (%)
DMFT (decayed, missing,
filled )(Mean ±SD)

CPI score/ Caries experience
/ DAI scores/ and Treatment
needs

p-value

0.1 (0.4)

1.4 (0.9)

<0.001

1=Bleeding

2.8 (0.9)

2.1 (1.4)

<0.001

2=Calculus

3.6 (1.5)

2 (0.7)

<0.001

DMFT > 0

172 (89.8)

119 (58.6))

DMFT = 0

19 (10.2)

84 (41.4)

Decayed (DT)

2.29 (2.49)

0.44 (0.88)

<0.01

Missing (MT)

0.13 (0.50)

0.01 (0.39)

<0.05

Filled (FT)

0.10 (0.62)

0.13 (0.49)

0.51

2.52 (2.61)

0.61 (1.12)

<0.01

43 (22.3)

168 (82.6)

126 (66.4)

35 (17.4)

21 (10.9)

0

1 (0.4)

0

Fissure sealant

0.2 (0.6)

0.1 (0.40)

<0.01

One surface filling

1.1 (1.3)

0.5 (1.0)

<0.01

Two or more surface filling

0.9 (1.2)

0.5 (0.8)

<0.05

Pulp care and restoration

0.8 (1.2)

0.3 (0.7)

<0.01

Extraction

0.7 (1.3)

0.3 (0.7)

0.32

< 25 (No abnormality)
26 – 30 (definite malocclusion)
30 – 35 (severe malocclusion)
36 and above (handicapping
malocclusion)
Treatment needs (mean
±SD)

Healthy
controls

0=Healthy

DMFT

Dental Aesthetic Index score
(DAI) N (%)

Children
with special
healthcare
needs

<0.001

<0.001

p ≤ 0.05 = significant

were matched by sociodemographic factors
such as age, gender, geographical location,
parental literacy, occupation, and family
income.
As many as 84% of the children from
special schools and 72.6% in the control group
reported having consumed sugar twice between
meals on the previous day; the difference was
highly significant (p<0.001). According to the
National Oral Health Survey in India (20022003), for 12-year age groups, it was reported
that only 24% to 30% of the respondents
consumed sugar once on the previous day,
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while 14–15% had consumed sugar two or
more times.9 The increased frequency of
sugar consumption has an influence on dental
caries, with a frequent fall in oral pH leading
to enhanced caries activity, provided other
factors also contribute.
The majority of the children in both the
study groups had never visited a dentist.
This may be due to their socioeconomic
backgrounds, including family income,
parental education, and area of residence
along with cost of dental care, which might
have influenced dental service utilization. De
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Table 3: Multiple linear regression model for dental caries
Model

R

R2

Adjusted R2

SE

R2 Change

p

a

1

0.63

0.40

0.40

3.94

0.40

0.001

b

2

0.66

3.

0.44

0.44

3.95

0.04

0.05

c

0.72

0.52

0.52

3.97

0.08

0.001

4.

d

0.77

0.59

0.59

3.94

0.07

0.001

5.

0.84

0.70

0.70

3.95

0.11

0.001

e

Predictors: school
b
Predictors: school, gender
c
Predictors: school, gender, frequency of cleaning teeth
d
Predictors: school, gender, frequency of cleaning teeth, frequency of between meal sugar consumption
e
Predictors: school, gender, frequency of cleaning teeth, frequency of between meal sugar consumption,
malocclusion
a

Table 4: Logistic regression analysis for study population with dental caries as
dependent variable (Absence of dental caries, Dt score 0 Vs presence of dental
caries, Dt scores ≥1) and school, gender, frequency of cleaning teeth, frequency
of between-meal sugar consumption as independent variables
Variables

B

SE B

p

OR (95%CI)

School

0.82

0.0027

0.001

2.02 (1.94, 2.10)

Gender

0.37

0.0021

0.05

0.70 (0.62, 0.78)

Frequency of cleaning teeth

0.62

0.003

0.001

0.82 (0.74, 0.90)

Frequency of between meal
sugar consumption

0.65

0.0012

0.001

1.01 (0.93, 1.09)

Dental visit

0.71

0.0015

0.001

1.24 (1.16, 1.32)

Dental malocclusion

0.75

0.0026

0.001

1.45 (1.37, 1.53)

Jongh et al. reported that a significantly higher
proportion of children with disabilities in their
study did not receive any routine dental care
in comparison to healthy controls (53.1% and
23.8%, respectively) because noncooperation
and communication problems were important
barriers leading to a relatively low degree of
quality dental care.10
Mean CPI scores were significantly higher
among children with special health-care needs
compared with healthy controls (p<0.001).
This may be attributed to the frequency of
brushing, improper tooth brushing techniques,
and use of medications in children with special
healthcare needs, despite a similar percentage
of these children using toothbrush and
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toothpaste compared with the control group.
The findings of this study were similar to those
of the National Oral Health Survey among 12year-olds, where the mean number of sextants
with CPI score of 0, 1, and 2 was 1.2, 2.4, and
2.3 respectively. Studies by various authors
have also reported significantly greater
prevalence of periodontal disease in children
with special healthcare needs compared with
healthy controls.10,11
Caries prevalence was higher in children
with special healthcare needs than in the
healthy controls, which could be due to poor
muscular coordination and muscle weakness
interfering with routine daily oral hygiene.
Also, frequent use of sugar-sweetened
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snacks, less frequent brushing, and some
sociodemographic factors may be important
determinants of caries risk for children in both
groups. Similar findings have been reported
by other authors12,14 where the prevalence of
dental caries ranged from 78.3% to 89.6%
in different types of children with special
healthcare needs. Studies by other authors15,16
have reported higher rates of DMFT than in this
study, with values ranging from 3.5 to 12.51 in
children with SHCN. Ivancic et al. reported the
mean DMFT in disabled and healthy children to
be 6.39 and 4.76, respectively.15 Other studies
by Kamatchy reported a mean DMFT of 1.06,
0.8, 2.0, 1 ±1.42, respectively, in children
with various forms of SHCN, which was lower
than our study. The 2002–2003 National Oral
Health Survey also reported a lower mean
DMFT of 1.87 compared with our study.9
There was a significantly higher prevalence
of malocclusion in subjects with special
healthcare needs as compared with healthy
controls. Similarly, other studies have reported
normal or minor malocclusions in less than
42%, definite malocclusion in 17–24%, severe
malocclusion in 9–23.6%, and very severe
malocclusion in 32% of the children with
special healthcare needs.17,18
Treatment needs for pulp care was higher
among children with special healthcare needs,
which could be due to untreated caries. The
mean values for treatment needs were higher
in subjects with special healthcare needs.
Receipt of timely dental services is
of particular importance to children with
special health-care needs because of the
higher prevalence of structural irregularities,
infections, and disease among these children
compared with those in the general population.
People with disabilities need to be treated as
equals and in this direction, the United Nations
in 2007 passed a new law which states that
people with disabilities have the same rights
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as everyone else and are equal before the
law. The Convention on the Rights of Persons
with Disabilities, the first legally binding
disability-specific human rights convention is
aimed at promoting, protecting and ensuring
the full and equal enjoyment of all human
rights and fundamental freedoms by persons
with disabilities. Data and information to
inform national policies on disability should
be sought in a wide range of places and it is
vital that such information – including on good
practices – be shared among a wider network
of countries. This will help disseminate
experiences from developing countries, which
are often innovative and cost-effective.19,23

Conclusion
Poor oral health of children with disabilities as
compared with their healthy controls in terms
higher calculus deposition, 30% more caries
prevalence and a 60% higher malocclusion
was found in our study. The study results
highlighted poor oral health status of children
with special healthcare needs in terms of
higher calculus deposition, 30% more caries
prevalence and a 60% higher prevalence in
malocclusion. The study results confirm the
association of disability with poor oral health
among 12-year-old children.
The study results also confirm a need
for preventive treatment for these children.
Receipt of timely dental services is of particular
importance to children with disabilities because
of the higher prevalence of periodontal
diseases, dental caries and structural
irregularities among these children compared
with those in the general population. Regular
training on oral health is very important for
children with special healthcare needs and
for healthy children. There needs to be a
provision of primary dental health care for
all children. The dental team should plan
on providing comprehensive school-based
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programmes, including oral health education
to help children develop skills, provide fluoride
supplements and sealants, offer dietary and
nutrition counselling to promote oral health.
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Policy and practice

Mental health care in Bhutan: policy and issues
Rinchen Pelzanga

The Royal Government of Bhutan pursues and promotes a policy of providing well integrated,
equitable, cost-effective and balanced health services consisting of preventive, promotive,
curative and rehabilitative programmes through its primary health care system. The government
has accorded high priority to social sectors like health and education. However, there are serious
concerns regarding the quality of care provided to persons with mental disorder, who on this account
are subjected to stigma, discrimination and human rights abuses. This article aims to analyse,
examine and highlight the policy and issues of the mental healthcare system in Bhutan. It focuses
on the mental healthcare system with reference to services, policies and issues and to advocate
for better policy development for mental health.
Keywords: Bhutan, mental health, health policy, health system, access to health care.

Introduction
Bhutan is a small kingdom with an area of
38 394 square kilometres and a population
of 672 425.1 It is landlocked in the eastern
Himalayas and is almost entirely mountainous
with land rising from 180 metres above sea
level in the south to 7550 metres in the north.
Bhutan is a country with immense diversity
in language, levels of literacy, and social and
cultural practices.
Organizing mental health services for
this predominantly scattered population with
diverse cultural practices is indeed a daunting
task. This issue is further compounded by low
financial resources, scarcity of mental health
personnel, lack of comprehensive mental
health policy, presence of conflicting healing
systems and the stigma of seeking help for the
mentally ill. This article looks at the mental
health care system in Bhutan with respect to
its services, policies and issues.

Prevalence of mental
disorders in Bhutan
Though very little reliable data is available on
mental illness in the country, more than 2846
new cases of mental disorders were treated
at the National Referral Hospital (NRH) in
2008.2 Of these, 29.3% suffered depression,
19.2% anxiety disorder, 9.7% psychosis and
41.5% were alcohol/substance abuse related
and mental retardation. 2 Mood disorders
(32%); mental and behaviour disorders due
to substance use including alcohol (27%);
neurotic, stress-related and somatoform
disorders (17%); and schizophrenia (19%)
were the primary diagnosis of patients
treated in the community mental health
outpatient facilities.2 Fifty per cent of those
attending community health centres were
female.3
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National Mental Health
Programme and policy

Organization of mental
health services

The National Mental Health Programme
(NMHP) was started in July 1997 with the
objective of ensuring the availability and
accessibility of primary mental healthcare for
all sectors of the population by integrating
mental health in general healthcare. With
policies of integration of mental health in
general healthcare, the status of the people
with mental disorders depended largely on
public healthcare programmes in the areas of
general healthcare.

Mental healthcare in Bhutan is integrated into
the PHC system to provide essential mental
healthcare to patients in their homes and
community, hence providing a communityoriented approach. Mental healthcare is
delivered through the system of a four-tiered
health care system (Figure 1).

The NMHP sought to integrate mental
healthcare with the PHC system by training
personnel at primary healthcare centres. It
was envisaged that integration of mental
health into the PHC system would enable
patients to receive both physical and mental
care simultaneously in one visit by reducing
the stigma associated with mental illness. The
integration of mental health in PHC helped
to create mental health awareness in the
community.

Community mental health
facilities
There are 63 community-based psychiatric
units in the country with a total of 100 beds
or 14.9 per 100 000 population3 and are fully
integrated with the general healthcare services.
However, none of the community mental
health facilities have trained psychiatrists.
Primary care physicians and community health
workers are responsible for managing the
patients in their settings. Patient admission
is both voluntary and involuntary.

Figure 1: Mental health care delivery system
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All 63 facilities have at least one psychotropic
medicine of each therapeutic class (antipsychotic, antidepressant, anxiolytic, and
mood stabilizer).3 Separate community mental
hospitals, residential and forensic facilities are
not available as of now. Further, there are no
private mental healthcare facilities available
in the country.

Issues in providing quality
mental health services to
patients
Bhutan has made significant strides at the
level of policy, thus bringing the country in
line with other countries around the world
that have made similar efforts at integration.
However, there have been a number of issues
and challenges at the level of implementation.
The pressing issues that need to be addressed
urgently are discussed below (Table 1).

Funding of mental health
services
One of the policies of NMHP is to provide
adequate care for individuals with mental
disorders. However, the lack of funding remains
a key issue to the provision of adequate mental
health service in the country.
The government spends 10% of the gross
domestic product for health services, of which
only about 1% of the total health expenditure
is directed towards mental health.4 The fact
that mental illnesses are an emerging issue
in Bhutan, allocation of adequate funds is
necessary to provide the best standard of
care to people with mental illness. For this,
policy makers need to take into consideration
the cost–benefit analysis of treating persons
with mental illness and accordingly allocate
sufficient funds for mental healthcare in order
to make the healthcare services viable and
sustainable.
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Mental healthcare resources
To provide quality mental health care to the
population, it is essential that an effective
organization for mental healthcare is in place.
Bhutan currently lacks proper infrastructure,
mental health professionals and adequate
supply of medicines. There is only one mental
health inpatient ward which is solely for adults,
two psychiatrists (less than 0.3 per 100 000
population) and three trained psychiatric
nurses (less than 0.4 per 100 000 population)
to cater to approximately 0.7 million people.3
There are no psychologists, social workers
and occupational therapists. Further, access
to psychotropic medications is very limited
in the community health centres.3 The basic
resources for mental health care in Bhutan are
obviously inadequate.
Since the way in which mental health
services are organized affects treatment
coverage for people with diverse mental
disorders, 5,6 a three-level mental illness
treatment, rehabilitation and prevention
network should be established in the rural
community, which connects the district,
sub-district, and village. Resources such as
community crisis centres, ambulatory services,
and financial and personnel resources need
to be invested in the community. Further,
development of psychiatric specialties within
regional referral hospitals is necessary to
treat acute mental illnesses. Subsequently,
it is desirable to encourage nongovernmental
organizations to establish mental health service
facilities to supplement the government’s
efforts.
In order to set up such a mental health
system and strategy, policy makers should be
able to synthesize the unique situation of the
country to consider the priorities, sustainable
development and the effectiveness of the
plan.7
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Table 1: Situation in Bhutan and proposal for improvement
WHO guidelines

Situation in Bhutan

Proposal to improve the situation

Incorporate mental
health care in primary
health care

Not able to fully
incorporate mental health
care in primary health
care

• Revise the mental health policy taking a
broad view of mental health care achieving
the objective of providing adequate mental
health services

Provide mental
health care in the
community

Patients are still being
treated mainly in the
district and referral
hospitals

• Increase community infrastructure
• Train community health workers in mental
health care
• Train more mental health professionals and
post them in the community
• Allocate enough psychotropic medicines at
the community level

Link with other
sectors

There are no proper
linkages with other sectors

• Consider mental health promotion in the
policies and plans of all agencies of the
government: health and education, justice,
transport, environment, housing, welfare
and other organizations

Establish mental
health legislation

Do not have separate
mental health legislation

• Develop and enact Mental Health Act
aligning the provision of mental health
services with the country’s Constitution,
which obliges to protect human rights in
Bhutan.

Support more
research

Lack research and
evidence-based practice

• Develop a policy on the development of
proper information systems to monitor and
review the common mental disorders in the
country
• Encourage research and evidence-based
practice

Educate the public

People’s attitudes towards
mental illness are strongly
influenced by traditional
beliefs

• Give priority in improving mental health
literacy and awareness among the public
• Encourage the use of mass media to
publicize mental health knowledge
• Start the mental health movement as a
partnership between the patient, the family,
the professionals and the community to
understand and offer support to mental
health in the country
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A large proportion of the unmet need
for mental health services arises from the
limited ability of physicians and PHC workers
in general health settings to recognize and
treat psychological problems of their patients.8
A policy laying down a minimum standard
of mental health services to the people
in the community needs to be formulated
with the focus on advanced training on
mental healthcare and complemented by a
recruitment scheme by the health department
to address the disproportionate workforce. The
policy should aim at improving the efficiency of
PHC workers in mental healthcare by providing
adequate time for psychiatric training in
medical education.9 Further, it is essential to
train and recruit psychologists, social workers
and occupational therapists to provide a
minimum standard of mental healthcare to
the people.
While the issue of access to psychotropic
drugs in community health centres is a difficult
and complex one, the problems relating
to medicines for mental illness are partly
due to poor purchasing and utilization. The
policy must be aimed to improve the access
to safer and more efficacious medications
by developing policy guidelines on proper
purchasing and utilization of medicines.

Alternative healing practices
In Bhutan, people’s attitudes towards mental
illness are strongly influenced by traditional
beliefs. Mental illness is believed to be caused
by black magic, evil spirits, witchcraft, a curse,
or ‘karma’ of previous life.10 These views
and attitudes contribute to stigmatization
and discrimination of the people with mental
disorder. Further, people often think that
mental illness is largely incurable. As a result
most people resort to alternative healing
practices, especially religious/faith healing.
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It is presumed that more than 99% of the
people seek religious help when someone is
sick physically or mentally.11
Improving mental health literacy and
awareness among the public should be
given priority in the development of mental
health policies as many aspects of mental
healthcare require the active collaboration
of the community. The lack of mental health
knowledge influences the attitude of the public
and leads to prejudice and discrimination
which, in turn, lead to unjust treatment being
meted out to patients with mental illness.12,13
Therefore, it is necessary to develop a strategy
to encourage the use of the mass media to
publicize mental health knowledge vigorously.
Further, the mental health movement needs
to be started as a partnership between the
patient, the family, the professionals and the
community to understand and offer support
to mental health in the country.
These strategies can be an integral part
of any progressive mental health programme,
contributing to both educating and supporting
the public in the field of mental health. Public
education through print, electronic media and
mental health movements help to de-mystify
mental health issues, and go a long way to
reduce prejudice and discrimination against
mental illness.
In the case of people resorting to religious
care, it is essential for policy makers to be
aware of the need to provide a sound and
workable approach for integrating traditional
and religious care in mental health service
delivery. Integrating traditional and religious
care would potentially alleviate some of the
myths and misconceptions that are attached
to modern medical treatment. This would also
promote ethical care and encourage a more
holistic approach to mental healthcare.
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Research and information
system
For the successful integration of mental health
services in the PHC system, a reliable and valid
database on the prevalence of common mental
disorders in the community is essential.9 The
challenge for Bhutan is to generate empirical
evidence as a basis for policy formulation. The
mental health policy needs to be based on
evidence and understanding of the grassroots
level situation. The data will not only guide the
planning, intervention and resource allocation
in the area of mental health but also help
develop the required methods of planning and
intervention.
The collection of basic statistics is lacking
and inadequately implemented. Questions
about the prevalence of common mental
disorders are largely unanswerable. For
this, the development of proper information
systems to monitor and review the common
mental disorders in the country is essential.
Further, epidemiological research on mental
illness is necessary to understand the
prevalence of mental disorders in the country.
Evidence-based planning, decision making and
practice will help to improve the efficiency of
resource allocation and improve the health
status and quality of life of people with mental
health problems.14

Mental health legislation
In Bhutan, admissions of the mentally ill to
hospital are both voluntary and involuntary.
A majority of patients are brought to hospital
by families and relatives for treatment. Only
a few are brought from the criminal justice
system or from prison.
As of now, Bhutan does not have any
mental health legislation to protect the
rights of people with mental illness. There
are no clear policies to prevent unlawful
institutionalization, coercive medications/
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therapies and inappropriate detention for
psychiatric evaluation in the absence of
psychotic symptoms.
The international human rights movement
has become an increasingly important source
of protection for individuals with mental
disorder around the globe.15 Mental health
legislation which ensures equity of access
to mental healthcare is necessary. A Mental
Health Act must be enacted as soon as possible
in Bhutan to protect the legal rights of patients
with mental disorders. Inherently, mental
health legislation should be enacted, aligning
the provision of mental health services with
the country’s constitution, which obliges to
protect human rights in Bhutan.
To protect the safety and well-being of
society, legal provisions must be explicit about
the conditions to be met before a mentally
ill person can be compulsorily admitted and
treated. Further, legal provisions for the
protection of the mentally ill from unjust
and discriminatory treatment ought to be
adopted.

Delivery of mental health
and social services
An important part of mental healthcare in
Bhutan is the close relation between the
level of mental health in the community and
the general level of social well-being. It is
important to consider mental health promotion
in the policies and plans of all agencies of the
government, from health and education, to
justice, transport, environment, housing and
welfare. Prevention and promotion of mental
health depends on the ability of health policy
to build effective partnerships with the range
of agencies which can contribute to improving
local mental health.16
Of particular concern to healthcare
planners is the increase in the number of
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cases of substance use disorders admitted to
hospitals. The high prevalence of substance
use disorders indicates that the mental health
consequences of substance use disorders
will loom large in the overall mental health
morbidity for many years to come. Mental
health policy in Bhutan should take into
account the demands of substance userelated morbidity in the mental healthcare
plan. It should include a strong component
of measures that can reduce the substance
use in the country and particular attention
given to prevent substance use and related
harm among people through effective health
promotion strategies implemented in school,
family, peers, community and the media.17
Further, separate treatment and rehabilitation
facilities for substance use disorders need to be
established and the PHC professionals should
be trained in the management of substance
use disorders in the community.

Conclusion
Mental illness is becoming a public health issue
in Bhutan. The number of people with mental
illness requiring care is increasing. Besides,
there has long been a tendency to neglect
the care of persons with mental disorder in
the general setting; the reason being the lack
of understanding and poor management of
mental illness by the health professionals and
people. It is also because Bhutan devotes a
much smaller proportion of health resources
to mental healthcare.
To strengthen mental healthcare in the
country, mental health awareness should be
integrated into all elements of health and
social policy, health-system planning and
healthcare delivery. Essentially, mental health
policy in Bhutan needs to be based on a wider
range of evidence.
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A decade of health-care decentralization in Thailand:
what lessons can be drawn?
Pongpisut Jongudomsuka, Jaruayporn Srisasaluxa

This paper reviews the progress of implementation of health-care decentralization in Thailand
since the promulgation of the Decentralization Act 1999, draws lessons learnt and provides
recommendations. This review was carried out because of the delay in health-care decentralization,
as compared with what was indicated in the Decentralization Action Plan, and to identify the
possible causes of delay. The review also analyses other issues that affected implementation of
this policy such as consensus on models of health-care decentralization, and other government
policies being implemented during the same period. It is recommended that decentralization is
not a panacea for health system development and its concept should be applied carefully, based
on the country context.
Key words: Decentralization, health care, health systems.

Introduction
Although health-care decentralization has
been accepted globally as a means to improve
efficiency and responsiveness of the health
system, each country adopts and implements
this policy differently. Most developed countries
in Europe started implementing this policy
after the second World War,1 while developing
countries in Asia started later in the 1990s.2 In
Thailand, despite many impressive successes
in health system development,3-5 the country
implemented the decentralization policy
slowly although it was clearly stated in the
Constitution since 1997. From 1999 to 2012,
the share of the local government (LG)
budget in the central government budget
increased from 9% to 26.8% although it was
targeted at 35% by 2006. According to the
Decentralization Action Plan, there was a

need to transfer all public health facilities to
the LG. However, there were only 28 health
centres (HCs), which accounted for only
0.3% of total HCs being devolved to LGs in
2007–2008. This paper reviews the progress
of health-care decentralization in Thailand
since the promulgation of the Decentralization
Act 1999 and draws lessons learnt from its
implementation. Decentralization in this
paper means devolution, which is a transfer
of authority and responsibility from the central
government to the LGs.

Methods
The source of information included a literature
review and direct involvement of the authors
in the policy process.
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Health-care decentralization in
the Thai context

proposed to accommodate a need to maintain
integration of the health-care system.

The health-care system in Thailand is a highly
centralized and public dominant system. In
2000, health facilities owned by LGs accounted
for only 2.74%, 0.41% and 5.23% of the total
public health facilities at the levels of HC,
district and general hospitals, respectively.6
The Decentralization Act 1999, which was
enacted according to Chapter 284 of the Thai
Constitution of 1997, served as the backbone
of decentralization. It mandated that all public
services, including health services, should be
the responsibility of the LGs. When there was
a transfer of responsibility from the central
government to LGs, related budget and
personnel should be transferred accordingly.
As per the Act, the Decentralization Action
Plan had to be developed within one year and
revised every five years with full participation
of all stakeholders.

First, was to transfer all levels of health
facilities as “a network of health facilities”
to a big LG which is the PAO. However, this
option would limit participation of TAOs and
municipalities to manage health services for
their respective populations and, of course,
was considered not being politically feasible.

It was found since the beginning of the
development of the First Decentralization
Action Plan that an approach used to transfer a
responsibility to LGs did not fit well with health
services. This approach implied a transfer of
responsibility from the central government to
individual LGs, but did not guide clearly how to
transfer responsibility to a group of LGs. The
Ministry of Public Health (MoPH) insisted on
maintaining an integrated health-care system
while this approach forced a system to be
fragmented by transferring different levels of
health facilities to different LGs. The HC would
be transferred to the Tambon Administrative
Organization (TAO) at subdistrict level while
the district hospital would be transferred to
municipality and the general hospital to the
Provincial Administrative Organization (PAO).
It was found from the experiences of other
countries in the region that this approach
would create different ownerships of health
facilities and discourage system coordination
and integration.7,8 At least two options were
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Second, was to transfer “a network of
health facilities” to a new structure called,
“Area Health Board (AHB)” at the provincial
level. This AHB would allow participation of all
LGs in the province as well as civic groups and
local experts. The main criticism of this option
was that AHB was not a LG and this could not
be considered as health-care decentralization
according to the law.
Finally, after a long discussion and
negotiation between MoPH officials and
representatives of LGs, the second option was
adopted in the First Decentralization Action
Plan in 2001. The MoPH actively implemented
this plan by establishing functional AHBs* in
10 pilot provinces in 2002 with some success9
and there was a plan to institutionalize AHB
by law in 2005.
All health-care decentralization movements
were suspended in late 2002 since there
were changes of a leadership in the MoPH
and government policy.10 There was a slow
progress of decentralization not only in the
health but also in the education sector. Both
sectors needed more than 500 000 staff to be
transferred to the LGs. As a result, the share
of the LG budget in the central government
budget could reach only 24.1% in 2006 when
the target was 35% (see Figure 1). Realizing
*

Functional AHBs were established by using MoPH’s regulation and
performed as an advisory body to the Provincial Health Office to
manage health services and public health in the province. It was
planned to establish AHB as a jurisdiction to act as the provincial
health authority to establish policy and allocate health resources
as well as for monitoring and evaluation.
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Figure 1: Local government budget: Fiscal year 2000–2012

Source: Office of Decentralization to Local Government Organization Committee

its implementation problems, the law was
amended in 2006 to set the minimum share of
LG budget in the central government budget
at 25%, with a target of 35%. In addition to
changing the target of the LG budget, the model
of health-care decentralization as addressed
in the Second Decentralization Action Plan
(2008–onwards) was also changed. It seems
that keeping all health facilities together as a
network was less of a concern, and devolution
of HC to TAO was defined as a target for
health-care decentralization while district and
provincial hospitals had more flexible options.
Establishment of AHB was not mentioned in
this plan11 and previous pilot implementation
of AHB was terminated.
The progress during the Second
Decentralization Action Plan was only the
devolution of 28 HCs from 9762 HCs nationwide
to TAOs in 2007–2008 with some positive
results such as increase of management
flexibility, responsiveness to community and
patients, and community participation.12
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The Third Decentralization Action Plan has
been approved recently in 2012 without major
change except a model of transfer of a network
of provincial health facilities to PAO in big
provinces is proposed again as an alternative.
The progress of health care decentralization
and related policy interventions during the
past decade are summarized in Figure 2.

Lessons learnt
Delayed decentralization: possible
causes
Decentralization was addressed as a priority
issue in the Thai Constitution of 1997 which
later created a subsequent law called the
Decentralization Act 1999 and Decentralization
Action Plan. The Thai Constitution of 2007 did
not change the priority of decentralization
policy. However, having a constitutional and
legal basis for decentralization could not
guarantee the success of its implementation.
During the past decade the progress of healthcare decentralization which could be observed
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Figure 2: Progress of health-care decentralization and related policy interventions

- Transfer of HCs to TAOs / municipalities
- Transfer of HCs to PAO
- Flexible models for devolution of district
and provincial hospitals
- Share of LGB/GGB >25% in 2007 with a
target of 35 %

-Establishment of AHB in each province and a transfer of a network of
provincial health care providers to AHB
-Share of LGB /CGB >20% in 2001 and >35% in 2006

Second Decentralization
Action Plan

First Decentralization Action Plan
2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

Coup d’etat
Establishment of AHB
in pilot 10 provinces
Implementation
of UHC policy ,
provincial integrated
administration and
village funds

Establishment of
community health
funds under TAOs
& municipalities

Devolution of 28 HCs to
TAOs & municipalities

Thai Constitution
of 2007

Upgrade HCs to
sub-district health
promoting hospitals
and paying
incentives for VHV

2012

Third Decentralization
Action Plan

2000

Decentralization
Act 1999

1999

Source: Compiled by the author

included the establishment of AHBs in 10 pilot
provinces in 2002 and devolution of 28 HCs to
TAOs and municipalities in 2007–2008. Both
occurred when there was a strong leadership
in the MoPH. The leader was the Permanent
Secretary of the MoPH in the first event and
the Health Minister in the second.
Gradual implementation of the
decentralization policy could be another
cause of delay since it would be difficult
to sustain political support in developing
countries where most of them have political
instability.13 However, a “big bang” approach
as in Indonesia and the Philippines has
many negative consequences because of
inadequate administrative preparation.14 The
First Decentralization Action Plan which set
a target of share of LG budget in the central
government budget from >20% in 2001 to
>35% in 2006 was a good strategy to keep
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accelerating progress of policy implementation,
but unfortunately this target was abolished in
2006 and slowed down its implementation.
Did the models of health-care
decentralization matter?
Thailand spent a lot of time on developing
models which could maintain integration of
the health care system. The major concern
was that different ownership of health facilities
as a result of decentralization, would affect
their coordination and lead to fragmentation
of the health-care system. This concern was
worth consideration since it was confirmed by
many country experiences.7,8 An initial model
by establishing AHB was developed to solve
this problem. However, the proposed model
focused less on the use of other mechanisms
to coordinate health facilities and maintain
system integration. After the implementation

WHO South-East Asia Journal of Public Health 2012;1(3):347-356

12-Dec-2012 9:02:33 AM

Pongpisut Jongudomsuk et al.

of universal health coverage (UHC) policy in
2001, the use of a financing mechanism to
direct health services provision became more
popular and initiated more alternative models
of health-care decentralization such as the role
of LGs as a health-care purchaser. The Second
Action Plan which accepted a transfer of HCs
to TAOs and municipalities which allowed
flexible models of hospital devolution, could
reflect a change from the initial model. The
most recent recommendation was that the
model should not be limited only to a transfer
of ownership of health facilities to LGs but
could be any model that reflected a transfer
of responsibility to LGs.15
How did other policies affect
decentralization?
From 2001 to 2012, Thailand had seven
governments and one coup d’état.16 Although
every government addressed decentralization
as one of their priority policies, five policies
were being implemented and affected
decentralization. The characteristics of each
policy and their potential effect on health-care
decentralization are summarized in Table 1.
In summary, these policies affected
health-care decentralization in three aspects.
First, they competed for resources which
could be allocated to LGs and limited
resource availability under their discretion.
From 2001 to 2012, the budget allocated
for these policies was 944 billion Baht which
accounted for 24.7% of the total LG budget
during the same period. Second, they created
and demonstrated more alternative models
of health-care decentralization such as the
role of LG as a health-care purchaser, a
community committee to oversee health-care
providers and health development. Third, a
model of de-concentration was proposed to
replace devolution in many cases. This could
reflect an attempt of the national politician
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to hold power at the central government and
its delegations rather than to devolve to the
local politician.
Transfer of human resources for health
(HRH) to LG: an independent movement
from devolution process
It was found that from 2001 to 2007, the
number of health staff being transferred from
the MoPH to LGs increased year by year. The
total number of transferred health staff was
693 and most of them (96%) were from the
HCs and district hospitals, and were transferred
to municipalities and TAOs (95.6%.)18 From
2008 to 2011 the number of transferred health
staff increased year by year and the total
number was 910. Municipalities and TAOs were
the most popular places for transferred staff
(91.2%).19 The transfer of health staff which
occurred even before a transfer of HCs to LGs
in 2007–2008 could reflect some problems of
HRH management system in the MoPH which
became push factors for their mobility. These
factors include limited career development,
financial incentive, and operating budget of
health staff especially at HC. Devolved HC
staff expressed the same reasons for their
decision to move to LGs.20–22 As a result of
these unsolved HRH management problems
at HC level, it is anticipated that there will be
more demand of HC staff to be transferred
to LGs.

Conclusion and
recommendations
Thailand has made a decision to move the
country towards a decentralized system as
promulgated in the Constitution of 1997.
The country’s approach to decentralization
is categorized as a “cautious mover”23 since
there has been limited progress especially in
health-care decentralization during the past
decade. Although there are multiple causes of
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(2001)

Provincial
integrated
administration

(2001)

Universal health
coverage (UHC)

(2001)

Village and urban
community fund

Policy
(year started
implementation)

•• Allocation of budget to the province
as a block grant and the use of result
based management system

•• Provincial governor, appointed by
Ministry of Interior, has full authority
over budget and personnel in the
province (provincial CEO governor)

•• Establishment of community health
funds at sub-district level co-funded
by LGs and NHSO

•• Competing for resources which
could be allocated to LG and
limiting financial power of LG

•• De-concentration not devolution

•• More resistance from MoPH to
health-care decentralization
since there was a fear of losing
power and control over the
public health providers

•• The MoPH becomes the main
public health-care provider
instead of functioning as a
national health authority

•• Contractual relationship between the
health-care purchaser and providers

•• Transfer of health insurance
management (health-care purchaser)
to LGs when ready

•• Changing role of LG from a
provider to a purchaser of health
promotion services through an
establishment of a community
health fund

•• Initial budget investment per
village was 1 million Baht.

•• Competing for resources which
could be allocated to LGs and
limiting financial power of LGs

Potential effect on health-care
decentralization

•• Access to health care as a basic
right and establishment of national
authority (NHSB) to define benefit
package and financing models for
paying health-care providers

•• Establishment of a village committee
to manage a village fund but without
a clear involvement of LG

•• Establishment of village funds
in rural and urban areas, using
government budget, to provide loans
to villagers

Main characteristics of policy

Budget allocated
annually except
during 2007–2008
and the total
budget from 2001
to 2012 was 123
billion Baht

From 2001–2012
the total budget
was 709.9 billion
Baht

Total budget was
80 billion Baht in
2010

Budget

Table 1: Characteristics of some policies during 2001–2012 and their potential effect
on health-care decentralization
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•• Competing for resources which
could be allocated to LG and
limiting financial power of LG
•• Creating an alternative model
of managing HCs through
a committee comprising
all stakeholders including
representative of LG

•• Establishment of an administrative
committee comprising
representatives from health
personnel, local government and
civic groups to oversee the HCs

•• Although it was LG budget, the
MoPH set a system to pay VHV
directly through health personnel
and maintained control over
VHV17

•• Decrease amount of budget
which LG could spend under their
discretion

Potential effect on health-care
decentralization

•• Additional investment in
infrastructure and human resources
of HCs to meet national standard

•• Performance of VHV and a reporting
system was set up by the MoPH
without involvement of LG

•• Payment for each VHV 600 Baht/
month using LG budget (the total
number of VHV nationwide is approx.
1 million)

Main characteristics of policy

From 2010 to 2012
the total budget
was 9.8 billion
Baht and 60% was
capital investment

•• 2012 = 7.4 billion
Baht

•• 2011 = 7.2 billion
Baht

•• 2010 = 7.0 billion
Baht

Budget

Source: Compiled by the authors from multiple sources
Note: NHSB = National Health Security Board, NHSO = National Health Security Office, NHSB and NHSO have been established under the National Health
Security Act 2002 to implement the Universal Health Coverage System

(2010)

Subdistrict health
promoting hospital

(2010)

Financial incentive
for village health
volunteers (VHVs)

Policy
(year started
implementation)
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delay, lack of political leadership is the most
crucial. The implementation of other related
policies during the same period competed
for resources which could be allocated to
LG, but created an opportunity to adopt
a variety of models which could maintain
health-care system integration. The new
models also adopted more participation of
civil society and local people by establishing
a community committee to exercise power
over the utilization of health resources and
management of public health facilities. This
could be a process to empower people and
broaden the meaning of decentralization
not limited to a transfer of authority and
responsibility only to the LGs but also directly
to the people. Moreover, this could overcome
the limitation of representative democracy
since elections are not a sufficient mechanism
to ensure that governments will do everything
they can do to maximize the citizens’ welfare.24
This civic participation had been supported
strongly by the Constitution of 1997 which had
adopted the role of civil society and enshrined
the right of the people to petition and receive
a response from the state.
The proposed range and degree of
decentralization of health care in Thailand
was diverse. It was agreed with less argument
that the responsibility for provision of primary
care could be transferred to LGs since it
fitted their capacity and was consistent with
health-care decentralization in developed
countries. 1 Decentralization of hospital
services was more complex and autonomous
public organization was a preferred model
by reformists although it was not regarded
as a form of decentralization.12 The recent
recommendation to accept any model of
health-care decentralization which reflected
a transfer of responsibility to LGs based on
learning experiences of all local partners could
be the best solution.
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Health-care decentralization could not be
implemented effectively without the support
of the central ministry. LGs staff need to have
their capacity strengthened to handle the new
responsibilities and this could be best done by
the central ministry staff who were previously
responsible for these. Recent studies have
found variations in the level of understanding
of decentralization and substantial opposition
among MoPH staff towards decentralization.12
These were major constraints for the MoPH
to support health-care decentralization.
Moreover, decentralization changes the
roles of the central ministry staff from a line
management to policy formulation, technical
advice, coordination among national agencies
and programme monitoring.25–27 The centrallevel managers also require systematic
retraining and reorientation which, however,
many countries including Thailand have
overlooked.

As a result of delayed decentralization, recently
some LGs with sufficient financial availability
started to build their own health facilities and
recruited health staff for their operation. These
infrastructures were duplicated with existing healthcare infrastructures of the MoPH which should be
devolved to LGs and became inefficient investments.
Thailand has a shortage of health personnel as well
as limited health-care infrastructure in remote
areas. Unfortunately, these extra investments of
LGs could not help in improving access to quality of
care for people in the remote areas because of poor
coordination among the MoPH and LGs.
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Recent WHO publications
WHO country cooperation strategy Sri Lanka, 2012-2017:
Democratic Socialist Republic of Sri Lanka
Publisher: World Health Organization, Country Office for Sri Lanka. Colombo: 2012. 84 pages.
ISBN: 9789290224082
This WHO country
cooperation strategy,
Sri Lanka 2012–2017
is a comprehensive
strategic document
in support of national
health development
and plans. It articulates
t h e Wo r l d H e a l t h
Organization’s strategy
for cooperation in, and
with, the country for
the medium term, covering the period
2012–2017. The strategy is based on indepth analysis of health challenges facing
Sri Lanka and contributes to the United Nations
Development Assistance Framework in the
country. It represents the fruit of multisectoral
consultations with key stakeholders in the
Sri Lankan health sector.
At the heart of the country cooperation
strategy is its strategic agenda. This was
developed by WHO in close collaboration with
the Ministry of Health and other partners.
Six areas of work have been identified as
strategic priorities for the coming six years of
cooperation:
•

health systems

•

communicable diseases
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•

noncommunicable diseases, injuries
and mental health

•

maternal, child and adolescent health,
including nutrition and food safety

•

emergency preparedness and
response

•

enhanced partnerships and resource
mobilization for health.

The strategic agenda for WHO cooperation
is outlined in Chapter 5 of this document.
It defines not only the strategic priorities,
but also the main focus areas and strategic
approaches for their implementation.
Sri Lanka needs a healthy and productive
population to sustain its transition to a
middle-income country. In the above
context, population ageing and the rise of
noncommunicable diseases are but two
key examples which need to be managed
effectively if the country is to transition
successfully.
In implementing this country cooperation
strategy and in accordance with its mandate,
WHO will work closely with the Ministry of
Health and a range of partners and stakeholders
in health and sustainable development.
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HIV/AIDS in the South-East Asia region: progress report
2011
Publisher: World Health Organization, Regional Office for South-East Asia. New Delhi: 2012. 146 pages.
ISBN: 9789290224273
This progress report
presents the current
status of HIV/AIDS
in the South-East
As i a Reg i on b as ed
on latest surveillance
and programme data
reported by Member
countries. Data are
complemented by
research findings as
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appropriate. The report highlights the progress
made in prevention and control of HIV in
the Region, with an overview of strategic
information systems, and lists challenges and
future priorities.
The information in this report would
be useful to a wide audience including HIV
programme managers in the Region and
around the world, policy-makers and other
stakeholders as well as researchers in the
field of HIV/AIDS.
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