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ABSTRACT To determine frequency of cardiovascular risk factors in Saudi and non-Saudi diabetics, we
studied patients attending King Abdulaziz University Hospital for follow-up in the period January 1997 to
December 2001. Cardiovascular risk factors, including hypertension, hyperlipidaemia, obesity and smoking,
were studied as well as degree of blood glucose control. Of 1122 patients in the study, 48% were Saudis and
52% non-Saudis. No statistically significant difference was found for prevalence of cardiovascular risk
factors between the two groups. Correlation of each of the risk factors to patient’s age showed significant
correlation to hypertension and smoking.

Les facteurs de risque cardio-vasculaire chez des patients diabétiques saoudiens et non saou-
diens en Arabie saoudite
RESUME Afin de déterminer la fréquence des facteurs de risque cardio-vasculaire chez des diabétiques
saoudiens et non saoudiens, nous avons étudié les patients qui sont venus à l’Hôpital universitaire King
Abdulaziz en consultation de suivi durant la période janvier 1997-décembre 2001. Les facteurs de risque
cardio-vasculaire, comprenant l’hypertension, l’hyperlipidémie, l’obésité et le tabagisme, ainsi que le degré
de contrôle de la glycémie, ont été étudiés. Parmi les 1122 patients de l’étude, 48 % étaient des Saoudiens
et 52 % des non-Saoudiens. Aucune différence statistiquement significative n’a été constatée entre les deux
groupes pour la prévalence des facteurs de risque cardio-vasculaire. La corrélation de chacun des facteurs
de risque à l’âge du patient montrait une corrélation significative avec l’hypertension et le tabagisme.
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Introduction
Cardiovascular disease (CVD) is the lead-
ing cause of morbidity and death [1,2]. Di-
abetes mellitus (DM) is closely associated
with ischaemic heart disease and patients
with DM and no previous history of is-
chaemic heart disease have the same risk
for cardiac events as patients with previous
myocardial infarction [3,4]. This fact led
the American national cholesterol education
programme to state that, in terms of car-
diovascular risk, DM was equivalent to
having ischaemic heart disease [3]. People
with diabetes have a 2–4 fold increase in
the risk of dying from the complications of
CVD [5]. Hyperlipidaemia, hypertension,
smoking and obesity are well known, mod-
ifiable, cardiovascular risk factors in both
diabetics and non-diabetics [6–10]. Rith-
Najarian et al. have reported regional varia-
tion in CVD risk factors among American
Indians and Alaskan natives with DM [11].
We aim in our work to study the prevalence
of CVD risk factors in diabetics in two dif-
ferent groups, Saudi Arabians and non-
Saudi Arabians.

Methods
The study was conducted at King Abdu-
laziz University Hospital, a teaching hospi-
tal in the Western Province of Saudi Arabia.
Patients seen in our hospital include mainly
Saudis as well as patients from neighbour-
ing Asian and African countries. The study
group comprised 1155 diabetic patients, all
those attending the hospital for follow-up
from January 1997 to December 2001.
Thirty-three (3%) were excluded as some
of their data were missing. The remaining
1122 were included in the study; 541
(48%) were Saudis, with male:female ratio
of 1.3:1 and 581 were non-Saudis (52%),
with male:female ratio 1.1:1 (P = 0.3).

CVD risk factors included hypertension
(patient previously diagnosed or has 2 con-
secutive readings > 130 mm Hg systolic
blood pressure, 85 mm Hg diastolic blood
pressure), hyperlipidaemia (if the patient
has been previously diagnosed or has low
density lipoprotein > 2.6 mmol/L, triglycer-
ide > 2.3 mmol/L, high density lipoprotein
< 0.9 mmol/L for males and 1.0 mmol/L for
females), obesity [defined as body mass in-
dex (BMI) > 30 kg/m2], smoking history
(either active or less than 5 years since ces-
sation of smoking) were recorded from the
medical records of the study group. In ad-
dition, participant’s age, sex, nationality,
degree of blood glucose control (poor
blood glucose control defined as mean of
the two most recent HbA1c readings
> 9%), type and duration of DM were also
recorded. The study group was divided
into 2 groups according to nationality, Sau-
di or non-Saudi, and a comparative analysis
was done regarding the prevalence of CVD
risk factors and degree of blood glucose
control. The group was also analysed ac-
cording to age group, < 45 years or ≥ 45
years.

Statistical analysis was performed using
SPSS software. Mean ± standard deviation
was determined for quantitative data, and
frequency for categorical variables. Chi-
squared was used to analyse group differ-
ence for categorical variables. For
continuous variables, t-test was used when
comparing two groups. Pearson correla-
tion was used to study the correlation of
different cardiovascular risk factors to age.
P < 0.05 was considered significant.

Results
Type 2 diabetes was the most prevalent
type recorded in both Saudis and non-Sau-
dis, 454 of 541 (84%) and 471 of 581
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(81%) respectively (P = 0.4). Mean dura-
tion of diabetes was 8.9 ± 7.3 years in Sau-
dis versus 8.8 ± 7.2 years in non-Saudis
(P = 0.2). There were 406 of 541 (75%)
Saudis aged 45 years or over and 407 of
581 (70%) non-Saudis (P = 0.06).

Hypertension, hyperlipidaemia, and
smoking were common CVD risk factors
in both Saudis and non-Saudis, while obesi-
ty was less common in both groups. Both
groups had poor blood glucose control
(Figure 1). There was no statistically sig-
nificant difference in the prevalence of
CVD risk factors in those above or below
45 years in both nationalities (Figures 2,3).
Smoking was higher in young (< 45 years)
non-Saudis (61%) compared to those 45
years or over (58%) (P = 0.06).

No significant difference in the frequen-
cy of cardiovascular risk factors in relation

HBP = hypertension.
HL = hyperlipidaemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was significant for poor blood glucose
control (P = 0.04).

Figure 1 Comparison between Saudi (n = 541)
and non-Saudi (n = 581) diabetics according
to cardiovascular risk factors

HBP = hypertension.
HL = hyperlipidemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was significant for poor blood glucose
control (P = 0.02).

Figure 2 Cardiovascular risk factors among
Saudi (n = 135) and non-Saudi (n = 174)
diabetics < 45 years

HBP = hypertension.
HL = hyperlipidaemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was not significant (P = 0.3).

Figure 3 Cardiovascular risk factors among
Saudi (n = 406) and non-Saudi (n = 407)
diabetics ≥≥≥≥≥ 45 years
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to age was found between Saudis and non-
Saudis in 3 age groups (< 30 years, 30–60
years and > 60 years) (Table 1). Correla-
tion of each of the risk factors to patient’s
age showed significant correlation to hy-
pertension and smoking (P < 0.001).

Discussion
CVD complications are the leading cause of
death and disability in people with diabetes.
People with diabetes have significantly
higher cardiovascular mortality rates com-
pared to people without diabetes [12–14].
Age is considered a risk factor for CVD in
people with diabetes [15]. Howard et al

[16] and others [17,18] have found that di-
abetes is the strongest CVD risk factor
among individuals aged 45–74 years. The
great majority of patients in our study, Sau-
dis (70%) or non-Saudis (75%), were 45
years and over.

A large body of evidence from epidemi-
ological, case–control, and cohort studies
provides convincing documentation of the
causal link between cigarette smoking and
health risks [10]. Studies of individuals
with diabetes consistently found a high risk
of morbidity and premature death associat-
ed with the development of macrovascular
complications among smokers [19]. Our
study showed that, apart from poor control

Table 1. Prevalence of cardiovascular risk factors in Saudi and non-
Saudi diabetics for three different age groups

Cardiovascular Age group Patients having risk factor (%) P
risk factor  (years) Saudi Non-Saudi

Hypertension < 30 8 6 0.1

30–60 39 38
> 60 57 47

Hyperlipidaemia < 30 34 32 0.4

30–60 56 52

> 60 52 58

Obesity < 30 24 14 0.2

30–60 40 39

> 60 43 36

Smoking < 30 26 33 0.2

30–60 40 42

> 60 51 53

HbA1c > 9% < 30 4 6 0.9

30–60 20 18

> 60 6 8

< 30 years, Saudis     (n = 54)   (10%), non-Saudis (n = 41)    (7%).
30–60 years, Saudis  (n = 281) (52%), non-Saudis  (n = 366) (63%).
> 60 years Saudis     (n = 206) (38%), non-Saudis  (n = 174)  (30%).
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of blood glucose, smoking is the common-
est CVD risk factor in both Saudis and non-
Saudis, being commoner in non-Saudis.
Similarly high smoking rates were reported
by the Inter-Tribal Heart Study [20] and
others [21,22]. Smoking cessation is one
of the few interventions that can safely and
cost-effectively be recommended for all
patients [10]. It had been shown that
smoking cessation counselling is effective
in reducing tobacco use in this high-risk
group [23,24].

Hypertension is a common problem in
people with diabetes. Reported prevalence
varies from 42% to 70% [11,25–27]. We
report a rate of 52% and 53% in Saudis and
non-Saudis respectively. Data from the re-
cent United Kingdom Prospective Diabetes
Study hypertension study [28,29] and the
Hypertension Optimal Treatment trial [30]
demonstrated that aggressive lowering of
blood pressure was accompanied by re-
duction in macrovascular events.

People with diabetes exhibit increased
rates of prevalence of lipid-rich atheroma
and more thrombosis than non-diabetics
[31,32]. These differences suggest a great-
er vulnerability for plaque rupture and cor-
onary thrombosis in patients with DM
[31–33]. Some of these abnormalities may
be related to the dyslipidaemia associated
with DM [32]. Almost half of the patients
studied, both Saudis (46%) and non-Saudis
(43%), have hyperlipidaemia, a finding in
agreement with what has been reported by
Howard et al [34] and others [11,17]. Re-
cent studies have shown that CVD morbid-
ity and mortality associated with DM can
be considerably reduced through intensi-
fied treatment of hyperlipidaemia [35–37].

Obesity is a major modifiable risk factor
for coronary heart disease along with ciga-
rette smoking and elevated serum choles-
terol [38]. The incidence of coronary heart
disease events has been correlated to BMI

in a study of more than 23 000 employees
in north-western Germany (PROCAM)
[39]. This prospective study showed a rise
in coronary events with increasing BMI
over 8 years of follow-up from 31 events
per 1000 at BMI < 20 kg/m2 to 72 per 1000
at BMI > 30 kg/m2.

In Saudi Arabia, obesity and diabetes
have become major causes of morbidity in
big cities in the last 2 decades, apparently
due to the sudden change in lifestyle as a
result of economic development, urbaniza-
tion and competitive lifestyles [40]. In a
study conducted in Riyadh [41], obesity
(BMI > 30 kg/m2) was reported in 33% of
adult diabetics. Another study showed a
figure of 27% in Bahrain [42]. In our study,
overall around 20% of the patients were
obese with no significant difference be-
tween Saudis and non-Saudis. These rates
were much lower than those reported in
some other countries where a rate around
50%–70% has been reported [11,17,
22,43–45]. Obesity is multifactorial, not
only environmental but also genetic factors
contribute to its development [46]. It has
been estimated that the heritability for BMI
is over 30% and the rest is accounted for
by other factors like demographic, familial
and personal factors [46,47]. The lower
prevalence of obesity in our study group
(Saudis 21% and non-Saudis 19%) could
be related to the nature of the local diet, but
the effects this along with duration of resi-
dency of non-Saudis or the time of appear-
ance of diabetes (after reaching Saudi
Arabia or before) were not investigated in
our study. Further studies are needed on
the cause of this lower rate of obesity in
people with diabetes in the Gulf region
compared to other regions of the world.

Several studies have shown the health
benefits of weight loss in people with dia-
betes; it improved glycaemic control [48],
insulin sensitivity [49], triglyceride and
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high density lipoprotein levels [50], and it
also increases life expectancy [51].

It has been shown that greater degree of
hyperglycaemia is associated with increas-
ing CVD mortality in individuals with diabe-
tes [52]. We report a high frequency of
poor blood glucose control in both Saudis
(71%) and non-Saudis (66%). Several
studies clearly demonstrated that tight
blood glucose control is important in delay-
ing the onset and slowing the progression
of microvascular complications [53,54].

Our study showed that CVD risk fac-
tors (smoking, hypertension, hyperlipi-
daemia and obesity) and poor glycaemic
control are common in both Saudi and non-
Saudi diabetics. Lifestyle may have a role;
most of the patients are living a sedentary
life, without much activity and using auto-
mobiles for travelling even very short dis-
tances.

Poor compliance of patients to medica-
tions, dietary restriction and follow-up may
have an effect on the prevalence of CVD
risk factors. Patients may get fed up taking
chronic multiple medications and restrict-

ing their diet for a disease which is almost
asymptomatic. Some patients may not be
able to afford the medications, especially
the new expensive generation, or may be
ignorant due to lack of information.

Patient education regarding the diabetes
disease process, nutritional management,
physical activity, weight loss, cessation of
smoking, compliance to medication and
follow up, glucose monitoring, and preven-
tion and detection of complications is of
great importance. The success of diabetic
teaching programmes seems to be similar
in the inpatient and ambulatory settings. A
study conducted by Muller and colleagues
showed that people with diabetes who re-
ceived identical education programmes in 2
different settings were no different in re-
gard to improvement in HbA1c, BMI, hy-
poglycaemic episodes and subsequent
hospitalization after one year [55]. Another
important issue is physician education re-
garding screening for CVD risk factors and
initiation of early and aggressive treatment
when indicated.
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ABSTRACT To determine the distribution and correlates of clustering of cardiovascular disease (CVD) risk
factors, data from the Oman National Health Survey, 2000 were analysed. Based on demographic data
(blood pressure, fasting blood glucose, serum cholesterol, weight, height, waist and hip measurements),
5660 subjects were grouped according to how many of four CVD risk factors (hypertension, high cholester-
ol, diabetes, overweight/obesity) they had. We found that 72% of subjects had less than one risk factor and
2% had all four. Older age exacerbated risk, while living in rural areas or being single was protective.
Metabolic cardiovascular syndrome is a public health problem in Oman. Increasing awareness in healthcare
providers and the wider population by comprehensive dissemination of the survey results is crucial.

Association des facteurs de risque cardio-vasculaire chez des adultes omanais
RESUME Les données provenant de l’enquête nationale sur la santé réalisée à Oman en 2000 ont été
analysées pour déterminer la distribution et les corrélats de l’association des facteurs de risque des mala-
dies cardio-vasculaires. Sur la base des données démographiques (tension artérielle, glycémie à jeun,
cholestérol sérique, mesures du poids, de la taille, du tour de taille et de hanches), 5660 sujets ont été
groupés en fonction du nombre de facteurs de risque de maladie cardio-vasculaire qu’ils avaient parmi les
quatre suivants : hypertension, cholestérol élevé, diabète, surcharge pondérale/obésité. Nous avons cons-
taté que 72 % des sujets présentaient au moins un facteur de risque et que 2 % présentaient les quatre. L’âge
avancé exacerbait le risque, tandis que le fait de vivre en milieu rural ou d’être célibataire constituait une
protection. Le syndrome métabolique cardio-vasculaire est un problème de santé publique à Oman. La
sensibilisation des prestataires de soins de santé et de la population générale par la large diffusion des
résultats de l’enquête est cruciale.
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Introduction
Social advances in Oman since 1970 have
been accompanied by cultural changes, a
reduction in the prevalence of communica-
ble diseases, increased life expectancy,
changes in nutritional habits and habitual
physical activity and increased prevalence
of noncommunicable diseases such as hy-
pertension and diabetes [1]. Environmental
and behavioural changes such as the adop-
tion of new dietary habits and a sedentary
lifestyle, and the stress of urbanization and
of working conditions have all contributed
to the rise in cardiovascular disease (CVD)
risk factors [2]. The primary risk factors
for CVD are hypertension, high cholester-
ol, diabetes, overweight, cigarette smoking
and physical inactivity. The first 4 of these
may cluster in some persons and have been
identified as components of a syndrome
known as metabolic cardiovascular syn-
drome, or the “deadly quartet” [3].

Approximately 50% of hypertensive
people can be considered to have insulin
resistance and hyperinsulinaemia. It ap-
pears likely that insulin resistance and hy-
perinsulinaemia predispose to, rather than
result from, hypertension. Insulin resis-
tance is associated with abnormalities in li-
poprotein metabolism, hypercoagulability,
and endothelial function, which probably
account in part for the increased cardiovas-
cular risk among hypertensive patients [4].
Patients with at least 1 component of the
metabolic syndrome have been found to be
obese, hyperinsulinaemic, insulin resistant,
hyperglycaemic, hypertensive, and dyslipi-
daemic [5].

The association between hyperinsuli-
naemia and cardiovascular risk factors has
been investigated in Gulf countries. In the
United Arab Emirates, Bener et al. examined
the association between acanthosis negri-
cans, hyperinsulinaemia and cardiovascular
risk factors [6]. They found that patients

with acanthosis negricans had a high prev-
alence of abnormal glucose tolerance and
hyperinsulinaemia. In addition, euglycaem-
ic patients with hyperinsulinaemia had a
cluster of risk factors for CVD. In Bahrain,
Musaiger and al-Roomi found that obesity,
hypertension and diabetes were highly
prevalent and significantly more frequently
reported among women than men, with
79.6% of women overweight or obese,
compared to 56% of men [7]. They also
recommended the need for a national health
policy to prevent and control CVD. In
Egypt, Ibrahim et al. studied the clustering
of CVD risk factors in hypertensive pa-
tients. They found that obesity was preva-
lent in 33% of hypertensive men and 47%
of hypertensive women [8]. After adjusting
for age, hypertensive men had significantly
higher total cholesterol, fasting blood sug-
ar, body mass index (BMI) and waist-hip
ratio than their normotensive counterparts.
In addition, hypertensive women had high-
er low-density lipoprotein (LDL) cholester-
ol.

Using World Health Organization crite-
ria (WHO) [9], the Oman National Health
Survey, 2000 identified the prevalence of
hypertension, high cholesterol, diabetes,
overweight and obesity among Omani
adults. The National Health Survey was a
cross-sectional community-based study in-
volving all 10 regions of Oman. The aim of
our study was to examine the aggregation
or clustering of these CVD risk factors and
the correlates of this clustering among
those Omani subjects aged ≥ 20 years who
had been included in the National Health
Survey.

Methods
Sample design and participants
The sample for the survey was selected to
be representative of the whole nation. The
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survey adopted a multistage stratified prob-
ability sampling design. All 10 regions of
the country were sampled proportionally.
Depending on the size of the population for
each region, one or more wilayat (districts)
were randomly chosen from that region,
with 16 wilayat selected for the survey
from a national total of 59. Each wilayat
was stratified into urban or rural (villages/
remote areas), resulting in an urban:rural
ratio of 2:1, similar to that of the 1993 na-
tional census. Within each of these strata,
enumeration areas (EAs, census units used
during the 1993 population census, each
containing approximately 80 households)
were randomly selected. Households with-
in each of the EAs were then randomly se-
lected. Maps of the selected EAs were
updated, and a comprehensive listing of all
Omani households in each EA was made to
obtain the sampling frame.

All individuals aged ≥ 20 years (n =
7011) in the selected households (n = 1968)
were invited to participate in the survey.
The response rate varied from 81% to
91%, according to the type of measure-
ment or laboratory investigation completed.
Of the 7011 eligible participants, 5660
(81%) completed the questionnaire, had
their blood taken to measure fasting blood
glucose and completed the other necessary
measurements and laboratory investiga-
tions in order to have their data analysed.

Questionnaire and measurements
The Household Health Status questionnaire
covered demographic data such as age and
sex, and marital, education and employ-
ment status, as well as self-reporting for
diabetes mellitus and hypertension. Educa-
tion status was classified into 3 groups: illi-
terate; those who could read and write and
had completed either primary or preparato-
ry school, or had spent some years in sec-
ondary school; and those who had

completed secondary school, college, uni-
versity or postgraduate tertiary studies.

Blood pressure (BP) was measured
manually. This measure, together with data
for weight, height, waist and hip circum-
ference, was registered in the question-
naire. Waist-hip ratio was not considered as
a variable in this analysis. WHO procedures
were used to obtain the measurements [9].
The results of laboratory investigations tak-
en for fasting blood glucose and serum
cholesterol were also entered on the ques-
tionnaire. Certain important biochemical
measurements related to CVD risk factors,
such as high-density lipoprotein (HDL)
cholesterol, LDL cholesterol, triglyceride
or microalbuminuria levels were not col-
lected during the survey.

Specimen collection and analysis
For specimen collection and analysis, 25
teams were assembled and trained in the
methodology of the survey for 2 weeks.
Each team consisted of a nurse to take
measurements, a laboratory technician to
draw samples, a health educator to inter-
view subjects, a health inspector to trans-
port laboratory samples and a field
supervisor (statistician) to supervise and
review the questionnaires in the field.

Eligible members of the selected house-
holds were requested to commence fasting
1–2 hours before midnight the night before
they were to be visited by the survey team.
At 07.00 the following morning, household
members were interviewed, had their mea-
surements taken and venous fasting blood
glucose samples collected. Fasting blood
samples for glucose were collected in sodi-
um fluoride potassium oxalate tubes, la-
belled and transferred immediately in cold
boxes, along with laboratory forms, to the
laboratory at the wilayat hospital. Samples
were immediately centrifuged, the plasma
separated and fasting plasma glucose deter-
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mined by a glucose oxidase method on the
same day, using a Hitachi 911 automated
clinical chemistry analyser (Boehringer
Mannheim). The same manufacturer sup-
plied the reagents. Samples for estimation
of cholesterol were collected in tubes con-
taining lithium heparin anticoagulants and
transferred to the laboratory, where the in-
vestigations were carried out by the enzy-
matic colorimetric method, also using the
Hitachi 911 analyser.

Diagnostic criteria
The 1999 WHO criteria [9] for diagnosis of
hypertension, hypercholesterolaemia, an-
thropometric measurement and glucose in-
tolerance were used.

Diastolic hypertension
Patients who self-reported being hyperten-
sive were categorized as having diastolic
hypertension (even if their blood pressure
reading at the time of screening was nor-
mal) only if the interviewer either sighted
their medication, or verified that the subject
had been diagnosed as hypertensive by a
medical practitioner. Patients were also cat-
egorized as having diastolic hypertension if
the mean of two BP readings was ≥ 90
mm Hg diastolic phase 5, regardless of
their systolic blood pressure readings. Hy-
pertensive subjects were further classified
in the logistic regression models as having
mild hypertension (diastolic BP 90–104
mm Hg) or moderate/severe hypertension
(diastolic BP ≥ 105 mm Hg).

Hypercholesterolaemia
Patients were categorized as having hyper-
cholesterolaemia if their total cholesterol
level was ≥  5.2 mmol/L or ≥  200 mg/dL.

Anthropometric measurements
Body mass index [BMI = weight (kg)/
height2 (m2)] was classified according to
the accepted norms: underweight (BMI <

18.5 kg/m2), normal (18.5–24.9 kg/m2),
overweight (25.0–29.9 kg/m2), obese
(30.0–39.9 kg/m2) and morbidly obese (≥
40.0 kg/m2).

Diabetes mellitus
Participants were categorized as having di-
abetes mellitus if they self-reported having
diabetes, or their fasting blood glucose
reading was ≥  7.0 mmol/L.

Data processing and analysis
Data were entered using Epi-Info, version
6.04 software. Preparation of the data was
completed by July, 2000. Data were analy-
sed using SPSS, version 9.0. Data were
given as counts, means and percentages.
Group means were compared using ANO-
VA, and the chi-squared test examined the
distribution of data using the likelihood ra-
tio.

Step-wise logistic regression was con-
ducted to test for the factors most strongly
associated with the dependent variable un-
der study and to obtain the adjusted odds
ratio (OR) for each factor. All independent
variables used in the logistic models were
dichotomous (after recoding some of them
to be so). The OR shows the change in the
odds of the dependent variable under study
when the independent variable changed
from 0 to 1. A P-value < 0.05 was consid-
ered statistically significant.

Results
Table 1 shows participants’ demographic
and social characteristics. Males and fe-
males were equally represented, a majority
(62.1%) were aged between 20 and 39
years, 73% lived in rural areas, approxi-
mately 34% were illiterate, and 7% were
current smokers.

The 4 CVD risk factors investigated in
our study were diastolic hypertension, dia-
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betes mellitus, hypercholesterolaemia, and
overweight/obesity. Of the 5660 subjects
tested (aged 20 years and above), 25.2%
had high diastolic blood pressure, approxi-

mately 11% had diabetes, 41% had a high
level of serum cholesterol and 48% were
overweight or obese. Only 28% of subjects
had none of these CVD risk factors (i.e.
72% had at least 1 CVD risk factor), 34.8%
had 1 risk factor, 24.6% had 2 risk factors,
10.6% had 3 risk factors and 2% had all 4
risk factors.

Participants were divided into 2 groups,
as having either ≤ 1 risk factor (63% of the
study sample) or having ≥ 2 risk factors
(37%). The dependent variable introduced
in the logistic models was having (or not
having) ≥ 2 risk factors. The independent
variables were gender, age group, place of
residence, marital status, level of education
and work status.

Table 2 shows the means of the CVD
risk factors in the overall sample and the
comparison of these means among groups
of subjects with 0, 1, or > 1 risk factors.
The BP measurement increased steadily
with clustering of risk factors. Subjects
with none of the risk factors had a mean BP
of 119.3/75.3 mm Hg, while those with 4
risk factors had a mean BP of 149/95.6
mm Hg (SBP measurements are not shown
in Table 2). The differences between the
mean values for diastolic blood pressure
were significant for the groups overall and
between each group, using the Tukey
method (P < 0.05 is statistically signifi-
cant). The mean values for fasting blood
glucose, serum cholesterol and BMI also
increased significantly with the number of
aggregated risk factors.

To identify the significantly associated
variables with the dependent binary variable
having (or not having) 2 or more risk fac-
tors, we used multiple logistic regression.
From the different models, we obtained the
OR for each significant independently as-
sociated variable. The independent vari-
ables included in the models were: age, sex,
place of residence, marital status, and level

Table 1 Demographic and social
characteristics of National Health Survey
participants, Oman, 2000

Characteristic No. %

Age group (years)
20–39 4353 62.1
40–59 1753 25.0
≥ 60 905 12.9
Total 7011 100.0

Sex
Male 3506 50.0
Female 3505 50.0
Total 7011 100.0

Residence
Urban 5143 73.4
Rural 1868 26.4
Total 7011 100.0

Education
Illiterate 2333 33.8
< Secondary 2824 40.9
≥ Secondary 1753 25.3
Total 6910 100.0

Work status
Working 2778 39.9
Not working 4191 60.1
Total 6969 100.0

Marital status
Married 4668 66.7
Not married 2327 33.3
Total 6995 100.0

Family size
≤ 10 members 3696 52.7
> 10 members 3315 47.3
Total 7011 100.0

Currently smoking   
Yes 488 7.0
No 6515 93.0
Total 7003 100.0
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of education. The OR for each variable was
adjusted for the other variables in the model
to account for confounding between these
variables.

Table 3 shows the significantly associ-
ated variables with the group having ≥ 2
risk factors, and the adjusted OR in 3 dif-
ferent multiple logistic models, i.e. for the
whole sample and for male and female sex.
The risk of being in this group (having ≥ 2
risk factors) increased with the higher age
group and with living in urban areas in the 3
different models. Subjects aged ≥ 60 years
were 2.6 times more likely to be in the
group of ≥ 2 risk factors compared to
younger age groups (20–39 years) in the
total sample. Being single decreased the
risk in the 3 models. Having a higher level
of education (secondary and above) in-
creased the risk for male subjects but de-
creased it for females.

Table 4 shows the adjusted OR for the
group having ≥ 2 or more risk factors in
the 3 different age groups. Urban residence
increased the risk in the 3 age groups. Be-
ing female was protective in the age group
20–39 years, but increased the risk among
the older age groups, 40–59 years and ≥ 60
years. The adjusted OR values were 0.73,
1.29 and 1.7 respectively.

Discussion
Health institution-based statistics usually
give health planners an underestimation of
the noncommunicable disease problem in
Oman. For example, the registration of
cases in diabetic registries nationwide is
still unsatisfactory. In 2000 (the year of our
study), the percentage of new and old cas-
es of diabetes registered and treated in Min-
istry of Health institutions was 3.04% of
the population aged ≥ 20 years. The hyper-
tension figure for this age group was only
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4.8% [10], whereas in our study, the prev-
alence of diabetes and hypertension were
11% and 25%, respectively. Only by identi-
fying the distribution and correlates of
clustering of CVD risk factors in a commu-
nity-based study were we able to obtain an
accurate estimate of the magnitude of the
problem in both urban and rural settings.

ANOVA results showed that the mean
values for diastolic blood pressure, fasting
blood glucose, cholesterol, and BMI were
significantly higher among subjects with
≥  1 risk factor. Lee et al. found similar re-
sults in their study [5]. Poulter found that

other cardiovascular risk factors, including
obesity, smoking, glucose intolerance,
physical inactivity and dyslipidaemias often
coexist with hypertension in both older and
younger age groups [11]. He concluded
that this ‘clustering’ of risk factors for car-
diovascular disease has major implications
for treatment thresholds and choice of anti-
hypertensive therapy.

In Italy, Pasini et al. studied the cluster-
ing of different combinations of CVD risk
factors (systolic and diastolic hyperten-
sion, total cholesterol, cigarette smoking
and obesity) among nationals aged 40–59

Table 3 Adjusted odds ratio (OR) of factors significantly associated with subjects having
≥≥≥≥≥ 2 cardiovascular disease risk factors in the total sample population and among males
and females, National Health Survey, Oman, 2000

Variable Total (N = 5557)a Males (n = 2781) Females (n = 2776)
Adjusted P-value Adjusted P-value Adjusted P-value

OR OR OR

Age group (years)
20–39 = 1 (RC) 1.00 – – 1.00
40–59 = 2 2.83 < 0.001 2.93 < 0.001 3.04 < 0.001
≥ 60 = 3 2.61 < 0.001 2.43 < 0.001 3.85 < 0.001

Place of residence
Urban = 0 – – – – – –
Rural = 1 0.76 < 0.001 0.75 0.002 0.76 0.004

Work status
Working = 0 – – – – – –
Not working = 1 0.87 0.030 – – – –

Education level
Illiterate = 1 (RC) – – 1.00 1.00
< Secondary = 2 – – 1.40 0.003 1.04 0.747
≥ Secondary = 3 – – 1.87 0.000 0.69 0.024

Marital status
Single = 1 0.38 < 0.001 0.31 < 0.001 0.50 < 0.001
Divorced/separated = 2 1.22 0.200 0.82 0.478 1.51 0.032
Widowed = 3 1.24 0.080 1.15 0.685 1.07 0.628
Married = 4 (RC) 1.00 1.00 1.00

 aThe total number of subjects in the study was 7011, of whom 5660 (81%) completed the physical
and laboratory measurements. However, the data of 3 subjects (0.05% of 5660 subjects) were not
entered in the logistic regression models due to missing data in some of the independent variables.
RC = Reference category
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years [12]. When considering the preva-
lence of high SBP or DBP, high total choles-
terol or cigarette smoking, he found that
72.3% of men and 67.7% of women had at
least one of the main risk factors for coro-
nary heart disease and usually higher values
for SBP or DBP, whereas 29.3% of men
and 21.2% of women had ≥ 2 factors. In
our study, where the clustering of DBP, di-
abetes, overweight/obesity, and high fast-
ing serum cholesterol was investigated, it
was found that 72% of the total sample
(aged ≥ 20 years) had ≥ 1 risk factor and
37.2% had ≥ 2 risk factors, a higher preva-
lence than reported in the Pasini study, de-
spite that study’s different clustering set
and limited age group selection, which

would be expected to increase rather than
reduce prevalence.

Campos-Outcalt et al. studied another
set of CVD risk factors (diabetes, hyper-
tension, hypercholesterolaemia, obesity
and smoking) clustering in a different age
group among 230 Native Americans from a
south-western tribe aged 25–65 years [13].
They found that 86% of the participants
had ≥ 1 risk factor and 52% had ≥ 2 risk
factors. The difference in results between
this and our study can be explained by the
different clustering set, the very large dif-
ference in sample size and the ethnic spec-
ificity of Native Americans, who were not a
representative sample of the wider popula-
tion of the United States of America.

Table 4 Adjusted odds ratio of factors significantly associated with subjects having ≥≥≥≥≥ 2
cardiovascular disease risk factors among different age groups, National Health Survey, Oman,
2000

Variable 20–39 years (n = 3367) 39–59 years (n = 1479) ≥≥≥≥≥ 60 years (n = 711)
Adjusted P-value Adjusted P-value Adjusted P-value

OR OR OR

Place of residence
Urban = 0 – – – – – –
Rural = 1 0.81 0.028 0.75 0.014 0.66 0.013

Education level
Illiterate = 1 (RC) – – 1.00 – – –
< Secondary = 2 – – 1.71 < 0.001 – –
≥ Secondary = 31 – – 2.88 < 0.001 – –

Sex
Male = 0 – – – – – –
Female =1 0.73 < 0.001 1.29 0.038 1.70 < 0.001

Marital status
Single = 1 0.36 < 0.001 – – – –
Divorced/separated = 2 1.66 0.027 – – – –
Widowed = 3 0.80 0.673 – – – –
Married = 4 (RC) 1.00 – – – –

The total number of subjects in the study was 7011, of whom 5660 (81%) completed the physical and
laboratory measurements. However, the data of 3 subjects (0.05% of 5660 subjects) were not entered in the
logistic regression models due to missing data in some of the independent variables.
RC = Reference category.
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Because of the importance of the clus-
tering of CVD risk factors, Mancia con-
cluded that the established major risk
factors for CVD, hypertension, hypercho-
lesterolaemia and smoking, are present, of-
ten in combination, in populations around
the world [14]. He added that these factors
have been found to interact in a synergistic
manner to increase the risk of coronary
heart disease. Mancia therefore, suggested
that traditional antihypertensive treatments
offered little protection against coronary
heart disease, perhaps because antihyper-
tensive drugs tend to be prescribed to re-
duce BP without taking account of the
presence of other risk factors. However, it
should be borne in mind that the Mancia
study was conducted over 15 years ago
(1988), and newer antihypertensive medi-
cations are increasingly targeting the co-
occurrence of hypertension and other CVD
risk factors.

Phillips et al. concluded that diabetic pa-
tients have a higher prevalence of CVD risk
factors than those without diabetes, there-
fore requiring improved vigilance of diabet-
ic patients and interventions to modify the
associated risk factors [15]. Bog-Hansen et
al. similarly reported a strong coexistence
of hypertension and type 2 diabetes [16].

Regarding the demographic and social
factors significantly associated with clus-
tering in the present study, smoking was
not significantly associated and is not
shown in the logistic regression models in
Table 3 and Table 4. Salgado-Sales found
results similar to those in our study. He
found that in Acapulco, Mexico, among
1011 women and 1001 men aged ≥ 20
years, the average levels of serum choles-
terol were higher in older, overweight, hy-
pertensive individuals and that the
differences were statistically significant,
but there was no difference in the choles-

terol levels of individuals with tobacco
smoking habits [17].

In our study, urban residence was sig-
nificantly associated with clustering of
CVD risk factors in the overall sample, in
the male and female subsamples and in the
different age group sub-samples, although
this association was not statistically signifi-
cant with each of the individual risk factors
per se (data not shown). This is not neces-
sarily contradictory. As el Mugamer et al.
have previously observed for the United
Arab Emirates, which has a similar culture
to that of Oman, as socioeconomic devel-
opment in the region intensifies, the differ-
ence in lifestyles between urban and rural
residents is becoming increasingly blurred
[18]. Abdul-Rahim et al. concluded that al-
though no significant differences were
found in the prevalence of hypertension
and diabetes between urban and rural popu-
lations, other components of metabolic
syndrome, namely elevated triglycerides,
low HDL cholesterol and overall obesity
were more prevalent in the urban popula-
tion [19].

While being female gender was a pro-
tective factor in the younger 20–39-year-
old age group (OR = 0.73, P < 0.05), it
increased the clustering risk in the higher
age groups, i.e. the 40–59-year-olds and
those aged ≥  60 years, where females
were 1.3 and 1.7 times respectively more
likely to have clustering than males in these
age groups. This may be explained by the
protective role of female sex hormones be-
fore the age of 40 years.

Having attained a higher level of educa-
tion was protective for the female sub-
sample (OR = 0.698, P < 0.05), while
males who had attained a secondary educa-
tion or above were 1.87 times more likely
to have aggregated risk factors. This can-
not be explained by the relatively young age
of highly educated females in Oman, as the

02 Clustering of cardiovascular risk.pmd 3/3/2005, 12:10 AM901



902 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 5/6, 2003

OR was already age-adjusted for both gen-
ders. It could be explained by other psy-
chosocial factors that should be addressed
in future studies.

Conclusion and
recommendations
Both diabetes mellitus and hypertension are
important public health problems in Oman.
There needs to be a heightening of the level
of awareness among primary care physi-
cians to be alert to the possible presence of
these pathologies among their patients.
General community awareness also needs
to be raised about individual risk factors for
diabetes and hypertension, and about their
aggregated effect in the development of
CVD.

Improving understanding and aware-
ness among physicians and the general
community will aid prevention, diagnosis
and management of both diabetes and hy-
pertension, and in turn CVD, and can
potentially lead to a reduction in complica-
tions arising from these chronic conditions.
Disseminating to physicians the results
shown in the logistic regression models of
those factors significantly associated with
clustering will aid in their ability to predict
the presence of clustering and prompt them

to more closely monitor patients at risk.
This will lead to more efficient registration
and management of chronic diseases at the
primary care level.

Medical practitioners should always
suspect clustering of CVD risk factors in
patients who are aged ≥ 40 years, married
and living in an urban setting. Having an
urban place of residence was a common
risk factor in all models used in this study.

Improving community awareness of
the problem by health education campaigns
is essential if the prevalence of CVD risk
factors and the burden of CVD in the gen-
eral population are to be reduced. Patient
education and a coordinated approach by
physicians, nurses and other healthcare
providers in a multidisciplinary approach to
the treatment of obese patients are also of
fundamental importance to reduce the
prevalence of CVD in the population. Ab-
dominal obesity is the earliest symptom of
metabolic cardiovascular syndrome. Pre-
vention or early treatment of such obesity
can prevent or delay the onset of diseases
associated with the syndrome. Vigilance
and effecting positive behavioural change,
not always easily achieved, are key factors
in the prevention, early diagnosis, and re-
duced complications of risk factors leading
to CVD.
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ABSTRACT To estimate the direct cost of coronary heart disease (CHD) to the Iranian oil industry, we
calculated the cost of essential services for 1253 CHD patients admitted to the National Iranian Oil Corpora-
tion (NIOC) Central Hospital. The direct cost of CHD at the Hospital was 10 940 million rials (US$ 1 = 8000
rials), or 8.7 million rials per patient. The direct cost of CHD to the Iranian oil industry was estimated at 22 770
million rials. Working days lost to workers hospitalized for CHD amounted to 62 832. The heavy burden of
CHD on the Iranian oil industry necessitates the introduction of an industry-wide prevention programme.

Charge imposée par les coronaropathies sur l’industrie pétrolière iranienne (1999-2000)
RESUME Afin d’estimer le coût direct des coronaropathies pour l’industrie pétrolière iranienne, nous avons
calculé le coût des services essentiels pour 1253 patients souffrant de coronaropathie admis à l’hôpital
central de la National Iranian Oil Corporation. Le coût direct des coronaropathies dans cet hôpital central
s’élevait à 10 940 millions de rials (USD 1 = 8000 rials), soit 8,7 millions de rials par patient. On estime que le
coût direct des coronaropathies pour l’industrie pétrolière iranienne s’élevait à 22 770 millions de rials. Il y a
eu 62 832 journées de travail de perdues pour les ouvriers hospitalisés pour coronaropathie. La lourde
charge imposée par les coronaropathies sur l’industrie pétrolière iranienne rend nécessaire l’introduction
d’un programme sectoriel de prévention des coronaropathies.
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Introduction
The restructuring of communities across
Asia has been accompanied by an alarming
increase in the incidence of coronary heart
disease (CHD) [1]. Modern technology, in-
creasing urbanization, rapid economic
growth and lifestyle changes have made a
significant contribution to the rising inci-
dence of CHD in these communities. Mor-
tality figures for Asian countries show a
rising tide of CHD similar to that experi-
enced by the industrialized West in the
1950s and 1960s [2].

The results of the World Health Organi-
zation Multinational Monitoring of Trends
and Determinants in Cardiovascular Dis-
ease (MONICA) Project have shown that
cardiovascular disease causes between
25%–45% of all deaths worldwide and is
the leading cause of death in a majority of
countries [3,4]. More than half of these
deaths occur in developing countries [5].

Although not traditionally considered
prevalent, CHD and cerebrovascular acci-
dents, or strokes, have now become the
leading causes of death in China [6,7]. In
Southeast Asia too, the prevalence of CHD
is on a steep upward curve. Cardiovascular
disorders, primarily CHD, have also be-
come a leading cause of death in India
[8,9]. It has been estimated that the number
of deaths due to CHD will have doubled
there between 1985 and 2015, at which
time CHD will displace infectious diseases
as the leading cause of death [10].

The heavy economic burden of cardio-
vascular disease strains the imagination. In
the United States of America, the cost of
CHD in the year 2000 has been estimated at
more than US$ 118 000 million [11]. In
1996–1997, the cost of patients with myo-
cardial infarctions in the Islamic Republic
of Iran was estimated at 170 000 million
rials (US$ 1 = 8000 Iranian rials) [12].

To estimate the economic cost of coro-
nary artery disease to the Iranian oil indus-
try in 1999, the Research and Education
Unit of the Healthcare Organization of the
National Iranian Oil Corporation (NIOC)
calculated total hospitalization costs of
CHD patients admitted to the NIOC Central
Hospital in Tehran in that year and then es-
timated the total burden imposed by CHD
on the Iranian oil industry.

Methods
For this cross-sectional study, we obtained
a list from the records office of the NIOC
Central Hospital, Tehran, of all patients ad-
mitted between 21 March 1999 and 20
March 2000 because of coronary artery
disease (International Classification of Dis-
eases, 9th revision, codes 410–414). We
estimated the overall cost using a pricelist
of essential goods and services based on
the tariffs set by the Healthcare Department
of the NIOC Healthcare Organization. The
final cost of hospitalized patients was cal-
culated according to the following linear
equation [13]:

Total cost = Σ (Unit price of each service ×
Number of units of service  delivered)

At the same time NIOC-dependent
healthcare centres throughout the country
were requested to provide the study team
with a statement of the cost of CHD pa-
tients in their care during the study interval.

Direct costs were defined as costs di-
rectly attributable to the production or de-
livery of a service, e.g. coronary
angioplasty. Indirect costs were the social
costs attributable to such items as loss of
productivity, absenteeism and loss of man-
ufacturing manpower.
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We only assessed the cost of patients
hospitalized with coronary events, i.e. angi-
na pectoris, myocardial infraction and sud-
den cardiac death. We excluded the cost of
outpatient services delivered during the
study interval. Likewise, indirect costs due
to structural wear and tear, use of diagnos-
tic equipment and water and electric utili-
ties that were not attributable to any
specific function or action were not calcu-
lated as part of this study.

Results
Total inpatient admissions for cardiovascu-
lar disease were 1670 individuals, of whom
1253 (75%) were CHD patients. Of the pa-
tients with CHD, 877 (70%) were men and
376 (30%) women. Average patient age
was 50.4 ± 8.3 years. Of all patients,
64.8% (812) were aged 40–55 years (Fig-
ure 1).

Of the 1253 patients, 89 (7.1%) died in
hospital as a result of their disease. Of the
13 297 admissions overall to the NIOC

Central Hospital, 201 (1.5%) died as a re-
sult of their disease. Therefore, 44.3% of
all deaths and 9.4% of all admissions to the
NIOC Central Hospital were due to CHD.

Figure 2 shows the overall cost of vari-
ous services received by cardiovascular
patients hospitalized in 1999–2000 at the
NIOC Central Hospital. ‘Bed–day’ is the
cost of having someone occupy a hospital
bed for 1 day. ‘Visit’ is the average cost per
patient per visit. The overall direct cost of
patients hospitalized there was 10 940 mil-
lion rials, equal to an expenditure of 8.70
million rials per patient. The overall number
of patients hospitalized for CHD in 1999–
2000 by NIOC healthcare centres was
2618. By taking the product of the latter
figure and the per capita cost of hospital-
ization given above, the estimated direct
cost of CHD patients to the oil industry
during the study period was 22 800 million
rials.

Cost of absenteeism
Patients spent 10 400 days in the hospital—
including in the coronary care unit (CCU),
cardiac intensive care unit (ICU) and cardi-
ac surgery wards—during the study peri-
od. The average length of hospital stay for
CHD was therefore 8.3 days. Of the 1253
patients, 660 were NIOC operational staff
who were hospitalized for coronary artery
by-pass grafting (CABG) because of an
acute coronary event. Each of these pa-
tients was given at least 30 consecutive
days sick leave after discharge from hospi-
tal. In contrast, patients admitted for CHD
but not undergoing CABG were given an
average of 14 consecutive days sick leave
after discharge. Thus, a total of 38 502
days’ absence from work  [10 400 +
(660 × 30) + (593 × 14)]  were registered
by CHD patients during the study period;
that is, on average, 30.7 days off work per
hospitalized CHD patient in 1999–2000.

Figure 1 Age distribution of coronary heart
disease patients admitted to the National
Iranian Oil Company Central Hospital in
1999–2000
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Given that 2618 people within the oil indus-
try were hospitalized for CHD during the
study interval, the total number of days ab-
sent from work because of CHD can be es-
timated at 80 373, i.e. nearly 220
person–years including holidays, compen-
sated leave and weekend days. The majori-
ty of these patients were blue-collar
workers in the oil industry who are paid per
hour according to the service they provide.
Only a minority of the patients, however,
are administrative employees who receive
these types of benefits. The average daily
wage of an oil industry worker is 60 000
rials. Therefore, the cumulative financial
loss caused by absenteeism due to CHD in
the oil industry adds up to more than 4800
million rials.

This figure does not include indirect
costs incurred by loss of productivity due
to premature death. The overall total cost
was calculated at 27.57 billion rials, which
is approximately 12% of the running bud-

get of the NIOC Healthcare Organization
for the year 1999–2000.

Discussion
In the Iranian oil industry, the economic
burden of CHD is significant, since both
the direct cost of diagnostic and therapeu-
tic interventions and indirect costs due to
loss of productivity, permanent disability or
premature death are staggering. The oil in-
dustry situation may be representative of
the situation in the country as a whole [14].
According to figures released by the Irani-
an Ministry of Health and Medical Educa-
tion, CHD is the leading cause of death in
the country [15].

In the USA, in spite of extensive popula-
tion-scale prevention programmes during
the past 30 years, CHD is still the leading
cause of death [11]. Likewise, the leading

Figure 2 Comparison of costs of medical services to coronary heart disease patients admitted
to the National Iranian Oil Company Central Hospital in 1999–2000 (US$ 1 = 8000 Iranian rials)
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cause of early and permanent disability in
the USA is CHD [11].

A recent study estimated direct and indi-
rect costs of CHD in Germany to be DM
39 000 million and DM 73 000 million re-
spectively, or a total burden of DM 112 bil-
lion [16]. In 1993 the direct cost of CHD in
New Zealand was estimated at NZ$ 200
million [17]. In Switzerland during the
same year, US$ 21 million was spent on
every 100 000 patients with heart disease
[18]. The financial burden imposed by the
loss of productivity due to CHD death in
the state of California in 1991 was estimat-
ed at US$ 5300 million [19]; the 5–10 year
cumulative direct costs in 1995 dollars for
all patients with CHD were estimated to be
US$ 71.5 billion and US$ 126.6 billion re-
spectively [20]. In the USA as a whole, the
calculated overall cost of cardiovascular
disease in the year 2000 was US$ 326.6 bil-
lion (US$ 185.8 billion direct and US$
140.8 billion indirect) [11].

The economic cost of coronary heart
disease is so heavy that even a small reduc-
tion in incidence of CHD will produce re-
markable savings. In Finland over the past
20 years widespread preventive measures
have reduced cardiovascular mortality by
50%, accompanied by a 40% reduction in
per capita cost of treating CHD in the 35–
64 year-old age group [21]. This emphasiz-
es the large-scale cost-effectiveness of
preventive measures and policies and risk
factor modifications [22].

In the wake of studies instituted by the
USA National Institutes of Health, preven-
tive programmes have become a fixture of
health policy planning over the last 30
years. The USA government will provide
the Centers for Disease Control and Pre-
vention with US$ 25 million to further
strengthen its cardiovascular prevention
programmes in 18 states where CHD prev-
alence is highest.

The oil industry is the Islamic Republic
of Iran’s main source of income. Preven-
tion of economic damage from CHD is of
paramount importance in order to preserve
a productive workforce. Tragically, 65%
of those with acute CHD admitted to the
NIOC Central Hospital in 1999–2000 were
aged between 40 and 55 years, which are
usually the most fruitful years of a person’s
life and career.

The diagnostic and therapeutic costs of
CHD patients in our study were estimated
with the heavily subsidized care and equip-
ment offered by the NIOC Central Hospital,
e.g. angioplasty balloons, stents and cathe-
ters. If we were to include in our calcula-
tions the costs of subsidies, outpatient
services and indirect costs from structural
and instrumental wear and tear and loss of
manufacturing output and productivity due
to premature coronary death and disability,
we would have a figure far higher than
26 770 million rials for 1999–2000.

There is little choice for the oil industry
but to institute a CHD prevention plan in
order to preserve a healthy workforce and
to maintain output and productivity. This is
a tall order, which requires collaboration
between senior management within the in-
dustry and healthcare medical and para-
medical staff.
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Profil du tabagisme chez les personnes qui consultent dans les centres de soins de santé pri-
maires, Région d’Al-Qassim (Arabie saoudite)
RESUME La prévalence, les caractéristiques socio-démographiques et la comorbidité médicale du taba-
gisme ont été examinés dans une étude transversale des utilisateurs des services de soins de santé
primaires (SSP) en Arabie saoudite. Nous avons utilisé un questionnaire semi-structuré à 44 items pour
recueillir des données auprès de 1752 patients dans 25 centres SSP choisis de manière aléatoire. Le
pourcentage de tabagisme s’élevait à 52,3 %. Même si 85 % des sujets étaient des fumeurs adultes, 8,6 %
avaient commencé à fumer avant l’âge de 12 ans. Les fumeurs ont donné des raisons de fumer qui se
recoupent, notamment la pression des pairs ; les non-fumeurs ont avancé des arguments logiques religieux
et sanitaires contre le tabagisme. Sur l’ensemble des fumeurs, 92,8 % souhaitaient apprendre à cesser de
fumer, 11,8 % ne connaissaient pas les risques et 32,4 % signalaient des manifestations de sevrage à la
nicotine. Outre la consommation d’alcool (13,4 %), 81,8 % avait une comorbidité physique.

ABSTRACT Prevalence, sociodemographic patterns and medical co-morbidity of smoking among a cross-
section of primary health care (PHC) clients in Saudi Arabia were examined. We used a 44-item semi-
structured questionnaire to collect data from 1752 patients at 25 randomly selected PHC centres.
Percentage of smoking was 52.3%. Although 85% were adult smokers, 8.6% began smoking before age 12.
Smokers gave overlapping reasons to smoke including peer pressure; non-smokers gave religious and
health logics against smoking. Of all smokers, 92.8% wanted to learn cessation strategies, 11.8% were
ignorant of hazards and 32.4% reported manifestations of nicotine withdrawal. Besides alcohol use (13.4%),
81.8% had co-morbid physical disease.
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Introduction
Evidence-based data robustly suggest the
etiological role of smoking in physical and
neuropsychiatric disorders among both ac-
tive and passive smokers [1–3]. Moreover,
tobacco smoking has been officially recog-
nized as a substance use disorder that has
epidemiological, etiological, phenomeno-
logical, pathophysiological, co-morbid, di-
agnostic, therapeutic, prognostic and
outcome domains [4]. It is a major public
health problem that causes millions of pre-
mature deaths and huge economic losses
globally every year [3]. Despite substantial
progress including enforced restrictions on
smoking in workplaces, the public still re-
mains misinformed about its health risks
[5–6]. Furthermore, adolescents, who are
the most vulnerable, receive vague messag-
es about smoking [7]. Therefore, con-
cerned authorities have started global ‘quit
smoking’ campaigns and have also devel-
oped antismoking clinics, cessation strate-
gies, drug therapies and rehabilitation
programmes for smokers [4,8].

There is a tremendous amount of litera-
ture on smoking patterns in the Western
world compared with what is available for
developing countries. A review of smoking
data in the Gulf countries found only 17
studies that primarily examined prevalence,
predictors and patterns of smoking among
healthy populations and provided strategies
and recommendations for prevention,
treatment and further research. Smoking
among male psychiatric outpatients in Sau-
di Arabia has been examined, but to our
knowledge, few studies have addressed
smoking patterns in primary health care
(PHC) settings [9–13]. Our cross-sectional
study therefore aimed to explore preva-
lence, sociodemographics, medical co-
morbidity and patterns of smoking in a
relatively large PHC population. We hy-

pothesized that the prevalence of smoking
would be higher than reported in healthy
populations and that the smoking habits of
PHC consumers would not differ much
from studies in both the Gulf countries and
the industrialized nations.

Methods
To achieve these objectives, 25 of the 142
PHC centres that are uniformly distributed
throughout the Al-Qassim region of Saudi
Arabia were selected randomly. The select-
ed PHC centres were classified as either
urban or rural by matching them to a previ-
ous categorization of each PHC centre [12–
13]. Then 25 senior general practitioners
(GPs) from the selected PHC centres were
briefed and trained via telephone to admin-
ister the semi-structured questionnaire. In
addition to clarification of immediate que-
ries, GPs were informed that if they had
any problems completing the form, they
could contact the research team by tele-
phone. Following this, 100 copies of the
questionnaire were sent to each selected
PHC centre. GPs were advised to select by
non-systematic randomization only new
male patients for personal interviews to
complete the 100 questionnaires within 3
months. This was to be done without inter-
fering with the regular delivery of adminis-
trative, technical and health services to
PHC clients. Each questionnaire took ap-
proximately 30–45 minutes to complete.

A semi-structured questionnaire with 44
items that was used in our previous re-
search on smoking among psychiatric out-
patients was slightly modified for the
current study [9]. In the final question-
naire, 2 questions were changed to accom-
modate the different focus of the current
study; the phrase ‘mental illness’ was sub-
stituted with ‘physical disorder’ in 2 ques-
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tions and the diagnosis of all diseases was
sought.

During the first week of the study, GPs
were briefed and were advised to read and
understand the questionnaire. Most (96%)
did not experience difficulty in completing
it. A minority (4%) raised some queries,
which were: 1) if the patient is a non-smok-
er, is the entire questionnaire to be complet-
ed? GPs were advised to complete only the
demographic part and the reasons for not
smoking. They were also requested to note
their diagnosis plus any additional informa-
tion about smoking the patient would like to
offer. 2) If the patient is an ex-smoker that
completely stopped smoking 6 months pri-
or to our study, is the entire questionnaire
to be completed? GPs were told to com-
plete the demographic portion of the ques-
tionnaire plus reasons for quitting, date of
quitting, use of treatments for smoking
cessation and diagnosis along with any ad-
ditional information about smoking. Our re-
sponses to these queries were disseminated
to all participating GPs.

Current smokers were broadly defined
as those who smoke regularly or occasion-
ally on a daily, weekly or monthly basis.
Non-smokers were defined as those who
never smoked. Thus, the sociodemograph-
ics and diagnosis of all clients—smokers,
ex-smokers and non-smokers—were re-
corded. The demographic data (11 items)
included name, sex, file number, date, age,
level of education, marital status, resi-
dence, occupation, family type and approx-
imate monthly income. Family type was
categorized as: 1) nuclear, consisting of
only one married couple living with unmar-
ried children or 2) joint or extended, that is
a married couple living with married chil-
dren. The questionnaire also comprised 32
items about smoking patterns and 1 item
for diagnosis.

Frequency distributions and chi-
squared test were used to determine asso-

ciations among categorical variables be-
tween smokers and non-smokers. Student
t-test was used to determine differences
among continuous variables. P-value of ≤
0.05 was significant. SPSS version 10.0 for
Windows was used for data analysis.

Results
This study took place from July 1999 to
July 2000 and 1752 PHC patients were in-
cluded in our final analysis. Approximately
15% of participants had grossly incomplete
responses and another 15% refused to par-
ticipate; hence, only 70% (1752) of the
original 2500 questionnaires were used in
the final analysis. Nonetheless no statisti-
cally significant demographic differences
were observed between participants and
non-participants. The one-year study peri-
od included planning, briefing, data collec-
tion and analysis. Furthermore, the GPs,
100% of whom were expatriates, regularly
took 45 days annual vacation, attended
multiple training courses within and outside
the region and attended regional meetings
and conferences that were held during
working hours. An audit is needed to deter-
mine the number of patients, new as well as
repeat, attending each urban and rural PHC
centre. The daily census of PHC clients
was impressively high and differed be-
tween rural and urban settings. Although no
females were included in this study, 4.7%–
16% of women smoke cigarettes in Riyadh
[11,12].

Sociodemographic parameters
Of 1752 PHC clients, 917 (52.3%) were
current smokers. The mean age and stan-
dard deviation of PHC patients was 35.5
± 11.5 years with 95% confidence interval
(CI) 35–36. No significant age difference
was observed between smokers (mean age
± SD = 35.43 ± 11.6 years) and non-
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smokers (mean ± SD = 36.23 ± 13.10
years; P > 0.5). More than half were edu-
cated (938, 53.5%), unemployed (960,
54.8%), single (987, 56.3%), urban dwell-
ers (992, 56.6%) or living in a joint or ex-
tended family (1000, 57.1%). Monthly
mean income was 4105.29 Saudi rials (US$
1.00 = 3.76 SR) with a standard deviation
of 4059.24 and 95% CI 3848–4363. There
was a significant difference between the
income of smokers (mean ± SD = 4089.86
± 310.97 SR) and non-smokers (mean ±
SD = 4201.24 ± 1844.79 SR; P < 0.05).
When variables for smokers and non-
smokers were compared, significant dif-
ferences were observed for education,
employment status, marriage and family
type (P < 0.05; Table 1).

Smoking patterns
According to our study, only 917 (52.3%)
were current smokers and the remainder
were either ex-smokers (71, 4.1%) or non-
smokers (764, 43.6%). Non-smokers and
ex-smokers (47.7%) gave the following
overlapping reasons not to smoke: smoking
is prohibited, or haram, in Islam (92%),
smoking is disliked, or makrooh, in Islam
(85%), smoking is injurious to health
(87%) and cigarette buying is a waste of
money (78%). Ex-smokers gave the fol-
lowing reasons for quitting: chronic physi-
cal ill health (85%), advice from key elderly
relatives (68%) and death of a close relative
attributed to smoking (8%).

Among the 917 smokers, 79 (8.6%) be-
gan smoking before age 12 and 780

Table 1 Sociodemographic characteristics of smokers and non-
smokers

Variable Smokers Non-smokers χχχχχ2 P-value
(n = 917) (n = 835)
No. % No. %

Education
Illiterate 382 41.7 432 51.7
Literate 535 58.3 403 48.3 17.445 0.0001

Occupation
Employed 344 37.5 448 53.7
Unemployed 573 62.5 387 46.3 45.308 0.00001

Marital status
Single 589 64.2 398 47.7
Ever married 328 35.8 437 52.3 48.09 0.00001

Residence
Urban 513 55.9 479 57.4
Rural 404 44.1 356 42.6 0.304 NS

Family type
Nuclear 504 54.9 248 29.7
Extended or jointa 413 45.1 587 70.3 112.808 0.00001

aExtended or joint family type = married couple living with married children.
NS = not significant.

1
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(85.1%) began smoking at a young age
(13–30 years). No reason for smoking was
given by 499 (54.4%) whereas 418
(45.6%) smoked because they were either
unhappy or anxious or had experienced
peer pressure prior to smoking. Approxi-
mately half (517, 56.4%) smoked 20 or
more cigarettes daily. More than half (521,
56.8%) used Marlboro Reds and the rea-
sons for their preferences were: first expe-
rience was with Marlboro Red, quick push/
effect, more nicotine and no rapid effect
with other brands. The majority (790,
86.2%) smoked any time during the day. A
minor proportion of smokers (95, 10.4%)
were also using sheesha, cigars and pipes.
Approximately 71.6% of smokers (657)
smoked anywhere they chose to.

Approximately 57.3% of smokers (525)
reported positive family history of smok-
ing. The majority of smokers (809, 88.2%)
knew the injurious effects of smoking on
health, whereas 11.8% (108) were igno-
rant. Several sources of information were
reported, including television (192,
20.9%), magazines (631, 68.8%) and other
media. Approximately 10.3% of smokers
(94) had no access to any source of infor-
mation about the ill-health effects of smok-
ing. A minority of smokers (83, 9.1%) gave
a positive family history of death attributed
to smoking. Most smokers (681, 74.3%)
reported that their family members were
aware of their smoking and the majority
had family members (707, 77.1%) who ad-
vised them not to smoke. Only 22.9%
(210) reported that their families tolerated
their smoking. More than half of the smok-
ers (622, 67.8%) felt stressed, guilty and
ashamed buying cigarettes.

Approximately 34.2% of smokers (314)
reported considerable increases in smoking
for a variety of reasons, including marital
discord, job problems, financial difficulties
and residential difficulties. Among smok-
ers, 78% (715) had made attempts to quit.

Of all smokers, 32.4% (297) reported
symptoms including dizziness, craving, ir-
ritability, inattention, tiredness, headache,
anxiety, weight gain and loneliness. Among
smokers, 80.5% (738) expressed a desire
to quit smoking. The majority (602,
65.6%) reported guilt, shame, anger, fear,
anxiety, social embarrassment and minor
quarrels during smoking. Only 13.4% of
smokers (123) reported using alcohol. A lit-
tle less than half (425, 46.3%) stated that
they preferred taking either tea or Arabic
coffee, or qahwa, while smoking. About
43.8% of smokers started smoking before
developing physical problems or diseases
whereas 11.5% began smoking after such
illnesses. The majority of smokers (812,
88.5%) responded that smoking neither im-
proves their ability to pay attention or fo-
cus, nor helps to quickly finish the job at
hand. In response to additional information
about smoking, the majority of smokers
(851, 92.8%) reported that they need spe-
cific strategies for stopping smoking. PHC
consumers with strong religious back-
grounds, as reflected in their views related
to ‘additional comments’, smoked consid-
erably less (P < 0.05; Table 2).

Medical disorders and smoking
Of all PHC attendees, 18.2% (318 of 1752)
had no medical disorders and more than
half of these (213, 67%) were non-smok-
ers. Table 3 shows that the specific medical
diseases significantly associated with
smoking were chest, musculoskeletal, al-
lergic, dental and cardiac diseases (P <
0.05) while central nervous system and
surgical diseases were significantly associ-
ated with non-smokers (P < 0.05). The dis-
tribution of medical disorders as a whole by
smoking status (Table 4) revealed that
medical diseases were significantly associ-
ated with smoking (P < 0.05).
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Table 2 Distribution of religious beliefs about smoking by smoking
behaviour as arbitrarily reflected in additional remark responsesa

Variable Smokers Non-smokers χχχχχ2 P-value
No. % No. %

Smoking is haram b 275 29.9 483 57.8

Smoking is makrooh c 352 38.5 181 21.7

Smoking has no
religious meaning 290 31.6 171 20.5 139.12 0.00001

Total 917 835

aGPs asked participants to express their personal opinions about smoking.
bHaram = prohibited in Islam.
cMakrooh = disliked in Islam.

Table 3 Distribution of medical diseases by smoking status (1434 of 1752
participants, 81.8%)

Medical diseases Smokers Non-smokers Total χχχχχ 2 P-value
(n = 812) (n = 622)

No. % No. %

Chest diseases 135 16.6 41 6.6 176 32.01 0.0001

Musculoskeletal disorders 123 15.2 46 7.4 169 19.62 0.0001

Abdominal diseases 85 10.5 73 11.7 158 0.46 NS

Trauma or surgical
conditions 69 8.5 73 11.7 142 3.79 0.05

Allergic conditions 107 13.2 30 4.8 137 27.49 0.0001

Communicable diseases 67 8.3 61 9.8 128 0.86 NS

Ear, nose and throat
diseases 64 7.9 49 7.9 113 0.01 NS

Dental diseases 76 9.4 26 4.2 102 13.53 0.0001

Skin diseases 53 6.5 41 6.6 94 0.01 NS

Metabolic diseases 39 4.8 33 5.3 72 0.96 NS

Cardiovascular diseases 48 5.9 17 2.7 65 7.50 0.0001

Central nervous system
diseases 19 2.3 32 5.1 51 7.28 0.0001

Miscellaneous conditions 11 1.4 16 2.6 27 2.21 NS

NS = not significant.
Some smokers and non-smokers had more than 1 disease.

2
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Discussion
We examined the prevalence of smoking,
smoker sociodemographics and patterns
among PHC patients. Our smoking preva-
lence of 52.3% was consistent with one
study but was rather higher than in other
Saudi studies, especially one of an adult
PHC centre population in which smoking
prevalence was 22% [9,10,13]. Smoking
prevalence in other Gulf countries ranged
from 18% to 42%, with the exception of
Kuwait, where prevalence was 52% for
Kuwaitis and 55% for non-Kuwaitis [14].
Thus, our study suggests that the preva-
lence of smoking is higher among patients
visiting PHC centres. Selection bias may
have influenced this rate.

In 1996, the reported prevalence of
smoking in the US adult population was
50% and approximately 25% each were
current smokers and ex-smokers and an-
other 50% had never smoked cigarettes
[4]. In 2000 and 2001, rates of smoking
among US adults were approximately
23.3% and 22.8%, a modest but significant
decline compared with 1993 when the
prevalence rate was 25% [15,16]. Con-
versely, current smoking prevalence in-
creased among persons aged 20–24 years
with  ≥ 13 years of education from 17.9%
in 1992–1993 to 22.7% in 1999–2000.
However, the prevalence of smoking in
specialized populations such as persons
with psychiatric disorders, cancers, ob-

structive lung diseases, coronary heart dis-
ease, hypertension, diabetes mellitus, os-
teoporosis and other diseases was reported
to be approximately 2 to 3 times that of the
general population, up to 40% to 100%.
This was substantiated by a study in which
approximately 58% of psychiatric outpa-
tients were smokers [9].

Of course, methodological issues, sam-
ple characteristics, political and economic
factors could explain the variable rates of
smoking across cultures [17–19]. Overall,
the prevalence of smoking is decreasing in
the Western world and can be attributed to
constant intensive antismoking campaigns,
quit smoking programmes, public aware-
ness of the ill effects of direct and second-
hand smoke, antismoking education,
school-based smoking prevention strate-
gies, access to smoking treatment modali-
ties and strict government antismoking
policies. Health authorities, in coordination
with the World Health Organization, must
enhance their efforts by adopting such
strategies for completely eradicating smok-
ing from Gulf countries.

In our study, smokers were mostly
adults who were unemployed, single, with
some education and living in nuclear fami-
lies with low income; this was similar to
international data [15–18]. In contrast,
smoking has been reported to be relatively
more common among married, illiterate
and employed people in Saudi Arabia in

Table 4 Distribution of medical diseases by smoking

Variable Smokers Non-smokers Total χχχχχ2 P-value
No. % No. % No. %

With medical disease 812 88.6 622 74.5 1434 81.8

Without medical disease 105 11.5 213 25.5 318 18.2 57.2 0.00001

Total 917 835 1752 100

1
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1999 [20]. A US smoking survey suggested
that smoking was relatively more common
among people with General Educational
Development diplomas, i.e. certification of
the equivalent of 12 years of education pro-
ficiency, as compared with highly educated
persons [15]. Researchers have questioned
whether people with less formal education
are more vulnerable to excessive smoking
and to the variety of mass media campaigns
that disseminate vague messages about un-
healthy aspects of smoking [6,7]. Anti-
smoking messages therefore should be
clear, culture-specific and gender-specific
and should target the illiterate [7].

We did not find any significant associa-
tion between smoking and place of resi-
dence, unlike a study of female students in
Riyadh; this might be attributed to sample
differences and to the nature of co-morbid
disorders [11]. However, early smoking
behaviours and poverty along with rural
residence have been strongly associated
[17,19]. Unlike in fragmented nuclear fam-
ilies, joint families are a source of strong
social support and a network that can ab-
sorb stresses linked to smoking and can
help reduce smoking among teenagers and
adults.

In our study, one-tenth of smokers
were teenagers. These teenagers are likely
to progressively develop nicotine addiction
and medical diseases and, therefore, are in
need of early school-based antismoking ed-
ucation and other relevant programmes
[3,17,18].

Heavy smokers were more than 50% of
our study population. They are probably
less motivated to quit and are more harmful
to others by spewing second-hand smoke
into the air surrounding them. Heavy smok-
ers have more psychomedical diseases like
depression, anxiety disorders and psycho-
ses comorbid with medical diseases and,

by inference, require intensive smoking
cessation help [2–4,21].

Of all our smokers, 72% smoked any-
where, suggesting that homes, work and
public places are plagued with the second-
hand smoke associated with multiple health
hazards among passive smokers [2,5,21].
By implication, restrictive policies meant to
discourage smoking, including increased
cigarette taxes and prices, need immediate
enforcement [17,22].

We considered whether smoking, like
alcoholism, has an inheritable component.
In our study, 57% of family members were
also smokers. In 1999, a review of smok-
ing research indicated that data from fami-
ly, adoption and twin studies supported a
substantial genetic influence on the initia-
tion and maintenance of smoking [22].

Gulf countries should produce televi-
sion programmes similar to those used in
effective mass media campaigns that edu-
cate viewers about the harmful effects of
smoking and its prevention and treatment
strategies [23]. In our study, 10% to 12%
of smokers did not know of the injurious
effects of smoking and had no access to
media. The number of smokers in our
study who unsuccessfully attempted to
quit smoking was approximately 2 times
higher than in a Canadian report [24]. They
may need formal smoking cessation pro-
grammes, cognitive-behavioural therapies
or counselling to motivate them and pro-
vide social support and suitable pharmaco-
therapies [4,5,8]. Most smokers expressed
a desire to quit, and a great majority wanted
to know more about smoking prevention
and treatment strategies. A summary of
pharmacological and psychosocial thera-
pies is provided in Tables 5 and 6 to inform
nurses, GPs, administrators and physicians
who want to offer smoking cessation ser-
vices to smokers [4,8,25].
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Table 5 Main pharmacotherapies of smoking

Pharmacotherapy Examples Adverse effects

Nicotine replacement Nicotine gum, patch, nasal Irritation, coughing, sneezing,
therapies spray, inhalers and lozenges rhinitis, sore jaw, skin reactions,

and lobeline insomnia, vivid dreams and
nausea

Antagonists Mecamylamine hydrochloride Abdominal cramps, constipation,
dry mouth and headache

Naltrexone hydrochloride Elevated liver enzymes and
nausea

Aversive medications Silver acetate Argyrism

Nicotine-mimicking Clonidine hydrochloride Dry mouth, sedation,
medications constipation, rarely hypotension,

rebound hypertension and
depression

Anxiolytics including Abuse
benzodiazepines,
non-benzodiazepines and
buspirone hydrochloride

Beta-blockers Various side-effects

Buspirone hydrochloride Minimal sedation, abuse

Antidepressants including Substantial side-effects
bupropion hydrochloride,
nortriptyline hydrochloride,
doxepin hydrochloride,
tryptophan and selective
serotonin reuptake inhibitors

Stimulants like amphetamines Abuse potential and other adverse
and methylphenidate  effects
hydrochloride

Anorectics like fenfluramine
hydrochloride and
phenylpropanolamine
hydrochloride

Sensory replacement Black pepper extracts,
capsaicin, de-nicotinized
tobacco, flavourings and
regenerated de-nicotinized
smoke

Atypical antipsychotics (For schizophrenic patients Substantial adverse effects
with nicotine addiction)

Others Acupuncture
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Table 6 Nonpharmacotherapies of smoking

Nonpharmacotherapy Example

Behaviour–cognitive therapy Skills training and relapse prevention
Stimulus control
Aversive therapy
Social support
Contingency management
Cue exposure
Nicotine fading
Relaxation
Physiological feedback

Self-help material

Educational and supportive group

Hypnosis

Exercise

Family counselling and therapy

Motivation enhancing interview

Brief motivational intervention

Counselling The 5As or Brief Intervention Method =
Ask, Advise, Assess, Assist/aid and
Arrange

Biofeedback

Interpersonal therapy

Psychodynamic therapy

Other

A variety of medical diseases, the ma-
jority of which were significantly associat-
ed with smoking, were found in 88.6% of
smokers. Non-smokers were significantly
protected from smoking-related medical
diseases with the exceptions of central ner-
vous system and surgical diseases. The
multiple co-morbidity of alcohol abuse,
smoking and physical disorders enhances
morbidity and mortality and requires inten-
sive drug and social therapies [8,25].
Smoking is a major risk in more than 20
medical diseases, in particular, chest and
cardiovascular diseases, that are prevent-

able [26]. Notably, smokers hospitalized
with medical diseases are highly malleable
and motivated to quit with behavioural in-
tervention. Indeed, smoking is a slow sui-
cidal and homicidal killer, and hence, there
should be culturally sensitive and effective
means to prevent and treat both smoking
and addiction worldwide [2,4,21,27].

Conclusions
Despite some limitations of our study, we
concluded that cigarette smoking is a com-
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mon problem among PHC clients. Clients
were characterized by certain sociodemo-
graphics, co-morbid diseases and patterns
of smoking that were somewhat similar to
national and international research. Al-
though our study did not directly address
what the primary care team of nurses and
GPs can do for PHC clients, their roles in
smoking prevention and treatment are es-
sentially unequivocal. Besides establishing
antismoking clinics in PHC centres, GPs
and nurses should offer condensed training
courses on smoking prevention and treat-
ment. Finally, in addition to identifying the

underlying risk factors in community-
based studies, future intervention research
should explore the role of psychosocial and
drug therapies in the management of tobac-
co addiction.
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ABSTRACT A cross-sectional interview survey of tobacco use was conducted in Alexandria, Egypt, com-
paring current smokers with never smokers. Among men, the risk of current tobacco use was significantly
higher among married participants (OR = 1.74), especially those with low educational or occupational status.
In contrast, although few women smoked, tobacco use was significantly higher among those holding a
university degree (OR = 15.33). Never smokers were significantly more knowledgeable than current smok-
ers about tobacco-related health hazards. Never smokers had significantly better perceptions of the danger
of tobacco use, susceptibility to health-related hazards and the benefits of being tobacco-free. Multivariate
analysis revealed that tobacco use is independently predicted by participants’ sex, age and educational
attainment as well as their perceptions.

Fumeurs actuels et personnes n’ayant jamais fumé : différences dans les caractéristiques dé-
mographiques, les connaissances et les perceptions
RESUME Une enquête transversale par entretien sur la consommation de tabac a été réalisée à Alexan-
drie (Egypte), comparant les fumeurs actuels et les personnes n’ayant jamais fumé. Chez les hommes, le
risque de consommation actuelle de tabac était significativement plus élevé chez les participants mariés
(OR = 1,74), notamment chez ceux qui avaient un faible niveau d’instruction ou un statut professionnel peu
élevé. Par contre, même si peu de femmes fumaient, la consommation de tabac était significativement plus
élevée chez celles qui étaient titulaires d’un diplôme universitaire (OR = 15,33). Les personnes n’ayant
jamais fumé connaissaient beaucoup mieux les risques pour la santé liés au tabagisme que les fumeurs
actuels. Les personnes n’ayant jamais fumé avaient des perceptions significativement meilleures du danger
de la consommation de tabac, de la sensibilité aux risques pour la santé liés au tabagisme et des avantages
de ne pas fumer. L’analyse multivariée a révélé que la consommation de tabac est prédite indépendamment
par le sexe et l’âge des participants, par leur niveau d’études ainsi que par leurs perceptions.
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Introduction
In many industrialized countries, tobacco
use and cigarette consumption have been
declining [1]. However, data reported by
the Eastern Mediterranean Region of the
World Health Organization indicated that, in
contrast to the other 5 regions, cigarette
consumption was not declining in any of
the member countries, and in fact the great
majority of countries showed a trend to-
wards increasing consumption [2].

An Egyptian survey conducted in 1977
revealed that 32.5% of men and 1.5% of
women were tobacco users [3]. In a sur-
vey in Cairo in 1982, the prevalence among
men had increased to 39.8% while that of
women remained low at 1.0% [3]. In fact,
Egyptians’ demand for tobacco is strongly
increasing as tobacco sales grow at a rate
of 5% to 10% per year [4]. Simultaneously,
the average annual per capita cigarette con-
sumption by those aged 15 years and over
rose from 730 in 1972 to 1210 in 1992 [2].
Expenditure on tobacco imports, which
represent 1% of Egypt’s total imports, is
relatively large and poses a significant bur-
den on the country’s economic develop-
ment [2,5].

Public surveys illustrating patterns of
tobacco use and laying emphasis on factors
influencing smoking behaviour have been
identified as areas of research priority for
developing countries and an important
component of the global health research
agenda [6]. These tobacco surveys should
be conducted at a minimum of 5-year inter-
vals to illustrate trends over time [7]. Sur-
veys that include broad sectors of the
population as well as different age groups
can identify populations at risk. Moreover,
the assessment of public knowledge and
perceptions in respect to tobacco use and
its adverse consequences will help in the
development of targeted health education
programmes. For this purpose, a commu-

nity-based survey was conducted in Alex-
andria, Egypt’s second largest city and
main port, with a population of 3 339 076
in 1996. A previous paper from this survey
has reported on the prevalence and age of
initiation of smoking among this population
[8]. This paper compares current smokers
with never smokers in respect to demo-
graphic characteristics, knowledge of to-
bacco-associated morbidity and percep-
tions of tobacco-related health risks, as
well as the benefits of staying tobacco-
free.

Methods
A community-based survey using cluster
sampling was conducted in Alexandria city
between May and August 2000, including
2120 subjects aged 15 years and over. Fur-
ther details of the sampling methods are re-
ported in an earlier paper [8].

Questionnaire
Data were collected using a pre-tested, pre-
coded interview questionnaire. Section I
recorded the participants’ characteristics
(age, sex, education, occupation, and mar-
ital status), chronic health problems (in-
cluding hypertension, diabetes, bronchial
asthma, ischaemic heart disease and rheu-
matic heart disease) and level of physical
activity. Physical activity was classified
into ‘sedentary’ for absence of any physi-
cal activity, ‘light’ for walking during usual
activities, ‘moderate’ for brisk walking and
‘vigorous’ if the participant played a sport.

Section II used the WHO core ques-
tions for tobacco surveys [7] to classify
the smoking status of participants as: cur-
rent smokers, never smokers or ever
smokers.

Section III assessed participants’
knowledge of tobacco-associated morbidi-
ty using 14 questions based on a review of
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(OR) and the corresponding 95% confi-
dence interval (CI) were computed. The
chi-squared and the Student t-test were
used to test the significance of the results.
Tobacco use was modelled as a function of
participants’ characteristics as well as their
knowledge and perceptions.

Results
The total sample was 1162 men and 958
women. Among the men, 48.5%  (95% CI:
45.63–51.37) were current smokers com-
pared with 1.5% (95% CI: 0.74–2.26) of
women. Current smokers had maintained
their habit for nearly 20 years (mean 21.1 ±
1.3 years) with an average daily consump-
tion of 23.2 ± 12.5 cigarettes.

Table 1 shows the demographic charac-
teristics of current smokers compared with
those who never smoked. In the surveyed
community, men were 71 times more likely
to be current tobacco users than were
women. A significant linear association was
observed between age and current tobacco
use (P < 0.001). Relative to the youngest
age group (15–24 years), the likelihood of
current tobacco use increased steadily with
increasing age and was nearly 3 times high-
er among those aged 35 years and older.

A statistically significant association be-
tween educational level and tobacco use
was observed for both men (χ2

 = 47.87, P
< 0.001) and women (χ2

 
 = 18.50, P <

0.001). Among men, a significantly higher
percentage of current smokers were illiter-
ate or just able to read and write (51.6%)
compared with never smokers (32.1%)
(Table 1). Relative to university graduates,
those who were illiterate or just able to read
and write were 2.62 times more likely to be
tobacco users. The risk decreased among
those who had accomplished basic (OR =
1.59) or high school education (OR =

the literature. Participants were first re-
quested to nominate problems without be-
ing prompted, and were then prompted to
test their recall. Answers were scored as
follows: problem mentioned without being
prompted (score 2), problem recalled when
prompted (1) and problem neither men-
tioned nor recalled (0). The total score
ranged from 0–28 with higher scores indi-
cating better knowledge (α-reliability =
0.91). Participants were asked to state their
source of knowledge about tobacco-related
conditions.

Section IV assessed participants’ per-
ceptions of tobacco-related risks with a to-
tal of 19 questions covering 3 areas of
perceptions: danger, susceptibility and ben-
efits. For each question, responses were
scored as follows: strongly agree (score 2),
somewhat agree (1) and don’t agree (0).
There were 7 questions about the hazards
associated with tobacco use (range of
scores 0–14); higher scores indicated a
stronger perception of danger (α-reliability
= 0.92). Five questions were about the sus-
ceptibility of tobacco users to tobacco-
associated illnesses (range 0–10); higher
scores indicated stronger perception of
susceptibility (α-reliability = 0.90). Seven
questions asked about the benefits associ-
ated with refraining from tobacco use
(range 0–14); higher scores on this scale
indicated stronger perception of benefits
(α-reliability = 0.93).

Data analysis
The data were analysed using SPSS, ver-
sion 8.0 and Epi-Info, version 6.04. Data
gathered from the cross-sectional survey
were analysed using the case–control ap-
proach where current smokers represented
the cases and never smokers the controls
with the aim of identifying risk factors un-
derlying continuing use of tobacco. The
mean ± standard deviation (s), odds ratio

3

3
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Table 1 Demographic characteristics of participants by smoking status

Demographic Never smokers Current smokers OR 95% CI
characteristics No. % No. %

Age (years) (n = 1469) (n = 577)
15–<25 471 32.1 88 15.2 1.00
25–<35 372 25.3 127 22.0 1.83 1.35–2.48
35–<45 286 19.5 147 25.5 2.75 2.03–3.72
45–<55 212 14.4 139 24.1 3.51 2.56–4.79
55+ 128 8.7 76 13.2 3.18 2.21–4.57

                 χ2 = 73.70, P < 0.001

Sex (n = 1469) (n = 577)
Women 940 64.0 14 2.4 1.00
Men 529 36.0 563 97.6 71.46 41.61–122.73

Education
Men (n = 529) (n = 563)

Illiterate/read and write 170 32.1 291 51.6 2.62 1.83–3.75
Primary/preparatory 75 14.2 78 13.9 1.59 1.02–2.47
Secondary 180 34.0 126 22.4 1.07 0.73–1.56
University/higher 104 19.7 68 12.1 1.00

                  χ2 = 44.97, P < 0.001
Women (n = 940) (n = 14)

Illiterate/read and write 465 49.5 2 14.3 1.00
Primary/preparatory 147 15.6 2 14.3 3.16 0.44–22.65
Secondary 237 25.2 4 28.5 3.92 0.71–21.57
University/higher 91 9.7 6 42.9 15.33 3.05–77.14

                   χ2 = 13.21, P < 0.001

Occupationa

Men (n = 341) (n = 476)
Professional/
semiprofessional 68 19.9 62 13.1 1.00
Skilled/semiskilled 57 16.7 54 11.3 1.04 0.61–1.69
Manual 162 47.5 265 55.7 1.79 1.21–2.67
Othersb 54 15.9 95 19.9 1.93 1.19–3.12

                χ2 = 12.26, P < 0.001
Women (n = 109) (n = 7)

Professional/
semiprofessional 53 48.6 3 42.9 1.92 0.19–19.26
Skilled/semiskilled 22 20.2 3 42.9 4.64 0.45–47.44
Manual 32 29.4 1 14.2 1.00
Othersb 2 1.8 0 0

                      χ2 = 0.11, P = 0.74

Marital statusc

Men (n = 400) (n = 530)
Singled 125 31.2 110 20.8 1.00
Married 275 68.8 420 79.2 1.74 1.27–2.36
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1.07). The trend of greater tobacco use
with lower educational level was significant
statistically (P < 0.001). The trend was re-
versed among women (P < 0.001), as near-
ly half the women who were current
smokers held a university degree (42.9%).
Relative to women who were illiterate or
just able to read and write, a 3- to 4-fold
increase in the risk of current tobacco use
was observed among women who accom-
plished their basic or high school education
whereas it was 15 times higher among
those holding a university degree.

Considering those who were employed
at the time of the survey, a significant linear
association was observed between tobacco
use and occupational categories among
men (P < 0.001) (Table 1). Drivers, traders
and fisherman were 1.93 times more likely
to be current tobacco users than were pro-
fessionals and semi-professionals, whereas
the risk was 1.79 times among manual la-
bourers and decreased to 1.04 among
skilled and semi-skilled workers. On the
other hand, no statistically significant dif-
ference was observed among women in re-
lation to different occupational categories
(P = 0.74).

Among men, a significantly higher per-
centage of current smokers (79.2%) were
married than never smokers (68.8%). Mar-

ried men were 1.74 times more likely to be
tobacco users than single men. Among
women, those who were married were less
likely to be tobacco users than were single
women yet this difference was not statisti-
cally significant (Table 1).

Significantly more chronic health prob-
lems were reported among men who were
current smokers (9.6%) than never smok-
ers (5.9%) (Table 2). Indeed, current
smokers were 1.70 times more likely to
suffer chronic health problems than never
smokers. For women, more current smok-
ers (21.4%) reported chronic health prob-
lems than did never smokers (6.6%), but
this was not significant statistically. Adjust-
ed for sex, current smokers were 1.81
times more likely to endure chronic health
problems than never smokers. As regards
physical activity, slightly more current
smokers reported leading a sedentary life or
performing light activity compared with
never smokers among men (92.7% versus
90.1%) and women (100.0% versus
97.3%); however, the differences were not
significant.

Table 3 shows the proportion of partic-
ipants who were able to recognize the
health problems associated with tobacco
use without being prompted. Nearly equal
percentages of current smokers and never

Table 1 Demographic characteristics of participants by smoking status (concluded)

Demographic Never smokers Current smokers OR 95% CI
characteristics No. % No. %

Women (n = 799) (n = 13)
Singled 151 18.9 3 23.1 1.00
Married 648 81.1 10 76.9 0.78 0.19–3.60

n = total number of respondents.
aApplicable only to those who were employed at the time of the survey.
bOthers include drivers, traders and fishermen.
cNot applicable to students and those below the age of 18 years.
dSingle includes never married, divorced, separated and widowed.
χ2 = chi-squared for linear trend.
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smokers knew that tobacco use is associat-
ed with a risk of chronic bronchitis and
lung cancer among both active and passive
smokers and is associated with atheroscle-
rosis, heart diseases and cerebrovascular
stroke. On the other hand, significantly
more never smokers than current smokers
knew that tobacco use is associated with a
wide range of carcinomas, namely carcino-
ma of the larynx, oral cavity, urinary blad-
der and the female genital system as well as
premature death. In addition, significantly
more never smokers knew that tobacco
use among women is associated with infer-
tility as well as abortion, intrauterine fetal
death and low birth weight. On the knowl-
edge scale, the mean score of never smok-
ers (25.77 ± 8.38, range 14–42) was
significantly higher than that of current

smokers (24.96 ± 6.97, range 14–42) (P =
0.04).

The great majority of current smokers
(94.3%) knew that they were endangering
the health of others who are exposed to to-
bacco smoke. Similarly, the majority of
never smokers (90.3%) recognized that
their health was affected by being exposed
to environmental tobacco smoke.

The mass media was the source of
knowledge about the health effects of to-
bacco use for the majority of current
smokers (89.7%) and never smokers
(93.7%). On the other hand, few of the
current smokers (6.8%) and never smok-
ers (3.6%) obtained their knowledge from
medical personnel, whereas family mem-

Table 2 Reported chronic health problems and amount of physical activity by sex
and smoking status

Health problems/ Never smokers Current smokers OR 95% CI
activities reported No. % No. %

Chronic health problems
Men                                        (n = 529)                   (n = 563)

Yes 31 5.9 54 9.6 1.70 1.05–2.77
No 498 94.1 509 90.4 1.00

Women                                   (n = 940)                   (n = 14)
Yes 62 6.6 3 21.4 3.87 0.83–15.47
No 878 93.4 11 78.6 1.00

Sex-adjusted values 1.81 1.15–2.94

Physical activity
Men                                        (n = 529)                  (n = 563)

Sedentary/light 477 90.1 522 92.7 1.39 0.89–2.18
Moderate/vigorous 52 9.9 41 7.3 1.00

Women                                   (n = 940)                   (n = 14)
Sedentary/light 915 97.3 14 100.0 0.38 0.05–8.09
Moderate/vigorousa 25 2.7 0 0 1.00

Sex-adjusted values 1.34 0.86–2.10

n = total number of respondents.
aAn arbitrary 1 was added to the empty cell for the calculation of OR.
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bers and acquaintances were the source of
knowledge for the remaining proportion.

Never smokers had significantly higher
mean scores than current smokers on the
scales measuring their perceptions of the
danger associated with tobacco use (P <
0.001), the susceptibility of tobacco users
to tobacco-related illnesses (P < 0.001) and
the benefits associated with not starting or
giving up tobacco use (P < 0.001) (Table
4).

Tobacco use was modelled as a func-
tion of participants’ characteristics as well
as their knowledge and perceptions (Table
5). The characteristics included were: age,

sex, education, marital status, existing
health problems and level of physical activ-
ity (occupation was excluded from the
model as it is related to educational attain-
ment and it would have reduced the num-
ber of participants). The model revealed
that the independent predictors of continu-
ous use of tobacco were: male sex, older
age, illiteracy, low perceptions of the bene-
fits of staying tobacco-free and low per-
ceptions of the susceptibility of tobacco
users to health-related illnesses. This model
correctly classified 82.8% of the partici-
pants.

Table 3 Unprompted knowledge of participants about adverse health effects of
tobacco by smoking status

Health effects Never smokers Current smokers χχχχχ2-value P-value
recognized without (n = 1469) (n = 577)
prompting No. % No. %

Chronic bronchitis 1049 71.4 408 70.7 1.00 0.754

Lung cancer 849 57.8 308 53.4 3.29 0.070

Chronic bronchitis in
passive smokers 773 52.6 304 52.7 0.00 0.979

Heart disease 778 53.0 285 49.4 2.11 0.146

Atherosclerosis 711 48.4 255 44.2 2.94 0.086

Lung cancer in passive
smokers 615 41.9 223 38.6 1.77 0.183

Laryngeal cancer 536 36.5 176 30.5 6.54 0.011

Cerebral stroke 381 25.9 151 26.2 0.01 0.914

Cancer of oral cavity 342 23.3 98 17.0 9.73 0.002

Bladder cancer 335 22.8 95 16.5 10.03 0.002

Cancer of female genital
tract 291 19.8 78 13.5 11.09 0.001

Infertility in women 267 18.2 71 12.3 10.35 0.001

Premature death 232 15.8 67 11.6 5.80 0.016

Abortion, intrauterine fetal
death and low birth
weight 220 15.0 56 9.7 9.86 0.002

n = total number of respondents.

1
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Table 5 Independent predictors of tobacco use

Independent predictor Coefficient  SE Adjusted OR 95% CI P-value

Age (years)
15–24a

25–34 0.5840 0.1978 1.79 1.22–2.64 0.003
35–44 1.0216 0.2034 2.78 1.86–4.14 < 0.001
45–54 1.1818 0.2107 3.26 2.16–4.93 < 0.001
55+ 0.7197 0.2428 2.05 1.28–3.31 0.003

Sex
Womena

Men 4.0309 0.2839 56.31 32.28–98.24 < 0.001

Education
University/highera

Illiterate/read and write 0.4311 0.2024 1.54 1.03–2.28 0.033
Primary/preparatory 0.0006 0.2488 1.00 0.61–1.63 0.998
Secondary 0.0673 0.2142 1.06 0.70–1.63 0.753

Perception scales
Perception of benefits –0.1743 0.0537 0.84 0.75–0.93 0.001
Perception of susceptibility –0.1501 0.0744 0.86 0.74–0.99 0.044

aReference category.
SE = standard error.

Discussion
Tobacco surveys are important tools for
identifying key issues and target groups,
monitoring progress over time and placing
tobacco control on the public agenda [9].
The prevalence of smoking from this sur-

vey has already been reported in more detail
[8]; nearly half of the men (48.5%) were
current smokers compared with only 1.5%
of women. The current rate is suggestive
of an increasing trend of smoking preva-
lence among men [3].

Table 4 Means scores on perceptions of risks of tobacco use by smoking status

Risks perceived Never smokers (n = 1469) Current smokers (n = 577) t-value P-value
Mean score 95% CI Mean score 95% CI

± s ± s

Dangers of
smoking 12.84 ± 2.14 12.74–12.95 9.64 ± 3.45 9.36–9.93 25.29 < 0.001

Susceptibility
to illness 9.14 ± 1.64 9.06–9.22 6.85 ± 2.38 6.66–7.05 25.94 < 0.001

Benefits of not
smoking 12.85 ± 1.93 12.73–12.96 9.54 ± 3.41 9.26–9.82 24.73 < 0.001

s = standard deviation.
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This study as well as others [10–12]
has shown higher tobacco use among men
who are currently married. Tobacco use by
parents or future parents increases the risk
of smoking among children as their atti-
tudes towards smoking are influenced by
their parents’ behaviour [13–15]. More im-
portantly, exposure to smoking is a hazard
to all household inhabitants as it increases
the risk of acute respiratory diseases and
asthma among children [1,16,17] as well as
lung cancer, late asthma and ischaemic
heart diseases among adults [18,19].

Social class, measured by participants’
educational attainment and occupational
category, significantly predicted current to-
bacco use. Among men, the risk of current
tobacco use increased progressively with
decreasing occupational rank and educa-
tional attainment. Eisner et al. pointed to
educational attainment as the most potent
predictor of smoking among the general
population [20]. Similar associations be-
tween educational attainment and smoking
prevalence were reported from Europe
[21,22], the USA [16] and Mauritius [23]
while a reversed association was reported
from Saudi Arabia [10,11]. It has been ob-
served that when antismoking campaigns
take effect, prevalence rates tend to fall
among the better educated, resulting in a
higher prevalence among the lower socio-
economic groups, with a widening gap
over time [7]. The fact that tobacco use by
women is mostly among the highly educat-
ed matches with the evolution of tobacco
use in industrialized societies. At the begin-
ning of the epidemic, when the overall
prevalence among women was low, as in
the present case, the habit was first adopt-
ed by the more affluent and educated, usu-
ally in large cities [13].

The fact that tobacco use starts during
adolescence is undisputed [13,24], yet our
findings provide substantial evidence that
increasing current age of participants inde-

pendently predicts continuing use. It is like-
ly that after many years of smoking, users
become strongly dependent on their drug
[9]. Also, many long-term smokers may
lack the motive to quit because they may
believe that they are no longer susceptible
to the risk of tobacco-related disease after
surviving smoking for many years, where-
as others may believe that any damage that
may have accrued is irreversible [17]. In
this study, more current tobacco users than
never smokers reported chronic ailments
that may have been caused by smoking.
However, those who are disease-free can
still benefit by giving up the habit as the
benefits of cessation extend to quitting
even at older ages [17].

Surveys of public knowledge about to-
bacco use and the associated health haz-
ards are essential for revealing gaps in
knowledge and are important tools for the
planning and evaluation of educational
campaigns. In this respect, both prompted
awareness and unprompted knowledge
were verified. Prompted responses that re-
flect recognition may be useful for testing
the impact of new education or communi-
cation campaigns whereas unprompted re-
sponses reflect knowledge that is more
likely to influence behaviour [9].  Previous
knowledge surveys [13,25,26] have dem-
onstrated that users of tobacco products
are less knowledgeable about the health
risks of smoking than those who remain
tobacco-free and our survey is no excep-
tion to these findings. Both current smok-
ers and never smokers recognized the risk
of cardiovascular and cerebrovascular ac-
cidents as well as respiratory illnesses.
This is expected, as these are the major
health issues commonly addressed by anti-
smoking educational activities. In contrast,
current smokers were much less aware
that the adverse effects of tobacco use ex-
tend to malignancy in other organs, prema-
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ture death, infertility and poor pregnancy
outcomes. This lack of awareness could be
attributed to a denial mechanism, as cancer
and premature death are highly feared. Un-
fortunately, smokers also tend to attribute
positive qualities to smoking, including at-
tractiveness, a masculine appearance and
sophistication [26], and refuse to admit the
danger it carries [25,26]. The hazards of
tobacco use, susceptibility of users and the
benefits of being tobacco-free were poorly
perceived by current smokers in the
present survey. Indeed, it was individuals’
perceptions, rather than their knowledge,
that independently predicted continuing to-
bacco use. This is not surprising, as beliefs
are a more lasting and more powerful influ-
ence on behaviour than merely having
knowledge. However, most theories of be-
haviour assume that knowledge is neces-
sary for shaping an individual’s perceptions
and attitudes.

It is evident that public education is an
important component of anti-smoking
campaigns. Health education messages
should emphasize the fact that smoking
represents the most extensively document-
ed cause of disease ever investigated in the
history of biomedical research [17]. The
health risks of tobacco use may even be
underestimated due to the 30 to 40 year lag
between initiation and the death that may
result [7,16]. The mass media was the
source of relevant knowledge about smok-
ing for about 90% of the interviewed popu-
lation. Health education messages should
definitely consider the cultural background,
characteristics of the target groups and lev-
el of literacy. It is likely that health messag-
es, which are largely cognitive in nature,
mainly affect the behaviour of the highly
educated sector of the population [21]. A

major priority for public health is the devel-
opment of health education messages tai-
lored to the lower socioeconomic groups,
stressing equally the seriousness of the
habit and the benefits of remaining to-
bacco-free.

Despite the low prevalence of smoking
among women in our study, women’s edu-
cation should not be overlooked, as their
smoking patterns usually mirror those of
men after many years’ delay. This is partic-
ularly likely in view of weakened cultural
norms, better education and higher career
achievement among women, with subse-
quent increases in women’s spending pow-
er. If this occurs, it will undo much of the
progress made in health and development
of women in developing parts of the world
including Egypt [13].

There are sound economic reasons for
improving health education about smoking
in Egypt. Tobacco use results in a global
net cost of US$ 200 billion per year, half of
this in developing countries. Meanwhile, in
developing countries with a per capita
gross production of US$ 2000, smoking
prevention costs approximately US$ 20–40
per year of life gained. On the other hand,
lung cancer treatment, which can prolong
the lives of only about 10% of the affected
people, costs US$ 18 000 per year of life
gained [5]. Thus, prevention is among the
most cost-effective of all health interven-
tions against smoking-related diseases.
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EMRO’s Tobacco Free Initiative (TFI) website

We would like to draw our readers’ attention to the Tobacco Free
Initiative (TFI) website of the WHO Regional Office for the Eastern
Mediterranean. This site provides a wealth of information on TFI
which is a WHO cabinet project created to focus international atten-
tion, resources and action on the global tobacco pandemic that kills
nearly 5 million people a year. Included on the site is information on
numerous aspects of TFI such as: the Framework Convention on
Tobacco Control which is the flagship of WHO’s efforts to control
tobacco; Religion and tobacco; Legislation; TFI events; EMR country
profiles; Press material; Key areas and groups; Tobacco industry’s
activities; and Partners involved in TFI. The site can be accessed
free at: http://www.emro.who.int/tfi/tfi.htm
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ABSTRACT To assess the risk of venous thromboembolism (VTE) associated with hyperhomocystein-
aemia (hyper-Hcy) and hyperlipidaemia, we performed a case–control study. Fasting total homocysteine
(Hcy), triglyceride and cholesterol levels were assessed in 43 patients with VTE and 43 controls. Mean Hcy
level was significantly higher in the test group. Odds ratio (OR) for VTE in patients with hyper-Hcy was 2.7,
with the association stronger in women and those under 50. The OR for those with both hypertriglycer-
idaemia and hypercholesterolaemia was significantly greater in those under 50. Increased risk for venous
thrombosis was found among those under 50 having both lipid abnormalities.

L’hyperhomocystéinémie, l’hyperlipidémie et le risque de thromboembolie veineuse à Chiraz (Ré-
publique islamique d’Iran)
RESUME Nous avons réalisé une étude cas-témoins afin d’évaluer le risque de thromboembolie veineuse
associé à l’hyperhomocystéinémie et à l’hyperlipidémie. Les taux d’homocystéine totale, de triglycérides et
de cholestérol à jeun ont été mesurés chez 43 patients présentant une thromboembolie veineuse et chez
43 témoins. Le taux moyen d’homocystéine était significativement plus élevé dans le groupe expérimental. Le
risque relatif de thromboembolie veineuse chez les patients atteints d’hyperhomocystéinémie était de 2,7 ;
l’association était plus forte chez les femmes et les personnes de moins de 50 ans. Le risque relatif pour ceux
qui présentaient à la fois une hypertriglycéridémie et une hypercholestérolémie était significativement plus
élevé chez les moins de 50 ans. Un risque accru de thrombose veineuse a été constaté chez les moins de
50 ans porteurs des deux anomalies lipidiques.
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Introduction
Most case–control studies have suggested
that hyperhomocysteinaemia (hyper-Hcy)
is a risk factor for venous thromboembo-
lism. Also, hyperlipidaemia is implicated in
the development of venous thrombosis. To
assess the risk of venous thromboembo-
lism (VTE) associated with these factors in
our population, we performed a case–con-
trol study.

The development of venous thrombosis
is a dynamic and multifactorial process.
Conventional risk factors such as surgery
do not account for all cases, and only a
fraction of those with these risk factors
develop VTE [1–3]. There is considerable
epidemiological evidence from retrospec-
tive studies linking mild to moderate hyper-
Hcy and VTE, however, no prospective
study has demonstrated such a relationship
except for idiopathic VTE in men [4]. The
controversy surrounding the role of hyper-
lipidaemia in the development of VTE is
even more prominent [5], and may be relat-
ed to the small number of studies that have
been carried out up to now.

In our study, we evaluated the relation-
ship between mild to moderate hyper-Hcy
and VTE in hospitalized patients, consider-
ing the possible genetic differences be-
tween the general population of the Islamic
Republic of Iran and other populations. We
also investigated the relationship between
hyperlipidaemia and VTE.

Methods
In a case–control study, all patients diag-
nosed with VTE and subsequently admitted
to hospitals affiliated to the University of
Shiraz were invited to take part in this
study, which was conducted from May to
September 2001. Overt cancer, history of
atherosclerosis, known inherited or ac-

quired hypercoagulable states and abnor-
mal renal function tests were exclusion cri-
teria. None of the cases were using vitamin
supplements.

VTE was diagnosed by the following
methods:
• for deep vein thrombosis, duplex ultra-

sonography;
• for pulmonary embolism, combination

of compatible medical presentation,
echocardiography and ventilation-
perfusion scan;

• for clot in the inferior vena cava, Dop-
pler sonography or computed tomogra-
phy with venous phase contrast.
We matched each of the 43 cases in the

study group to one control according to
both sex and age within 5 years. Controls
were randomly selected from a large sam-
ple of healthy adults who were participating
in an ongoing national osteoporosis risk
survey in Shiraz, Iran. No specific medical
history, including history of VTE or vitamin
supplementation was available for controls.
After fasting for 10 hours, two separate
blood samples were collected from each
subject, one of them anticoagulated with
EDTA. The plasma and serum were sepa-
rated within one hour of venepuncture and
frozen and stored at –20 °C until time of
analysis.

Plasma total homocysteine (Hcy) was
assessed by enzyme immunoassay (DRG
Instruments GmbH, Marburg, Germany)
essentially according to the method of
Frantzen et al [6]. Serum triglycerides and
cholesterol were measured by an enzymat-
ic colorimetric method [7,8].

We used the t-test for comparing the
mean values of plasma total Hcy, serum
triglycerides and cholesterol of patients and
controls. A two-sided P-value of less than
5% was considered statistically significant.
The cut-off point for defining hyper-Hcy
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was the upper limit of the laboratory refer-
ence range (15 µmol/L). Hypertriglycer-
idaemia and hypercholesterolaemia are
defined as a fasting serum level ≥ 200 mg/
dL [9]. Conditional and unconditional logis-
tic regression analyses for matched and un-
matched data respectively were used for
calculating the crude odds ratio (OR) as
estimates of relative risk. Data were analy-
sed using SPSS, version 9 and Egret soft-
ware (Egret Software Corporation, Seattle,
Washington).

Results
The characteristics of the patients and con-
trols are shown in Table 1. The mean ages
of the patients and the controls were 47.1
(range 16–89) years and 45.2 (range 19–
86) years respectively. Sex distribution was
equal in both groups.

Most cases had deep-vein thrombosis
of the lower extremities (88.4%). A minor-
ity of them had pulmonary embolism
(4.7%), deep-vein thrombosis of upper ex-
tremities (4.7%) or clot in the inferior vena
cava (2.3%). For the majority of cases
(79.1%) we found one or more predispos-
ing factors, including minor events such as
a prolonged trip and minor surgery [10].

In the 43 cases, the mean (± standard
deviation) total Hcy level was significantly
higher than for the controls (20.2 ± 6.3
µmol/L versus 17.0 ± 5.7 µmol/L respec-
tively, P = 0.015). The difference in mean
serum triglyceride between cases and con-
trols was not statistically significant (144.5
±76.5 mg/dL versus 161.6 ± 90.5 mg/dL
respectively, P = 0.29). The cholesterol
level was significantly higher in the control
group compared with the patient group
(205.3 ± 46.6 mg/dL versus 182.1 ± 55.1
mg/dL respectively, P = 0.026) (Table 1).

Thirty-four patients (79.1%) had fast-
ing total Hcy level above the cut-off point
of 15 µmol/L compared with 25 (58.1%) in
the control group (OR 2.70, 95% CI: 1.10–
7.10). For patients aged below fifty years
the OR was 3.60 (95% CI: 1.10–11.25)
while for those aged 50 and over it was
lower (OR = 1.60, 95% CI: 0.20–11.30).
The OR for women was higher than for
men (4.20, 95% CI: 1.00–17.30 versus
1.90, 95% CI: 0.50–6.97). The calculated
ORs for these and other subgroups are
shown in Table 2.

In the control group we determined the
90th percentile of distribution of Hcy mea-
surements as 24.2 µmol/L, and redefined
hyper-Hcy as anything above this. From
the analysis of data using this cut-off point
we obtained an OR of 2.53 (95% CI: 0.73–
9.14) (Table 2).

When we stratified the Hcy measure-
ments of both patients and controls into
quartiles and calculated OR for thrombosis
in the patients at the three highest levels as
compared with those at the lowest level
[11], the risk of thrombosis increased grad-
ually with increasing Hcy concentrations
(Table 3).

Eleven (25.6%) patients had hypertrig-
lyceridaemia compared with 9 (20.9%) in
the control group. The OR was 1.30 (95%
CI: 0.47–3.55). Although the calculated
ORs for women (2.46, 95% CI: 0.51–
11.80) and those < 50 years (2.42, 95% CI:
0.63–9.30) showed a trend toward in-
creased risk, they were not statistically sig-
nificant (Table 4).

Hypercholesterolaemia was seen in 16
(37.2%) patients but in 23 (53.5%) con-
trols. The computed OR was 0.52 (95%
CI: 0.22–1.22). In subgroup analysis, no
significantly increased risk was detected
(Table 4).
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Table 1 Characteristics of cases and controls

Characteristic Cases (n = 43) Controls (n = 43)

Age, years (mean ± s) 47.1 ± 18.1 45.2 ± 16.9

Age range, years 16–89 19–86

Female:male ratio 24:19 24:19

Recurrent venous thromboembolism,
No. (%) 7 (16.3) NA

Predisposing factors for venous
thromboembolism, No. (%) 34 (79.1) NA

Trauma, No. (%) 7 (16.3) NA

Immobilization, No. (%) 9 (20.9) NA

Estrogen relateda, No. (%) 6 (14.0) NA

Recent surgery, No. (%) 1 (2.3) NA

Previous deep-vein thrombosis,
No. (%) 2 (4.7) NA

Minor events,b No. (%) 9 (20.9) NA

Fasting plasma total homocysteine,
µmol/L (mean ± s) 20.2 ± 6.3 17.0 ± 5.7

Fasting serum triglycerides, mg/dL
(mean ± s) 144.5 ± 76.5 161.6 ± 90.5

Fasting serum cholesterol, mg/dL
(mean ± s) 182.1 ± 55.1 205.3 ± 46.6

aUsing oral contraceptive pill or estrogen, pregnancy and postpartum period.
bMinor surgery, prolonged trip or sitting.
NA = not applicable.
s = standard deviation.

Finally, 10 (23.3%) patients had both
abnormally high levels of triglyceride and
cholesterol compared with 7 (16.3%) of
the 43 controls with OR of 1.60 (95% CI:
0.50–4.60). In subgroup analysis OR of
5.30 (95% CI: 1.004–27.70) for those < 50
years and 2.46 (95% CI: 0.50–11.80) for
female patients were computed (Table 4).

Discussion
This case–control study identified hyper-
Hcy as a risk factor for VTE in the general
Iranian population, a finding seen when we

used either the upper reference laboratory
value or the 90th percentile of the control
group as the cut-off point. The prevalence
of mild to moderate hyper-Hcy is estimated
to be 5%–7% in the general population [12–
14] and even higher in the older population
[15]. These facts, in addition to a high
prevalence of VTE, its lethality and the
magnitude of resources needed for detec-
tion, treatment and prevention of VTE,
make our finding (OR = 2.6–2.7) more
clinically significant.

In addition, we found a higher OR for
those in the younger age group compared
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Table 2 Odds ratios for thrombosis associated with
hyperhomocysteinaemia, according to age and sex

Age group Odds ratio (95% CI)
Hcy level > 15.00 µmol/La Hcy level > 24.20 µmol/Lb

< 50 years
Men 1.87 (0.39–9.01)   1.64 (0.23–11.70)
Women   7.50 (1.31–43.03)   1.65 (0.23–11.99)
Both sexes   3.60 (1.10–11.25) 1.64 (0.40–6.63)

≥ 50 years
Men   2.25 (0.20–29.77) NC
Women   1.00 (0.05–20.83) NC
Both sexes    1.60 (0.20–11.30) NC

All ages
Men 1.90 (0.50–6.97)   2.89 (0.50–16.67)
Women   4.20 (1.00–17.30)   2.27 (0.36–14.18)
Both sexes  2.70 (1.10–7.10) 2.58 (0.73–9.14)

aUpper limit of laboratory reference range.
b90th percentile of control distribution.
CI = confidence interval.
NC = could not be calculated due to missing data.

Table 3 Odds ratios for thrombosis according to plasma
homocysteine level

Homocysteine Cases Controls Odds ratio
level (µmol/L) No. (n = 43) No. (n = 43) (95% CI)

< 15 9 18             1a

15–19 12 14 1.71 (0.56–5.20)

20–23 11 6 3.67 (1.02–13.10)

> 23 11 5 4.40 (1.17–16.57)

aReference category, odds ratio = 1.

with the older individuals. This was com-
patible with observations of the other stud-
ies generally [1], and specifically with the
fact that homocystinuria presents with ear-
ly onset thromboembolic events [12].

To explore the possibility of a dose–
response relationship, we stratified the pa-
tients and controls according to their Hcy
concentrations. An increasing OR with in-

creasing Hcy concentration was observed.
As with cholesterol in the pathogenesis of
atherosclerosis, a graded response rather
than a threshold effect may also be possible
for hyper-Hcy in the genesis of arterial and
venous thrombosis, [16–19] although at
least one study showed a different infer-
ence [20].
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It is also important to address the poten-
tial strengths and limitations of our study.
We used enzyme immunoassay (EIA) for
determining the Hcy level instead of high-
pressure liquid chromatography (HPLC).
Although HPLC is a very precise method, it
is expensive, time consuming and needs
trained staff and special facilities which are
not available everywhere. Moreover, recent
studies have confirmed the precision and
reliability of EIA for measuring Hcy levels
[6,21,22], with some studies favouring EIA
over HPLC for use in the clinical laboratory
[21]. So our results are comparable with
those that would be obtained by HPLC. We
could not exclude the possibility of the
presence of other established inherited
thrombophilia and calculate the risk in their
absence or presence to explore the inde-
pendence of hyper-Hcy as a causative fac-
tor in VTE. We did not take into account
vitamin deficiency or vitamin supplementa-
tion, factors known to affect Hcy levels.

Vitamin supplementation is not frequently
used in our country, fruits and vegetables
are preferred, however, lack of vitamin
supplementation may explain the higher
level of Hcy found in our healthy control
group compared with those obtained for
the United States of America and Western
European countries [12,13]. In our study,
confounding variables such as the presence
of overt malignancy or renal failure were
excluded, a correction which has not been
done in most studies.

We did not have any information on the
occurrence of a previous VTE or athero-
sclerotic event in our control group or their
renal function status. The presence of any
such factors would lead to an underestima-
tion of true risks.

Several lines of evidence suggest that
Hcy level has a cause and effect relation-
ship with venous thrombosis and is not
simply a marker for another risk factor

Table 4 Odds ratios for thrombosis associated with different classes of
hyperlipidaemia according to age and sex

Age group Odds ratio (95% CI)
Hypercholesterolaemiaa Hypertriglyceridaemiab Bothc

< 50 years
Men 0.74 (0.16–3.39) 1.00 (0.16–6.10) 3.50 (0.30–39.10)
Women 1.00 (0.20–4.67) 7.50 (0.73–76.80) 7.50 (0.70–76.80)
Both sexes 0.86 (0.29–2.51) 2.42 (0.63–9.30) 5.30 (1.004–27.70)

≥ 50 years
Men 0.07 (0.01–0.80) 0.58 (0.07–4.60) 0.26 (0.02–3.06)
Women 0.50 (0.05–5.15) 0.40 (0.02–6.17) 0.40 (0.03–6.20)
Both sexes 0.20 (0.04–0.91) 0.50 (0.09–2.62) 0.30 (0.05–1.90)

All ages
Men 0.33 (0.10–1.13) 0.79 (0.20–3.04)       1 (0.22–4.56)
Women 0.81 (0.23–2.90) 2.46 (0.51–11.80) 2.46 (0.50–11.80)
Both sexes 0.52 (0.22–1.22) 1.30 (0.47–3.55) 1.60 (0.50–4.60)

aCholesterol ≥ 200 mg/dL.
bTriglycerides ≥ 200 mg/dL.
cCholesterol ≥ 200 mg/dL and triglycerides ≥ 200 mg/dL.
CI = confidence interval.

06 Hyperhomocysteinaemia, hyperlipidaemia.pmd 3/3/2005, 12:11 AM940



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 941

[12]. Endothelial dysfunction has been im-
plicated as the major underlying mecha-
nism by which Hcy exerts its deleterious
effect [23]. It may be caused by oxidative
damage promoted by Hcy [23], loss of an-
tithrombotic function of endothelium by
enhancing the activities of coagulant fac-
tors [24,25] or depressing the levels of
heparan sulfate [26] and thrombomodulin
[27] and impairing the production of nitric
oxide as a relaxing factor for both conduit
and resistance vessels [28].

Our findings in this retrospective study
do not support the hypothesis that hyperlip-
idaemia plays a role in the pathogenesis of
VTE. No significant difference in the risk
of developing the condition was seen be-
tween those with and those without hy-
perlipidaemia, although those who were
younger than 50 years showed a signifi-
cantly increased risk of developing VTE in
the presence of both hypercholesterolaemia
and hypertriglyceridaemia.

Kawasaki et al., in two separate case–
control studies, showed the interrelation
between hyperlipidaemia and hypercholes-
terolaemia among an Asian population
[29,30]. In their prospective study, Gold-
haber and colleagues found no associated
increased risk for pulmonary embolism in
the presence of hypercholesterolaemia
[31]. Evaluating risk factors for VTE
among women, McColl et al. observed a
lower cholesterol level among cases versus
controls [32]. The small number of these
studies, in addition to their conflicting re-
sults, mandates more deliberation.

There are several sources of bias in the
current study, one of them being the collec-

tion of specimens from our patients during
hospital treatment, as we could not assure
continuous follow-up out of hospital.
Specimen collection remote from the initial
VTE event may be important, since choles-
terol is known to decrease in the presence
of acute vascular events such as myocar-
dial infarction or VTE [33,34], potentially
introducing a negative confounding effect
between VTE and cholesterol. On the other
hand, stressful events such as myocardial
infarction may increase the triglyceride lev-
el [33] (even up to 1 year after the event),
thus exerting a positive confounding effect
between triglyceride and VTE.

In summary, we found that hyper-Hcy
may be a risk factor for VTE in the general
population of the Islamic Republic of Iran,
similar to populations of the United States
and Western European countries. A similar
finding was not seen for hyperlipidaemia
except for a significantly increased risk for
younger patients with both lipid abnormali-
ties. Unlike the other thrombophilic disor-
ders, a simple, safe therapy using pyri-
doxine, folic acid  and vitamin B12 is avail-
able for hyper-Hcy [35]that may prove ef-
fective in the primary and secondary
prevention of VTE in future studies. Due to
the benign nature of this therapy, it can be
offered to those with VTE and hyper-Hcy,
while waiting for more evidence from fur-
ther clinical trials.
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ABSTRACT A simple pro forma was used for a retrospective study of poisoning cases at 45 health institu-
tions in Oman during January–December 2000. No deaths were recorded among 2009 cases of acute
poisoning. A quarter of all cases (55.8% of paediatric cases) were children aged 1–4 years. The largest
category (59.5%) was animal bites and stings: 25.4% undiagnosed, 19.7% scorpion stings, 7.6% bee, spider
or wasp stings and 6.8% snake bites. Next highest (38.5%) was ingestion of substances: 18.2% pharma-
ceuticals, 8.2% food and 4.7% household products. Most drug-related cases were due to paracetamol.
Suicide attempts were recorded for 6.0%. Collection of poisoning data through a central registry system is
needed for the implementation and future assessment of prevention programmes.

Profil des cas d’intoxication aiguë se présentant dans les centres de santé et les hôpitaux à Oman
RESUME Un simple formulaire type a été utilisé pour une étude rétrospective des cas d’intoxication dans
45 établissements de santé à Oman de janvier à décembre 2000. Aucun décès n’a été enregistré parmi les
2009 cas d’intoxication aiguë. Un quart de tous les cas (55,8 % des cas pédiatriques) concernait des enfants
âgés de 1-4 ans. La catégorie la plus importante (59,5 %) était celle des morsures d’animaux et des piqûres :
non diagnostiquées 25,4 %, piqûres de scorpions 19,7 %, piqûres d’abeilles, d’araignées ou de guêpes
7,6 % et morsures de serpents 6,8 %. La catégorie qui venait tout de suite après (38,5 %) était l’ingestion de
substances : produits pharmaceutiques 18,2 %, denrées alimentaires 8,2 % et produits ménagers 4,7 %. La
plupart des cas d’intoxication associée à des médicaments étaient dus au paracétamol. Les tentatives de
suicide concernaient 6,0 % des cas. Le recueil de données sur les intoxications au moyen d’un système de
registre central est nécessaire pour la mise en œuvre de programmes de prévention et leur évaluation
future.
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Introduction
Poisoning is an important health problem in
every country of the world. Occupational
exposure to industrial chemicals and pesti-
cides, accidental or intentional exposure to
household and pharmaceutical products
and poisoning due to venomous animals,
toxic plants and food contamination, all
contribute to morbidity and mortality.
However, the magnitude of the problem,
the circumstances of exposure and the
types of poisoning vary from country to
country. The variables include the degree
of industrialization and urbanization, the
type of agricultural activities and the avail-
able medical facilities and expertise to pre-
vent and manage toxic exposures.

The health impact of chemical expo-
sures and poisoning is well recognized in
most industrialized countries, where chem-
ical safety and poison control programmes
are established. The Toxic Exposure Sur-
veillance System (TESS) data, compiled by
the American Association of Poison Control
Centers, for example, provides evidence
about toxic exposures and subsequent
health effects throughout the United States,
and is utilized to identify emerging hazards,
to focus prevention and education pro-
grammes and to guide clinical research and
training [1]. In contrast, most developing
countries have not yet fully recognized the
risks posed by chemicals on human health
and the environment. One reason is the lack
of sound national epidemiological data on
toxic exposures and poisoning. Some case
studies and hospital-based retrospective
and prospective studies have documented
poisoning-related morbidity and mortality
and the changing trend of chemical expo-
sures [2–6]. However, such data remain in-
sufficient to guide decision-makers in
developing preventive and management
strategies at country level.

The Sultanate of Oman, with a popula-
tion of 2.4 million, has undergone a rapid
economic growth in the last 3 decades,
with diversification from an oil-based
economy to other industries, agriculture
and fishing. In the process, more chemi-
cals and commercial products are being
imported and used, thus exposing the pop-
ulation to the increased risk of occupation-
al, accidental and intentional poisoning.
This is in addition to the existing risks of
poisoning from venomous animals, food
contamination, pharmaceuticals and tradi-
tional remedies. The data on clinical case
registration, compiled in the Ministry of
Health (MOH) based on the ICD-10 sys-
tem, shows significant morbidity due to
poisoning and toxic exposures in every re-
gion of the country [7]. However, the cur-
rent system of data collection is inadequate
to provide complete epidemiological infor-
mation. As poisoning is classified with inju-
ries, the data accounts only for accidental
exposures. There is no information on the
circumstances of exposure, type of chemi-
cals involved and severity of poisoning. A
large number of exposures are due to un-
known substances. The data do not allow
for an assessment of the available diagnos-
tic and treatment facilities and expertise at
each health care level.

In view of the high incidence and mor-
bidity due to toxic exposures and growing
risk of chemical accidents and environ-
mental contamination in Oman, the country
plans to initiate chemical safety and poison
control programmes. Sound epidemiologi-
cal data on the toxic risks is essential for
planning the activities of the poison control
centre in a rational way. This 1-year retro-
spective study of poisoning cases was con-
ducted to generate necessary data to help in
evidence-based decision-making related to
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prevention and management of toxic expo-
sures and poisoning in Oman.

Methods
The Sultanate of Oman is administratively
divided into 10 health regions with 59
wilayat. Each health region has an upgrad-
ed regional hospital and an office of the Di-
rectorate General of Health Services to
strengthen decentralization of health ser-
vices. Each region provides primary, sec-
ondary and tertiary health care to the
population, through primary health centres,
extended health centres and secondary and
tertiary care hospitals. Four MOH referral
hospitals catering to different specialties
are located in Muscat, where patients are
referred from the regional hospitals. Each
wilayat hospital provides health services to
about 30 000–50 000 people in the region.
They have 10–20 inpatient beds with poly-
clinic facilities. These hospitals are well
connected to the regional hospitals for re-
ferral and administration.  The local hospi-
tals have more bed strength and extended
facilities than wilayat hospitals. Extended
health centres (6/114 health centres) pro-
vide 24-hour polyclinic facilities.

The director general of each region was
contacted by phone and informed about the
aims and objectives of the study and their
role in the project. The pro formas were
then faxed to the regional office, and fur-
ther faxed to various health centres and
hospitals in the region to supply the neces-
sary information. The follow-up and col-
lection of pro formas was carried out by
representative health workers or sanitary
inspectors from each region.

Forty-five health institutions were se-
lected to cover primary, secondary and ter-
tiary levels: 4 MOH referral hospitals in
Muscat (Royal Hospital, Khoula Hospital,

Al Nahdha Hospital and Ibn Sina Hospital),
7 regional hospitals, 3 wilayat hospitals, 16
local hospitals, 10 health centres, 3 extend-
ed health centres, and 2 other non-MOH
referral hospitals (Sultan Qaboos Universi-
ty Hospital and the Armed Forces Hospital).

A simple 1-page database pro forma
was prepared to collect information about
each poisoning case treated at each institu-
tion during the period January–December
2000. The parameters included in the pro
forma were: name of the patient, age, sex,
type of poison, mode and route of expo-
sure, time since exposure, management
outside hospital, presenting symptoms, ex-
amination, investigations, treatment and
outcome.

The medical officers of all the hospitals
were contacted by telephone and were in-
formed about the aims and objectives of the
study, their role and responsibility in the
project and about the various terms used in
the pro forma. In addition, representative
health workers or sanitary inspectors from
all 10 regions of the country were invited to
the Directorate of Environmental Health
and Malaria Eradication and were briefed
about the importance of data collection and
the terms used in the pro forma. These
workers helped in the follow-up and collec-
tion of pro formas. Representatives at the
Royal (the main general referral hospital),
Sultan Qaboos and the Armed Forces hos-
pitals were personally contacted and
briefed about the study before the pro for-
ma was handed over. A time period of 3
months was allotted for sending back the
completed pro formas. When there was no
response or incomplete information re-
minders were sent.

The pro formas received from individu-
al hospitals were analysed and the data was
then computed to provide region-wide and
nationwide information on the incidence of
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poisoning, age and sex of patients, mode
and route of exposure, regional variations,
and the expertise and facilities available for
managing poisoning cases at each health
care level.

Results
Data from primary and secondary
health care levels
Of 45 health institutions included in the
study, 40 sent data about poisoning cases,
while 5 reported having no poisoning cases
during the study period. Data from 2 hospi-
tals and 1 extended health centre (n = 513
cases) were excluded because of incom-
plete information. Analysis of the data was
made on a total of 2009 poisoning cases
during the year.

The age distribution was analysed
among the 1569 poisoning cases where the
patient’s age was specified (440 sheets
coded ‘A’ for adults were excluded). Of
these cases, 867 (55.3%) were adolescents
and adults aged 13–76 years and 702
(44.7%) children aged 6 months–12 years

(Figure 1). Further analysis showed poi-
soning between the ages 1–4 years consti-
tuted 55.8% of the paediatric cases. More
of the cases were male than female
(936:633, a M:F ratio of 1.5:1), especially
among children (445:257). Due to lack of
information about the occupation and ad-
dress of the patients in the submitted pro
formas, the rate of poisoning in relation to
socioeconomic status, occupational expo-
sure or rural/urban residence, could not be
analysed.

The route of exposure was skin contact
from bites/stings from venomous animals
or insects in 59.5% of the 2009 cases or
ingestion of substances in 38.5%. The
route of exposure remained unknown in 41
cases (2.0%) (Table 1). Ingestion of sub-
stances was recorded as accidental for
32.0%, and intentional (suicidal attempts)
for 6.0%.

Poisoning was categorized into 10
types, based on the ICD-10 with slight
modifications. The largest category was
poisoning due to unknown animal or insect
bites (25.4%), followed by scorpion stings

Figure 1 Age distribution of 1569 poisoning cases
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(19.7%) and ingestion of pharmaceutical
substances (18.2%) (Table 1). Pesticide
poisoning was rare (1.9%).

Analysis by age showed that the maxi-
mum number of poisonings in adults were
for unknown insect bites and stings
(30.0%) and scorpion stings (26.0%). The
highest proportion of poisonings in children
were due to ingestion of pharmaceutical
substances (27.0%), whereas only 13.5%
of adult cases were due to pharmaceuti-
cals. Of the paediatric cases, food poison-
ing was recorded in 12.0%, exposure to
household products in 8.5% and kerosene
in 7.0%, compared with 5.5%, 2.5%, and
0.2% respectively in adults.

The incidence and types of poisonings
varied across the 10 regions (Table 1).
However, similar types of poisoning cases
presented at primary and secondary health
care levels in each region, suggesting a role
for geographical and climatic factors. For
example, the highest incidence of snake-
bites was recorded in Dhofar region

(26.5% of all snakebites) and poisoning due
to scorpion stings was extremely high in
Dhahirah (63.9% of scorpion stings). Mus-
cat region had the highest number of cases
due to poisoning from pharmaceuticals
(41.4% of pharmaceutical exposures) and
household products (36.2% of household
exposures). Insect bites categorized as
‘unknown animal/insect bite’ were greatest
in North Batinah region (52.4% of all un-
known bites).

Data from referral hospitals
The Royal Hospital and Sultan Qaboos Uni-
versity Hospital sent complete data on all
poisoning cases admitted: 159 and 65 re-
spectively. The other national referral hos-
pitals either had no poisoning cases or a
few cases that were computed with the na-
tional data reported above.

More of the cases admitted to the Royal
Hospital were children than the University
Hospital (Table 2): 43% versus 26% in the
age 1–4 years, all accidental poisonings.

Table 2 Demographic data of poisoning cases treated at 2 referral hospitals in Oman

Variable Royal Hospital  (n = 159) Sultan Qaboos University
Hospital (n = 65)

No. % No. %

Sex
Male 91 57 32 49
Female 68 43 33 51

Age group (years)
Adults >13 68 43 43 66
Children <1–13 91 57 22 34
Children 1–4 69 43 17 26

Type of poisoning
Ingestion of pharmaceuticals 100 63 40 62
Ingestion of pesticide/kerosene/
household and industrial products 36 23 16 25
Bites/stings/other 23 14 9 14

n = total number of poisoning cases.
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Adult poisonings due to pharmaceuticals
were the most common category in both
hospitals: 63% in the Royal Hospital and
62% in the University Hospital. Most of
these cases were suicide attempts (80% in
the Royal, 90% in the University Hospital)

The types of drug poisoning in these
hospitals are shown in Table 3. Paraceta-
mol poisoning was the most frequent cate-
gory of drug poisoning with the 30 cases

constituting 21% of total pharmaceutical
poisonings (n = 140). Of these 30 cases,
14 were children and 16 were adults.

Treatment and outcome
Data about the treatment and outcome of
poisoning cases suggested that the diag-
nostic and treatment facilities at primary
care level are inadequate. Primary care cen-
tres reported administering anti-snake ven-

Table 3 Pharmaceutical products ingested by poisoning
cases treated at 2 referral hospitals in Oman

Pharmaceutical Royal Hospital Sultan Qaboos University
product (n = 100) Hospital (n = 40)

No. % No. %

Paracetamol 18 18 12 30

Other NSAID 13 13 0

Antidepressant 6 6 3 8

Antipsychotic 0 0 2 5

Antiepileptic 5 5 4 10

Anti-anxiety 3 3 2 5

Opioids 3 3 0 0

Antihypertensive 7 7 0 0

β-agonist 2 2 0 0

Anticoagulant 1 1 0 0

Antitussive 2 2 0 0

Antidiabetic 1 1 1 3

Anti-allergic 6 6 3 8

Antispasmodic 3 3 1 3

Antibiotic 2 2 2 5

Hormone 5 5 0 0

Tonic 6 6 0 0

Iron 4 4 6 15

Purgative 3 3 0 0

Skin cream 4 4 0 0

Combined 1 1 3 8

Unknown 5 5 1 0

n = total number of pharmaceutical poisoning cases.
NSAID = non-steroidal anti-inflammatory drug.
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om and hydrocortisone injections in 90%
of the snakebite cases even in the absence
of systemic symptoms and positive labora-
tory findings. Though coagulation profiling
was done at some centres, renal function
tests were rarely done. The scorpion sting
cases were treated by local infiltration of
xylocaine and oral administration of antihis-
tamines and analgesics. Blood pressure
was rarely measured in these cases. Undi-
agnosed cases of insect bites were treated
as scorpion stings.

Gastric lavage was carried out at both
primary and secondary care levels for all
cases of gastric poisoning, including kero-
sene ingestion. Activated charcoal and anti-
dotes were usually not available at primary
care level. Most of the drug and pesticide
poisonings presenting to primary care facil-
ities were referred to secondary level hos-
pitals, indicating inadequate facilities and
expertise to manage these patients. Never-
theless, initial supportive care facilities are
available in primary care. The secondary
level hospitals have antidotes such as
naloxone, atropine, pralidoxime (2-PAM)
and activated charcoal; however, the facili-
ties for monitoring blood levels of drugs
and some of the important antidotes such
as N-acetyl cysteine are not available.

No poisoning-related deaths were re-
corded in any of the hospitals or health cen-
tres over the 1-year period of the study.

Information from the Royal and Univer-
sity Hospitals suggest that the experience
and facilities to manage poisoning cases are
adequate in both referral hospitals.

Discussion
Acute poisoning is an important clinical
emergency and contributor to morbidity
and mortality [8]. Early diagnosis, treat-
ment and prevention is crucial in reducing

the burden of poisoning-related injury in
any country. Baseline epidemiological data
depicting the susceptible groups in the
community, high-risk circumstances, toxic
risks, and the availability of diagnostic and
treatment facilities are essential to evolve
strategies for strengthening poisoning pre-
vention and management at all health care
levels. The present study was undertaken
to generate such data for planning poison
control activities in Oman.

The study recorded 2009 cases of acute
poisoning treated at primary, secondary
and tertiary health care institutions during a
1-year period. The number is close to the
number of inpatient cases of poisoning
(2342) recorded by the Omani MOH in the
same year [7]. However, since not all insti-
tutions participated in the study and some
were excluded for not submitting complete
information, our data does not depict the
actual countrywide incidence, which
would in fact be much higher. Moreover,
poisoning cases treated as outpatients were
not accounted for, as complete records
were not available. The national health sta-
tistics showed the number of outpatients
treated for poisoning in the same year was
9646 [7]; these data are also unreliable as
there was overlap between inpatient and
outpatient numbers, a sampling method
was used for outpatient data collection and
poisoning was classified with injuries. Nev-
ertheless, all the data indicates that poison-
ing and toxic exposures are a significant
health problem in this country. Further-
more, non-availability of records and in-
complete information about the cases
suggests the need for harmonized data
sheets for collection of poisoning data
through a central registry system, from in-
patient, outpatient and emergency depart-
ments of all hospitals and health centres in
the country.
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Interestingly, there were no poisoning-
related deaths among the 2009 inpatient
cases in our study. The national health sta-
tistics recorded only 8 deaths from poison-
ing during the year, 7 of whom were drug
abusers [7]. Such low mortality indicates
good supportive care and quick referral to
tertiary care hospitals. This is apparent
from the records of the 2 referral hospitals.
A report from one of these hospitals
showed that there were no deaths in 1999;
however, high morbidity was indicated by
78% of the poisoning cases admitted for 1–
10 days occupying a total of 134 bed days
with an average lodging cost of US$ 5550
excluding medical care costs [9]. A recent
4-year prospective hospital-based study
from Sultan Qaboos University Hospital re-
vealed that 73% of poisoning cases were
admitted to hospital, for periods ranging
from 1–175 days, further confirming the
high poisoning-related morbidity in this
country [10]. The only comparable nation-
wide hospital data available in the literature
is from Sri Lanka for the year 1994, where
total hospital admissions and deaths due to
poisoning were 55 079 and 2283 respec-
tively. The very high mortality (4%) in Sri
Lanka was due to pesticide poisoning [11].

Our results further revealed that 44.7%
of the poisonings involved children below
12 years of age and that children aged 1–4
years were the most vulnerable to acciden-
tal exposures. The results are in accor-
dance with hospital-based reports from
other countries [5,9,12,13]. A recent study
from the United States of America showed
that children under 5 years of age had a
significantly higher average annual rate of
poisoning-related visits to emergency de-
partments than other age group [8].

Among adolescents and adults, the
highest frequency of poisoning was in the
age range 13–19 years; however, attempted
suicide by poisoning was not common in

the sample overall (6.0%). This contrasts
with studies from south-east Asian coun-
tries where the highest rates of intentional
poisoning (60%–82%) were in adults
[4,10,14].

In our study, male cases of poisoning
outnumbered females, among both adults
and children, as has been observed by oth-
ers [5,9,13]. However, a 12-year study
from the UK [15], and short-term retro-
spective studies from Iran [16] and Turkey
[17] reported more cases of acute poison-
ing in females.

Our data showed that 59.5% of the poi-
soning cases overall were due to bites and
stings and nearly half of these cases were
categorized as ‘unknown animal/insect
bite’. The highest proportion of undiag-
nosed stings and bites (52.4% and 18.4%
of unknown bites respectively) were from
2 regions: North Batinah and Dakhliya.
Since most of these cases were treated as
scorpion stings, lack of proper diagnosis
was probably responsible for such high fig-
ures. The most common known category
of poisoning was scorpion stings (19.7%
of poisoning cases), and these were most
common in the desert region of Dhahirah.

The next most common category of
poisoning was ingestion of pharmaceuti-
cals (18.2%) and these were highest in the
Muscat region. The inpatient data of the 2
referral hospitals in Muscat showed the
highest proportion of admissions were due
to ingestion of pharmaceutical agents
(63%, 62%). A similar high percentage of
drug poisoning (62%) was reported in re-
cent retrospective studies from referral
hospitals in Tehran [16] and China [18].
Our data further indicated that the total
number of pharmaceutical exposures was
higher in children (27.0%) than in adults
(13.5%). This could be due to a number of
factors: the non-availability of childproof
containers in this country; unsafe storage
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of medicines in the home; the free and easy
access to medicines from the government
that leads to hoarding; and lastly the lack of
awareness of parents about use of drugs.
Paracetamol poisoning was the most fre-
quent category in children as well as in
adults. This is in accordance with some
other reports [10,16]. The reasons might
be that it is one of the most common drugs
available in households and that treatment
facilities at the health centres are inade-
quate to manage these patients. In Asian
countries, however, paracetamol poisoning
is reported infrequently among children
[13,20,21], who more often suffer from
kerosene and food poisoning [4,13].

Pesticide poisoning is lowest category
of poisoning in Oman (1.9% of total cas-
es). It could be due to misdiagnosis of acci-
dental exposures since the incidence of
suicides by poisoning in our study was low
and was mostly due to pharmaceutical
rather than pesticide ingestion. This is in
contrast to the high incidence of pesticide
poisoning recorded in some Asian countries
[2,4,5].

That there were no deaths due to acute
poisoning at tertiary health care level clear-
ly indicates that the management facilities
for toxic exposures are adequate. However,
unnecessary referrals, morbidity and health
care cost could be reduced if the facilities
and expertise are strengthened at primary
and secondary health care level. Training
programmes for health professionals to up-
date knowledge and practice in diagnosis
and treatment are needed. Due to regional
differences in the incidence of poisoning,
these should be tailored to regional needs.
Prevention programmes for reducing acci-
dental exposures to pharmaceuticals and
household product, especially in children,
are required in some regions.
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ABSTRACT To compare labour and delivery outcomes in women undergoing induction and those having
spontaneous onset for pregnancies past the estimated date of delivery, a prospective study of 395 singleton,
uncomplicated pregnancies was performed. Labour was induced in 175 women. Overall caesarean section
rate was 9.4%, with no significant difference between the 2 groups. Overall rate of assisted vaginal deliveries
was 7%, higher in the induction group than the spontaneous onset group but the difference was not signifi-
cant. There was no significant difference in occurrence of intrapartum meconium, nor for maternal morbidity.
No neonate needed intubation. No perinatal deaths occurred. Perinatal mortality and morbidity are preven-
table, and induction of labour before 42 weeks is justifiable to prevent adverse outcomes.

Grossesses prolongées : issue du travail et de l’accouchement
RESUME Une étude prospective de 395 grossesses uniques sans complications a été réalisée afin de
comparer l’issue du travail et de l’accouchement chez des femmes pour lesquelles le travail a été déclenché
et chez d’autres ayant eu un accouchement spontané pour les grossesses dont le terme est dépassé. Le
travail a été déclenché chez 175 femmes. Le taux global de césariennes était de 9,4 %, sans différence
statistiquement significative entre les deux groupes. Le taux global d’accouchements par voie basse as-
sistés était de 7 % ; il était plus élevé dans le groupe de l’accouchement déclenché que dans le groupe de
l’accouchement spontané, mais la différence n’était pas statistiquement significative. Il n’y avait aucune
différence significative pour la survenue d’une émission de méconium pendant le travail, et il n’y en avait pas
non plus pour la morbidité maternelle. Aucun nouveau-né n’a eu besoin d’une intubation. Il n’y a eu aucun
décès périnatal. La mortalité et la morbidité périnatales sont évitables, et une interruption de grossesse avant
42 semaines est justifiable pour éviter les issues défavorables.
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Introduction
Fetal loss in pregnancies that have passed
the estimated date of confinement is a
stressful experience for woman and physi-
cian alike. In prolonged pregnancies, there
is a significantly greater chance of high-
risk conditions developing, leading to a rise
in perinatal morbidity and mortality. The
presumed pathogenesis of the complica-
tions associated with postdate pregnancies
is related to progressive uteroplacental in-
sufficiency, a condition, which leads to oli-
gohydramnios, meconium aspiration, fetal
asphyxia or dysmaturity, and in severe cas-
es fetal central nervous system damage and
even death [1,2]. Furthermore, several
studies have recognized the association be-
tween macrosomia and adverse maternal
and fetal outcome, with advancing gesta-
tional age being the only contributing factor
to increased morbidity and mortality [3–6].

This study was undertaken to explore
the preventability of the high incidence of
perinatal mortality and morbidity associated
with advancing gestational age beyond
term. Labour and delivery outcomes were
compared for pregnancies which had
passed the estimated date of confinement in
women undergoing labour induction and
those having spontaneous onset of labour.
Pregnancies become at risk at the end of
the 41st week of amenorrhoea [7,8].

Methods
Six hundred and forty-four (644) pregnant
women who had passed the estimated date
of confinement were admitted for delivery
at Queen Alia Military Hospital, Amman,
between 1 January 2001 and 31 July 2002.
Of these, 249 pregnancies were excluded
because of nonvertex presentation (87), as-
sociated medical or obstetric problems (31)
and late antenatal booking (131). The final

study population comprised 395 uncompli-
cated singleton pregnancies. Of these, 220
were admitted having spontaneous onset of
labour (defined as the presence of painful,
regular uterine contractions at least once
every 5 minutes associated with at least
80% cervical effacement, with or without
spontaneous rupture of membranes). The
remaining 175 pregnancies were admitted
from the outpatient clinic for induction of
labour.

Upon admission, estimated date of con-
finement was assessed based on regular
and good menstrual histories and early
antenatal booking, where early dating
examination in early gestation was calculat-
ed from the last menstrual period. This was
confirmed by sonograms obtained in the
first and second trimester, but before 20
weeks gestational age. Full physical and
pelvic examination was performed for all
the study population. Nonstress tests and
liquor evaluation on sonogram were per-
formed for all pregnancies in the induction
group. Intravenous access and baseline
laboratory tests were obtained.

Women admitted for induction (defined
as the initiation of labour in woman with
intact membranes and having no regular
uterine contractions, but modified Bishop
score ≤ 6) had cervical priming, which was
done by administering dinoprostone 3 mg
vaginal pessaries inserted in the posterior
vaginal fornix. This was repeated after 6
hours if indications of onset of labour had
not been detected.

For both groups, amniotomy was per-
formed within 1–2 hours of labour diagno-
sis (or as soon as clinically feasible) unless
membranes were spontaneously ruptured.
Labour progress was monitored by pelvic
examination every 2 hours. If labour abnor-
malities, as defined by Friedman’s criteria
[9], were detected, oxytocin augmentation
was started and administered in the manner
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outlined by O’Driscoll and Meagher [10].
This was stopped in cases of uterine hyper-
stimulation or changes suggestive of fetal
hypoxia. Continuous fetal heart rate moni-
toring during labour was performed in each
woman. Fetal distress was defined as the
occurrence of a fetal heart rate abnormality
that necessitated termination of labour and
immediate delivery, either by assisted vagi-
nal or abdominal delivery. The presence of
meconium was noted either at the time of
amniotomy or subsequently during labour.
Every infant had immediate suctioning of
the oropharynx at the time of delivery.

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

Results
Between January 1, 2001 and July 31,
2002, 5859 deliveries were performed at
Queen Alia Military Hospital. The caesarean
section rate was 11.9%, while the rate of
assisted vaginal deliveries was 2.9%. There
were 644 (11%) deliveries which had

passed the estimated date of confinement,
and 395 (6.7%) uncomplicated singleton
pregnancies met the criteria for inclusion in
this study.

The two groups (spontaneous labour
and induced labour) were comparable for
age, parity and gestational age as shown in
Table 1, revealing no statistically significant
differences. Upon admission, nonstress
test results and liquor evaluation on sono-
gram indicated a normally grown, uncom-
promised fetus.

Table 2 shows the labour and delivery
outcomes. There were no statistically sig-
nificant differences in complication of la-
bour between the groups. Incidence of
labour augmentation using oxytocin was
higher in the induction of labour group, but
there was no significant difference when
compared with the spontaneous onset
group. There was also no statistically sig-
nificant difference between groups for
mode of delivery, but the incidence of as-
sisted vaginal delivery was higher in the la-
bour induction group. Analysing the
indications for abdominal delivery, fetal dis-
tress had the highest rate for both groups,
but comparison showed no statistically sig-

Table 1 Demographic characteristics of the study population according to
labour type

Demographic Spontaneous labour Induced labour Significance
characteristics  (n = 220) (n = 175)

Maternal age ± s (years) 28.6 ± 6.1 28.1 ± 6.4 0.89

Gestational age ± s (days) 291 ± 2.0 292 ± 3.0 0.61

Parity
0 [No. (%)] 51 (23.2) 41 (23.4) 0.94
1–3 [No. (%)] 98 (44.5) 79 (45.1) 0.89
> 4 [No. (%)] 71 (32.3) 55 (31.4) 0.81

s = standard deviation.
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nificant difference. Comparison for mater-
nal morbidity between groups showed no
statistically significant difference.

Fetal and neonatal outcome as shown in
Table 3 revealed no statistically significant
differences in outcome measures between
the groups. No neonate needed intubation.
No prenatal deaths occurred. All mothers
and babies were discharged in good condi-
tion.

Discussion
It is common for pregnancy to pass the es-
timated date of confinement and this pre-
sents a difficult problem for the physician,
who must decide between facing the prob-
lems of unfavourable cervix at induction
and those of postmaturity complications if
it is decided to let the pregnancy continue.
Problems of the second option become ev-

ident when the aging placenta cannot keep
pace with the demands of the fetus, leading
to a chronically or acutely compromised
fetus.

Several studies have shown that fetal
complications (macrosomia, distress, and
meconium aspiration) significantly increase
as pregnancy continues postterm [11–13].
Therefore, induction of labour is undertak-
en when the risks of labour and delivery to
both mother and fetus are less than the
risks of letting the pregnancy continue and
the benefits of success outweigh the disad-
vantages of failure.

This study revealed no significant dif-
ferences in operative deliveries, either vagi-
nal or abdominal, and in the incidence of
fetal distress between the groups. This dif-
fers from the results of James et al. who
recommended a policy of induction at 291
days gestation in uncompromised pregnan-

Table 2 Labour and delivery outcome according to labour type

Outcome measure Spontaneous labour Induced labour Significance
(n = 220)  (n = 175)

No. % No. %

Augmentation 137 62.3 121 68.6 0.68

Intrapartum fever 5 2.3 8 4.6 0.52

Antepartum bleeding 5 2.3 7 4.0 0.47

Chorioamnionitis 3 1.4 5 2.9 0.83

Transfusion 2 0.9 3 1.7 0.75

Shoulder dystocia 1 0.5 3 1.7 0.44

Delivery
Spontaneous vaginal 187 85.0 143 81.7 0.37
Vacuum 9 4.1 11 6.3 0.53
Forceps 3 1.4 5 2.9 0.65
Abdominal because of: 21 9.5 16 9.1 0.88
Fetal distress 11 5.0 6 3.4 0.63
Abruptio placenta 1 0.5 2 1.1 0.51
Cord prolapse 2 0.9 0 – 0.76
Dilatation arrest 3 1.4 3 1.7 0.81
Arrest of descent 4 1.8 4 2.3 0.79
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cy [14]. Kaplan et al. reported reduced
perinatal morbidity using prostaglandin in-
duction of labour to ripen a stubborn cervix
[15]. In our study, cervical priming was
carried out using intravaginal pessaries of
dinoprostone 3 mg, a safe and efficacious
method giving excellent results for induc-
tion. This is in agreement with the results
of Prysak and Castronova [16]. Herabutya
et al. reported an increased incidence of
neonatal intubation in postdate pregnancies
managed expectantly and concluded that
there was no particular advantage to letting
pregnancy go beyond 42 weeks, especially
if prostaglandin is available [17]. We had no
perinatal deaths and no significant differ-

Table 3 Fetal/neonatal outcome according to labour type

Outcome measure Spontaneous labour Induced labour Significance
(n = 220)a (n = 175) a

No. % No. %

Intrapartum meconium 24 10.9 18 10.3 0.88

5-minute Apgar score < 7 7 3.2 8 4.6 0.77

Meconium aspiration 4 1.8 3 1.7 0.63

Hyperbilirubinaemia 19 8.6 11 6.3 0.90

Cephalhaematoma 2 0.9 3 1.7 0.76

Seizures 3 1.4 2 1.1 0.71

Admission to neonatal
intensive care unit > 24
hours 16 7.3 11 6.3 0.83

Perinatal death 0 – 0 – 0.69

aThe mean birth weight ± standard deviation for the spontaneous labour group was
3724 ± 488 g; the mean birth weight ± standard deviation for the induced labour group
was 3713 ± 434 g. The difference was not statistically significant.

ences in maternal morbidity between
groups was observed.

In summary, the risk to the fetus and
mother increases as pregnancy continues
postterm. Fetal and maternal morbidity are
preventable by taking a prompt decision to
induce labour in uncomplicated pregnan-
cies that have passed the estimated date of
confinement. Therefore, measures to deliv-
er the baby between 41 and 42 weeks are
justifiable to prevent adverse outcomes. In-
tervention before 42 weeks gestation when
the fetus is not in jeopardy and is capable of
withstanding the stress of labour should be
encouraged.
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ABSTRACT This study was carried out in Dakahlia Governorate to assess current breastfeeding practices
using the standardized breastfeeding indicators developed by the World Health Organization and to highlight
the impact of some socioeconomic and maternal factors on these indicators. An interview was carried out
with mothers of 1200 infants and children < 24 months during a poliomyelitis immunization campaign in urban
and rural areas. The findings indicate that 84.6% of infants aged 0–4 months are fully breastfed, with 42.5%
and 42.1% of them exclusively and predominantly breastfed respectively. Rural infants are more likely to be
exclusively breastfed, to continue breastfeeding for 1 year and to initiate breastfeeding early. Non-working
mothers are more likely to breastfeed exclusively and more likely to continue breastfeeding for 1 year.

Indicateurs relatifs à l’allaitement au sein dans la Gouvernorat de Dakahlia
RESUME Cette étude a été réalisée dans le Gouvernorat de Dakahlia afin d’évaluer les pratiques actuelles
d’allaitement au sein à l’aide des indicateurs types de l’allaitement au sein établis par l’Organisation mondiale
de la Santé et de montrer l’impact de certains facteurs socioéconomiques et maternels sur ces indicateurs.
Les mères de 1200 nourrissons et enfants de moins de 24 mois ont été interrogées durant une campagne
de vaccination contre la poliomyélitique dans des localités urbaines et rurales. Les résultats indiquent que
84,6 % des nourrissons âgés de 0-4 mois sont complètement allaités au sein, avec pour 42,5 % et 42,1 %
d’entre eux un allaitement maternel exclusif et prédominant, respectivement. Les nourrissons des localités
rurales ont plus de chances d’être exclusivement allaités au sein, de continuer à être allaités au sein pendant
une année et de commencer à être allaités au sein tôt. Les mères qui ne travaillent pas sont plus susceptibles
d’allaiter leur enfant au sein exclusivement et de poursuivre l’allaitement maternel pendant un an.
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Introduction
Breastfeeding has been extensively investi-
gated in numerous studies in developing as
well as industrialized countries. Egypt is no
exception, but the surveys have been con-
ducted in different parts of the country and
among special groups using different ques-
tionnaires and methodologies and therefore
lack uniformity. This has made comparison
of the results and assessment of the impact
of intervention and promotional pro-
grammes most difficult.

The World Health Organization (WHO),
United Nations Children’s Fund (UNICEF),
United States Agency for International De-
velopment (USAID) and Swedish Interna-
tional Development Cooperation Agency
(SIDA) jointly sponsored a workshop that
developed a standardized set of breastfeed-
ing indicators and specific methodologies
for their measurements that are simple,
easy to measure and operationally feasible.
They can be used for national and interna-
tional comparisons, to monitor secular
trends and to assess the impact of interven-
tion [1]. These indicators include:
• Full breastfeeding rate: the proportion

of infants less than 4 months of age
who are either exclusively breastfed,
i.e. without other liquids or solids ex-
cept for drops or medicinal syrups (ex-
clusive breastfeeding rate) or who are
predominantly breastfed, i.e. the infant
may also have received water and/or
water-based drink (predominant breast-
feeding rate).

• Timely complementary feeding rate: the
proportion of infants 6–9 months of age
who are receiving breast milk plus com-
plementary solid or semi-solid food.

• Continued breastfeeding rate (1 year):
the proportion of children 12–15
months of age who are breastfeeding.

• Continued breastfeeding rate (2 year):
the proportion of children 20–23
months of age who are breastfeeding.

• Bottle-feeding rate: the proportion of in-
fants less than 12 months who are re-
ceiving any food or drink from a bottle.

• Time of first suckling rate: the propor-
tion of infants less than 12 months who
first suckled within 1 hour of birth.

• Ever breastfeeding rate: the proportion
of infants less than 12 months of age
who were ever breastfed.
In this research article the above-men-

tioned indicators were used to assess
breastfeeding practices and to study the in-
fluence of different maternal and socioeco-
nomic factors on them.

Methods
This work was carried out in both urban
and rural areas of Dakahlia governorate.
From urban localities, Mansoura and
Sherbin Health Offices were randomly
chosen. From rural localities, 4 rural heath
units were randomly chosen from the vil-
lages of Nikata, Ewish El-Hagar, Kafr El-
Shenawie and El-Ahmadia. These belong to
Mansoura and Sherbin districts.

The target population was children be-
low 2 years of age and their mothers. Dur-
ing the first and second doses of a
poliomyelitis vaccination campaign, the re-
searcher carried out an exit interview with
the mothers and completed a structured
questionnaire covering family socioeco-
nomic status and maternal characteristics
as well as feeding practices during the pre-
vious 24 hours. The social standard of the
family was calculated according to Fahmy
and El-Sherbini [2]. For 10 mother–child
pairs in each completed month, up to the
age of 12 months, as well as in the age
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groups of 12–15 months and 20–23
months, the mother was interviewed in
each health facility. The mother–child pairs
were randomly chosen through systematic
random sample. Thus a total of 1200 moth-
er–child pairs were included in the study
(60 in each target month of age). The
breastfeeding indicators were based on the
current status data, i.e. the age and other
information for the 24 hours preceding the
interview as recommended by WHO [1].
Age was ascertained by reviewing the birth
certificate, which was available in the ma-
jority of cases.

Data analysis
Data entry, processing and statistical analy-
sis were carried out using SPSS, version
9.5. Because exclusive and predominant
breastfeeding rates are mutually exclusive,
further analysis was restricted to exclusive
breastfeeding rate. Chi-squared and Fisher
exact tests of significance were used to
compare different groups, as appropriate.
P ≤ 0.05 was considered to be statistically
significant.

Because many co-factors affecting
breastfeeding practices are interrelated, lo-
gistic regression analysis was undertaken
to gain insight into factors associated with
this practice. Factors that were found to be
significant on univariate analysis were in-
cluded in the logistic regression model.

Results
Table 1 shows breastfeeding rates in Da-
kahlia governorate. Exclusive and predomi-
nant breastfeeding rates were 42.5% and
42.1% respectively. As these 2 rates are
mutually exclusive, 84.6% of infants were
currently fully breastfed at the time of the
interview. The timely complementary feed-
ing rate was 44.2%. The continued breast-

feeding rates at 1 and 2 years of age were
67.9% and 58.8% respectively. The bottle-
feeding rate was 35.7%. The time of first
suckling rate was 28.5% and the ever
breastfeeding rate was 92.9%. The causes
of never breastfeeding among infants less
12 months of age were: no or insufficient
milk (51.0%), breast or nipple problems
(27.5%), infant refusing to suck (15.7%),
infant’s illness (9.8%) and maternal illness
(9.8%).

Table 2 reveals that the exclusive
breastfeeding rate was significantly higher
among infants of rural residence, non-
working mothers, less educated mothers,
those having low social standards and short
interpregnancy interval. The timely com-
plementary feeding rate was significantly
higher among infants of urban residence,
working mothers, more educated mothers,
those of high or middle social standards
and short interpregnancy interval.

Table 3 reveals that the continued
breastfeeding rate at 1 year was significant-
ly higher among rural children, children of
non-working mothers, those of less edu-
cated mothers, low social standards, sec-
ond and third parity, long interpregnancy
interval and male infants. The continued
breastfeeding rate at 2 years was signifi-
cantly higher among rural children, chil-
dren of non-working mothers, those of less
educated mothers, low social standards,
older age groups and long interpregnancy
interval.

Table 4 shows that the bottle-feeding
rate was significantly higher among urban
infants, those of working mothers, more
educated mothers, high social standards,
younger age groups, primipara and fourth
para or more and long interpregnancy inter-
val. The ever breastfeeding rate was sig-
nificantly higher among rural infants, those
of less educated mothers, low social stan-
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dards, as well as mothers of second and
third para. The time of first suckling rate
was significantly higher among rural in-
fants, those of more educated mothers,
low social standards and long interpregnan-
cy interval.

Table 5 reveals that rural infants are 3.5
times more likely to breastfeed exclusively
and 0.2 times less likely to receive timely
complementary feeding than urban infants.
Infants of non-working mothers are 11.5
times more likely to breastfeed exclusively
than those of working mothers. On the oth-
er hand, mothers with short interpregnancy
interval are 0.08 times less likely to breast-
feed their infants exclusively. Mothers with
short interpregnancy interval are about 7
times more likely to give timely comple-
mentary feeds to their infants than those
with long interval. Rural infants and chil-
dren of non-working mothers are 5.8 and
5.0 times more likely to continue breast-
feeding for 1 year, respectively. Children of
mothers with short interpregnancy interval
are 0.04 times less likely to continue breast-

feeding up to one year. Children of less ed-
ucated mothers and those of mothers with
low socioeconomic status are 9.8 and 6.0
times more likely to breastfeed up to 2
years, respectively. On the other hand, chil-
dren of mothers with short inter-pregnancy
interval are 0.01 times less likely to contin-
ue breastfeeding for 2 years. Bottle-feeding
is less likely to be practised by rural infants,
those of less educated mothers, of low and
middle social status, of middle aged moth-
ers and of mothers of parity 2 or 3. Rural
infants are 3.7 times more likely to initiate
breastfeeding early than urban infants,
while infants of less educated mothers and
those of mothers with short inter-pregnan-
cy space are 0.3 and 0.4 (respectively) less
likely to initiate breastfeeding early.

Discussion
The superiority of breastfeeding is unchal-
lenged. Its benefits to both child and moth-
er have been widely documented [3,4]. The

Table 1 Breastfeeding (BF) indicators among the infants and
children in Dakahlia Governorate

Indicator Related age Total Rate
(months) children No. %

Key indicators
Full BF rate < 4 240a 203/240 84.6
Exclusive BF rate – – 102/240 42.5
Predominant BF rate – – 101/240 42.1
Timely complementary
feeding rate 6–9 240 106/240 44.2
Continued BF rate (1 year) 12–15 240 163/240 67.9
Continued BF rate (2 years) 20–23 240 141/240 58.8
Bottle-feeding rate < 12 720 257/720 35.7

Optional additional indicators
Time of first suckling rate < 12 720 205/720 28.5
Ever BF rate < 12 720 669/720 92.9

a16 (6.7%) infants were never breastfed and 21 (8.8%) infants were given
non-human milk in addition to breastfeeding.
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Egyptian government has adopted a nation-
al policy in line with the WHO/UNICEF
policy for protection, promotion and sup-
port of breastfeeding.

In this study, we found that the majority
(84.6%) of infants less than 4 months of
age were on full breastfeeding, either ex-

clusively or predominantly, while 8.8% of
them were on mixed feeding. In all, 93.4%
were on breastfeeding, whether full or
mixed. It has previously been reported that
the majority of Egyptian children are
breastfed for some period of time [5–7].
The full breastfeeding rate in Alexandria,

Table 2 Factors affecting exclusive breastfeeding and timely complementary
feeding rates

Variable Exclusive breastfeeding Timely complementary feeding
rate (1–4 months) rate (6–9 months)
Total No. % Total No. %

Residence
Rural 160 81 50.9*** 160 58 36.3***
Urban 80 21 26.3 80 48 60.0

Mother working
Yes 152 83 54.6*** 157 60 38.2*
No 88 19 21.6 83 46 55.4

Mother’s education
Less than secondary 145 69 47.6* 155 58 37.4**
Secondary and above 95 33 34.7 85 48 56.5

Social standard
Low 112 59 52.7** 147 50 34.0***
Middle 92 33 35.9 64 39 60.9
High 36 10 27.8 29 17 58.6

Mother’s age (years)
< 20 28 9 32.1 32 10 31.3
20–35 155 69 44.5 158 70 44.3
> 35 57 24 42.1 50 26 52.0

Parity
Primipara 56 17 30.4 49 21 42.9
2 and 3 115 54 47.0 103 40 38.8
4 and more 69 31 44.9 88 45 51.1

Interpregnancy
intervala (years)
< 3 113 44 38.9*** 111 64 57.7***
3 64 41 64.1 80 21 26.3

Sex of infant
Female 116 48 41.1 110 47 42.7
Male 124 54 43.5 130 59 45.4

aPrimiparae were excluded.
*Significant at P ≤ 0.05, **significant at P ≤ 0.01, ***significant at P ≤ 0.001.
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Egypt has been reported as 63.3% among
infants less than 4 months of age [8]. A
much lower rate of full breastfeeding
(41.8%) has been reported for the Republic
of Yemen [9]. In rural Thailand, the pro-
portions of infants who were fully breast-
fed for at least 12 and 24 weeks were 12%
and 6% respectively [10].

In Indonesia, the full breastfeeding rate
at 3 months ranged from 45% to 79% in
different urban areas [11]. The present
study indicates that only 42.5% of the in-
fants were on exclusive breastfeeding in
Dakahlia. This rate is much lower than the
80% target set for the year 2000 [12]. A
higher rate (57.8%) was found in rural Da-

Table 3 Factors affecting continued breastfeeding rates

Variable Continued breastfeeding rate Continued breastfeeding rate
(1 year) (12–15 months) (2 years) (20–23 months)
Total No. % Total No. %

Residence
Rural 160 120 75.0*** 160 103 64.4**
Urban 80 43 53.8 80 37 46.3

Mother working
No 156 123 78.8*** 158 102 64.6*
Yes 84 40 47.6 82 39 47.6

Mother’s education
Less than secondary 152 112 73.7* 141 92 65.2*
Secondary & above 88 51 58.0 99 49 49.5

Social standard
Low 99 79 79.8** 100 71 71.0***
Middle 81 52 64.2 76 43 56.6
High 60 32 19.6 64 27 42.2

Mother’s age (years)
< 20 30 17 56.7 35 12 34.3**
20-35 148 107 72.3 144 89 61.8
> 35 62 39 62.9 61 40 65.6

Parity
Primipara 51 29 56.9* 69 37 53.6
2 and 3 116 88 75.9 91 58 63.7
4 and more 73 46 63.0 80 46 57.5

Interpregnancy intervala
< 3 years 98 58 59.2*** 95 50 52.6*
3 years or more 91 76 83.5 76 54 71.1

Sex of infant
Female 110 66 60.0* 114 62 54.4
Male 130 97 74.6 126 79 62.7

aPrimiparae were excluded.
*Significant at P ≤ 0.05, **significant at P ≤ 0.01, ***significant at P ≤ 0.001.
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kahlia [5]. The reported rate in Alexandria
was 42.2%. The Egypt Demographic and
Health Survey (EDHS) 1995 reported that
the overall Egypt exclusive breastfeeding
rate was 24.1% at 4–6 months of age [7].
An exclusive breastfeeding rate of 49.0%
was reported for Assiut and Qena, Egypt
[13]. The exclusive breastfeeding rate
among infants less than one year of age
was 37.0% and 22.5% in rural Minia and
32.3% and 12.5% in Cairo slums [14]. In

the Republic of Yemen, the exclusive
breastfeeding rate was reported to be
39.8% among infants less than 4 months
age [9]. In Saudi Arabia, 50% of infants
were exclusively breastfed at 3 months of
age [15]. It was found that 46.3% of in-
fants received decoctions before the age of
4 months [16]. Some studies therefore
stated that exclusive breastfeeding, taken in
its literal meaning according to the WHO/
UNICEF definition, does not seem to exist

Table 4 Factors affecting bottle-feeding, ever breastfeeding and time of first suckling
rates

Factor (1–12M) Bottle-feeding Ever breastfeeding Time of first
rate rate suckling rate

Total No. % No. % No. %

Residence
Rural 480 119 24.8*** 456 95.0** 160 33.3***
Urban 240 138 57.5 213 88.8 45 18.8

Mother’s education
Less than secondary 458 122 26.6*** 434 94.8* 110 24.0***
Secondary & above 262 135 51.5 235 89.7 95 36.3

Social standard
Low 383 96 25.1*** 364 95.0** 95 24.8*
Middle 226 88 38.9 210 92.9 79 35.0
High 111 73 65.8 95 85.6 31 27.9

Mother’s age (years)
< 20 85 42 49.4*** 76 89.4 28 32.9
20–35 471 144 30.6 444 94.3 132 28.0
> 35 164 71 43.3 149 90.9 45 27.4

Parity
Primipara 149 64 43.0*** 133 89.3* 34 22.4
2 and 3 365 100 27.4 347 95.1 107 29.3
4 and more 206 93 45.1 189 91.7 64 31.1

Interpregnancy intervala
< 3 years 308 89 28.9** 291 94.5 63 20.5***
3 years or more 263 104 39.5 245 93.2 108 41.1

Sex of infant
Female 319 121 37.9 294 92.2 86 27.0
Male 401 136 33.9 375 93.5 119 29.7

aPrimiparae were excluded.
*Significant at P ≤ 0.05, **significant at P ≤ 0.01, ***significant at P ≤ 0.001.
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in Egypt, especially as health workers
consider some decoctions necessary.

It has been recommended that no
food or drink be given to infants before
complementary feeding is required at 4
to 6 months [3,16]. In the present
work, 42.1% of infants less than 4
months of age were predominantly
breastfed. This rate is higher than that
reported for rural Dakahlia (37.1%) [5],
Alexandria (24.1%) [8], Qena and As-
siut (40.0%) [13] and overall Egypt
(33.0%) [6]. However, UNICEF report-
ed a higher rate of 56.1% for Egypt
[15]. A much lower rate (2.0%) was re-
ported for the Republic of Yemen.

Inadequate quantity or quality of
complementary foods causes growth
failure in developing countries [17]. The
timely complementary feeding rate re-
ported in this study is 44.2%. This rate
is higher than the rate of 34.5% in rural
Dakahlia [5], the rate of 35.7% reported
by UNICEF for Egypt [15], as well as
the rate of 27.3% and 31.3% reported
for Aswan and Assiut respectively [18].
However, higher rates have been report-
ed for Alexandria (62.3%) [8]; Dakahlia
and North Sinai (46.7% and 54.2% re-
spectively) [18]; and Qena and Assiut
(49.0%) [13] by the EDHS in 1995
(77.0% among infants of 7–9 months
of age) [7] as well as for the Republic
of Yemen (57.4%) [9].

In the present study the continued
breastfeeding rates at 1 and 2 years
were 67.9% and 58.8% respectively.
These rates are lower than the 96.1%
and 89.9% reported for rural Dakahlia
[5]. The corresponding rates were
64.4% and 33.9% for Alexandria [8],
80.8% and 49.0% for Assiut and Qena
[13] and 60.9% and 36.4% for the Re-
public of Yemen [9]. EDHS 1995 re-
ported that at 12–13 months of age,Ta
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79% of children are still being breastfed
and more than half of children aged 18–19
months continue to be breastfed [7]. In
Dakahlia, 20.0% and 53.3% of mothers
stopped breastfeeding at 12–18 months and
18–24 months respectively [18]. Dandash
et al. reported that only 20.4% and 4.6% of
mothers breastfed their babies for more
than 12 and 24 months respectively [19].

Mothers should be encouraged to use a
cup and spoon for feeding rather than bot-
tles because of the interference of bottles
with optimal breastfeeding practices [6,8].
This study revealed that the bottle-feeding
rate among infants less than 1 year was
35.7%. This is higher than the rate of 27%
reported for rural Dakahlia [5], the rate of
25.6% reported by UNICEF for Egypt [15]
and 25.1% for the Republic of Yemen [9].
EDHS 1992 reported that nearly one-fifth
of breastfed infants less than 8 months of
age were given the bottle with nipple [6].
However, higher bottle-feeding rates were
reported by Kamel et al. for Alexandria
(44.3%) [8] and by the Egyptian Maternal
and Child Health Survey (EMCHS) for ur-
ban governorates (42%) [20].

Early suckling enhances lactation and
encourages the psychological bonding be-
tween mother and baby [21]. In many
countries there is a delay in initiation of
breastfeeding until the second or third day
after birth [22]. The present work revealed
that 28.5% of infants less than 12 months
of age started breastfeeding within an hour
of birth. EDHS 1995 reported that 40% of
children who were ever breastfed were put
to the breast within an hour of delivery [7].
In the Republic of Yemen, none of the in-
fants less than 12 months of age started
suckling within the first hour of birth [9].
UNICEF in Egypt reported that in normal
deliveries, 20.3% and 35.3% of infants
breastfeed within one half and 1–2 hours of
birth respectively [15]. In Dakahlia, 69.7%

of infants started breastfeeding within 2
hours of birth [23]. Saker reported that
82% of Egyptian women believe that the
best time for starting breastfeeding is on
the third day after delivery [24]. Avoidance
of breastfeeding in the first three days of
birth was practised in Aswan (59.4%), As-
siut (57.7%) and Dakahlia (56.2%) [25]. In
many countries, it is believed that colos-
trum is unfit for the newborn. Therefore,
mothers express it and throw it away until
the “true” milk appears on the third day af-
ter birth [26].

In this work, the ever breastfeeding rate
was 92.9% among infants less than 12
months of age. This means that 7.1% of
the infants were never breastfed. This fig-
ure is comparable to the 5.7% to 7.3%
rates reported for Dakahlia [5,23,27]. The
frequency of never breastfeeding was
2.5% in rural Thailand [10], 6%–19% in
Indonesia [11] and 7%–11% in the Philip-
pines [28]. The causes of never breastfeed-
ing were comparable to those reported
from other studies [5,27,28,29].

The impact of different factors on
breastfeeding indicators was studied. Fac-
tors found to have a significant effect on
univariate analysis were entered into multi-
variate analysis. By logistic regression, it
was found that rural mothers are 3.5 times
more likely to breastfeed exclusively, 5.8
times more likely to continue breastfeeding
for 1 year and 3.7 times more likely to start
breastfeeding within one hour of delivery
than urban mothers. On the other hand,
they are 0.2 times less likely to give timely
complementary feeding than urban moth-
ers.

This study revealed that maternal work
outside the home has a profound impact on
the exclusive breastfeeding rate and the
continued breastfeeding rate for 1 year.
Non-working mothers are 11.5 times more
likely to breastfeed exclusively and 5.0
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times more likely to continue breastfeeding
for 1 year. A meta-analysis of 30 Egyptian
studies showed that working mothers tend
to shift earlier than non-working mothers
from exclusive breastfeeding to mixed
(breast and formula) feeding. Earlier termi-
nation of breastfeeding was also more
common among working mothers. This
suggests that maternal work is not the key
determinant of infant feeding practices, and
that the local and temporal norms may be
the main factors determining infant feeding
practices. The reasons for successful
breastfeeding are thought to be influenced
by psychological, social and economic fac-
tors [19,30,31]. El-Masry  reported that
maternal work has insignificant effect on
ever breastfeeding and continued breast-
feeding for 1 and 2 years [32]. However,
the exclusive breastfeeding rate was signif-
icantly lower, while the timely complemen-
tary feeding and bottle-feeding rates were
significantly higher among working than
non-working mothers. In Egypt, all work-
ing mothers receive only 3 months fully
paid maternal leave [19].

Less-educated mothers are 9.8 times
more likely to continue breastfeeding for 1
year, 0.4 times less likely to use bottle-
feeding and 0.3 times less likely to start
breastfeeding at the proper time.

Mothers of low socioeconomic stan-
dard are 6 times more likely to continue
breastfeeding for 2 years than those of high
socioeconomic standard. Also, mothers of
low and middle standard are 0.3 times less
likely to use the bottle for infant feeding
than those of high standard. Mothers aged
20–35 years and those with 2 and 3 chil-
dren are 0.3 times less likely to use bottle-

feeding than older mothers and mothers
with higher parity. Mothers of 2 and 3 para
are 3.5 times more likely to continue
breastfeeding for 1 year than mothers with
higher parity. Early initiation of breastfeed-
ing has been reported to be significantly
more common among older mothers and
mothers with 2 and 3 para [23].

Short interpregnancy interval has a neg-
ative impact on most of the breastfeeding
indicators. Mothers with short spacing (in-
terval less than 3 years) are 0.08 times less
likely to breastfeed exclusively up to the
age of 4 months, 0.04 and 0.01 times less
likely to continue breastfeeding for 1 and 2
years, and 0.4 times less likely to start
breastfeeding early than mothers with ade-
quate birth spacing. On the other hand,
non-spacers are about 7 times more likely
to introduce complementary feeding at 6–9
months of age.

To promote breastfeeding in our soci-
ety, it is recommended that efforts be di-
rected towards the appropriate target
groups, such as working mothers, urban
mothers, non-spacers and more educated
mothers. Religious quotations that favour
and emphasize the importance of providing
breast milk to infants should be used in ed-
ucation campaigns to counteract the incor-
rect beliefs that interfere with breast-
feeding. The Quranic prescription to
breastfeed for 2 years has been found to be
greatly honoured by the majority of moth-
ers [18]. Family planning with adequate
pregnancy spacing will also have a positive
impact on breastfeeding practices. Finally,
work legislation that extends the duration
of fully paid maternity leave needs to be
considered.

09 Breast feeding indicators in Dakahlia.pmd 3/3/2005, 12:12 AM971



972 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 5/6, 2003

References

1. Indicators for assessing breast-feeding
practices: report of an informal meeting,
11–12 June 1991, Geneva, Switzerland.
Geneva, World Health Organization,
1991:14.

2. Fahmy SI, El-Sherbini AF. Determining
simple parameters for social classifica-
tions for health research. Bulletin of the
High Institute of Public Health, 1983,
13(5):95–108.

3. Breastfeeding practice. Facts for action
for health professionals. Baby and
Mother Friendly Hospital Initiative. Cairo,
Egypt, Ministry of Health and Population,
1993.

4. Breastfeeding and the use of human
milk. American Academy of Pediatrics.
Work Group on Breastfeeding. Pediat-
rics, 1997, 6:1035–39.

5. Al-Gilany A, Settin AS. Standardized in-
dicators of breast-feeding in rural
Dakahlia, Egypt: possible influencing
maternal and sociobiological factors.
Egyptian journal of paediatrics, 1997,
14(1&2):117–28.

6. Egyptian Demographic and Health Sur-
vey 1992. Cairo, National Population
Council and Maryland, Macro Interna-
tional Incorporated, 1993.

7. Egyptian Demographic and Health Sur-
vey 1995. Cairo, National Population
Council and Maryland, Macro Interna-
tional Incorporated, 1996.

8. Kamel NM et al. Current status of
breastfeeding in Alexandria governor-
ate: a community-based study. Eastern
Mediterranean health journal, 1997,
3(3):511–18.

9. Abuluhum TS et al. Breastfeeding prac-
tice in Dammar, Republic of Yemen [Let-
ter to the Editor]. Middle East paediatrics,
1999, 4(1):11–13.

10. Kamnuansilpa P, Knodel J. Mortality,
health and infant feeding practices in the
Northeast of Thailand. Methodological
issues and substantive results. Bangkok,
National Institute of Development Ad-
ministration, 1985.

11. Hull VJ et al. Breast-feeding and health
professionals: a study in hospitals in In-
donesia. Social science & medicine,
1989, 28(4):355–64.

12. National achievements and challenges.
Mid-decade goals, Cairo, Egypt, Ministry
of Local Administration and United Na-
tions Children’s Fund, 1996.

13. Combined Control of Diarrheal Dis-
eases and Acute Respiratory Infections
Household Survey (CCDD/ARI). Cairo,
Egypt, Ministry of Health and Population,
1996.

14. Hegazy IS et al. Maternal health profile. A
comparative study between rural Minia
and Cairo slums 1997. Egyptian journal
of community medicine, 1999, 17(1):57–
65.

15. Pre- and post-implementation. Multi-
center Baby Friendly Hospital Initiative
(BFHI) studies in Egypt, Cairo, Egypt,
United Nations Children’s Fund, 1993.

16. Feachem RG, Koblinsky MA. Interven-
tions for the control of diarrhoeal dis-
eases among young children: promotion
of breastfeeding. Bulletin of the World
Health Organization, 1984, 62(2):271–
91.

17. Rivera J, Martorel LR. Nutrition, infection
and growth. Part I. Effects of infection on
growth. Clinical nutrition, 1998, 7:156–
62.

18. Hassanyn SAM. Complementary feed-
ing and weaning practices in four gover-
norates in Egypt. Eastern Mediterranean
health journal. 1998, 4(1):173–7.

09 Breast feeding indicators in Dakahlia.pmd 3/3/2005, 12:12 AM972



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 973

19. Dandash BK et al. Factors associated
with duration of breast-feeding practice.
Egyptian journal of community medi-
cine, 1993, 11(1):19–26.

20. Abdel-Azeem F et al. Breast-feeding and
weaning practices. Egyptian Maternal
and Child Health Survey (EMCHS)
1991, Cairo, Egypt, Pan Arab Project for
Child Development, League of Arab
States, 1991.

21. Labbok MH, Krasovec K, eds. Guide-
lines for breast-feeding in child survival
and family programs. Washington DC,
Georgetown University, International
Studies in Natural Family Planning,
1989.

22. Green CP. Media promotion of breast-
feeding. A decade experience. Washing-
ton DC, Academy for Educational
Development, 1989:33.

23. Abdel-Wahab F et al. Factors affecting
breast-feeding initiation. Egyptian jour-
nal of community medicine, 1993, 11(1):
9–17.

24. Saker E. KAP. Study in rural Egypt about
breastfeeding. Fertility care bulletin,
1984, 22–23:9.

25. Hassanyn SA. Beliefs and practices as-
sociated with breast-feeding. Bulletin of
the Nutrition Institute, 1995, 15(1):1–6.

26. Fishman C et al. Warm bodies, cool milk:
conflicts in post-partum food choice for

Indochinese women in California. Social
science & medicine, 1988, 26:1125–32.

27. Khafagy MN. Study on breastfeeding
[MSc Thesis in Public Health]. Mansoura,
Egypt, Faculty of Medicine, University of
Mansoura, 1990.

28. Williamson NE. Breast-feeding trends
and the breast-feeding program in the
Philippines. International journal of
gynaeco-logy and obstetrics, 1990,
31(suppl.):35–41.

29. Al-Sekait M. A study of the factors influ-
encing breast-feeding pattern in Saudi
Arabia. Saudi medical journal, 1988,
9:596.

30. El-Sayed HF, Waheeb Y, Mehana S.
Breast-feeding among working mothers
in Egypt. A systemic review of the litera-
ture. San Diego, WellStart International:
1–62.

31. Simopolous AP, Gave GD. Factors asso-
ciated with the choice and duration of in-
fant feeding practice. Pediatrics, 1984,
74(suppl.):603-–14.

32. El-Masry RSA. Breastfeeding and mater-
nal employment in the University of
Mansoura [MSc Thesis in Public Health].
Mansoura, Egypt, Faculty of Medicine,
University of Mansoura, 2000.

09 Breast feeding indicators in Dakahlia.pmd 3/3/2005, 12:12 AM973



974 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 5/6, 2003

Influence of mothers’ characteristics
on their perceptions and use of the
growth chart
N. Al-Nahedh1 and E.A. Bamgboye1

1Department of Family and Community Medicine, College of Medicine, King Saud University, Riyadh,
Saudi Arabia.
Received: 21/03/02; accepted: 28/01/03

ABSTRACT Although growth charts are recommended for monitoring children, recent reports indicate poor
use by mothers. We investigated maternal knowledge and perceptions of growth charts and identified
characteristics affecting use. At outpatient paediatric clinics of a Riyadh hospital, 305 mothers with children
under age 5 were interviewed by questionnaire during May–June 2001. Overall awareness of growth charts
was 35.8% and ever-use was 8.6%. Education, parity and number of living children were significantly
associated with knowledge. Among mothers who ever used growth charts (8.7%), only 10% reported
doctors recommended changes in health care because of them. Overall, 71% wanted to monitor their child’s
growth, but 20% did not know how. Increased health education in all health care delivery systems is needed.

Influence des caractéristiques des mères sur leurs perceptions et leur utilisation de la courbe de
croissance
RESUME Bien que les courbes de croissance soient recommandées pour la surveillance des enfants, des
rapports récents indiquent qu’elles sont peu utilisées par les mères. Nous avons examiné les connais-
sances des mères et leurs perceptions concernant les courbes de croissance et avons identifié les cara-
ctéristiques qui affectent l’utilisation. Aux consultations externes de pédiatrie d’un hôpital de Riyad,
305 mères ayant des enfants âgés de moins de 5 ans ont été interrogées par questionnaire durant mai et juin
2001. La connaissance globale des courbes de croissance était de 35,8 %, et 8,6 % des mères les avaient
déjà utilisées. L’instruction, la parité et le nombre d’enfants vivants étaient significativement associés avec les
connaissances. Parmi les mères qui avaient déjà utilisé les courbes de croissance (8,7 %), 10 % seulement
avaient signalé au médecin les changements introduits dans les soins de santé de ce fait. Globalement, 71 %
souhaitaient surveiller la croissance de leur enfant, mais 20% ne savaient pas comment faire. Il est néces-
saire de renforcer l’éducation sanitaire dans tous les systèmes de soins de santé.
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Introduction
Adverse changes in anthropometric mea-
surements are indicators of childhood mor-
bidity. Reference growth charts have
therefore been assembled and the World
Health Organization has recommended
their use for the close monitoring of chil-
dren’s growth [1,2]. Studies of childhood
growth have revealed that early detection
of faltering growth is valuable as it facili-
tates quick intervention by mothers and
doctors through better health care and ap-
propriate nutritional changes [2].

The availability of this tool does not au-
tomatically translate to its use. Knowledge
of its meaning and usefulness and its ac-
ceptance by the mothers who are directly
in charge of childcare is necessary. Wide
use of the growth chart suggests that
mothers accept full responsibility for their
children’s care [3].

Many specific factors could be determi-
nants of growth chart use. In Nigeria, for
example, maternal age, education and pari-
ty were significantly influential factors in
growth chart use [4].

Saudi Arabian health authorities are
aware of the benefits of the successful im-
plementation of a growth-monitoring pro-
gramme. Accordingly, this concept was
introduced in all primary health care (PHC)
centres in the country in the last 10 years.
Each child has a health booklet that is kept
with the mother and a growth chart kept in
the family’s health folder in the PHC centre
[5]. Recent reports, however, have indicat-
ed very poor use of the growth charts. The
reasons for this are not fully understood
and so remain a subject of interest to all
maternal and child health workers [6].

Against this background our study was
carried out with the main objectives of de-
termining the level of knowledge and the
perceptions of mothers about the growth

charts and identifying maternal characteris-
tics affecting use.

Methods
The study took place in the paediatric out-
patient clinics of a teaching hospital in Riy-
adh, Saudi Arabia. For 6 weeks (May–June
2001) a structured questionnaire was com-
pleted for every third mother attending
these clinics if her youngest child was aged
less than 5 years. The items of information
in the questionnaire included demographic
characteristics of the mother, fertility his-
tory, anthropometric characteristics of the
index child under 5 years, knowledge and
awareness of growth charts, use of growth
charts by mothers and doctors, effects of
the use of growth charts on child care and
the frequency of the child’s admission to
hospital. The questionnaire was pre-coded
and trained research assistants conducted
interviews with the mothers and recorded
the information. Clarification of the term
‘growth chart’ was provided for those who
needed it as ‘child growth tables’ (as they
are called in Arabic) in which a doctor
records a child’s weight at each visit to see
if the child is growing as he or she should.

Data was analysed with SPSS version
10 to produce frequency distributions of all
variables. Descriptive statistics were used
for qualitative and quantitative variables.
Mothers’ characteristics were cross-tabu-
lated with maternal knowledge and percep-
tion of growth charts. Chi-squared test
was used to investigate the significance of
associations between any 2 categorical
variables.

Results
Data collection was completed for 305
mothers during the study period. Table 1
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Table 1 Mothers’ awareness, ever-use and perception of the usefulness of
the growth chart by their demographic characteristics

Maternal No. of Growth chart
characteristics women Awareness Ever-use at Perception of

(%) home (%) usefulness (%)

Age (years)
15–19 3 0.0 0.0 100.0
20–24 22 27.3 17.4 90.9
25–29 73 34.2 5.5 88.7
30–34 89 36.0 5.5 92.0
35–39 66 42.4 15.2 85.1
40–44 45 35.6 6.7 88.9
Total 298 35.9 8.7 89.2
P-value 0.593 0.138 0.805

Education a
Illiterate 35 11.4 11.4 77.1
Read and write 16 25.0 12.5 75.0
Primary school 45 20.0 4.4 95.6
Secondary 121 41.3 7.4 90.9
University 82 48.8 11.0 91.5
Total 299 35.8 8.7 89.2
P-value 0.0001 0.639 0.024

Occupation
Full-time 23 56.5 4.3 91.3
Part-time 43 44.2 14.0 91.3
Homemaker 230 32.6 7.8 89.1
Total 296 36.1 8.4 89.2
P-value 0.037 0.307 0.911

Parity
1 50 28.0 4.0 88.5
2–4 120 44.2 8.3 93.3
5–8 96 33.3 12.5 84.4
9+ 29 20.7 3.4 89.7
Total 295 35.6 8.5 89.2
P-value 0.043 0.216 0.181

Number of living
children

1 55 27.3 5.5 88.7
2–4 119 44.5 7.6 93.3
5–8 98 33.7 12.2 84.7
9+ 25 16.0 4.0 88.0
Total 297 35.4 8.4 89.2
P-value 0.017 0.319 0.216

aHighest level completed.
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shows the demographic characteristics of
these mothers by their awareness of the
growth chart, their ever-use of it in the
home and their perceptions of its useful-
ness. Table 1 shows that the response rate
to the question on knowledge, or aware-
ness, of the growth chart was 98% (7
mothers did not respond). Overall aware-
ness and ever-use of the monitoring
growth chart were generally poor (35.8%,
95% CI: 30.4%–41.2% and 8.6%, 95% CI:
5.4%–11.8% respectively).

Many mothers (76.5%) were aged be-
tween 25 and 39 years. Only 1.0% of
mothers were younger than 20 years and
15.1% were older than 39 years. There
were no statistically significant differences
by age in the proportion of mothers with
awareness, ever-use or good perceptions
of the growth chart (P > 0.1).

Maternal education was statistically sig-
nificant in association with awareness of
the growth chart (P < 0.05). The propor-
tion of mothers who were aware of the
growth chart increased from 11.4% for il-
literate mothers to 48.8% for mothers with
more than secondary education.

Overall, the majority of mothers
(89.2%) perceived the growth chart as a
useful monitoring tool for child health and
development. This perception increased
significantly from 77.1% of illiterate moth-
ers to more than 90% of those with at least
primary education.

Only 8.7% reported ever using the
growth chart and there was no statistically
significant age differential. The trend of
use was inconsistent across age groups;
however, those aged between 35 and 39
years were more likely to use the growth
chart than other mothers.

The mother’s occupation was also sta-
tistically significant in association with the
mother’s knowledge of the growth chart
(P < 0.05; Table 1). Mothers engaged in
full-time work were more aware of the

growth chart than those with part-time jobs
or those who were not employed outside
the home (56.5%, 44.2% and 32.6% re-
spectively).

We examined total parity and total num-
ber of living children as maternal variables
related to growth chart use and percep-
tions. Both variables were statistically sig-
nificant in association with mother’s
knowledge of the growth chart (P < 0.05;
Table 1). Multiparous women were less
aware of the growth chart than were wom-
en with parity 2–4. A greater proportion of
women with 2–4 living children were also
more aware of the growth chart than wom-
en with either more or fewer children. Al-
though only 25 women had 9 or more living
children, these women were least likely to
know of or to have ever used the growth
chart. Neither parity nor number of living
children was statistically significant in as-
sociation with mothers’ use of growth
chart or perception of its usefulness.

The child’s age, sex and recent illness
were not statistically significant in associa-
tion with the mother’s awareness, ever-use
or perception of the usefulness of the
growth chart (Table 2). Mother’s aware-
ness and perception of the usefulness of
the growth chart were not statistically as-
sociated with child’s birth weight. Howev-
er, a greater proportion of mothers of
high-birth-weight babies reported use of
the growth chart than did their counter-
parts with smaller birth-weight babies (P <
0.05). A significantly greater proportion of
mothers of children who were not recently
hospitalized were aware of the growth
chart (39.5% versus 14.6%, P < 0.01).

Almost 80% of mothers reported doc-
tor’s use of the growth chart at least occa-
sionally. In almost 67% of these cases,
doctors did not interfere with nutrition or
health care of the child based upon the in-
formation recorded in the growth chart.
Among mothers who ever used the growth
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Table 2 Mother’s awareness, ever-use and perception of the usefulness of the
growth chart by her youngest child’s characteristics

Youngest child’s No. of children Growth chart
characteristics Awareness (%) Ever-use Perception of

at home (%) usefulness (%)

Age (months)
1–6 98 35.7 9.2 89.8
7–12 78 44.9 10.3 94.9
13–24 73 31.5 9.6 83.6
25–36 13 38.5 7.7 92.3
37–60 7 42.9 0.0 71.4
Total 269 37.5 9.3 89.2
P-value 0.533 0.921 0.49

Sex
Male 158 34.2 8.9 88.6
Female 138 37.9 8.7 89.9
Total 296 35.8 8.8 89.2
P-value 0.43 0.94 0.730

Birth weight (kg)
< 2.5a 54 24.1 7.4 83.3
2.5–3.9 224 38.4 7.1 90.1
4.0+ 20 45.0 25.0 90.0
Total 298 36.2 8.4 89.6
P-value 0.101 0.021 0.223

Recent illness
Yes 98 31.6 12.2 86.7
No 199 38.2 7.0 90.9
Total 297 36.0 8.7 89.6
P-value 0.268 0.125 0.263

Recent hospitalization
Yes 41 14.6 14.6 85.4
No 256 39.5 7.8 89.8
Total 297 36.0 8.7 89.2
P-value 0.002 0.144 0.406

aLow birth weight.

chart at home (8.7%), only 10% reported
the doctor had recommended a change in
health care based upon the reading of the
growth chart. Overall 71% of mothers pro-
fessed enthusiasm to take an active role in
monitoring their child’s growth with a
growth chart, but 20% did not know how
to do this.

Discussion
Overall knowledge of the growth chart as
indicated by the level of awareness in our
study was 35.8%, which is very low in
comparison with nearly 80% in Al-Khobar,
Saudi Arabia [6], and 54% in Ilorin, Nigeria
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[4]. This suggests a need for related health
education in PHC settings, maternity cen-
tres and other health care delivery systems
in the country. Knowledge of the growth
chart would encourage mothers to use it at
home and to be completely in charge of
monitoring their children’s growth [7].

The significant influence of the moth-
er’s education, job, parity and number of
living children on her awareness of the
growth chart is consistent with a previous
report [4]. This may not be surprising as
education buys awareness and the more
educated a mother is, the more likely she is
to appreciate the need to monitor her chil-
dren’s growth. The educated mother un-
derstands the consequences of any
faltering of growth in her children. Such
knowledge also makes the mother an active
participant in decisions regarding the diet,
feeding and child health practices needed to
achieve normal growth.

Because more than 70% of mothers ex-
pressed a desire to record their child’s an-
thropometric measurements at home, an
effort should be made to teach and actively
involve mothers in this activity. Each PHC
centre in the country should have a quali-
fied health educator and the health educa-

tion content of the growth chart should be
reviewed regularly to ensure the mother’s
understanding [8].

The frequency of cases in which doc-
tors made changes in childcare based upon
the mother’s report of her use of the
growth chart was low. In some of these
cases, the doctors may have chosen to wait
and re-examine the child before making
changes in care. That mothers were able to
read the growth chart and sound a note of
warning about the child’s poor growth,
however, is an achievement towards the
objective of the growth monitoring system.

Maternal age influenced awareness and
perception of the growth chart in previous
studies but was not significant in this
study. It was, however, indirectly involved
in the effect of education, parity and num-
ber of living children. Future studies are
expected to throw more light on the aware-
ness and the perception of mothers about
the use of the growth chart and whether or
not proper use and modification of health
care actually occurs based upon readings
of it.

Physician compliance and its impact on
mothers should not be underestimated and
therefore should be encouraged.
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WHO Global Database on Child Growth and Malnutrition

The Global Database on Child Growth and Malnutrition is a dynamic
catalogue of representative population-based nutrition data that are
collected and assessed in a standardized manner. Its primary focus
is undernutrition among infants and children under 5 years of age
computed on the basis of weight-for-age (underweight), weight-for-
height (wasting), and height-for-age (stunting), although informa-
tion on the prevalence of overweight in children is also included.
The database currently covers about 510 million children, or 95% of
the total population of under-5-year-olds. These figures reflect only
nationally representative surveys. Additional data are available for
some countries from surveys conducted at regional, provincial,
state, district, or local levels. The database also provides country
trend analyses from 1980 onwards.

The Global Database on Child Growth and Malnutrition provides deci-
sion-makers and health workers alike with baseline information. This
information takes the forms of maps, tables, graphs, and data in
electronic formats, which are needed to plan, implement, and moni-
tor and evaluate intervention programmes aimed at promoting
healthy child growth, nutrition, and development. The database is
available free on line at: http://www.who.int/nutgrowthdb/
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ABSTRACT Rheumatic fever remains a significant health problem in Jordan. We retrospectively reviewed
medical charts of 28 boys and 22 girls (mean age at presentation 10.5 ± 2.6 years) with confirmed diagnosis
based on modified Jones criteria at Queen Alia Heart Institute from February 1999 to February 2002. Arthritis
was the commonest major manifestation (88%; 68% migratory), carditis was second commonest (48%; 8%
silent carditis) and chorea was seen in 6%. None had subcutaneous nodules or erythema marginatum. The
mitral valve was most commonly affected (80%); both mitral and aortic valves were affected in 25%.
Pericarditis was seen in 12.5% and acute congestive heart failure in 4%. Practitioners should be aware of
diverse clinical presentations and emphasize strict adherence to prophylaxis guidelines.

Le rhumatisme articulaire aigu chez des enfants jordaniens
RESUME Le rhumatisme articulaire demeure un important problème de santé en Jordanie. Nous avons
procédé à une étude rétrospective des dossiers médicaux de 28 garçons et 22 filles (âge moyen lors de la
survenue 10,5 ± 2,6 ans), chez lesquels le diagnostic avait été confirmé sur la base des critères de Jones
révisés, à l’Institut cardiologique de la reine Alia de février 1999 à février 2002. L’arthrite était la manifestation
majeure la plus fréquente (88 % ; 68 % migratrice) suivie par la cardite (48 % ; 8 % cardite silencieuse) et la
chorée était observée chez 6 % des patients. Aucun n’avait de nodules sous-cutanés ou d’érythème
marginé. La valve mitrale était le plus fréquemment atteinte (80 %) ; les valves mitrales et aortiques étaient
toutes deux atteintes chez 25 % des sujets. Une péricardite était observée chez 12,5 % et une insuffisance
cardiaque congestive aiguë chez 4 % des sujets. Les praticiens devraient connaître les diverses présenta-
tions cliniques et souligner l’importance du respect strict des directives pour la prophylaxie.
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Introduction
Acute rheumatic fever is a common and
serious public health problem in developing
countries [1,2]. At the end of the 20th cen-
tury, after an apparent decline, acute rheu-
matic fever constitutes a great challenge to
industrialized and developing countries [3–
6]. In the 1980s and early 1990s when
many clinicians were hoping that it was a
disease of the past, anxieties were renewed
when outbreaks were reported in several
areas around the United States [7].

Rheumatic valvular heart disease, an
important sequel to rheumatic fever, is the
most common acquired heart disease
worldwide and is the major cause of car-
diovascular death during the first 5 decades
of life in developing countries [2,8,9].

Rheumatic valvular heart diseases are
associated with severe, incapacitating hae-
modynamic disturbances in young adults
and children [1,10]. Many patients are seen
with established rheumatic heart disease at
their first visit [10]. Acute rheumatic fever
can mimic many other diseases and be-
cause the diagnosis is based on clinical cri-
teria, it is still under-diagnosed or over-
diagnosed in different settings [3]. Preven-
tion of chronic rheumatic heart disease is
feasible and cost effective if secondary
prophylaxis is started and maintained regu-
larly [11,12].

These facts emphasize the importance
of accurate diagnosis, prompt treatment
and secondary prophylaxis. In the present
study we retrospectively describe the clini-
cal profile of acute rheumatic fever in Jor-
danian children to increase the awareness
of practitioners involved in the health care
of young children.

Methods
Medical charts of children with acute rheu-
matic fever seen at Queen Alia Heart Insti-

tute between February 1999 and February
2002 were retrospectively reviewed. Data
were obtained and where further informa-
tion was needed the patient was clinically
reviewed and/or echocardiography was
performed. The age of the study population
ranged from 6 to 15 years. Diagnosis of
acute rheumatic fever was based on the
1992 update of the Jones criteria [4].

Data obtained included clinical profile
and standard laboratory investigations  in-
cluding complete blood count, sedimenta-
tion rate, C reactive protein level,
antistreptolysin O titre, throat swab cul-
ture, chest radiography and electrocardio-
graphy.

Cross-section echocardiography and
colour Doppler evaluation were performed
within 2–3 days of presentation and after
2–3 weeks. Multiple cross-section views
were usually taken from parasternal apical
and subcostal positions according to the
recommendations of the American Society
of Echocardiography. Criteria for patholog-
ical valvular regurgitation agreed upon by
the operators included:
• colour jet seen in at least 2 planes
• mosaic colour jet
• length of the colour jet ≥ 1 cm.

Results
Of the 50 patients in the study, 28 were
male and 22 were female (male to female
ratio 1.3:1).

The mean age of the study population
was 10.5 ± 2.6 years. Arthritis was the
most common presenting feature (88% of
total) and was migratory in 30 and monoar-
ticular in 14 (68% and 32% respectively of
those with arthritis). Carditis with both
auscultatory and echo evidence was seen in
24 (48% of total) and silent carditis with no
auscultatory findings was seen in 4 (8% of
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total). Chorea was seen in 3 patients, with
evidence of carditis in 2 patients (Table 1).
Cardiac features at presentation and 2–3
weeks later are shown in Table 2.

Table 3 shows results of laboratory in-
vestigations. Throat swabs were requested
for 20 patients and were positive for group
A streptococcus in only 8%. Antistreptol-
ysin O titres ranged from 350–1250 IU
with mean (standard deviation) of 520
(320). Erythrocyte sedimentation rate was
elevated in 74% with a range of 65–125
mm in the first hour and C reactive protein
was positive in 75% with a titre range of
74–104 IU.

Discussion
Rheumatic fever continues to be a major
health problem in developing and industrial-
ized countries, especially since the recent
outbreaks that emphasized the need for
practitioners to remain vigilant and to main-
tain prevention efforts [13]. Although the

Table 1 Clinical features of the 28 boys and 22
girls aged 6–15 years with diagnosed acute
rheumatic fever

Features No. %

Sex
Male 28 56
Female 22 44

Arthritis 44 88
Migratory 30 68
Monoarthritis 14 32

Carditis 24 48

Chorea 3 6

Erythema marginatum 0 0

Subcutaneous nodules 0 0

Mean age ± standard deviation of the patients =
10.5 ± 2.6 years.

criteria for diagnosis are well known, the
clinical symptoms needed to diagnose do
not always appear concurrently and the ini-
tial illness may be mild or short-lived and
diagnosis may be missed.

The Jones criteria were introduced in
1944 as a set of clinical guidelines for the
diagnosis of rheumatic fever [4,14]. The
manifestations of rheumatic fever were di-
vided into major and minor categories in the
Jones criteria. Major manifestations were
least likely to lead to an improper diagnosis
and included carditis, joint symptoms, sub-
cutaneous nodules and chorea. History of
rheumatic fever or rheumatic heart disease
was also a major manifestation. Minor
manifestations were suggestive of rheu-
matic fever, but were not sufficient for di-
agnosis and included clinical signs such as
fever and erythema marginatum and labo-
ratory markers of inflammation. The pres-
ence of 2 major or 1 major and 2 minor
manifestations provided reasonable evi-
dence of rheumatic activity. However, be-
cause previous history of definite
rheumatic fever or rheumatic heart disease
was a major criterion, the presence of a
minor manifestation was sufficient to es-
tablish the diagnosis of rheumatic fever re-
currence.

To improve specificity, these guidelines
have been periodically modified [15–18]. In
the first modification [17], objectively iden-
tifiable arthritis replaced joint symptoms as
a major manifestation and arthralgia was
assigned to the category of minor manifes-
tations. History of previous rheumatic fe-
ver or rheumatic heart disease was
downgraded to the minor category, and
therefore, documentation of a major mani-
festation became necessary for the diagno-
sis of recurrence of rheumatic fever.
Meanwhile, erythema marginatum was
recommended as a major criterion. Most
importantly, the evidence of preceding
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group A streptococcal pharyngitis was add-
ed to the list of minor manifestations in the
modified Jones criteria [17]. Evidence of a
prior streptococcal infection was essential
for the diagnosis of rheumatic fever in the
1965 revision of Jones criteria and it was
suggested that exclusion of clinical syn-
dromes of non-streptococcal origin would
further increase the accuracy of the criteria
[15]. The increased specificity adversely
affected the sensitivity and 25% of the
rheumatic fever cases diagnosed by modi-
fied criteria could not be diagnosed by re-
vised Jones criteria [15–17]. Such cases
usually presented in relatively late phases of
the disease or with delayed manifestations
of rheumatic fever, when anti-streptococ-
cal antibody titres suggestive of preceding

streptococcal infection had already normal-
ized. Therefore, late manifestations of
rheumatic fever were subsequently ex-
empted from the requirement of elevated
anti-streptococcal antibody titre [18].

In our study, all patients fulfilled the di-
agnostic modified Jones criteria [4]. Arthri-
tis was the most frequent manifestation
(88%) as has been reported in many studies
[13,19]. Migratory arthritis typical of rheu-
matic arthritis was seen in 68% and
monoarticular arthritis was seen in 32% of
those with arthritis. The possibility of rheu-
matic fever should be considered for any
patient with monoarticular arthritis; it is not
necessary for arthritis to be migratory to
consider this diagnostic possibility. Diagno-
sis of a primary episode of rheumatic cardi-

Table 3 Laboratory investigations

Laboratory test No. (%) Mean (s) Range

Positive throat swab culture 2/20 (8) NA NA

Elevated antistreptolysin O titre (IU) 41/50 (82) 520 (320)  350–1250

Elevated erythrocyte sedimentation
rate (mm/h) 37/50 (74) 55 (43.8)  65–125

Positive C reactive protein (IU) 30/40 (75) 39 (35.5)  74–104

s = standard deviation.
NA = not applicable.

Table 2 Clinical and echo-Doppler cardiac findings

Cardiac findings At presentation After 2–3 weeks
Clinical 2D echo- Clinical 2D echo-

Doppler Doppler

Mitral 18 (75.0) 18 (75.0) 18 (75.0) 18 (75.0)

Mitral and/or aortic 3 (12.5) 5 (21.0) 4 (16.5) 5 (21.0)

Pericarditis 3 (12.5) 3 (12.5) 2 (8.0) 3 (12.5)

Congestive heart failure 1 (4.0) 1 (4.0) 0 (0) 0 (0)

Values given are No. (%) of patients.

11 Acute rheumatic fever.pmd 3/3/2005, 12:13 AM984



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 985

tis is based on presence of significant api-
cal systolic and/or basal diastolic murmurs,
clinical presence of pericarditis or unex-
plained congestive heart failure. With sub-
optimal auscultation skills, an echo-
Doppler study will quickly determine the
presence or absence of a clinically detect-
able murmur [20,21].

Clinically manifest mitral or aortic re-
gurgitation is still the diagnostic hallmark of
acute rheumatic carditis [5,22]. Our find-
ings confirm previous reports that echo-
Doppler can detect significant valvular
incompetence in the absence of auscultato-
ry finding [23,24]. In our study, 4 patients
had silent carditis (8% of total); 2 of the
silent carditis cases were evident at presen-
tation and 2 became clinically evident at 2–
3 weeks follow-up. The incidence of
subclinical carditis was low compared with
previous reports in which silent carditis ac-
counted for 30%–50% of cases. Patients
may seek medical advice late in the course
of the disease when clinical valvular in-
volvement is evident. This agrees with a
report from New Zealand where all patients
with silent carditis developed an audible
murmur within 2 weeks of onset [23,24].

There is a great disparity in the propor-
tion of cases of acute rheumatic fever with
chorea between different populations from
many industrialized and developing coun-
tries [5,25–27]. Chorea manifested in only
6% of our patients, in agreement with re-
ports from Africa, South and East Asia, the
Pacific and the Arabian Peninsula, where
chorea was reported in less than 15% of all
cases of acute rheumatic fever [26]. In
studies from the United States of America,
Pakistan and Turkey, chorea manifested in
higher proportions, i.e. up to 52% of cases
[27].

Our patients had neither subcutaneous
nodules nor erythema marginatum, similar

to a report from Saudi Arabia where erythe-
ma marginatum and subcutaneous nodules
were infrequent [19].

Sibling studies have suggested an inher-
ited susceptibility to patterns of acute rheu-
matic fever [28]. Studies from the USA and
the Caribbean have identified a B cell alloan-
tigen (D8/17), present in high percentage
of B cells from patients with acute rheu-
matic fever and their family members [29].
This however was not found among an In-
dian population with acute rheumatic fever
[30]. This may give a clue to the pathogen-
esis of acute rheumatic fever and may ex-
plain how populations may differ in their
immune responses to group A streptococ-
cal infections and develop different rates of
certain clinical manifestations of acute
rheumatic fever.

Laboratory investigations are of great
support to the diagnosis, including evi-
dence of streptococcal infection. In our
patients, antistreptolysin O titre was sub-
stantially higher, as has been reported in
another study [31].

Acute phase reactants were significant-
ly elevated in approximately three-quarters
of patients with acute rheumatic fever [32].

Increased susceptibility to recurrences
of rheumatic fever appears to last into
adulthood, therefore, we must optimize the
clinical diagnosis procedure and ensure
long-term adherence to secondary prophy-
laxis [33].

Acute rheumatic fever continues to be a
major public health problem in Jordan and
results in economic burdens and serious
health sequelae. Practitioners should be
more aware of this health problem, should
consider this diagnostic possibility when
appropriate and should ensure strict and
long-term adherence to secondary prophy-
laxis.
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ABSTRACT To review the experience of a child psychiatric clinic regarding co-morbidity and treatment
characteristics of children with attention deficit hyperactivity disorder (ADHD), a retrospective study was
done on patients under 19 years who were attending the clinic and were diagnosed with ADHD. Co-morbidity
and treatment characteristics were also studied. ADHD was diagnosed in 25.5% of the patients. Of these,
28.3% had coexistent expressive language disorder and 38.7% coexistent mild mental retardation. A psy-
chostimulant (methylphenidate) was prescribed to 23.6% while antidepressants (primarily imipramine) were
prescribed to 35.9%. Behavioural therapy was the most commonly offered psychotherapy. Antidepressants
were used more than psychostimulants. Psychotropics had a more beneficial effect than psychotherapy.

Comorbidité et traitement du trouble d’hyperactivité avec déficit de l’attention en Arabie saoudite
RESUME Afin d’examiner l’expérience d’une clinique de pédopsychiatrie en ce qui concerne la comorbidité
et les caractéristiques du traitement des enfants souffrant d’hyperactivité avec déficit de l’attention (HADA),
une étude rétrospective a été réalisée auprès des patients de moins de 19 ans qui consultaient à la clinique
et chez lesquels un diagnostic de HADA avait été posé. La comorbidité et les caractéristiques du traitement
ont également été étudiées. Une hyperactivité avec déficit de l’attention a été diagnostiquée chez 25,5 % des
patients. Parmi ces patients, 28,3 % avaient des troubles expressifs du langage coexistants et 38,7 %
avaient une légère arriération mentale coexistante. Un psychostimulant (méthylphénidate) a été prescrit à
23,6 % des patients tandis que des antidépresseurs (principalement l’imipramine) ont été prescrits à 35,9 %.
La thérapie comportementale était la psychothérapie la plus fréquemment offerte. Les antidépresseurs
étaient davantage utilisés que les psychostimulants et les psychotropes ont montré un effet plus bénéfique
que la psychothérapie.
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Introduction
Attention deficit hyperactivity disorder
(ADHD) is a disorder of childhood and ad-
olescence characterized by a pattern of ex-
treme pervasive, persistent and debilitating
inattention, overactivity and impulsivity
[1]. It is believed to be one of the most
common reasons for mental health refer-
rals to family physicians, paediatricians,
paediatric neurologists and child and ado-
lescent psychiatrists [2,3].

Although originally thought to remit
during childhood, the symptoms of ADHD
have also been shown to persist in patients
through adolescence and into adulthood
[4]. The disorder is often chronic, with one
third to one half of those affected retaining
the condition into adulthood [5–7].

It interferes with many areas of normal
development and functioning in a child’s
life [2]. Children with ADHD are more like-
ly than their peers to experience educational
underachievement, social isolation and anti-
social behaviour during the school years
[8] and to go on to have significant difficul-
ties in the post-school years [9,10].

The aim of this study is to review the
experience of a child psychiatric clinic
regarding co-morbidity and treatment
characteristics of children with ADHD.
Evaluating our current clinical experience
with ADHD and comparing it with others
will allow us to offer better service to our
patients in the future.

Methods
The case records of all patients (416) up to
18 years of age who attended the child psy-
chiatric outpatient clinic at King Khalid Uni-
versity Hospital, Riyadh, Saudi Arabia over
a period of 10 years (July 1990 to July
2000) were examined. Those who were
diagnosed as having ADHD (106) were re-

trospectively reviewed with regard to co-
morbidity, prescribed psychotropic medi-
cation and type of psychotherapy offered.

The diagnosis of ADHD and co-morbid
disorders was based on the Diagnostic sta-
tistical manual of mental disorders [1].

The psychological tests used to deter-
mine the degree of mental retardation in-
cluded the Wechsler Intelligence Scale for
Children, the Stanford-Binet Intelligence
Scale and the Vinland Adaptive Behavioral
Scale.

Psychotherapy offered included behav-
ioural therapy and family counselling. In
behavioural therapy, parents were given
strategies to modify their children’s behav-
iour (e.g. point/token reward system and
time-out). In family counselling, parents
had the opportunity to establish a positive
relationship within the family and relieve
guilt feelings through an external attribution
of the cause and difficulties.

Results
Case records of 416 patients were re-
viewed; 106 (25.5%) were diagnosed as
having ADHD, either as the only diagnosis,
53 (12.7%), or in combination with other
psychiatric disorders, 53 (12.7%).

Demographic data are shown in Table
1. Boys accounted for 77.4% and girls
22.6%, a ratio of 3.4 males to 1 female.
Adolescents accounted for only 3.7% of
the boys and none of the girls.

The majority (93.4%) of the group
were Saudi Arabian nationals. Most of the
patients had not attended school (63.2%),
while 30.2% had had some sort of educa-
tion that varied from kindergarten to high
school, and 6.6% were attending a special
school for children with mental disabilities.

Table 2 lists the co-morbid psychiatric
disorders. Half of the sample (53.0%) did
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not show any co-morbid psychiatric disor-
der, the commonest associated disorder
was expressive language disorder (28.3%)
followed by nocturnal enuresis (10.4%).

A review of the co-morbidity of ADHD
and mental retardation shows that nearly
half of the sample (47.2%) did not show
any degree of mental retardation while

38.7% had mild, 12.3% had moderate and
1.9% had severe mental retardation.

The prescribed psychotropic medica-
tions are listed in Table 3. Methylphenidate
was the only psychostimulant given and
was the most commonly prescribed drug.
Imipramine was the most commonly pre-
scribed antidepressant and the second most
commonly prescribed psychotropic. Halo-
peridol was the most commonly prescribed
antipsychotic and the third most commonly
prescribed psychotropic. Only 6.6% of the
group did not receive any form of medica-
tion.

The duration of medication use varied
from 1 month to 60 months, with a mean
of 17 months. Regular follow-ups were
performed in 34.0% of patients, while
66.0% had irregular follow-ups. There was
no significant report of side-effects that we
could use for analysis.

Behavioural therapy was the most com-
monly offered type of psychotherapy (44
patients, 46.2%). Only 4 patients (3.8%)
had family counselling, 9 patients (8.5%)

Table 1 Demographic data for patients in two age groups

Variable 0–12 years 13–18 years Total (n = 106)
(n = 103) (n = 3)
No. (%) No. (%) No. (%)

Sex
Male 79 (76.7) 3 (100.0) 82 (77.4)
Female 24 (76.7) 0 (0.0) 24 (22.6)

Nationality
Saudi Arabian 96 (93.2) 3 (100.0) 99 (93.4)
Non-Saudi Arabian 7 (6.8) 0 (0.0) 7 (6.6)

Education
Not educated 67 (65.0) 0 (0.0) 67 (63.2)
Educated 29 (28.2) 3 (100.0) 32 (30.2)
School for children with
mental disability 7 (6.8) 0 (0.0) 7 (6.6)

Table 2 Attention deficit hyperactivity
disorder and co-morbid psychiatric
diagnosis

Diagnosis No. (n = 106) %

None 53 50.0

Expressive language
disorder (ELD) 30 28.3

Nocturnal enuresis (NE) 11 10.4

ELD + NE 5 4.7

ELD + NE + encopresis 4 3.8

NE + encopresis 2 1.9

Stuttering 1 0.9
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had both therapies and 44 (41.5%) did not
receive any formal psychotherapy.

Table 4 shows a comparison of the out-
come for those patients who received psy-
chotropic drugs, psychotherapy or both
(assessment of the outcome was based
only on the reported information in the clin-
ical records). All 106 patients received
some sort of intervention; the majority
(52.8%) received both, while 38.7% re-
ceived drugs only and 8.5% received psy-
chotherapy alone. Among those who
showed improvement, predominantly this
was only partial improvement. Patients
who received drugs showed the greatest
improvement, while those who received
both drugs and psychotherapy mostly
showed partial improvement. Those who
received psychotherapy alone did not show
much improvement.

Discussion
 The common heterogeneous disorder
ADHD is conservatively estimated to affect
3%–5% of school-age children [11]. When
the diagnosis of ADHD is made with stan-
dardized structured interview to parents or
teachers however, then the prevalence has
been reported as reaching 19% in primary
school age boys [12], with a much higher
prevalence (30% to 50%) in those attend-
ing child and adolescent psychiatric outpa-
tient clinics [1,13]. This study was
conducted in an outpatient psychiatric clin-
ic, so a prevalence of 25.5% is in agree-
ment with the results of previous studies of
samples from similar populations.

In one study conducted in the United
States of America (USA) using DSM IV,
22%–40% of referred children were diag-

Table 3 Attention deficit hyperactivity disorder and
prescribed psychotropic medications

Type of drug Drug No. (n = 106) %

Stimulants Methylphenidate 25 23.6

Antidepressants Imipramine 23 21.7

Amitriptyline 4 3.8

Fluoxetine 6 5.7

Citalopram 4 3.8

Paroxetine 1 0.9

Antipsychotics Haloperidol 17 16.0

Zuclopentixol 4 3.8

Thioridazine 9 8.5

Trifluperazine 2 1.9

Risperidone 1 0.9

Anticonvulsants Carbamazepine 2 1.9

Sodium valproate 1 0.9

None None 7 6.6
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nosed as having ADHD [10], compared to
1.2% in the United Kingdom which used
the International Classification of mental
and behavioural disorders, tenth edition
(ICD 10) [14]. So the findings of our study
(25.5%) correspond with the USA studies,
explained at least partially by the employ-
ment of the same diagnostic measures,
DSM III-R or DSM IV.

Although community-based studies
have found male to female sex ratio for
ADHD as low as 2.1:1, male to female ratio
in referred samples (similar to this study
sample) ranged from 4:1 to 9:1 [1,15],
comparable to the findings of this study
(3.4:1).

There are several reasons for the great-
er vulnerability of boys. Adults are often
more tolerant of hyperactivity in girls than
in boys, at least before school age [16].
Also, compared with boys, girls with
ADHD tend to have greater intellectual im-
pairment and inattention, lower levels of
hyperactivity and lower rates of conduct
behaviour [17–20].

Attention deficit hyperactivity disorder
is quite strongly associated with a range of
abnormalities in psychological and motor
development [14]. The typical abnormali-
ties found are immature articulation and
language delay [21].

Some of the sample (20.8%) were diag-
nosed to have enuresis and/or encopre-
sis.This association may be related to
delayed toilet training due to difficulty in
learning because of inattention and hyper-
activity, or related to associated mental re-
tardation.

The association between ADHD and
conduct disorder is so great that some re-
viewers consider that hyperactivity and
conduct disorder are actually the same
problem under different names [22–24].
However in this study, an association be-
tween ADHD and conduct disorder was
not detected. Because conduct disorder is
primarily a behavioural disturbance, the
family and the community in general may
perceive it as misbehaviour rather than a
psychiatric disorder and may deal with it
themselves, in which case children exhibit-
ing this type of behaviour will not be re-
ferred to a psychiatric unit.

ADHD is associated with reduced ver-
bal and performance intelligence [24]. In a
study of mild mental retardation, ADHD
accounted for 10%–14% of the whole
group [24]. Some investigators have re-
ported that as many as a quarter to one
third of those with severe mental retarda-
tion manifest co-morbid hyperactivity

Table 4 Outcome in relation to prescribed drugs and type of psychotherapy conducted

Intervention Outcome
Poor Partial Remarkable Not known Total

(n = 106)
No. % No. % No. % No. % %

Drugs (n = 41) 5 12.2 15 36.6 17 41.5 4 9.8 38.7

Psychotherapy (n = 9) 3 33.3 2 22.2 1 11.1 3 33.3 8.5

Both (n = 56) 11 17.9 22 39.3 12 21.4 11 19.6 52.8

Total (n = 106) 19 17.9 39 36.8 30 28.3 18 17.0 100.0

All patients received some intervention.
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[24,25]. Other studies showed that as the
mental retardation becomes more severe,
the association with ADHD is more expect-
ed [26]. In this study, however, a greater
association with mild mental retardation
was found. This may be because the more
severely retarded patients are dealt with by
the institutes for the mentally retarded and
rehabilitation centres, where they have their
own psychologists and psychiatrists who
rarely refer to other centres for psychiatric
assessment or management.

A wide variety of treatments have been
used for ADHD including, but not limited
to, various psychotropic medications, psy-
chosocial interventions, dietary manage-
ment, training and educational programmes
[27]. Psychostimulants such as methyl-
phenidate, amphetamine, dextroamphet-
amine and pemoline are prescribed for
about two thirds of children with ADHD
[28,29], methylphenidate being the most
often used [27,30]. Methylphenidate was
the only psychostimulant prescribed in this
study and was prescribed less (23.6%)
compared to other studies [30,31].

The value of antidepressants in the
treatment of ADHD, particularly imi-
pramine, has been reported in several cir-
cumstances such as the coexistence of
emotional disorders, failure to respond to
psychostimulants and coexistence of tics
[2,25]. Overall in this study, antidepres-
sants (35.9%) were more often prescribed
than psychostimulants (23.6%). This con-
trasts with the findings of other studies
[27,28].

However, in accordance with the find-
ings of other studies, haloperidol was the
most commonly prescribed antipsychotic,
and carbamazepine the most commonly
prescribed mood stabilizer [2]. Haloperidol
has been reported to be useful for those
hyperactive children with Tourette’s syn-
drome or tics [2]. Mood stabilizers, partic-
ularly carbamazepine and sodium
valproate, do not seem to have a positive
effect on core ADHD symptoms, however,
they have been reported to be useful in con-
trolling behaviour disturbance and aggres-
sion [2].

The finding of this study that behav-
ioural therapy is used more than family
counselling has been reported before [25].
However, both interventions have been
found to be useful for many hyperactive
children [25,27].

Comparing the beneficial effects of
psychotropics and psychotherapy, the re-
sults of this study supported the superiority
of psychotropics, a finding in agreement
with previous reports [27]. In this study as
well as others, combining psychotropics
and behavioural therapy added little advan-
tage overall over medication alone [27].
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ABSTRACT A retrospective review was made of the case records of inpatients referred to the psychiatric
consultation–liaison service of King Khalid University Hospital, Saudi Arabia over a 6-year period. For the 109
patients under 18 years old, the study noted both the medical or surgical diseases diagnosed as well as
psychiatric disorders and the treatment approaches used by psychiatrists. Depressive and adjustment
disorders were the most often diagnosed psychiatric illnesses. The most common medical diagnoses were
epilepsy, drug overdose, ambiguous genitalia, orthopaedic injuries and diabetes mellitus. Young people with
these medical problems are in real need of psychological assessment and intervention.

Orientation vers un service psychiatrique des enfants et des adolescents hospitalisés en Arabie
saoudite : profils cliniques et traitement
RESUME On a procédé à une analyse rétrospective des dossiers de patients hospitalisés orientés vers le
service de consultation-liaison psychiatrique de l’Hôpital universitaire King Khaled (Arabie saoudite) sur une
période de six ans. Pour les 109 patients de moins de 18 ans, l’étude a relevé les maladies médicales ou
chirurgicales diagnostiquées ainsi que les troubles psychiatriques et les approches thérapeutiques utilisées
par les psychiatres. Les troubles dépressifs et les troubles de l’adaptation étaient les troubles psychiatriques
les plus fréquemment diagnostiqués. Les diagnostics médicaux les plus fréquemment posés étaient
l’épilepsie, la surdose, l’ambiguïté sexuelle, les traumatismes orthopédiques et le diabète sucré. Les jeunes
touchés par ces problèmes médicaux ont réellement besoin d’une évaluation psychologique et d’une inter-
vention.
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Introduction
Setting up a psychiatric consultation–
liaison service in a hospital not only
addresses the need for psychological input
in medical wards but it may also improve
the clinical course of many patients’
illnesses by decreasing the length of their
hospitalization. As a result, it may also be
cost-effective [1–3].

For children, the indications for referral
to the psychiatric consultation–liaison ser-
vices include: obvious disturbances of be-
haviour and emotions; physical symptoms
for which no organic explanation can be
found; poor adjustment to chronic or re-
current ill-health; evidence of significant
parental or family pathology; known, or
suspected, abuse or neglect [4,5].

High psychological disturbance rates
have been observed in children admitted to
hospital paediatric wards [1,6,7]. This is
not surprising when medical illnesses in
childhood and adolescence, especially
when chronic, are increasingly thought to
contribute to psychiatric disturbances
[1,4]. Although emotional problems fre-
quently cause illness in childhood, and can
complicate the management of organic dis-
eases [1,8–10], paediatricians often fail to
recognize psychiatric disorders [11].

The purpose of this paper was to record
what medical diseases were associated
with referral of young people to the child
and adolescent consultation–liaison psychi-
atric team in a Saudi Arabian hospital, what
psychiatric disorders were found and what
treatment approaches were used by the
psychiatrist.

Methods
A retrospective review was made of the
case records of all inpatients aged under 18
years who had been referred to the child

and adolescent psychiatric consultation–
liaison team at King Khalid University Hos-
pital. The review covered a period of 6
years between July 1992 and July 1998.
King Khalid University Hospital is a teach-
ing general hospital that primarily offers
teaching to under- and postgraduate stu-
dents in different branches of medicine as
part of King Saud University. The hospital
services cover Riyadh and the surrounding
area and are available to all Saudi and non-
Saudi Arabians provided they are teaching
cases.

A note was made of any medical or sur-
gical diseases diagnosed, psychiatric disor-
ders diagnosed and the drugs and
psychotherapeutic approaches used by the
psychiatric team. Psychiatric disorders
were classified according to the Diagnostic
and statistical manual of mental disorders,
DSM3R and later DSM4 [12,13].

Results
A total of 2060 cases were referred to the
psychiatric consultation–liaison team: 145
(7.0%) were below the age of 18 years.
Data were not available for 36 patients.
Thus 109 cases were included in this study:
46 (42.2%) children under 12 years old and
63 (57.8%) adolescents aged 12–18 years.

Table 1 shows the medical diagnoses
recorded for this group of young people
referred to the psychiatrist. The most com-
monly encountered diagnoses were epilep-
sy, drug overdose, ambiguous genitalia,
orthopaedic injuries and diabetes mellitus.
For about 18% of psychiatric referrals no
diagnosed of a medical illness could be
found.

Table 2 shows the psychiatric disorders
among the referrals. About 29% of the
sample had no psychiatric illness diag-
nosed. The most common diagnoses were
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depressive disorder, adjustment disorder,
deliberate self-harm and acute organic
brain syndrome. A review of the possible
psychosocial stressors faced by these pa-
tients showed that no stressors could be
established for 77%, whereas 12% suf-
fered family conflicts, 7% parental divorce
or separation, 2% financial difficulties and
2% a physically abusive parent.

Table 2 shows the drugs prescribed by
the psychiatrists. Over half the young peo-
ple (56.0%) did not receive any psychotro-
pic medication. The most commonly
prescribed drugs were antidepressants
(23.9%), followed by anticonvulsants
(10.1%) and antipsychotics (8.3%). Ami-
triptyline was the most commonly pre-
scribed antidepressant (46.0% of
antidepressants), carbamazepine the most
prescribed anticonvulsant (36.4% of anti-

convulsants) and haloperidol the most pre-
scribed antipsychotic (66.7% of antipsy-
chotics). Methylphenidate was the only
central nerrons system stimulant given.

Sixty young people (55.0%) did not re-
ceive any psychotherapy. The most com-
monly offered therapies were supportive
therapy followed by family therapy and
then behavioural therapy (Table 2).

Reviewing the records of outpatient
follow-up in the child and adolescent psy-
chiatry department showed that 67.0% of
the sample did not have any psychiatric
outpatient follow-up while 33.0% were
seen there at least once after discharge
from the hospital.

Table 1 Medical profile of 109 inpatients aged
under 18 years referred to the psychiatric
consultation–liaison team

Medical diagnosis No. %

None 20 18.4

Epilepsy 11 10.1

Drug overdose 11 10.1

Ambiguous external genitalia 8 7.3

Orthopaedic injuries 7 6.4

Diabetes mellitus 7 6.4

Non-specific abdominal pain 4 3.7

Non-specific headache 4 3.7

Gastritis 3 2.8

Systemic lupus erythromatosus 3 2.8

Leukaemia 3 2.8

Persistent vomiting 3 2.8

Others 25 22.9

Total 109 100.0
Table 2 Psychiatric profile of 109 inpatients
aged under 18 years referred to the
psychiatric consultation–liaison team

Diagnosis and treatment No. %

Psychiatric diagnosis
None 32 29.4
Depressive disorder 26 23.9
Adjustment disorder 11 10.1
Deliberate self-harm 7 6.4
Acute organic brain syndrome 6 5.5
Conversion disorder 3 2.8
Attention deficit disorder 3 2.8
Others 21 19.3

Drugs prescribed by psychiatrist
None 61 56.0
Antidepressant 26 23.9
Anticonvulsant 11 10.1
Antipsychotic 9 8.3
CNS stimulant 2 1.8

Psychotherapy received
None 60 55.1
Supportive therapy 22 20.2
Family therapy 14 12.8
Behavioural therapy 13 11.9

CNS = central nervous system.
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Discussion
Other studies have consistently noted high
rates of psychopathology in children admit-
ted to hospital. For example, Stocking et al.
reported that almost two-thirds of children
admitted to a paediatric ward would have
benefited from consultation with a child
psychiatrist [4].

Some studies have found that there is a
strong relationship between neurological
diseases, particularly epilepsy, and psychi-
atric disturbance [14,15]. In this study, ep-
ilepsy formed one-tenth of referrals to the
child and adolescent psychiatry team.

Drug overdose for self-poisoning com-
prised another one-tenth of referrals in this
study. An increasing trend of self-poisoning
among young people has been recorded in
other studies [16,17]. It has been estimated
that there are at least 100 000 cases of self-
poisoning in the United Kingdom each year;
most patients were in their late teens and
early twenties, and it was the most com-
mon cause of emergency admission to a
medical ward for young women [17].

King Khalid University Hospital is a ter-
tiary centre accepting cases of ambiguous
genitalia from other hospitals for better
medical, surgical and psychological inter-
vention. So it is not surprising that 7.3% of
the sample in this study were referred as
cases of ambiguous genitalia. Relational
and behavioural difficulties and depressive
reactions have been noted in children with
ambiguous genitalia who were admitted to
hospital for reassignment of sex [18]. They
need to be referred to psychiatry for inten-
sive psychotherapy and parental counsel-
ling [19].

The next most common category of re-
ferral was the 6.4% of the sample referred
to psychiatry from the orthopaedic ward
with diagnoses of orthopaedic injuries. A
study of children with orthopaedic injuries

showed that 41% had behavioural distur-
bance and 35% of parents reported distress
in the child that would indicate psychiatric
referral [20].

There were also a number of patients
with diabetes (6.4%) referred to the child
and adolescent psychiatry team. An associ-
ation between poor emotional adjustment
and poor control of diabetes has long been
noted [14,21]. The most common psychi-
atric diagnoses noted among diabetic
young people were depression, anxiety and
disruptive behaviour [21].

In this study, 3.7% of young people re-
ferred for psychiatry had recurrent abdom-
inal pain and another 3.7% had
non-specific headache. These findings are
consistent with the findings of other stud-
ies. For example, Campo and Fritch found
that medically unexplained physical symp-
toms are common, including headache, re-
current abdominal pain, limb pain, chest
pain and fatigue [22]. Children with recur-
rent abdominal pain have significantly high-
er levels of anxiety and depression [23].
Significant association has been found be-
tween headache and depression and anxiety
disorders [24].

No psychiatric disorders could be con-
firmed in 29.4% of children referred. This
maybe because the presence of a medically
unexplained physical complaint combined
with the limited tolerance of paediatric staff
to the behavioural problems of some chil-
dren in an open ward may lead to unwar-
ranted referrals for psychiatric evaluation.

The high rates of depressive disorder
(23.9%) and adjustment disorder (10.1%)
in this study are consistent with the find-
ings of a study from Japan [25]. Nishioka
et al. also reported acute organic brain syn-
drome among 4.9% of their referred sam-
ple, a percentage that is similar to our study
(5.5%) [25].
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No psychosocial stressors were estab-
lished for over three-quarters of the chil-
dren and adolescents referred. This
probably reflects inadequate data in the
records rather than representing reality.
The most reported stressor in this review
was family conflicts. However, a wide va-
riety of psychosocial stressors for children
have been identified in other studies, in-
cluding marital conflict, separation or di-
vorce of parents, parental illness or poverty
[5,26].

More than half of the young people re-
ferred (56.0%) did not receive any psycho-
tropic medication. This percentage is
consistent with the fact that 29.4% of pa-
tients had no psychiatric disturbance diag-
nosed and the rest had received some sort
of psychotherapy that may have satisfied
the need of these patients. Antidepressants
were the most commonly prescribed
drugs, as the largest number of diagnoses
were for depression or adjustment disor-
der.

The psychiatric team did not offer any
psychotherapy for 55.1% of referrals. This
is probably because the physical condition
of some patients did not allow for immedi-
ate psychological intervention or because
the paediatric ward was not suitable for
conducting some programmes, so they
may have been postponed until after dis-
charge. Many of the admitted children
(20.2%) required supportive psychothera-
py for better adjustment to the hospital en-
vironment. Some of them had chronic

illnesses that indicated further need for
support. Behavioural therapy was given to
11.9% of children to modify behavioural
disturbances observed in the ward. How-
ever, literature reviews show that psycho-
therapy is not enough and patient and
family educational programmes are now
regarded as the first stage in the treatment
of many chronic or recurrent physical ill-
nesses [27].

Two-thirds of referred patients did not
attend a psychiatric outpatient clinic after
discharge. This is partly because 29.4%
has no psychiatric illness. In addition, it
seems likely that some families are reluc-
tant to bring their child to a psychiatric clin-
ic as they think that their child’s problems
are medical rather than psychological. Fur-
thermore, some physicians initiate a psy-
chiatric consultation but then are not keen
to follow it up.

The results of this study cannot be gen-
eralized widely as it is a retrospective study
with a small number of patients and it was
conducted in a single teaching hospital.
However, we conclude that depression and
adjustment disorder are commonly en-
countered in medically ill children and ado-
lescents. Those who are admitted with
epilepsy, self-poisoning, orthopaedic inju-
ries and diabetes mellitus are in real need of
psychological assessment and intervention.
Improving the paediatrician’s awareness of
psychiatric disorders and the psychological
aspects of medical diseases is important.
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Caring for children and adolescents with mental disorders: Setting
WHO directions

Throughout the history of the WHO Mental Health Programme the
attention dedicated to children and adolescents has not been com-
mensurate with that dedicated to adults and the elderly. Yet, from
both demographic and epidemiological perspectives – as well as
from the burden of disease – mental disorders of children and ado-
lescents represent a key area of concern. Hence WHO convened a
meeting on Caring for Children and Adolescents with Mental Disor-
ders: Setting WHO Directions from January 31 and February 1, 2002.
The meeting brought together leaders in the care of children and
adolescents with mental disorders from around the world. The focus
of the meeting was on the care of children and adolescents with
mental disorders with special emphasis on emerging issues impact-
ing developing countries. Caring for children and adolescents with
mental disorders: Setting WHO directions presents updated informa-
tion useful for the formulation of a Child and Adolescent Mental
Health Care Plan, based on findings which emerged during the
above-mentioned meeting, as well as from other sources. The re-
port can be obtained from Marketing and Dissemination, World
Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland
(tel: +41 22 791 2476; fax: +41 22 791 4857; email:
bookorders@who.int). It is also available free on line at: http://
www.who.int/mental_health/media/en/785.pdf
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ABSTRACT Adolescent abuse was studied in 555 school students (mean age 15.6 ± 1.5 years) selected by
multistage random sampling in Beni Suef in 1998. Each student received a general physical examination and
a pre-coded questionnaire to identify determinants of abuse. Prevalence of abuse was 36.6%. Emotional,
physical, sexual and combined abuse prevalence was 12.3%, 7.6%, 7.0% and 9.7% respectively. Significant
predictors of sexual abuse were hyperactive child, disabled child, disinterested mother, low birth order child
or wasted child. For physical abuse, significant predictors were maternal disinterest, maternal education and
injuries. Significant predictors of emotional abuse were overcrowding, disease and mistreatment by a tea-
cher. Violent behaviour was reported for more than 20% of the emotionally and the sexually abused.

La maltraitance des adolescents dans un échantillon communautaire à Beni Suef (Egypte) : préva-
lence et facteurs de risque
RESUME La maltraitance des adolescents a été étudiée chez 555 lycéens (âge moyen 15,6 ± 1,5 ans)
sélectionnés par échantillonnage aléatoire à plusieurs niveaux à Beni Suef durant l’année 1998. Chaque
adolescent a subi un examen physique général et a reçu un questionnaire précodé pour identifier les
déterminants de la maltraitance. La prévalence de la maltraitance des adolescents était de 36,6 %. La
prévalence de la violence psychologique, physique, sexuelle et multiple était de 12,3 %, 7,6 %, 7,0 % et
9,7 % respectivement. Les facteurs prédictifs significatifs de la violence sexuelle étaient l’hyperactivité de
l’enfant, le handicap de l’enfant, le désintérêt de la mère, le rang de naissance de l’enfant ou l’émaciation. Pour
la violence physique, les facteurs prédictifs significatifs étaient le désintérêt de la mère, l’instruction de la
mère et les traumatismes. Les facteurs prédictifs significatifs de la violence psychologique étaient la promis-
cuité, la maladie et les mauvais traitements infligés par un enseignant. Un comportement violent était signalé
pour plus de 20 % des enfants ayant subi une violence psychologique et sexuelle.
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Introduction
Children have been abused throughout hu-
man history, but only recently has child
abuse come to be seen as a major social
problem and as a primary cause of personal
problems [1]. Child abuse has been defined
as any maltreatment of a child or an adoles-
cent by a guardian or caretaker [2]. More
recently, it has also been defined as any in-
jury, sexual abuse, malnutrition, physical or
emotional suffering or even neglect of a
child under 18 years of age inflicted by a
person responsible for that child’s welfare
[3]. Abused children are prone to psychiat-
ric problems, medical ailments, chronic fa-
tigue, suicidal tendencies, delinquency and
low IQ [4–8]. They may develop serious
sequelae that can lead to permanent disabil-
ity or even death [9].

Child abuse is a major paediatric prob-
lem in many countries. In 1993, approxi-
mately 3 million reports of child abuse and
neglect were made to child protective ser-
vices agencies in the United States of
America; 35% of these cases were con-
firmed [10]. Incidence increased to 11.8/
1000 in 1999 [11]. In a Canadian study of
reported child abuse and neglect, the annual
incidence rate was 21.52 investigations of
child abuse and neglect per 1000 children;
45% of those were substantiated, 22% re-
mained suspected but unconfirmed and
33% were unsubstantiated [12]. Further
evidence was provided by a 1997 British
survey in which it was estimated that each
year at least 1 child per 1000 children under
the age of 4 years suffered physical abuse
[13].

In developing countries it is likely that
most doctors working with children see
cases of physical abuse and that these are
just a small portion of the total. Studies
from Nigeria, South Africa and the Carib-
bean island of Dominica indicate the extent
of the problem [14–16].

In Egypt, few studies have investigated
the problem of child abuse. In most of
these studies, the cases were from emer-
gency or clinical departments, social wel-
fare or criminal records or autopsies
[8,9,17–20]. In 1994 and 1999, child abuse
among Egyptian primary-school children
was studied, but no data were collected re-
garding the prevalence of abuse among old-
er preparatory-school and secondary-
school children [21,22]. Therefore, in our
study, we investigated child abuse in an
Egyptian rural community to identify un-
derlying risk factors and to detect the phys-
ical and emotional consequences of child
abuse.

Methods
During 1998, a sample of 555 adolescents
from preparatory schools and secondary
schools in Ihnasya El-Medina, Beni Suef
Governorate, Egypt, were selected by ran-
dom cluster sampling for our study. At that
time, child abuse prevalence data were
available only for primary-school children
[4,21]. From these data we calculated the
overall prevalence of abuse for primary-
school children to be 30%. As the preva-
lence of abuse is lower among older
children and decreases with age, we as-
sumed that this figure would be halved
among our older students [11–13,23]. Ac-
cordingly the size of the sample was calcu-
lated using Epi-info software, version 5,
assuming 15% expected frequency with
95% confidence interval. The sampling
fraction was 6% of the preparatory-school
and secondary-school child population.
Each of the 7 schools in Ihnasya—3 prepa-
ratory and 4 secondary (1 general, 1 indus-
trial, 1 technical and 1 trade)—represented
a cluster from which 1 or 2 classes were
randomly selected according to the re-
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quired number in proportion to the student
population.

A pre-coded questionnaire was pre-
pared in Arabic and tested on 50 students
before its use in the survey. It included
questions on the presence or absence of
different types of abuse, personal data
about the children and their parents, factors
known to be associated with child abuse
and possible outcomes of abuse. We col-
lected child data that included age, sex,
school performance, perceived hyperactiv-
ity, helplessness (i.e. weakness, incapabili-
ty and unresponsiveness), presence of
disease, disability, living away from the
family, sharing the bed with others or hav-
ing problems with parents. We also collect-
ed data about parental behaviours
associated with abuse and related to rearing
the child in health and to dealing with the
other parental partner and about mistreat-
ment by teachers. These included quarrel-
ling, fighting, physical or psychological
cruelty, rejection, terrorizing and disinter-
est. Familial relations, problems and socio-
demographic factors such as income, item
or property ownership, type of family, res-
idence and degree of household crowding
were also recorded.

In each of the selected classes we ex-
plained the rationale of the study and em-
phasized confidentiality in handling
collected data. The questionnaires were
then distributed for the students to answer.
Student consent was taken and the adoles-
cents were asked to inform their parents.
No one refused to participate. Each student
was examined generally including body
systems, blood pressure, signs of malnutri-
tion, weight and height and for signs of
previous (scars or deformities) or recent
physical abuse (bruises, burns or scalds). A
male physician who was known in the
community examined the children and was
assisted by a female nurse or social worker

when examining girls and by a male nurse
or social worker when examining boys.
Questionnaires were checked for com-
pleteness so that nothing was excluded.
The data were analysed using SPSS soft-
ware, version 9.0.

A student was considered emotionally
abused if he or she reported 5 or more of
these 10 items:
• feeling of low value;
• loneliness;
• rejection at home;
• perceptions that the family structure is

wrong;
• parents do not respond to needs;
• no participation in decision-making;
• perceptions of being obliged to give up

rights for a sibling;
• parental preferential prejudice towards

sibling(s);
• hurt from improper treatment;
• neglected when sick.

Students were considered physically
abused if they reported being beaten to the
point of bruising, wounding, fractures or
worse or burns inflicted by an adult care-
giver. Their reports were confirmed by ex-
amination. Those reporting abuse in the
absence of physical signs and those who
had signs suggestive of abuse but who de-
nied the event were not considered physi-
cally abused.

A student was considered sexually
abused if his or her sex organs were
touched by anyone of the other or same sex
for reasons other than health or medical
purposes.

For the purposes of our study, we did
not distinguish between signs of abuse and
symptoms that might be similar to clinical
depression, mental illness or other prob-
lems. Degree or intensity of each item was
also not distinguished. Our study also did
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not distinguish between previous and re-
cent episodes of abuse.

Descriptive statistics were calculated
for all variables. The presence and signifi-
cance of association between abuse (quali-
tative nominal variable indicating non-abuse
and 4 categories of abuse—emotional,
physical, sexual and combined) and the de-
termining factors were assessed by chi-
squared distribution or analysis of variance.
The odds ratios (OR) and their significance
were calculated for each of the independent
variables with the 4 types of abuse versus
no abuse. Significant variables were used
as independent variables in subsequent
analysis. A logistic regression model was
fitted for each type of abuse and all inde-
pendent variables together. We included 2
quantitative covariates, namely birth order
and degree of household crowding. The
best model that explained the relationship
between the dependent and significant in-
dependent variables was determined by
forward conditional stepwise selection.

Results
Sample characteristics

The age of the studied group was 12–18
years with a mean of 15.6 ± 1.5 years. The
median birth order was 3. The male/female
ratio was 1.7. More than 50% of the chil-
dren felt accepted and loved by their fami-
lies. Approximately one-quarter of students
had learning difficulties, were perceived as
hyperactive, had lived away from the fami-
ly for some time, were sharing a bed with
others or were maltreated by teachers.
Blood pressure measurements were within
normal ranges. The average systolic and
diastolic blood pressures were 124.9 ± 8.9
and 63.0 ± 5.4 mmHg respectively.

According to the World Health Organi-
zation weight/age classification scheme,
95.9% were well nourished (–2 to +2 Z-

scores), 2.9% were wasted (< –2 Z-
scores) and 1.2% were overweight (> 2 Z-
scores) [24]. The prevalence of stunting
(height/age < –2 Z-scores) was 17.6%. Of
all students, 16.5% reported having a
chronic disease. On examination 10.5% of
them showed positive respiratory, cardiac
and gastrointestinal tract findings. Further-
more, 68 students had physical disabilities
including partial paralysis (4), amputated
limbs (4), epilepsy (3) and speech impair-
ments (11), or visual (46) or hearing prob-
lems (10). Manifestations of past or recent
physical abuse were obvious by examina-
tion for 14.6% and included burns (5.4%),
bruises (3.6%), scratches (1.8%), bite
marks (0.4%) and scars (3.4%). Somatic
manifestations attributable to causes other
than abuse were not included. The main
criteria were the presence of signs con-
firmed by student report.

Six students who did not report abuse
had physical signs suggestive of abuse. We
re-questioned them, but they denied abuse
and for the purposes of this study were
considered non-abused.

The mean age of fathers and mothers
was 47.9 ± 11.0 years and 38.9 ± 7.3 years
respectively. Illiteracy and low levels of ed-
ucation (primary schooling or ability to
read and write only) were prevalent among
parents. The illiteracy rate was 30.1% for
fathers and 63.3% for mothers. Low levels
of education characterized 41.0% of fa-
thers and 24.1% of mothers. Most fathers
were labourers (60.5%) or employees
(32.0%) while most mothers were house-
wives (91.4%). Most parents (83.2%) had
a reward system for their children. Trou-
bles existed between parents in 9.7% of
cases. These included quarrels (4.5%),
alienation (2.2%), divorce (1.6%), beating
(0.9%) and other problems (0.5%). Con-
flicts existed between parents and children
as well: 11% of the children reported hav-
ing problems in their families and 8.4% had
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parents who quarrelled with them. Stu-
dents were asked only to report the pres-
ence or absence of conflict; intensity of
conflict was not determined.

Most children (82.1%) belonged to nu-
clear families that lived in single-family
homes. Few families changed their resi-
dences frequently (5%). Family size was
large with a mean of 8.3 ± 2.7 persons.
Family income was considered adequate or
more than adequate by 66.5% of the stu-
dents. The number of siblings was large
with a mean value of 5.0 ± 2.1. The aver-
age number of unschooled siblings of
school age or older was 2.5 ± 1.4. A family
member who smoked was present in
67.3% of households and a family member
who drank alcohol was present in 5%.

Overall prevalence of child abuse
Table 1 shows the prevalence of abuse
among the adolescents. The overall preva-
lence of abuse was 36.6%. Approximately
one-quarter experienced only one form of
abuse. Combined abuse (2 or 3 forms) was
experienced by 9.7%. Emotional abuse was
most prevalent (12.3%), followed by phys-
ical abuse (7.6%) and sexual abuse (7%).
Common combinations were physical and
emotional abuse (4.7%) and sexual and
emotional abuse (3.8%). Emotional abuse
alone or combined with other forms affect-
ed 21.3% of the students. Both physical
and sexual abuse, either alone or combined
with others affected 13.5% and 12.1% of
the children respectively.

Risk factors
Analysis of variance showed no significant
difference between the 5 groups of adoles-
cents (emotional, physical, sexual, com-
bined and no abuse) in any of the measured
continuous variables (i.e. weight, height,
age of child, birth order, age of parents,
number of rooms, family size and number
of siblings). Table 2 shows the ORs associ-

Table 1 Distribution of cases according to the
prevalence of the form of abuse

Form of abuse No. of %
students

Emotional abuse 68 12.3

Physical abuse 42 7.6

Sexual abuse 39 7.0

Emotional and physical abuse 26 4.7

Emotional and sexual abuse 21 3.8

Physical and sexual abuse 4 0.7

Physical, emotional and sexual
abuse 3 0.5

No abuse 352 63.4

Total 555 100.0

ated with each type of abuse compared
with no abuse. Of the studied child factors,
living away from the family increased the
odds of all forms of abuse 2.7 times or
more. Injury signs were more common in
cases of physical, sexual and combined
abuse. Maltreatment of the student by the
teacher, on the other hand, was the most
significant predictor of emotional abuse.
Helplessness and having a disease or learn-
ing disabilities significantly increased the
odds of all but sexual abuse.

Except for mother’s work, all parental
factors significantly affected the odds of
one or more form of abuse. Predominance
of the father and father’s bad attitude to-
wards the mother significantly affected
only the odds of combined abuse. The
presence of smoking in the family in-
creased the odds of physical abuse (P <
0.05). All other familial factors increased
significantly the odds of emotional and
combined abuse. In our univariate analysis,
no tested socioeconomic variables, e.g.
residence, income and type of family, af-
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fected the occurrence of abuse significant-
ly.

Table 3 shows the final logistic regres-
sion models fitted with all significant vari-
ables using a forward stepwise selection

procedure. Conditioning on all other vari-
ables, the significant predictors of emotion-
al abuse were crowding in the house,
sickness of the child and teacher maltreat-
ment; the estimated odds of abuse (Exp (β)

Table 2 Odds ratios of risk factors associated with each type of
abuse

Risk factors Emotional Physical Sexual Combined

Child factors
Sex (male) 1.4 1.5 2.3* 1.2
Helplessness 3.3** 2.9* 2.4 3.8**
Hyperactivity 2.1* 1.4 3.1** 2.1*
Wasting 2.6 3.0 6.6** 0.01
Having disease 2.9** 2.9* 0.6 3.3**
Having disability 1.4 2.6* 1.5 1.6
Having learning difficulty 3.4** 2.4* 1.8 2.6**
Living away from family 2.7** 4.0** 3.0** 2.9**
Sharing bed with others 1.6 1.1 1.6 3.1**
Injury signs 1.6 145.4** 1.8* 29.5**
Mistreated by teacher 4.0** 1.3 1.4 3.3**

Parental factors
Mother

Education (high) 1.6 6.4* 0.0 2.0
Work 1.6 1.2 2.0 0.3
Disease 2.0 1.7 2.5* 6.9**
Cruelty 2.3 1.5 0.4 3.4**
Disinterest 3.0* 2.2 5.7** 5.3**

Father
Education (middle) 0.8 2.3* 1.4 0.5
Disease 2.1* 2.2* 1.9 4.9**
Cruelty 1.5 1.2 0.5 0.5*
Disinterest 0.8 1.4 4.0** 2.0
Prison 2.6 1.3 4.8** 3.2*

Familial factors
Predominance (father) 0.8 1.6 1.2 0.5*
Father has bad attitude
towards mother 2.1 0.0 1.0 3.1*
Parents quarrel with child 3.3* 1.3 1.1 3.4**
Trouble between parents 3.3** 1.8 1.9 6.5**
Problems in the family 2.6** 1.8 1.4 2.3*
Smoking 1.3 2.7* 1.0 1.3
Reward system 0.2** 0.9 0.3 0.2**

*P < 0.05, **P < 0.01.
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associated with them were 10.8, 4.7 and
1.7 respectively. The best predictors of
physical abuse were maternal disinterest,
maternal education and the presence of in-
jury signs on the student’s body. The odds
of physical abuse were more than 20 times
higher in association with these 3 factors.
The significant predictors of sexual abuse

were hyperactive child, disabled child, dis-
interested mother, low birth order child or
wasted child. Combined abuse had more
parental predictors than any other form.

Outcome sequelae
Aggressive and abusive behaviour and the
adoption of habits such as smoking and al-

Table 3 Conditional odds ratios associated with each type of abuse
(forward conditional stepwise selection)

Form of abuse βββββ Significance Exp (βββββ) 95% CI for
(Item in model) Exp (βββββ)

Emotional abuse
Crowding 0.5 0.028 1.7    1.1–2.7
Sickness 1.5 0.025 4.7      1.2–17.9
Teacher maltreatment 2.4 0.001 10.8      3.3–35.1

Physical abuse
Disinterested mother 3.6 0.008 36.9        2.6–527.0
Education of mother 3.1 0.019 22.3        1.7–295.1
Injury signs 6.5 0.000 688.3         40.8–11 614.1

Sexual abuse
Hyperactivity 0.009
Perceived hyperactivitya 2.5 0.002 11.8      2.5–57.8
Unknown hyperactivityb –1.3 0.199 0.3    0.0–2.0
Disability 2.2 0.011 9.1     1.6–50.6
Disinterested mother 3.9 0.000 48.6       6.5–363.9
Birth order –0.5 0.013 0.6   0.4–0.9
Wasting 6.2 0.002 481.8         10.7–21 734.1

Combined abuse
Parents quarrel with
child 2.9 0.010 18.0        2.0–164.3
Sick father 3.4 0.021 30.6        1.7–558.6
Sick mother 4.3 0.006 71.6          3.3–1546.1
Predominance of father –5.7 0.003 0.0     0.0–0.01
Cruel mother 4.9 0.053 135.8           0.9–19 760.9
Problems in family 4.0 0.004 53.7        3.6–791.5
Birth order –1.6 0.012 0.2   0.1–0.7
Teacher maltreatment 3.7 0.012 40.3        2.3–713.5
Injury signs 4.9 0.002 136.2          5.8–3202.1

aPerceived hyperactivity: children who reported that others perceived them as
hyperactive.
bUnknown hyperactivity: children who did not know if others perceived them as
hyperactive.
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cohol intake were more prevalent among
abused children (Table 4). The observed
overall difference was statistically signifi-
cant (P < 0.01) for aggressive and abusive
behaviour only. Violent behaviour was re-
ported for more than 20% of the emotional-
ly and sexually abused. Attention seeking
behaviours were most common (59.3%) in
the combined abuse group. Abusive behav-
iours were more common among those in
the sexual abuse and combined abuse
groups. More than 20% of the 2 groups re-
ported touching or staring at the genitalia of
the other or the same sex.

When the odds of such behaviour were
calculated for each type of abuse versus no
abuse, emotional abuse increased signifi-
cantly the odds of violence and staring at
the genitalia of the other or the same sex
(ORs = 4.1, 3.3 and 6.7 respectively).
Physical abuse did not significantly affect

the odds of practising any of these behav-
iours. Sexual abuse significantly increased
the odds of violence and all 4 abusive be-
haviours (ORs = 3.4, 6.5, 4.6, 4.4 and 20.3
respectively; Table 4). Combined abuse in-
creased the odds of all behaviour patterns.
The odds were significant in association
with attempting to attract attention, all 4
abusive behaviours and drinking and smok-
ing (ORs = 2.4, 4.8, 7.2, 5.4, 19.8 and 2.9
respectively).

Discussion
Abuse is widely prevalent among prepara-
tory-school and secondary-school children
in Ihnasya. Because the students in our
study were selected randomly to represent
the adolescent student mix, the results may
be generalized to adolescent schoolchildren

Table 4 Prevalence of outcome hazards among all 555 students according to type of abuse
experienced

Outcome hazard Prevalence by type of abuse (%) No abuse Total outcome
Emotional Physical Sexual Combined No. of %

adolescents

Aggressive behaviour**
Destructive 2.9 4.8 2.6 7.4 2.6 18 3.2
Violent 23.5 16.7 20.5 13.0 7.1 63 11.4
Attention-seeking 33.8 31.0 38.5 59.3 33.0 199 35.9

Abusive behaviour**
Touching genitalia of
other sex 10.4 4.8 23.1 22.2 4.6 46 8.4
Touching genitalia of
same sex 3.0 9.5 12.8 18.5 3.2 32 5.8
Staring at genitalia of
other sex 16.4 9.5 21.1 24.5 6.0 57 10.4
Staring at genitalia of
same sex 9.0 2.4 23.1 22.6 1.7 34 6.2

Smoking/alcohol use 10.4 14.3 15.4 20.4 8.7 60 11.0

P < 0.01.
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in Upper Egypt and those living in similar
conditions. Beni Suef is a district that is
mostly rural, overcrowded and with ser-
vice availability similar to many other areas
in Egypt. The overall prevalence of abuse
was 36.6%, which is higher than other re-
ports of Egyptian preschool children and
primary-school children [18,21]. Some dif-
ferences can be attributed to the definition
of abuse in each study and to under-report-
ing as the data in the other 2 studies were
gathered by questionnaires completed by
parents. Some parents might not perceive
physical punishment triggered by the
child’s misconduct or belittling the child as
abuse [25,26]. Moreover, parents might
not be aware of the occurrence of sexual
abuse or might refrain from mentioning it.

Abdel-Rahman reported a much lower
overall incidence of abuse (5.7% of 13 689
reported cases) in Cairo, Giza and Qaly-
ubiya areas [20]. The prevalence of abuse
among reported crimes does not reflect the
prevalence in a community, however, as
they include sexual and physical but not
emotional assaults. There is also the prob-
lem of under-reporting [25]. Sexual abuse
is often hidden within families and may not
be revealed until the victim speaks of it later
in life [27].

Our observed rates were lower than
those reported in Egypt and abroad by
mothers having at least 1 child less than 18
years of age [13,26,28]. In the former, the
study of abuse was based on the behaviour
and perceptions of the mother rather than
of the child, and abuse was defined differ-
ently. The child’s love for, or fear of, the
abuser might encourage acceptance of be-
haviours that the mother considers abusive
rather than disciplinary. Some observed
differences were attributed to stronger
family ties, more stable relations, adher-
ence to religious laws and lower alcoholism
prevalent in a traditional community such
as is found in Upper Egypt.

When we compare the rates for Egyp-
tian preschool children, primary-school
children and our students, it appears that
sexual abuse may increase with age (0%,
2.3% and 7% respectively) while physical
abuse may decrease with age (78.8%,
24.4% and 7.6% respectively) [18,21].
This observation has an important implica-
tion in that age should be considered in
planning intervention against abuse. The
occurrence of combined forms of abuse
indicates interaction between the 3 types.
When 1 form is encountered, it is advisable
to look for others.

Risk factors in child abuse
Child abuse is a problem with deleterious
effects that last into adulthood. In some
nations the price tag for helping and pro-
tecting abused children is staggering. The
cost in the United States of America is more
than US$ 94 thousand million every year or
US$ 258 million per day [29]. Preventive
efforts should target specific risk factors
that vary with geographical and cultural
settings. In our Egyptian community, abuse
was associated with many child, parental,
familial, socioeconomic and school fac-
tors.

Child risk factors
Child factors that were associated with
abuse in univariate analysis were sex, per-
ception of a child as helpless or hyperac-
tive, presence of sickness, disability,
wasting or learning difficulty, living away
from the family for some time and sharing
a bed with others. The sex of the child was
an important risk factor only for sexual
abuse as males were more exposed than
females. This contradicts studies from the
United States and might be attributed to the
relative freedom male children in Egyptian
society enjoy in travelling, staying out and
mixing with all sorts of people compared
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with their female counterparts [10,30]. The
susceptibility of males to abusive acts from
strangers was observed in a study in the
USA in which strangers were responsible
for 60% of male rapes or physical assaults
[31]. Another possibility is that females are
less likely to disclose abuse, especially sex-
ual abuse. They may be less likely to share
information with a stranger conducting a
survey or even with medical doctors han-
dling their cases [28].

Other studies have reported that handi-
capped and chronically ill children were at a
much higher risk of abuse [23,32]. Chron-
ically ill and handicapped children may be
vulnerable because their already frustrated
parents cannot accept further misbehav-
iours. Hostility directed to such children is
not uncommon [32]. Wasting and having
learning difficulties can be both a cause and
an effect of abuse. Victims manifest dis-
turbed sleep, appetite and eating habits that
lead to decreased rates of growth and low-
er educational attainment [13,33]. A child
with learning disabilities may be punis hed
corporally and insulted by his family mem-
bers and his teachers in an attempt to force
improved performance.

In agreement with our findings, living
away from the family and sharing a bed
with others have been reported as risk fac-
tors in child abuse [16,34,35]. The former
deprives the child of parental care, supervi-
sion, protection and love and exposes chil-
dren to persons who may try to take
advantage of them. The increased risks that
accompany sharing of a bed with others
are probably due to accidental stimulation
and crowding [35].

Multivariate analysis of our data
showed that children’s characteristics
were the most significant in predicting sex-
ual abuse. Accordingly, hyperactive, dis-
abled and wasted children and their families

should be targeted in efforts to control sex-
ual abuse.

Parental risk factors
In Egypt and elsewhere parental character-
istics that have been reported as risk fac-
tors for abuse include young age, low
education, occupation and illness [4,18,
26,36]. Our results agreed regarding the
effect of illness and occupation but not age
or education. We found that the health sta-
tus of parents had a significant effect on
the occurrence of abuse. Maternal disease
increased the odds of sexual and combined
abuse significantly while paternal illness in-
creased the odds of all but sexual abuse.
This effect might be due to diminished care
and supervision by the sick parent. Another
possibility that has been suggested is that
when a father has an unsatisfactory rela-
tionship with his ill wife, he might feel jus-
tified abusing his daughter [37].

Although occupation did not signifi-
cantly affect overall abuse, children of
mothers who work outside the home were
at higher risk of emotional abuse than those
of housewives. Usually, abused children of
mothers who work outside the home were
abused by someone other than the mother.
In a South African study, ‘mother em-
ployed and not as labourer’ and ‘violence at
home not seldom’ were 2 of 4 factors sig-
nificantly increasing the likelihood of child
sexual abuse [15].

Young and immature parents have been
reported to be more abusive than older ones
[18,36]. The primary factor in child mal-
treatment in one study was parental age
less than 20 years [36]. In our study, the
mean age of both parents at childbirth was
above 25 years. Illiteracy and low educa-
tion were not associated with higher odds
for abuse; rather, the odds were higher
among partly educated and highly educated
parents. The level of education was linked

14 Adolescent abuse in a community.pmd 3/3/2005, 12:14 AM1012



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 1013

to patterns of teaching, guiding, stimulating
and communicating with children [38].

In Egypt, child education is a concern
for most families, especially for educated
parents. Educated parents demand high ed-
ucational achievement from their children
so as to increase the child’s chances of be-
ing admitted to university. Unintentionally,
this might cause the parents to become
pushy, impulsive and punitive. Conduct
disorders are often reported in association
with academic failure and reading disability
[39].

In addition to education, occupation and
disease, other parental characteristics such
as cruelty (severity or hardness), disinter-
est and prison record significantly in-
creased the odds of abuse among Ihnasya
adolescents. This has been observed else-
where [16,21]. The absence of the father,
which was highly prevalent (21.1%) in the
studied community, meant that less atten-
tion and supervision were paid to adoles-
cents, rendering them victims of abuse.
Furthermore, parental respect for chil-
dren’s needs, degree of parental care or
negligence and parental attitude towards
children’s behaviour were predisposing
factors for abusive behaviour and for the
child to be a future abuser [21].

Familial risk factors
Among the fundamental risk factors for
child abuse were disturbed family equilibri-
um, child–parent relationships and parents’
marital relationships. The importance of the
family setting as a protective factor for the
wholesome development of the child has
been reported and the loss of one or both
parents, not living with both parents, not
sharing social activities with them, parental
addiction and alcoholism predisposes the
child to abuse [16]. Other studies have em-
phasized the association with violence in
the family, familial problems, separation
and marital conflicts [4,8,15].

Abuse in our study was significantly as-
sociated with parents’ quarrels with adoles-
cents, the presence of problems in the
family, troubles between parents and
smoking. Violence between parents pre-
dicted a higher level of mother–child puni-
tiveness [40]. When parents have problems
or are the victims of violence, they are
more likely to have difficulty being emo-
tionally available for their children. Sub-
stance abuse has been reported to increase
all forms of child maltreatment through its
interaction with socioeconomic stress and
family dynamics [41].

The results of our study suggest that a
large percentage of families handle things
improperly. Parental knowledge of the prin-
ciples of childrearing, especially in handling
children with special needs (e.g. hyperac-
tivity, illness or learning difficulties), seems
to be deficient. Proper parental education
about handling children with challenges is
of utmost importance for raising them
properly and would reduce the stresses on
both parents and children.

Socioeconomic factors
Many researchers have reported the signif-
icant effects on abuse of low income, not
belonging to nuclear families, living in con-
gested surroundings and having a caregiver
with experience of unskilled work or un-
employment [26,42]. Contrary to their
findings, abuse in our study was not signif-
icantly associated with income, property
ownership or type of family. It was not as-
sociated with reading newspapers or
watching TV. In our study, 24.6% of fa-
thers and 12.9% of mothers could read and
write only. Multivariate analysis showed
that crowding was important in predicting
emotional abuse. With large numbers of
children, a parent’s ability to care may be
lessened. Children in the largest families
were physically neglected at 3 times the

14 Adolescent abuse in a community.pmd 3/3/2005, 12:14 AM1013



1014 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 5/6, 2003

rate of those who came from single-child
families [10].

The observed discrepancies regarding
risk factors between our study and others,
namely education and socioeconomic fac-
tors, reflect to a great extent variability in
geographic region, culture and childrearing
practices. They capture what is expected
from a child by the caregiver, how the latter
responds to non-conformance and the per-
ception of both to an encounter. For exam-
ple, one Egyptian study used reluctance of
the mother to consult the school when
there had been a complaint about a child’s
academic progress to indicate educational
negligence [26]. A parent might not be re-
luctant to contact the school but might also
respond improperly through criticism, ner-
vousness or threatening, which are emo-
tionally abusive to the children [22].

School factors
Large proportions of the emotionally and
combined abused children (49.3% and
44.2%) reported being maltreated by teach-
ers. This maltreatment was significantly
associated with the presence of educational
difficulties and the perception of a child as
helpless, having a disability or having a so-
matic disease. Unfortunately, instead of re-
ceiving more attention and care, children
with learning difficulties, disabilities or so-
matic diseases were more susceptible to
teacher maltreatment and abuse. Teachers
are often responsible for abuse; they should
be educated and supported to address the
problem [4]. In a 1998 study, some profes-
sionals working with children, such as so-
cial workers and school physicians, were
deficient in their knowledge of child abuse
[25].

Sequelae
Because physical and sexual abuse are the
most commonly reported types of abuse,

their sequelae have been studied thorough-
ly. In a brief review of the literature con-
cerning the impact of sexual abuse on the
victim’s psychological well-being, abused
children suffered from depression, anger,
hostility and self-destructive behaviours
[43]. Children who experienced violence
either as victims or as witnesses were at
increased risk of becoming violent them-
selves [44]. Those findings were con-
firmed in our study in that abused children
had higher odds for developing violent be-
haviours. Perhaps as a reaction to neglect,
a large percentage (40%) of abused chil-
dren in our study practised behaviours to
attract the attention of parents including
beating siblings, committing intentional
mistakes in front of parents and embarrass-
ing parents in front of others, or developed
habits such as smoking or drinking alcohol
(10%).

Another even graver sequel of abuse is
the development of abusive behaviour [21].
In a 1999 study in Egypt, abused children
exhibited deviant behaviour in the form of
aggression or inappropriate sexual behav-
iour [39]. Our findings were similar in Ih-
nasya where the odds of sexual behaviours
such as staring at or touching the genitalia
of the same or other sex were significantly
raised by abuse. Not only were children
subject to such immediate sequelae but
long-term effects have also been reported
[5–7]. Sexual abuse during childhood cor-
related significantly with marital problems
and disorders of adult personality and be-
haviour, especially disorders associated
with sexual development and orientation
[43,45]. Moreover, histories of abuse were
positive in patients with neurotic, psychiat-
ric or stress-related disorders and those
with substance abuse [46].
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Conclusions
The prevalence of abuse was higher among
adolescents in our study than among
younger children in two previous studies
[4,21]. Many child, parental and socio-
familial factors were involved. The signifi-
cant predictors of emotional abuse were
degree of crowding in the home, sickness
and teacher maltreatment. Predictors of
physical abuse were maternal disinterest,
maternal education and signs of injury.
Sexual abuse was significantly predicted by
a child being hyperactive, disabled, having
a disinterested mother, of low birth order or
wasting. Abuse has serious outcomes in the
form of violence, smoking and develop-
ment of abusive behaviour. Our study indi-
cated that perhaps neither parents nor
schoolteachers knew how to deal with chil-
dren with special needs. Accordingly we
need to increase the awareness of parents,
teachers, medical and paramedical person-

nel and the general public about the prob-
lem, its magnitude, manifestations, preven-
tion and management. Family equilibrium
and strong parent–child relationships are
important for child safety. Accordingly,
family-counselling services should be avail-
able and parents with problems should be
encouraged to use them. The use of re-
wards rather than punishments should be
encouraged among parents and others
working with children. Children must be
taught at school and through the media
how to defend themselves and how to be-
have when faced with threats of abuse.
Social and psychiatric services need sup-
port both in primary health care and school
settings. The establishment of governmen-
tal and nongovernmental organizations and
groups to combat abuse need to be encour-
aged. Electronic journals and networks de-
veloped by international organizations
should be used.
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Child and Adolescent Mental Health Initiatives of the Department
of Mental Health and Substance Abuse

For the past two years the Department has supported the develop-
ment of a coordinated child and adolescent mental health pro-
gramme. The programme has fostered a recognition throughout
WHO and in the WHO Regions that child and adolescent mental
health is a necessary priority for the healthy development of socie-
ties. WHO’s Department of Mental Health and Substance Abuse has
initiated three programmes which together form a coordinated effort
to address global child and adolescent mental health problems. The
programme at its very core appreciates the global interdependence
of societies. The three programme elements include 1) a campaign
on the stigma associated with mental illness among youth, 2) a glo-
bal policy initiative that will equip ministries of health to develop
coordinated, responsive programmes where child and adolescent
mental health will be integrated into overall health care, and 3) a
programme to assess the global treatment gap associated with
mental illness. Further information can be obtained on line at: http:/
/www.who.int/mental_health/prevention/childado/en/
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ABSTRACT A cross-sectional study was carried out on knowledge of and attitudes to family planning in male
teachers working in the education system in Teheran. We found that 65% of the study population had
acceptable knowledge regarding the issue. More than 95% of respondents reported having a favourable
attitude towards the implementation of family planning programmes and about 90% believed that decision-
making regarding use of contraceptives should be a joint process. To improve the planning and administra-
tion of family planning programmes, the main variables identified in this study should be further investigated
in different population groups. Addressing men in family planning programmes may improve their success
and lead to increased contraceptive use.

Connaissances et attitudes des enseignants de sexe masculin concernant la planification familiale
en République islamique d’Iran
RESUME Une étude transversale a été réalisée sur les connaissances et attitudes à l’égard de la planifica-
tion familiale des enseignants de sexe masculin travaillant dans le système éducatif à Téhéran. Nous avons
constaté que 65 % de la population de l’étude avait des connaissances acceptables dans ce domaine. Plus
de 95 % des répondants déclaraient avoir une attitude favorable à l’égard de la mise en œuvre des pro-
grammes de planification familiale et environ 90 % pensaient que les décisions concernant l’utilisation de
contraceptifs devraient être prises en commun. Pour améliorer la planification et l’administration des pro-
grammes de planification familiale, les principales variables identifiées dans cette étude devraient faire l’objet
d’une étude plus poussée dans différents groupes de population. La prise en compte des hommes dans les
programmes de planification familiale peut améliorer le succès de ces programmes et permettre un plus
grand recours à la contraception.
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Introduction
The most important problem of human be-
ings today is not infectious diseases but
population. The world population now is
higher than at any time in its history. The
main problem is the rate of population in-
crease. Statistics show that the population
of the world was about 1 billion in 1850.
Eighty years later, in 1930, the population
had doubled (2 billion). Only 46 years after
that, in 1976, it had doubled again [1]. To-
day, it is more than 6 billion. Increase in
population has been deemed the most im-
portant socioeconomic and cultural phe-
nomenon in recent decades.

The ramifications of population in-
crease constitute a serious threat; a country
with a population greater than its socioeco-
nomic resources can support would be
faced with many problems, both cultural
and socioeconomic, which in turn would
influence its independence.

Examining the population records of
our country (Islamic Republic of Iran), it
can be seen that over a period of about a
century, from 1900 onward, the population
increased 6-fold (from 10 million to 60 mil-
lion). The last doubling of the population
occurred over a period of only 20 years,
1979–1999 [2]. This increase in population
affects many aspects of society, including
living conditions, basic needs, employment
status and the health system. Because of
the great effect population size has on so-
cioeconomic status, education and health
planning, a full understanding of this phe-
nomenon and the major factors governing
it is essential.

The results of earlier studies have indi-
cated that in order to have a successful
programme in the domain of population
control and family planning, beliefs, atti-
tudes, behaviour and the viewpoints of the
public regarding reproduction should be

taken into account [3]. Practising family
planning is influenced by various social,
cultural, economic and political factors.
Most research into family planning and re-
productive health services targets women,
particularly ever married women of repro-
ductive age. Consequently, these services,
as well as the research, have not addressed
a large number of issues concerning men
(S. Basnayak, S. Thapa, unpublished re-
port, 1985).

It needs to be recognized that women,
particularly in developing economies, are
often economically and emotionally depen-
dent on their male partners (G. Gordon, C.
Kanstrup, unpublished report, 1995). The
need to encourage and enable men to take
responsibility for their sexual and repro-
ductive behaviour and their social and fam-
ily roles was also stressed during the
International Conference on Population and
Development (Cairo, Egypt, 1994) [4].

The behavioural and psychosocial as-
pects of reproductive health issues con-
cerning men revolve around their
involvement in contraceptive programmes,
assuming a greater responsibility for and
participation in all matters related to conju-
gal relations, and promoting a greater un-
derstanding of male sexual health problems
and their management.

Very few studies have actually looked
into men’s attitudes about contraception,
pregnancy and child rearing or into the pos-
sible ways of changing their possible resis-
tance towards family planning, especially
to the use of contraception (Population
Council, unpublished data, 1994).

A study conducted in Sudan on male
viewpoints on the issue of family planning
indicated that there is a positive association
between male involvement and the success
of family planning programmes [5]. Our
paper examines knowledge of and attitudes
to family planning programmes by Iranian
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male teachers. Their beliefs about decision-
making regarding the use of contraceptives
are also reported.

Methods
We carried out a cross-sectional study dur-
ing May 1998 to investigate knowledge and
attitudes of family planning by male teach-
ers working in the different levels of the 19
regions of the education system in Tehran,
a total population of 2615 teachers. The
sample for the study population was calcu-
lated using the formula:

n = z2pq/d2

where n is the desired sample size, z = 1.96
at 95% significance level, p = is the preva-
lence of the dependent variable in the com-
munity, q = (1–p), d = degree of accuracy.

The number of particpants was 365,
randomly drawn from the selected popula-
tion. The collected data were coded and
analysed using SPSS. The chi-squared test
was used for statistical analysis.

We designed a questionnaire to assess
knowledge and attitude with regard to fam-
ily planning. This was pre-tested for validi-
ty by administering to 20 teachers from the
same population, following which 2 ques-
tions were removed. To determine the level
of knowledge of the respondents, each
question received 1 point. The results were
then categorized, a score of ≤ 9 indicating
little knowledge, 10–15 moderate know-
ledge and 16–20 good knowledge.

The attitude of the respondents with re-
gard to family planning was assessed and
analysed in a similar way, 1 point being giv-
en for each of the 28 questions. Attitude
was categorized with a score of ≤ 17 grad-
ed as negative attitude, 18–23 moderately
positive and 24–28 positive.

Results
Age distribution of the participants is
shown in Table 1. The mean age was 33.3
years (standard deviation 7.3), 20% were
≤ 40 years. The results also showed that
44.4% of respondents had graduated from
high school and 55.6% had higher educa-
tion. Most of the information regarding
contraceptives was received through tele-
vision (65.8%) and radio (50.7%) (Table
2). Although 69.6% of participants were
familiar with health centres, only 3.8%
mentioned the health centre or physician as
a source of information. The best age for
marriage was considered to be between the
ages of 25 and 29 years for males accord-

Table 1 Distribution of the participants by
age

Age (years) No. (n = 365) %

20–29 136 37.3

30–39 156 42.7

40–49 64 17.5

≥ 50 9 2.5

Mean = 33.3 years, standard deviation = 7.25
years.

Table 2 Distribution of the participants
according to source of information regarding
family planning

Source No. (n = 365) %

Television 240 65.8

Radio 185 50.7

Book 126 34.5

Press 119 32.6

Formal education 67 18.4
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ing to 68.1% of the respondents, whereas
57.0% considered the best age for marriage
for women to be 20–24 years, with 37.1%
believing < 19 years was the best age (Ta-
ble 3).

The best age for pregnancy was con-
sidered to be 20–29 years by 95.9% of the
respondents, < 19 years by 3.6% and 30+
years by 0.5%. For knowledge regarding
family planning, 20.2% of the study sample
had a low level of knowledge, while 64.7%
and 15.1% respectively had scores indicat-
ing a moderate or good level of knowledge.
A majority of the respondents, 71.0%, had
a positive attitude towards family planning
programmes, with 25.8% having a moder-
ately positive attitude and only 3.3% having
a negative attitude. The results also indicat-
ed that 88.8% of respondents believed that
decision-making regarding family planning
was a joint process. The proportion of re-
spondents who considered that this should
be solely a male or female decision was
10.1% and 1.1% respectively.

We found 97% of the 72 unmarried re-
spondents stated that they agreed with the
administration of family planning pro-
grammes and would practise contraception
following marriage. Regarding preferred
family size, only 17.8% of respondents be-
lieved that 3 children would be ideal (Table
4). Education status was also investigated
in relation to actual family size of the re-

spondents, which showed that 55.6% of
the respondents with a high school diploma
had 1 or 2 children and 39.4% had ≥ 3 chil-
dren. The results for those with a higher
level of education were 61.6% and 13.9%
respectively (Figure 1).

More than 89% of the married respon-
dents had married between the ages of 20
and 29 years (Table 5).

To determine the relationship between
knowledge of family planning and marital
status, a chi-squared test was applied (Ta-

Table 3 Distribution of the 365 participants by
beliefs about the best age for marriage for
males and females

Best age For males For females
 (years) No. % No. %

<19 years 9 2.5 136 37.3

20–24 years 108 29.6 208 57.0

25–29 248 68.1 21 5.8

Table 4 Distribution of participants by ideal
number of children per family

Ideal number No. (n = 365) %
of children

1 12 3.3

2 265 72.6

3 65 17.8

≥ 4 23 6.3

Figure 1 Distribution of the married study
population by educational status and
number of children
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ble 6). The results show a statistically sig-
nificant relationship between the 2 variables
(P < 0.001).

A chi-squared test was used to deter-
mine the relationship between awareness of
methods of contraception and the educa-
tion status of the respondents. The results
show a statistically significant positive rela-
tionship between the 2 variables (Table 7),
i.e. higher education status corresponded
with increased knowledge of contraceptive
methods (P < 0.05).

Discussion
Analysis of the results showed that approx-
imately 80% of respondents were familiar
with family planning programmes. This

knowledge was obtained through a variety
of means, television being the main source
of obtaining information among the study
population (65.8%), followed by radio
(50.7%) (Table 2). These results are com-
parable with those of a previous study
which reported 45% and 39.7% for televi-
sion and radio respectively, these being
considered the 2 most important sources
[6]. This indicates that, in the Islamic Re-
public of Iran, the mass media in general,
and television and radio in particular, are
the most important sources of information
regarding health issues such as family plan-
ning. In contrast to our findings, in another
Iranian study, the health centre was men-
tioned by a considerable portion of the re-
spondents (41.5%) as their source of
information. This was followed by physi-
cian (14%), friends (12%) and books
(4.5%) [7]. In another study, the health
centre as a source of obtaining information
was reported by 33.6% [8].

Our study also shows that 69.6% of the
study population were familiar with health
centres and family planning clinics, i.e.
about 30% of the teachers are not familiar
with these centres. Therefore, in order to
run a successful family planning pro-
gramme in practical terms, we need to pro-
mote health centres more.

Table 5 Distribution of married participants
by age at marriage

Age at marriage No. (n = 293) %
(years)

<19 5 1.7

20–29 262 89.4

30–39 25 8.5

≥ 40 1 0.3

Table 6 Distribution of the participants by knowledge of
family planning and marital status

Marital status Knowledge of family planning
Little Moderate Good

No. % No. % No. %

Unmarried (n = 72) 30 41.7 34 47.2 8 11.1

Married (n = 293) 44 15.0 202 68.9 47 16.0

Total 74 20.3 236 64.7 55 15.1

χ2 = 25.36, P < 0.001.2
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Approximately 15% of the respondents
had a good knowledge regarding the issue
of family planning. Familiarity with family
planning programmes is reported by many
other studies [8,9]. Rama Rao et al. for in-
stance, reported that knowledge of family
planning was widespread and that all the re-
spondents in their study were aware of at
least 1 method of contraception [8].

Almost all our participants had a favour-
able attitude towards family planning,
which is similar to the study done by Rama
Rao et al. who reported that the majority
(80%) of their respondents were in favour
of family planning [8]. Respondents who
had favourable attitudes to family planning
cited reasons such as health of the mother
or the child, having fewer children and
maintaining one’s standard of living.

Most of our respondents (88.8%) indi-
cated that decision-making regarding fami-
ly planning and the use of contraceptives
should be a joint process between husband
and wife. The important point here is that
the respondents did not believe that the de-
cision should be made by the only man or
only the woman. A male-based study done
in Nigeria indicated that 88% of males and
78% of females believed that decision-
making regarding family planning is more
influenced by males (N. Orobaton, unpub-
lished report, 1993). In another study done
by Obionu in Nigeria most of the study

Table 7 Distribution of the study population by awareness of number contraceptive
methods and educational status

Education status 0 methods 1–3 methods 4–6 methods 7–8 methods
No. % No. % No. % No. %

High school diploma (n = 162) 1 0.6 33 20.4 114 70.4 14 8.6

Higher education (n = 203) 3 1.5 34 16.7 129 63.5 37 18.2

χ2= 7.80 P < 0.05.

population had positive attitudes regarding
the use of contraceptives [9].

In our study, 76.9% of all the partici-
pants thought that 1–2 children was the
ideal family size, which is similar to other
studies [10]. Among the married partici-
pants, a statistically significant negative re-
lationship was found between number of
children and education status. Only 13.9%
of respondents with a higher education had
≥ 3 children. The majority (61.6%) had 1–2
children. On the other hand, 39.4% of mar-
ried respondents with high school diploma
had ≥ 3 children. The difference between
these 2 groups in having 0 children was
also quite marked, 4.9% for those with a
high school diploma as opposed to 24.5%
for those with higher education. The re-
sults also show a significant correlation be-
tween level of education and having
information regarding contraceptive meth-
ods.

As a result of these associations, one
may conclude that formal education plays
an important role in many issues related to
family planning programmes, such as
knowledge of contraception, age of mother
at childbirth and number of children.
Therefore, this should be taken into ac-
count in planning and running family plan-
ning programmes in the Islamic Republic
of Iran.

3

15 Knowledge of and attitudes.pmd 3/3/2005, 12:14 AM1024



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 1025

To gain a better understanding of the
factors influencing the planning and run-
ning of family planning programmes, more
studies should be conducted in other pop-
ulation groups with the focus on the main
variables identified in this study.

In general, the study reveals good
knowledge and understanding of and

favourable attitudes towards family plan-
ning by male teachers. We suggest that the
inclusion of men in family planning pro-
grammes would result in an improvement
in the success of those programmes and an
increase in contraceptive use by married
couples.
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ABSTRACT A prospective cohort study was made of 386 first-grade primary-school children in Oman with
active trachoma and 386 matched controls without trachoma. All children were educated about trachoma
prevention. In addition, trachoma cases were treated with a single dose of oral azithromycin (20 mg/kg).
Trachoma status was evaluated after 6 weeks, 6 months and 12 months. The follicles and inflammatory signs
of active trachoma resolved 6 weeks or more after azithromycin treatment. The protection against subse-
quent trachoma infection cycles was optimal at 6 months (85.2% of cases, 99.0% of controls infection-free)
but declined at 12 months (66.7% of cases, 98.2% of controls infection-free). Clinical evaluation seems to be
a useful tool to evaluate the response of azithromycin to active trachoma cases in schoolchildren in a
country with limited resources.

Issue du traitement du trachome évolutif par l’azithromycine chez des écoliers omanais
RESUME Une étude de cohorte prospective a été réalisée à Oman chez 386 écoliers en première année de
primaire présentant un trachome évolutif et 386 témoins appariés sans trachome. Tous les enfants avaient
été sensibilisés à la prévention du trachome. En outre, les cas de trachome ont été traités avec une dose
unique d’azithromycine orale (20 mg/kg). Une évaluation du trachome a été effectuée après six semaines,
six mois et douze mois. Les follicules et les signes inflammatoires du trachome évolutif se sont résorbés six
semaines ou plus après le traitement par l’azithromycine. La protection contre les cycles suivants d’infection
trachomateuse était optimale à 6 mois (85,2 % de cas, 99,0 % des témoins sans infection) mais diminuait à
12 mois (66,7% des cas, 98,2 % des témoins sans infection). L’évaluation clinique semble être un instrument
utile pour évaluer la réponse à l’azithromycine des cas de trachome évolutif chez les écoliers dans un pays
dont les ressources sont limitées.
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Introduction
Trachoma is still a leading infectious cause
of blindness and ocular morbidity in the
world [1]. In the policy document Vision
2020—the right for sight the World Health
Organization has recommended that tra-
choma should be prioritized in national pro-
grammes [2]. The goal of elimination of
blinding trachoma by 2020 could be
achieved by adopting the SAFE trachoma
control strategy (S: surgery for trichiasis,
A: antibiotic treatment of active trachoma,
F: facial cleanliness and E: environmental
improvement) [3]. The global estimates in
2002 by the WHO suggest that nearly 84
million active trachoma cases need antibiot-
ic treatment, 7.6 million trichiasis cases
should be managed surgically and around 3
million cases of blindness are due to com-
plications of trachoma. The Eastern Medi-
terranean Region has 11% of the active
trachoma global pool and 22% of the trich-
iasis global pool [4]. A community-based
study in Oman in 1996–97 showed that the
population prevalence of active trachoma
across all ages was 2.2% and that 1% of
the population was suffering from tra-
chomatous trichiasis [5].

Ocular infection with Chlamydia tra-
chomatis can be effectively treated with
oral azithromycin, which reaches therapeu-
tic concentrations in ocular tissue at a dose
of 20 mg/kg body weight [6]. Oral azithro-
mycin also seems to have prophylactic
properties. The 90% minimal inhibitory
concentration for C. trachomitis can be de-
tected in conjunctival tissues 14 days after
administration of azithromycin. Hence,
during this period, a child remaining at risk
is likely to be protected from a second in-
fection cycle [7]. The Nepal study showed
that both targeted and mass treatment strat-
egies using azithromycin significantly re-
duced the levels of trachoma in children 6
months after treatment [8].

The World Health Organization through
the Global Alliance for Trachoma Control
Initiative has provided this drug to many
developing countries [9]. Both clinical and
laboratory studies have shown that oral
azithromycin treatment produces a high a
clinical response, has minimal side-effects
and achieves good compliance [10–15]. In
1999 the national eye health care pro-
gramme at the Ministry of Health in the Sul-
tanate of Oman introduced azithromycin
for the treatment of active trachoma cases
among first-grade primary children in all
Omani schools. However, prior to the in-
troduction of azithromycin treatment, no
information was available on the clinical re-
sponse to this regimen among the Omani
population.

The present study was undertaken to
evaluate the effect of single-dose azithro-
mycin treatment on Omani schoolchildren
with trachoma after 6 weeks, 6 months and
12 months compared with a randomly se-
lected and matched control group of
healthy children without treatment. It was
hoped that the findings of the study would
enable a review of the trachoma control in-
itiatives in Oman.

Methods
Sample
The study was a prospective cohort analyt-
ical clinical study. All first-grade primary
pupils in all the government schools in
Oman (out of an annual school population
of nearly 42 000 pupils) were screened
during 2000–01. All children with active
trachoma were entered in the study; 5%
were lost to follow-up, leaving 386 cases.
To control for trends in the disease over
time, a pupil of the same age, sex and
school class but without active trachoma
was matched to each case using random
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numbers and enrolled in a control group
who received no treatment.

Investigators
The field staff and the supervisors of the
eye health care programme were qualified
medical graduates related to the school
health programme; all were trained in stan-
dard eye examination. The average experi-
ence of the school health doctors was 42
months. The supervisors had more than 10
years of experience. Supervision of each
phase of the study at regional and central
level was carried out by the investigators.

Data collection
The field investigators visited all schools of
their allotted area. They explained the pur-
pose of screening and the revised regimen
for active trachoma to the school authori-
ties. Verbal consent of the school principal
was obtained to undertake the screening
and treatment. All first-grade primary pu-
pils were listed and eye examination was
performed in the classroom.

Standard tools for clinical examination
and reporting were used. A focusing torch
and 2.5 × ophthalmic loupe were used to
examine the eye for trachoma. A swab stick
was used to evert the eyelid. Spirit swabs
were used to clean the fingertips of the ex-
aminer to avoid cross-infection.

The trachoma grades used in this study
were those recommended by the World
Health Organization [16] and specified in
the 10th revision of the International clas-
sification of diseases [17]. More than 5 fol-
licles of > 0.5 mm in size on the tarsal
conjunctiva in either eye was classified as
trachomatous inflammation, follicular
(TF). Pronounced inflammatory thickening
of the tarsal conjunctiva that obscured
more than half of the normal deep tarsal
vessels was considered as trachomatous
inflammation, intense (TI). If one eye had

TI and the other eye had TF, the child was
classified as having TI. Presence of scar-
ring in the tarsal conjunctiva was defined as
trachomatous conjunctival scarring (TS).
Absence of TF and TI grades or presence
of TS at the time of follow-up was consid-
ered as successful outcome of the treat-
ment. Presence of TF or TI on follow-up
after 6 weeks and 6 months was consid-
ered as non-response to the treatment.
Presence of TF and TI after 1 year was
considered as either non-response to the
treatment or re-infection.

A standard pre-tested form was used to
record personal details and trachoma sta-
tus. Children with active trachoma were
weighed using a standard calibrated weigh-
ing machine. The quantity of azithromycin
was calculated using 20 mg/kg body
weight. To ensure that child was not aller-
gic to routine medicines, the school health
records were consulted. After the child’s
breakfast, an azithromycin suspension was
prepared and given orally in the required
dose. Any side-effects within 24 to 48
hours were recorded and these children
were referred to the primary health centre.

During the follow-up visits at 6 weeks,
6 months and 12 months, a detailed eye ex-
amination to note trachoma status was per-
formed by eye health care supervisors who
were blind to the treatment status of the
children. Information on each follow-up
visit was collected on a standard form.
New cases of active trachoma found dur-
ing follow-up in cases or controls were
treated with oral azithromycin.

Both cases and controls were exposed
to health education about facial cleanliness
and environmental improvement.

Data analysis
The data was computed using Epi-Info,
version 6. The data was cleaned and
checked for consistency. Analysis of the
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study data was carried out using SPSS,
version 9. The frequencies and their per-
centage proportions along with the 95%
confidence intervals (CI), odds ratio (OR)
and relative OR were calculated for valida-
tion.

Ethical considerations
As per the Helsinki Declaration for Interna-
tional guidelines for biomedical research
involving human subjects issued in 1992,
the following issues were addressed in this
study. The consent of administrators in the
Ministry of Health and schools were ob-
tained. The children with eye problems de-
tected during the study were provided with
free treatment. The results of this study
were used for the improvement of eye care
of the study subjects and the national pro-
gramme. The confidentiality of the study
results was maintained.

Results
A total of 386 active trachoma cases de-
tected in school screening in Oman and 386
randomly selected pupils without active
trachoma at the time of screening were en-
tered in the study.

The distribution of the cases by sex and
region is given in Table 1: 207 (53.6%)
were girls, 179 (46.4%) boys. The per-
centage of the cases in each region were:
47.7% in Dhakhiliyah, 27.7% in North
Sharqiyah, 5.4% in South Sharqiyah,
10.1% in North Batinah and 9.1% in South
Batinah.

At the start of the study, 375 (97.2%) of
the cases were classified as TF and 9
(2.3%) as TI. Two children had less than 5
follicles of more than 0.5 mm size in the
tarsal conjunctiva (TF°).

Table 2 shows the trachoma status of
cases at 6 weeks, 6 months and 12 months
after azithromycin treatment compared

with controls. Peak response to the
azithromycin regimen was observed at 6
months (85.2% of cases with no active
trachoma) and had declined by 12 months
(66.6% of cases with no trachoma).

The trachoma status by sex is given in
Table 3. Response to azithromycin treat-
ment was significantly higher among girls
than boys, especially at 6-months follow-

Table 1 Distribution of the trachoma cases in
6-year-old schoolchildren by sex and region
of Oman

Region Males Females
No. % No. %

Dhakhiliyah 77 43.0 107 51.7

North Sharqiyah 51 28.5 56 27.1

South Sharqiyah 10 5.6 11 5.3

North Batinah 18 10.1 21 10.1

South Batinah 23 12.8 12 5.8

Total 179 100.0 207 100.0

 Table 2 Active trachoma status of cases and
control children at different follow-up times
after azithromycin treatment

Follow-up Active No active 95% CI
interval trachoma trachoma

No. No. %

Cases
(n = 386)

6 weeks 151 235 60.9 54.7–67.1
6 months 57 329 85.2 81.4–89.0
12 months 129 257 66.6 60.9–72.5

Controls
(n = 386)

6 weeks 4 382 99.0 98.0–100.0
6 months 2 384 99.5 98.8–100.0
12 months 4 382 99.0 98.0–100.0

n = total number of children.
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up (91.8% of girls with no active trachoma
compared with 77.0% of boys).

Discussion
More than 95% of the active trachoma cas-
es among first-grade Omani primary
schoolchildren were enrolled in this study.
In Oman, primary schooling is free and
compulsory. Therefore, the study popula-
tion is likely to be representative of the pop-
ulation of 6-year-old Omani children with
and without active trachoma. The cases
and the controls were from the same
school class, age and sex and thus all fac-
tors except the presence of active tracho-
ma and its standard treatment are likely to
be similar in both groups. The investigators
were experienced in trachoma grading and
eye examination, which minimized the
chances of misclassification, and use of the
WHO trachoma grading reduced the risk of
misclassification bias. Regional compari-
sons were not made because the samples in
some regions were small and the overall

prevalence of active trachoma was only
around 1%.

There were some limitations to the
study. Success and failure of treatment
was assessed by clinical evaluation and not
by laboratory tests and thus the outcomes
might differ from studies that measure cure
rate by laboratory tests. Due to the large
number of staff involved in the screening,
individual variation in the interpretation of
trachoma cannot be ruled out, despite ef-
forts for standardization. Children in the
control group found to have active tracho-
ma during follow-up were given treatment
and this might have caused a slight under-
estimation of active trachoma rates in the
control group during subsequent examina-
tions.

The active trachoma status at follow-up
was used to determine the clinical cure rate
of azithromycin. Other factors such as im-
proved health education in schools, focus-
ing on face washing practices and
sanitation habits, could also have contribut-
ed to the reduction of active trachoma

 Table 3 Active trachoma status of cases and control children by sex at different
follow-up times

Follow-up interval No active trachoma OR 95% CI Relative
Male (n = 179) Female (n = 207) OR

No. % No. %

Cases
6 weeks 98 54.7 137 66.2 1.62 1.05–2.49 1.0
6 monthsa 138 77.0 190 91.8 3.22 1.69–6.19 2.0
12 monthsb 94 52.6 155 75.0 2.70 1.72–4.24 1.7

Controls
6 weeks, 6 months
and 12 months 177 98.9 205 99.0 1.16 0.12–11.61 NA

n = total number of children.
aFollow-up information on sex was missing for 1 child.
bFollow-up information on sex was missing for 8 children.
NA = not applicable.

16 Outcome of azithromycin.pmd 3/3/2005, 12:14 AM1030



Eastern Mediterranean Health Journal, Vol. 9, Nos 5/6, 2003 1031

rates. However, in a short span of 1 year
these other factors are unlikely to have
made a substantial impact. Therefore, the
reduced active trachoma rate on follow-up
is most likely the result of the therapeutic/
prophylactic effect of azithromycin treat-
ment. The presence of less than 1% active
trachoma cases among controls at follow-
up suggests that trachoma infection cycles
are repeated in the community.

The large numbers of TF cases
(97.2%) and only 2.3% of cases with TI
grade suggest that the communicable stag-
es of trachoma among 6-year-old Omani
children are of mild intensity. The presence
of some cases with less than 5 follicles in a
trachoma endemic area favours inclusion
of the TF° stage in the trachoma grading
system. It could help the primary care staff
in monitoring azithromycin distribution and
evaluating the treatment outcome.

In the present study, around 40% of
children still had signs of active trachoma
(mainly follicles) after 6 weeks of treat-
ment. A study in Gambia showed a clinical
cure rate of 78% after 6 weeks [10] and
85% after 6 months. In other studies,
where confirmation was based on clinical
as well as laboratory tests, azithromycin
was confirmed to have high rates of clinical
cure as well infection reduction. The cure
rate was reported to be 100% by 6 months
in Saudi Arabia [11,18]. The infection rate
was 5% after 2 months and 9% after 1 year
through the immunofluorescence staining
method. In Gambia, the cure rate was
65.4% measured using Giemsa staining and
direct immunofluorescence staining [10].
The reduction in clinical activity was ob-
served in 82% of the sample. Cases were
tested by the lignase chain reaction method
in Egypt [12], Gambia [10] and Tanzania
[13]. Thus, the observation of rising clini-
cal cure rate in the present study matches
that of other studies. However, the low rate

of clinical cure after 6 weeks does not
match with high cure rates reported in oth-
er studies. This could be due to late resolu-
tion of trachoma follicles among the Omani
children. A positive association of human
leukocyte antigens (HLA) with susceptibili-
ty to blinding trachoma has been found in
Omanis [19]. Genetic difference and the
presence of different serologically typed
Chlamydia spp. organisms could be the
reason for the difference in trachoma se-
verity and drug response in Oman.

The study of Egyptian children [13] had
shown a clinical cure rate of 35% after 2
months of azithromycin treatment. Howev-
er, using laboratory tests (immunofluores-
cence), the infection rate was found to
decline from a pre-treatment rate of 33% to
5% at 2 months and 9% at the end of 12
months. Although in the present study the
follow-up based on clinical examination af-
ter 6 weeks of treatment showed a high
number of active trachoma cases, these
may have the potential to infect others and
may resolve clinically with time. A separate
study to determine the cure rate of azithro-
mycin treatment in Oman using laboratory
testing for C. trachomatis should be under-
taken.

As the tissue concentration of the drug
gradually declines, the prophylactic role of
azithromycin treatment declines with time
[15]. Thus, at 12 months after treatment, in
the absence of immunity against trachoma
organisms, a person is at-risk for re-infec-
tion. The presence of TF and TI after 12
months observed in this study may be due
to non-response to azithromycin or could
be evidence of subsequent infection cycles.

Due to its affordability, repeatability and
easy implementation, clinical evaluation
seems to be the most practical method of
evaluating the response to trachoma treat-
ment at the primary care level. Clinical eval-
uation as used in this study could be a
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monitoring tool to evaluate the impact of
the ‘A’ antibiotic component of the ‘SAFE’
strategy for trachoma control in developing
countries. However, the study findings
suggest that clinical response to azithromy-
cin should be evaluated after 6 months
rather than after 6 weeks. Thus, annual
school screening to identify and treat chil-
dren with active trachoma should include
follow-up of these positive cases after 6
months to evaluate their trachoma status
and give a second dose of oral azithromy-
cin if required.

The clinical cure rates in girls were sig-
nificantly higher than in boys on follow-up
at 6 weeks, 6 months and 12 months, espe-
cially at 6 months. In Oman, although ac-
tive trachoma rates in both male and female
children were reported to be equal, the
blinding trachoma rate was significantly
higher in females than males (unpublished
report to WHO). Sex-related factors might
influence the inflammatory response to tra-
choma infection in the Omani population.

The active trachoma rate of around 1%
in first-grade Omani children suggests that,
despite the high trachoma rates in the past,
the infection pool in children might be de-
clining and the country may be in an epide-
miological transition phase. Although the
active trachoma cases in Oman clinically fit
the standard trachoma grading, the role of
C. trachomatis in inflammatory conjuncti-
val response might be different to other tra-
choma-endemic countries. A detailed

pathological and microbiological study
would enable scientists to understand the
pathogenesis of trachoma in Oman and
other countries with a similar trend of rapid
decline of trachoma.

Conclusions
This study found a high clinical cure rate of
a single-dose oral azithromycin for active
trachoma among first-grade Omani school-
children both at short- and long-term
follow-up. The active trachoma cases de-
tected among control children during fol-
low-up at 6 months and 1 year suggests
active disease among contacts. Trachoma
follicles resolve late after oral azithromycin
treatment in Omani children. Clinical evalu-
ation after 6 months seems to be a reliable
tool for monitoring the impact of the ‘A’
(antibiotic) component of ‘SAFE’ tracho-
ma control initiatives.
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ABSTRACT Tuberculosis is both a nosocomial and an occupational infection. The prevalence of positive
tuberculin skin reactions at King Abdulaziz University Hospital, Saudi Arabia, was investigated by testing 298
health care workers. Conventional tuberculin skin testing was performed using 0.1 mL of purified protein
derivative injected intracutaneously. After 48–72 hours, induration size was recorded. The prevalence of
positive tests (induration ≥ 10 mm) was 78.9% overall, 60.0% for Saudi Arabians compared with 81.8% for
non-Saudi Arabians (P < 0.01). The mean response size (8.9 ± 7.1 mm) for Saudis was also significantly
lower than for non-Saudis (13.9 ± 7.1 mm, P < 0.001). To enhance the protection of both health care workers
and hospitalized patients, effective preventive measures and annual tuberculin testing of health care work-
ers should be considered.

La réactivité à la tuberculine chez les agents de soins de santé à l’Hôpital universitaire King
Abdulaziz (Arabie saoudite)
RESUME La tuberculose est à la fois une infection nosocomiale et professionnelle. La prévalence des
intradermo-réactions à la tuberculine positives à l’Hôpital universitaire King Abdulaziz en Arabie saoudite a
été examinée en testant 298 agents de soins de santé. Le test cutané à la tuberculine conventionnel a été
réalisé en utilisant 0,1 mL de tuberculine purifiée injectée par voie intradermique. Après 48-72 heures, la taille
de l’induration a été relevée. La prévalence des tests positifs (induration  ≥ 10 mm) était de 78,9 % de manière
générale, elle était de 60,0 % pour les Saoudiens contre 81,8 % pour les non-Saoudiens (p < 0,01). La taille
moyenne de l’induration (8,9 ± 7 mm) pour les Saoudiens était significativement moindre que pour les non-
Saoudiens (13,9 ± 7 mm, p < 0,001). Des mesures de prévention efficaces et un test à la tuberculine annuel
pour les agents de soins de santé devraient être envisagés afin de renforcer la protection des agents de
soins de santé et des patients hospitalisés.
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Introduction
Tuberculosis (TB) is a common communi-
cable disease and may be considered both a
nosocomial and an occupational infection
[1,2]. In the United States of America
(USA), the annual number of reported cas-
es of TB increased by 14% from 1985 to
1993 [3]. Consequently, concerns about
this disease have increased and more atten-
tion is now being given to control mea-
sures. This has led to a decrease in the
prevalence rate of TB to 7.4 cases per
100 000 general USA population in 1997
[4]. Yet a number of groups, including
health care workers, continue to show ris-
ing rates of TB infection [4,5].

Health care workers are exposed to a
variety of infections, including TB, as they
perform their job responsibilities [2].
Transmission of Mycobacterium tuberculo-
sis is a recognized risk in health care facili-
ties. It is most likely to occur from patients
who have unrecognized pulmonary or la-
ryngeal TB, who are not on effective anti-
TB therapy and who are not placed in
isolation [6]. The incidence of M. tubercu-
losis infection in health care workers varies
widely, depending on such factors as prac-
tice location, patient population and local
prevalence of TB. The baseline prevalence
of past TB infection in health care workers
has been reported to range from 1% to
28% [7]. In 1997, the Occupation Safety
and Health Administration (OSHA) estimat-
ed that more than 5 million US workers
were exposed to TB in the course of their
work: in hospitals, homeless shelters, nurs-
ing homes and other work settings [8]. Un-
fortunately, prevalence rates of TB among
health care workers in Saudi Arabia are not
available, even though it is considered one
of the most common chronic infectious
diseases in the country.

The tuberculin skin test is the recom-
mended instrument for TB screening of

health care workers [5]. In several reports,
from 4% to 79% of health care workers
exposed to M. tuberculosis develop a posi-
tive tuberculin skin test [9]. Without
known exposure, the yearly conversion
rate of tuberculin for health care workers
averages 0.1%–5.0% [7].

The Centers for Disease Control and
Prevention (CDC) recommends that all
health care workers should be screened
with yearly tuberculin tests and the results
should be interpreted without regard to pre-
vious BCG (bacille Calmette-Guérin) vac-
cine [5]. This recommendation represents
a change from past practice, which sug-
gested no skin testing after the receipt of
BCG vaccine. Concomitantly, OSHA guide-
lines mandate the use of testing for TB in all
new employees at risk for M. tuberculosis
exposure who have not had a tuberculin
skin test in the past year [10]. Positive tests
indicate past TB exposure or infection and
thus require further evaluation. Health care
workers whose tuberculin tests have re-
cently become positive should be evaluated
for chemoprophylaxis after a chest radio-
graph is obtained to rule out active disease.

King Abdulaziz University Hospital
(KAUH) has 400 beds and is a secondary–
tertiary medical centre in Jeddah. It covers
referrals from a wide area of the western
region of Saudi Arabia. Conducting tuber-
culin tests for health care workers at KAUH
provided an opportunity to record the prev-
alence of positive tuberculin tests in order
to better understand the risk of exposure to
TB, its spread and its role in health care
occupations.

Methods
This study was performed in the staff
health clinics of KAUH, Jeddah, Saudi Ara-
bia. The outpatient and emergency room
committee of KAU approved this work.
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Participants in the present study were
health care workers from all departments
of KAUH. Between October 2000 and Feb-
ruary 2001 they were invited to the staff
health clinics for their tuberculin screening
tests by letter sent through the heads of de-
partments. Staff who responded were in-
cluded (300 out of 400, 75%). The medical
records of the participants were reviewed
by the clinic doctors and participants were
interviewed about chronic medical illness
and drug history. Participants were not suf-
fering from any chronic illnesses (most of
them are contract workers who can only
obtain a work permit if they are medically
fit) or taking regular medication (including
steroids or immunosuppressants), and had
no previous active TB infection. All partici-
pants had received BCG vaccination, since
this is a compulsory vaccine in the country
and all workers, both Saudi Arabian and
non-Saudi Arabian, must provide a certifi-
cate of vaccination.

Screening was conducted using the
Mantoux test (intracutaneous tuberculin
units manufactured by Aventis Pasteur,
France). Purified protein derivative sup-
plies were provided by the pharmacy of
KAUH. A nurse sterilized the forearm skin
of the candidate with propylalcohol and,
using a 26 gauge needle, introduced 0.1 mL
of a commercially available purified protein
derivative tuberculin intracutaneously
(equivalent to 5 tuberculin units), raising a
wheal 6–10 mm in diameter. The delayed
skin test reactions were read by a physician
after 48–72 hours, as convenient for the
participants. The diameter of the erythema-
tous induration was measured in mm and
recorded. A positive tuberculin test was di-
agnosed if the wheal reaction was 10 mm
or over. The conduct and interpretation of
tuberculin skin tests were based on current
guidelines of  the CDC Committee on La-
tent Tuberculosis Infection [5,11].

The data were entered into a personal
computer. Frequency tables and determina-
tion of significant differences among vari-
ables were performed by the chi-squared
test and Student t-test using SPSS, version
10.

Results
Of the 300 health care workers recruited, 2
did not attend at the appropriate time for
the test reading, leaving 298 participants in
the study. Their ages ranged between 21
and 59 years with a mean ± standard devia-
tion of 37.8 ± 7.9 years. Women were pre-
dominant, comprising 80.5% of the studied
group. There were 60 participants from the
laboratories (20.1%), 26 from the neonatal
intensive care unit (8.7%), 24 from the
paediatric medical ward (8.1%) and 188
(63.1%) from other departments.

The prevalence of a positive skin test
(induration ≥ 10 mm) in participants at
KAUH was high, with 235 cases (78.9% of
the studied group). The most common siz-
es of skin test indurations were 20 mm
(positive) for 47 participants (15.8%), 10
mm (positive) for 46 (15.4%) and 0 mm
(negative) for 27 (9.1%) (Figure 1). The
mean values were 15.9 ± 5.5 mm for posi-
tive reactions and 3.2 ± 3.1 mm for nega-
tive reactions. Only a few participants, in
particular those who had large tuberculin
reactions, complained of local discomfort.

The non-Saudi Arabians were predomi-
nantly of Philippine (150 cases, 50.3%) and
Indian nationalities (36 cases, 12.1%) (Ta-
ble 1). The overall size of skin test reac-
tions was significantly lower among Saudi
Arabian participants than among non-Saudi
Arabians (mean 8.9 ± 7.1 mm versus
13.9 ± 7.1 mm) (t = 4.1, P < 0.001).

The distribution of positive skin test re-
actions among the different nationalities of
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participants was assessed. The prevalence
of positive reactions was highest for Nige-
rian (87.5%) and Philippine participants
(83.3%). Among the Saudi Arabians, posi-
tive reactions were found in 24 cases of 40
(60.0%), significantly fewer than among
non-Saudi Arabian nationalities (81.8%) (χ2

= 9.9, P < 0.01). Additionally, significantly
fewer Saudi Arabians had positive reactions
than non-Saudi Arabians (mean 13.6 ± 4.5
mm versus 16.2 ± 5.5 mm) (t = 2.2, P <
0.05) (Table 2). The small number of par-
ticipants for some of the nationality groups
was not suitable for further analysis.

Discussion
The number of reported cases of TB is on
the rise, concern about the disease has in-
creased and more attention is being given to
control measures. Therefore, this trial ex-
plored the prevalence of positive tuberculin
tests among health care workers at KAUH.

Although the tuberculin skin test is the
only available method for detecting M. tu-
berculosis infection, the test is neither
100% sensitive nor 100% specific [5]. In
populations with a high prevalence of in-
fection with non-tuberculous mycobacteria
or vaccination with BCG, the specificity of
the tuberculin test will be low. The positive
predictive value of the tuberculin test is
also variable. As the prevalence of TB in-
fection in the population decreases, the
positive predictive value of the tuberculin
test also decreases. Appropriate interpreta-
tion of skin test results requires knowledge
of: the antigen used (tuberculin); the immu-
nological basis for the reaction to it; the
technique of administering and reading the
test; and the results of epidemiological and
clinical experience with the test [11,12].

The prevalence of positive tuberculin
tests among the studied health care work-

Figure 1 Distribution of positive and negative
tuberculin skin test reactions for health care
workers (n = 298)
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ers at KAUH was high (79%). In compari-
son to other studies, similar high prevalenc-
es of positive tuberculin tests (79% and
70%) were found among medical service
workers in Cote d’Ivoire and in a Mexican
hospital [13,14].

Interestingly, although positive tubercu-
lin tests among health care workers holding
Saudi Arabian nationality were elevated

(60%), they were significantly lower in
prevalence and reaction size than among
non-Saudi Arabian nationalities. These dif-
ferences could be attributed to variable so-
cioeconomical factors and hygiene habits.
However, the overall high prevalence of
positive tuberculin tests among health care
workers at KAUH may reflect the increased

Table 1 Distribution of overall tuberculin skin test
reactions among the different nationalities of health care
workers

Nationality Total Test reaction size (mm)
No. % Range Mean ± s

Saudi Arabian 40 13.4 0–25 8.9 ± 7.1a

Non-Saudi Arabian 258 86.6 0–40 13.9 ± 7.1
Philippine 150 50.3 0–40 13.8 ± 6.7
Indian 36 12.1 0–30 13.8 ± 7.2
Pakistani 31 10.4 0–40 14.5 ± 9.8
Nigerian 24 8.1 0–28 15.3 ± 6.6
Other 17 5.7 0–20 13.3 ± 5.4

Total 298 100.0 0–40 13.3 ± 7.3

at = 4.1, P < 0.001 Saudi versus non-Saudi participants.
s = standard deviation.

Table 2 Distribution of positive tuberculin skin test reactions among
the different nationalities of health care workers

Nationality Total Positive reaction Test reaction size (mm)
No. No. % Range Mean ± s

Saudi Arabian 40 24 60.0a 10–25 13.6 ± 4.5b

Non-Saudi Arabian 258 211 81.8 10–40 16.2 ± 5.5
Philippine 150 125 83.3 10–40 15.9 ± 5.2
Indian 36 27 75.0 10–30 16.1 ± 5.9
Pakistani 31 23 74.2 10–40 18.8 ± 7.1
Nigerian 24 21 87.5 10–28 16.9 ± 5.1
Other 17 15 88.2 10–20 14.5 ± 4.1

Total 298 235 78.9 10–40 15.9 ± 5.5

aχ2 = 9.9, P < 0.01 Saudi versus non-Saudi participants.
bt = 2.2, P < 0.05 Saudi versus non-Saudi participants.
s = standard deviation.
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prevalence of TB cases not only in most of
the developing countries but also in the
Saudi Arabian community. In the general
population of south-western Saudi Arabia,
for example, positive tuberculin tests were
reported for 4% of those aged 5–14 years
and was even higher for those aged 45–64
years at up to 52% [15]. Positive tuberculin
test rates have reached up to 20% among
children from the Western provinces and
Jeddah [16]. It is important to note that ap-
proximately 50% of the patients of KAUH
are of non-Saudi Arabian nationality and
that every year Jeddah receives over a mil-
lion foreign pilgrims [16]. These factors
and the lack of preventive programmes
may be contributing issues in the increased
risk of TB in Saudi Arabia.

Correlations between tuberculin test re-
sults and the different departments of these
health care workers were investigated.
Some authors found that the risk of posi-
tive tuberculin tests was higher for those
who perform bronchoscopy [9]. Others
found relatively lower conversion rates
among emergency health care workers
[17]. Unfortunately, such analysis was not
feasible in the present study because of the
small number of cases in some depart-
ments of KAUH and the frequent inter-
change of health care workers across the
different departments.

In order to protect health care workers
and to reduce the risk of TB exposure, the
CDC Advisory Council for the Elimination
of Tuberculosis recommends that health
care facilities conduct a risk assessment
and perform tuberculin skin testing at least
annually and develop isolation procedures
for potentially infectious TB patients in
hospitals and in some outpatient settings
[4,5]. Those whose tuberculin tests have
recently become positive should be evaluat-
ed for chemo-prophylaxis, e.g. isoniazid,
after a chest radiograph is obtained to ex-

clude active disease. Prophylactic therapy
should be considered because these pa-
tients are at high risk for TB. In recent
times, multiple drug resistant strains of M.
tuberculosis have become an increasing oc-
cupational concern among health care
workers. If a health care worker exposed
to a drug-resistant strain of M. tuberculosis
has a skin test conversion, the prophylactic
regimen may need to be modified or sup-
plemented with drugs to which the infect-
ing organism is susceptible.

Even when properly placed and inter-
preted, the tuberculin test may be associat-
ed with false positive or false negative
results [5]. Causes of false positive tuber-
culin tests include error in administration,
cross-reaction with non-tuberculous my-
cobacterial antigens, previous BCG vacci-
nation and the booster phenomenon. The
CDC recommends that, irrespective of
their BCG vaccine status, health care
workers should be screened with a yearly
tuberculin test. Skin test reactions related
to BCG vaccine typically decline in severity
with time and the vaccine is not completely
effective in preventing infection. If a tuber-
culin test response increases in size during
yearly surveillance, a new infection is like-
ly, rather than a reaction to previous BCG
vaccination.

Some of the studied cases, particularly
those with large tuberculin reactions, com-
plained of discomfort, and refused such
testing in the future. Generally, apart from
local pain or discomfort, the tuberculin test
is safe and valid even throughout pregnan-
cy and has no known teratogenic effects
[6]. There is no evidence that pregnancy
affects the accuracy of tuberculin testing.
The skin test is contraindicated if the work-
er has experienced a large necrotic reaction
to past tuberculin testing.

OSHA guidelines recommend the use of
2-stage testing for TB in all new employees
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at risk for TB exposure who have not had a
tuberculin test in the past year [10]. This 2-
stage procedure given 1 to 3 weeks after
the first test is used to detect a possible
‘boosting’ effect that can occur when the
first falsely negative tuberculin test leads to
a ‘recall’ of the immune response. A posi-
tive second test constitutes a true positive,
indicates past TB exposure or infection and
thus requires further evaluation. Boosting
can occur in 2%–10% of the general popu-
lation [18,19]. The overall incidence of
boosting in health care workers is not
known. The CDC guidelines allow deci-
sions about the use of 2-stage testing to be
based on institutional data concerning the
incidence of boosting in the facility. In this
study, the 2-step test was not performed
because of the high prevalence of positive
tuberculin results.

Knowledge of the transmission of TB
and infection control measures for TB
among health care workers has been found
to be incomplete [20]. Health administra-
tors and infection control departments in
hospitals are responsible for ensuring the
implementation of an effective TB control
programme. This requires education, risk
assessment, early identification, isolation,

complete treatment of infectious TB pa-
tients, effective engineering controls, an
appropriate respiratory protection pro-
gramme, counselling, screening and evalu-
ation for health care workers.

A high prevalence of positive tuberculin
tests was found among a subset of health
care workers at KAUH. This might indicate
a high risk for future acquisition of TB in-
fection for the health care workers and
subsequent spreading of disease. In order
to enhance the protection of both health
care workers and hospitalized patients, ef-
fective control and preventive measures for
TB, including yearly tuberculin testing of
health care workers, should be considered.
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ABSTRACT To determine the rates of malarial infection in different areas of Al-Tameem province, we
conducted a cross-sectional study from 1991 to 2000. We found an overall infection rate of 0.76% by
Plasmodium vivax. Infection rates were highest in Dibis district (1.12%), followed by infections from outside
the province (0.93%) and in Hawija district (0.89%), Kirkuk (0.62%) and Dakok (0.17%). Rates of infection
varied by year with the lowest rate in 1991 (0.02%) and the highest rate in 1996 (1.84%). All ages were
represented, with the highest rate of infection among 21–30-year-olds. Males had a slightly higher rate of
infection (0.78%) than females (0.73%).

Epidémiologie du paludisme dans la province d’Al-Tamim (Iraq), 1991-2000
RESUME Afin de déterminer les taux d’infection paludéenne dans différentes zones de la province d’Al-
Tamim, une étude transversale a été réalisée de 1991 à 2000. On a trouvé un taux global d’infection par
l’espèce Plasmodium vivax de 0,76 %. Le taux d’infection était le plus élevé dans le district de Dibis (1,12 %)
suivi par les infections provenant de l’extérieur de la province (0,93 %) et dans les districts de Hawija
(0,89 %), de Kirkouk (0,62 %) et de Dakok (0,17 %). Les taux d’infection variaient selon l’année, avec le taux
le plus faible en 1991 (0,02 %) et le taux le plus élevé en 1996 (1,84 %). Tous les âges étaient représentés,
le taux d’infection le plus élevé se trouvant dans le groupe d’âge des 21-30 ans.  Les hommes avaient un taux
d’infection légèrement plus élevé (0,78 %) que les femmes (0,73 %).
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Introduction
Malaria is a disease caused by the Plasmo-
dium genus of protozoa (mainly P. falci-
parum, P. vivax, P. ovale and P. malariae).
The protozoa have a life-cycle divided be-
tween a human host and an insect vector,
i.e. the Anopheles spp. mosquito. Of 380
species of Anopheles genus mosquito, the
females of 60 species are able to transmit
malaria [1]. The mosquito thrives in warm,
humid climates where pools of water pro-
vide perfect breeding grounds. It prolifer-
ates where awareness is low and where
health care systems are inadequately devel-
oped [2].

The global outlook for malarial infection
is worsening. Currently 40% of the world’s
population reside in malaria-prone areas,
i.e. over 2200 million people. Each year, of
an estimated 300–500 million clinical cases,
there are in excess of 1 million deaths, the
majority of whom are young children [3].

Malaria is endemic in Iraq. From 1929
to 1956 the mortality rate from malaria was
9.7%. The total infection rate during that
period was 12.7% [4]. To combat the dis-
ease, a universal eradication programme
was begun in 1957. By the beginning of the
sixth year of eradication (1962), 4.4 million

of the 4.5 million Iraqis considered at risk
of malaria had entered the consolidation
phase with only 0.4 million people in the
river tracts and valleys of the mountainous
northern part of the country requiring re-
sidual insecticidal protection [5]. The to-
tal number of positive malaria cases from
1961 to 1967 was 47 834 [5,6]. From 1970
to 1975, there were 47 395 cases, of which
45 928 were due to P. vivax and 1467 to P.
falciparum [7]. Between 1977 and 1982,
malaria prevalence varied between 5069
cases and 2422 cases per year with ap-
proximately 99% due to P. vivax [8,9].
During those years, 3899 cases were im-
ported from abroad; of them, 3668 were P.
vivax, 200 were P. falciparum, 16 were P.
malariae and 15 were mixed infections
[10].

In Al-Tameem province during 1980–
1990, the highest rate of malarial infection
was in 1988 and the lowest in 1985 (Figure
1). The overall rate of infection was 2.02%
(1.29% were males and 0.73% were fe-
males) in 19 641 blood smears examined
from different locations in the province
[11]. All were due to P. vivax infection.

The present study examined the distri-
bution of malaria infection in Al-Tameem

Figure 1 Distribution of malaria in Al-Tameem province, Iraq, 1980–90
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province and the sex and age distribution of
infected individuals in different locations of
the province with the aim of supporting
eradication efforts in the area.

Methods
This cross-sectional study was conducted
in Al-Tameem province, Iraq, during 1991–
2000. Al-Tameem is in northern Iraq, bor-
dered by the provinces of Arbil,
Sulaimaniya, Nineveh, Salahaddin and Diy-
ala. The study was conducted among pop-
ulations in the different districts of the
province, i.e. Kirkuk, Hawija, Dibis and
Dakok, as well as populations from other
provinces including Salahaddin, Nineveh,
Sulaimaniya, Arbil, Diyala, Najaf and Bagh-
dad.

Samples were collected by the authors
by non-randomized technique from cases
attending the Central Public Health Labora-
tory in Kirkuk city and the primary health
care centres in nearby districts and during a
survey in cooperation with the malaria team
of the Directory of Health, Al-Tameem
province.

Both thin and thick blood smears were
collected from 261 763 individuals
(165 721 males and 96 042 females; age
range: < 1–60 years). Blood smears were
examined after staining with Giemsa stain
[12] in the Central Public Health Laborato-
ry, Kirkuk.

Results
Of 261 763 blood smears examined, 2003
(0.76%) were positive for P. vivax (Table
1). The positive cases were from the Al-
Tameem districts of Kirkuk (654), Hawija
(537), Dibis (694) and Dakok (46). In addi-
tion, 72 positive cases were from individu-
als attending the Central Public Health

Laboratory and primary health centres but
originating in the provinces of Salahaddin,
Nineveh, Sulaimaniya, Arbil, Diyala, Najaf
and Baghdad. The infection rate was low-
est in 1991 (0.02%), increased to 0.23% in
1992, peaked in 1996 (1.84%), and then
declined from 1997 (0.45%) to 2000
(0.12%) (Figure 2).

Table 2 shows the sex and age distribu-
tion of malarial infection. The rate of infec-
tion in males (0.78%) was slightly higher
than in females (0.73%). The highest rate
of infection was among the 21–30-year-old
age group, followed by 31–40 years, 11–20
years, ≥ 40 years and ≤ 10 years respec-
tively.

Discussion
Our study indicates that P. vivax infection
is still endemic in Al-Tameem province.
The overall rate of infection (0.76%) was
lower than reported in 1996 (2.24%) and in
2001 (2.02%) in different areas of Al-
Tameem, but higher than reported in 1966
and in 1978 (0.001% and 0.05% respec-
tively) [5,9,11,13,14].

The increase in the rate of infection dur-
ing 1994–96 may be related to the econom-
ic sanctions imposed on Iraq that resulted
in a lack of suitable drugs, difficulties of
transportation to endemic areas and a lack
of effective insecticides.

The decline in the rate of infection from
1997 to 2000 may be attributed to the ef-
forts of the Al-Tameem Health Authority in
controlling the rate of infection and the in-
creased availability of drugs and insecti-
cides from the United Nations oil-for-food
programme.

The distribution of malaria infection in
Al-Tameem is province-wide. This may be
due to people from the city centres travel-
ling to rural areas for farm work or by vis-
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itors travelling from neighbouring provinc-
es such as Sulaimaniya, Arbil and Mosul
where malaria is also endemic [13].

The higher rate of infection among
males may due to greater exposure to the
vectors of malaria because of the greater
number of males than females working in
the agriculture sector, especially in the
evening when irrigation tasks are per-
formed. Our observed male–female infec-
tion trend was similar to a 1996

Table 2 Distribution of malaria infection in Al-Tameem province by age group
and sex

Age group Males Females Total
(years) Examined + ve % Examined + ve % Examined + ve %

< 1–10 6 040 7 0.11 4 600 5 0.11 10 640 12 0.11

11–20 32 300 242 0.75 10 250 78 0.64 44 550 320 0.72

21–30 76 381 722 0.94 44 400 405 0.91 120 781 1127 0.93

31–40 42 100 312 0.74 28 536 203 0.71 70 636 515 0.73

41+ 8 900 18 0.20 6 256 11 0.17 15 156 29 0.19

Total 165 721 1300 0.78 96 042 703 0.73 261 763 2003 0.76

+ ve = positive for Plasmodium vivax.

Figure 2 Distribution of malaria in Al-Tameem province, Iraq, 1991–2000

epidemiological study in Al-Tameem [13].
However, our results differed from a 1983
study that reported a higher rate of infec-
tion among females in Al-Najaf province
[15].

Malaria infection was distributed across
all age groups, with the highest rate among
those aged 21–30 years. This might have
been because a large number of men in this
age group work in the agricultural sector or
because young men might have been less
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likely to cover themselves adequately dur-
ing the most at-risk times of day. This find-
ing was similar to other reports from
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ABSTRACT We studied the profile of malaria and intestinal parasitosis among children presenting to the
Paediatric Health Centre in Sana’a from January 1998 to December 2000. In stool samples from 9014
children, Ascaris lumbricoides, Entamoeba histolytica, Giardia lamblia and Trichuris trichiura were the most
common. Infection with parasites of direct life-cycle were similar in boys and girls. Schistosome infection was
significantly higher in boys than girls, but girls were more infected with ascariasis. The only species of malaria
parasite found in blood samples from 753 children with suspected malaria was Plasmodium falciparum, with
the highest rates in April–June. The majority of positive cases were Yemeni children, but 10.8% were
Sudanese or Ethiopian.

Le paludisme et la parasitose intestinale chez les enfants consultant au centre pédiatrique de
Sanaa (République du Yémen)
RESUME Nous avons étudié le profil du paludisme et de la parasitose intestinale chez des enfants amenés
en consultation au centre pédiatrique de Sanaa de janvier 1998 à décembre 2000. Ascaris lumbricoides,
Entamoeba histolytica, Giardia lamblia et Trichuris trichiura étaient les parasites les plus courants. L’infestation
par des parasites qui ont un cycle de vie direct était similaire chez les garçons et les filles. L’infestation par
des schistosomes était significativement plus élevée chez les garçons que chez les filles, tandis que les filles
étaient davantage touchées par l’ascaridiase. Plasmodium falciparum était la seule espèce de parasite du
paludisme trouvée dans les échantillons sanguins de 753 enfants suspects de paludisme, les taux les plus
élevés entre avril et juin. La majorité des cas positifs étaient des enfants yéménites, mais 10,8 % étaient des
Soudanais ou des Ethiopiens.
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Introduction
The highest rates of protozoa and helminth
infections worldwide occur in the tropics.
The distribution of these infections de-
pends on conditions such as a suitable cli-
mate and human activities such as
population movements and poor sanitation.

Malaria is the major public health prob-
lem in Yemen [1], and has the typical afro-
tropical pattern in which the predominant
species is Plasmodium falciparum [2,3]. A
previous study found that the incidence of
P. falciparum infection among Yemeni re-
turnees in Al-Hodeidah governorate was
13.9%, with some seasonal variations [3].

Transmission of ascariasis and trichuri-
asis takes place throughout the year in re-
gions with a temperate climate. The
soil-transmitted parasites, mainly Ascaris
lumbricoides and Trichuris trichiura, are
usually more prevalent where there is
favourable soil, warmth and moisture to-
gether with poor sanitation. Studies in dif-
ferent parts of Yemen have reported
prevalence rates of ascariasis ranging from
16%–68% [4–6]. Meanwhile, trichuriasis
was reported, mostly from the same areas,
in 1%–21% of the population [6,7].

Parasites with a direct life-cycle spread
more easily among children and within the
household. Various studies in Yemen have
been conducted on the different parasites
with a direct life-cycle. For example, the
prevalence of Entamoeba histolytica has
been reported to range from 1.7%–36%
[4,7], while for Giardia lamblia it was
9.0%–20.5% and for Hymenolepis nana
2%–8.3% [6,8]. The lowest prevalence
was 0%-2% for Enterobius vermicularis
[4,6].

The most prevalent water-borne para-
site in Yemen is the schistosome. Schisto-
somiasis is second to malaria in the list of
major public health problems in the country

[1] and intestinal schistosomiasis has been
reported in a number of different surveys
[6–12]. Very low rates of infection have
been reported for Fasciola hepatica, from
0.5%–2.0% [4,7]. Low prevalence rates of
0.1%–0.3% were reported for Taenia spp.
[4,7].

With the exception of Farag’s study in
1985 [4], all other published works from
Yemen have focused on schoolchildren and
children in the community. None of the
studies focused on children at the hospital
level and none has investigated malaria
transmission in Sana’a, the city capital of
the country. The current study therefore
aimed to determine the profile of malaria
and intestinal parasitic infections among
children attending the Paediatric Health
Centre in Sana’a.

Methods
The Paediatric Health Centre in Sana’a pro-
vides services to the community through
outpatient clinics and admissions. The cen-
tre receives patients from Sana’a city, sur-
rounding areas and sometimes from other
governorates, as well as referred cases
from private clinics. Children with suspect-
ed infections are referred to the laboratory
unit for investigation. In a record-based de-
scriptive study, we reviewed the results of
9014 stool samples from Yemeni children
and 753 blood samples from Yemeni and
other nationality children who had been re-
ferred to the laboratory unit during the peri-
od January 1998 to December 2000. For
malaria, additional questions about resi-
dence, nationality and travel history to
known endemic areas were investigated
and recorded in the laboratory notes. All
stool and blood samples were examined in
the centre’s laboratory.
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Children being investigated for intestinal
protozoa or helminth infections provided a
stool sample. A normal saline sedimentation
technique was adopted for stool examina-
tion. Formal ethyl acetate sedimentation or
direct smear methods were also used when
necessary. For children who complained of
pruritis ani or nocturnal enuresis, transpar-
ent adhesive tape was used to take anal
swabs.

Children suffering febrile illnesses and
suspected of having malaria were asked to
give a blood sample. Thick and a thin blood
films were prepared for each case. Thin
films were fixed with absolute methanol
and stained with 3% Giemsa diluted in pH
7.2 buffered water for 30 minutes. Thick
films were stained unfixed.

The data were analysed using Epi-Info,
version 6.

Results
The age of the children ranged from 2
months to 14 years.

Malaria
Of 753 children examined for suspected
malaria (484 boys and 269 girls), 130
(17.3%) were positive for malaria. The
only species of malaria parasite identified
was P. falciparum. The distribution of in-
fection among the cases by age group, sex
and nationality is shown in Table 1. Twice
as many boys (66.9%) as girls (33.1%)
were infected. The highest rate of infection
was in the age group 6–10 years. The ma-
jority of children testing positive (89.2%)
were Yemeni, but 8.5% were Sudanese and
2.3% were Ethiopian. Most of the positive
cases lived in Hezyaz, 25 km south of
Sana’a, but some came from Arrowdhah
on the opposite side of the city; some posi-
tive cases had never been out of the Sana’a
area.

The highest seasonal rates of infection
were recorded in the months June, May
and April respectively (Figure 1).

Intestinal parasites
Of 9014 children examined, 2477 (27.5%)
positive tests for intestinal parasites were
found. The intestinal parasites detected
among infected children are shown in Table
2. With the exception of Schistosoma man-
soni and Taenia saginata, most of the in-
testinal parasites were those with a
feco–oral route of transmission. Four dif-
ferent parasites, A. lumbricoides, E. his-
tolytica, G. lamblia and T. trichiura, had
the highest rates.

Overall, the infection rate was signifi-
cantly higher among girls (1192, 31.5%)
than boys (1285, 24.6%) (P < 0.001). Par-
asites with a direct life-cycle showed a
similar sex distribution. However, the rate
of A. lumbricoides infection among girls
was significantly higher than that among
boys. In contrast, the infection rate with E.
histolytica was significantly higher among
boys than that among girls (P < 0.001).

Table1 Sex, age and nationality distribution
of 130 children with a diagnosis of
Plasmodium falciparum infection

Variable Children infected (n = 130)
No. %

Sex
Male 87 66.9
Female 43 33.1

Age (years)
0–5 15 11.5
6–10 89 68.5
11–14 26 20.0

Nationality
Yemeni 116 89.2
Sudanese 11 8.5
Ethiopian 3 2.3

n = total number of infected children.
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Figure 1 Monthly distribution of cases among 130 children diagnosed with Plasmodium
falciparum infection

Discussion
Our study revealed a parasite infection rate
of 17.3% among children tested for malar-
ia. The species of malaria found was exclu-
sively P. falciparum. This is consistent
with the documented pattern of malaria in
Yemen, which is classified as afro-tropical
with P. falciparum as the predominant spe-
cies. Previous studies in Yemen have found
that P. falciparum constitutes 90%–95% of
all diagnosed malaria cases [2,3]. The in-
fection rates were highest in June, May and
April respectively. This finding indicates
that malaria in Sana’a city may have its
own pattern of seasonality that is different
from Al-Hodiedah governorate.

The present study revealed that 10.8%
of the malaria cases were children from
Sudan and Ethiopia who may be either im-
migrants or indiginous. Interestingly, some
positive cases in our study had never been
out of the Sana’a area, which is supposed
to be a non-malarial area due to its high alti-
tude (2400 m above sea level). Most of the
positive cases were children living in an
area called Hezyaz, about 25 km to the

south of Sana’a, which lies on the road that
connects the capital with two endemic ar-
eas, Taiz and Hodeidah cities. The main ac-
tivity of the population in Hezyaz, beside
agriculture, is serving food for travellers.
Therefore, it can be hypothesized that in-
fected mosquitoes hidden in vehicles are
responsible for transmission of the disease.
Another possibility is that transmission of
malaria is taking place in Sana’a city itself.
This is backed up by the fact that some
cases also came from another area on the
opposite side of the city called Arrowdhah.

With the exception of S. mansoni and
Taenia saginata, the intestinal parasites di-
agnosed in the current study are those with
a feco–oral route of transmission. It was
expected that the infection rate with intesti-
nal parasites would be similar among boys
and girls. Surprisingly, however, the infec-
tion rate among girls was greater than that
among boys. Parasites with a direct life-
cycle were found to have a similar sex dis-
tribution. This was not the case with S.
mansoni, where the rate among boys was
higher than that among girls. This can be
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Table 2 Pattern of intestinal parasites detected in 9014 tests for parasitic infections among
children

Parasite Positive test
Boys (n = 1285) Girls (n = 1192) Total (n = 2477) χχχχχ 2 P-value

No. % No. % No. %

Ascaris lumbricoides 235 18.3 286 23.9 521 21.0 42.0 < 0.001

Entamoeba coli 258 20.0 248 20.8 506 20.4 0.83 0.36

Giardia lamblia 226 17.6 188 15.8 414 16.7 5.14 0.023

Trichuris trichiura 201 15.6 180 15.0 381 15.4 0.68 0.44

Entamoeba histolytica 160 12.5 129 10.8 289 11.7 6.15 0.013

Hymenolepis nana 149 11.6 123 10.3 272 11.0 3.84 0.05

Schistosoma mansoni 37 2.9 16 1.3 53 2.1 26.1 < 0.001

Enterobius vermicularis 13 1.2 20 1.7 33 1.3 3.78 0.052

Fasciola hepatica 4 0.3 2 0.2 6 0.2 1.95 0.16

Taenia saginata 2 0.2 0 0 2 0.1 NA NA

Total 1285 24.6 1192 31.5 2477 27.5 52.5 < 0.001

n = total number of tests.
NA = not applicable.

attributed to boys having more activities in-
volving contact with water than girls
through swimming and ablutions. As for
ascariasis, the rate of infection was higher
among girls than that among boys. This
can be explained by girls being involved
more with food preparation than boys, ex-
posing them to raw foods contaminated
with larvated eggs.

Conclusions
High rates of infection with protozoa and
helminth parasites denote high levels of pol-

lution in the environment of the study area.
More efforts are needed to improve envi-
ronmental sanitation in Sana’a in order to
reduce the rate of infection with intestinal
parasites. To our knowledge, this is the
first report that shows some evidence that
malaria is being transmitted in Sana’a city.
A special study to confirm or refute the
suggestion that the vector for malaria is
breeding in Sana’a is urgently needed.
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ABSTRACT Brucellosis is a significant health problem in countries where control of zoonoses is inadequate.
During 1993–98, we analysed sera and cultures from 792 suspected brucellosis patients who presented
with histories of fever, chills, night sweating, weakness, malaise and headache to the referral hospital in Yazd.
Cases were investigated by tube agglutination test (TAT) and 2-mercaptoethanol test (2-MET) and a ques-
tionnaire was completed for each. TAT titre was ≥ 1:160 for 745 patients (94.1%) and 2-MET was positive for
42 (5.3%). Of 745 confirmed cases, 460 were from 1996–1997. Prevalence was highest in summer (39.5%)
and more common males than among females. Prevalence was highest among those aged 10–19 years
(27.7%). Most patients had a history of infected cheese, milk and milk product consumption (98%).

Quelques caractéristiques épidémiologiques de la brucellose humaine à Yazd (République is-
lamique d’Iran) : 1993-1998
RESUME La brucellose demeure un important problème de santé dans les pays où les mesures de lutte
contre les zoonoses sont insuffisantes. Pendant la période 1993-1998, nous avons analysé les sérums et
les cultures de 792 patients suspects de brucellose qui se sont présentés à l’hôpital de recours à Yazd avec
des antécédents de fièvre, de frissons, de sueurs nocturnes, de faiblesse, de malaises et de céphalées. Les
cas ont été examinés en réalisant l’épreuve d’agglutination en tube et l’épreuve d’agglutination en présence
de mercapto-2 éthanol ; un questionnaire a été rempli pour chacun des patients. Le titre pour l’épreuve
d’agglutination en tube était supérieur ou égal à 1:160 pour 745 patients (94,1 %) et l’examen au mercap-
toéthanol était positif pour 42 patients (5,3 %). Sur les 745 cas confirmés, 460 remontaient à 1996-1997. La
prévalence était la plus élevée pendant l’été (39,5 %) et la fréquence était plus importante chez les hommes
que chez les femmes. La prévalence était plus forte chez les sujets âgés de 10 à 19 ans (27,7 %). La plupart
des patients avaient consommé des fromages, du lait et des produits laitiers infectés (98 %).
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Introduction
Brucellosis is a major health and economic
problem in many areas of the world [1,2].
It is mainly a contagious disease of domes-
tic animals such as sheep, goats, cows,
camels and dogs. Humans are commonly
infected through ingestion of raw milk,
cheese and meat or through direct contact
with infected animals [2–6]. The disease is
transmitted from animals to humans by
three routes: direct contact of infected tis-
sues, blood or lymph with conjunctive or
broken skin; ingestion of contaminated
meat or dairy products; and inhalation of
infectious aerosols. Brucellosis occurs on
all continents and affects about 500 000 in-
dividuals annually worldwide [6,7].

Diagnosis of human brucellosis relies
on serological tests, such as the tube agglu-
tination test (TAT), Coombs test, and
enzyme-linked immunosorbent assay
(ELISA). A single titre of 1:160 or greater
for TAT is considered significant. In a
modification of assay, the use of 2-mercap-
toethanol (2-MET) in the assay disulfide
bonds in IgM allow measurement of only
IgG. IgG antibody typically appears within
weeks of infection and, in the absence of
infection, usually persists. After cure, IgG
may be present for as long as 1 year. In the
chronic stage of the disease, Brucella spp.
antibodies persist for many years after in-
fection; in most cases only 2-MET sensi-
tive agglutinins persist [8–11].

This study had 2 main aims: first, to
obtain data about epidemiological features
of human brucellosis in Yazd, Islamic Re-
public of Iran; second, to describe the
characteristics and exposure to risk factors
for brucellosis among cases.

Methods
The city of Yazd in central Islamic Republic
of Iran has an estimated population of ap-

proximately 388 171 (201 194 males and
186 977 females). During the study period
(1993–1998), all untreated suspected bru-
cellosis patients (792 cases) with history of
fever, chills, night sweating, weakness,
malaise and headache were referred to
Nicopour hospital, the Yazd referral hospi-
tal, by Yazd health centres and physicians.
A questionnaire was used to collect infor-
mation about patients and also exposure to
risk factors, and a blood sample was col-
lected from each case.

For isolation and identification of Bru-
cella spp., biphasic blood culture medium
(Hemolin, Biomerieux, France), incubated
in an atmosphere of 5%–10% carbon diox-
ide for 30 days, was used [12].

Serum specimens were analysed in 2
phases, using suspension of B. abortus and
B. melitensis (Wellcome Laboratories,
UK). In the first phase, all specimens were
analysed by the TAT. A titre of 1:160 or
greater was taken as an index of seroposi-
tivity [8,10]. In the second phase, Brucella
spp. antibody of patients (IgG) was investi-
gated by 2-MET. The serum dilutions were
prepard in 0.85% NaCl containing 0.05
mol/L MET. Then agglutination reactions
was read after 48 h incubation at 37 ºC
[11,13].

The collected data and the results of
laboratory tests were analysed by SPSS,
version 6 and chi-squared test to determine
variables that were significantly associated
with seropositivity to Brucella spp.

Results
Brucellosis was more common among men
than among women (Table 1). There were
no significant differences between sexes
(χ2 = 1.7, P < 0.1). The average annual rate
of human brucellosis (TAT positive) was
124 cases (Table 2). The highest average
annual rate of brucellosis was among age

1
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group 10–19 years (27.4%) and the lowest
was among those under 10 years  (10.5%).
Results of statistical analysis showed sig-
nificant differences between age groups of
patients (χ2= 13.28, P < 0.01).

The number of TAT positive cases (an-
tibody titre ≥ 1/160) and TAT negative cas-
es (antibody titre < 1/160) were 745 (429
males and 316 females) and 47 respectively
(Table 3). Of the total TAT positive cases,
42 were 2-MET positive. The average an-
nual number of individuals with a titre
≥ 1:160 was 124 cases (Table 3).

Consumption of cheese, milk and milk
products was reported by 730 brucellosis
patients (98%) and unknown risk factors
or contact with animal were reported by 15
cases (2%) (Figure 1). The average annual
rate of brucellosis was lowest in winter
(16.1%) and peaked in summer (39.5%)
(Table 4).

The most common presenting symp-
toms and physical findings with active bru-
cellosis were fever (89%), chills (63%),
weakness and malaise (57%), sweating
(61%), headache (51%), backache (47%),
lymphadenopathy (19%), splenomegaly
(28%) and arthritis (18%). Mild anaemia,
leucopoenia and relative lymphocytosis
were common. This information was col-
lected from questionnaires, medical
records and clinical examinations. The per-
centage of patients with brucellosis on the
basis of their occupation was 9% farmer,
25.5% housewife, 10.1% worker, 6.8%
employee, 30.5% student and 18.1% oth-
ers.

Discussion
Brucellosis is diagnosed by culture method,
serological tests and clinical findings. In
the presence of appropriate signs and
symptoms, a presumptive diagnosis of
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brucellosis is usually defined serologically
as a TAT of 1:160 or greater [8,13]. Of the
745 TAT positive cases, 42 cases were 2-
MET positive.

Brucellosis has been brought under
control in the industrialized countries
through rigorous diagnostic and control
procedures at the animal production level,
and through elimination of Brucella spp. in
livestock and proper pasteurization of milk.
Therefore, there are very few reports of
indigenously acquired human cases of bru-
cellosis; nonetheless acute imported human
infections still occur, generally linked to the
consumption of unpasteurized cheese or
milk [14–17]. Data from developing coun-
tries of the Mediterranean, particularly the
Middle East, report prevalence ranging
from 8% in Jordan [18], to 12% in Leba-
non and Kuwait [19,20]. Even higher sero-
prevalence rates have been reported in
sub-Saharan countries, such as 18% in

Figure 1 Distribution of patients with
brucellosis by self-reported cheese, milk and
milk product consumption and other risk
factors (%)
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Uganda [21] and 13% in Nigeria [22]. Ac-
cording to the results of this study most
patients had a history of infected cheese
and milk consumption. Prevalence of bru-
cellosis in the Yazd population was much
lower than in the above-mentioned reports
(31.9 cases per 100 000 population every
year; 35.3/100 000 males and 28.3/
100 000 females). The prevalence of bru-
cellosis increases with age; this has been
observed in the Islamic Republic of Iran,
Jordan, Lebanon, and Kuwait [18,19,23–
25]. Our findings show that the highest
prevalence of the disease was in 1997, par-
ticularly among ages 10–19 years (21.8
%). Consumption of infected milk, milk
products and contact with imported ani-
mals with brucellosis were the most impor-
tant sources of infection.

In an analysis of 104 cases of brucello-
sis in Saudi Arabia and 1288 cases in United
States, the most common symptoms and
physical findings reported were fever,
chills, weakness, malaise, sweating, back-
ache, headache, lymphadenopathy, sple-
nomegaly and arthritis [26,27]. These
results are comparable to those for our
subjects.

The prevalence of brucellosis was least
in winter (16.2%) and peaked in summer

(39.5%) in our study. In Kuwait and some
other countries, however, most cases oc-
curred during the spring and early summer
[24,28].

Control of brucellosis requires elimina-
tion of infected animals and vaccination of
healthy ones in order to reduce the risk for
those in regular contact with animals and to
have brucellosis-free animal products. Hu-
man brucellosis acquired from milk is pre-
ventable, and requires making pasteuri-
zation of milk and dairy products obligato-
ry. Nevertheless, public health education is
important in preventing the transmission of
brucellosis from animals to humans.
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ABSTRACT Despite advances in health care, morbidity and mortality associated with acute renal failure
(ARF) remain high. This study determined the frequency and etiology of ARF in hospitalized patients in Saudi
Arabia over 2 years. Of the 150 cases of ARF, 38.0% were community-acquired and 62.0% hospital-
acquired. The main cause was acute tubular necrosis (ATN) in 93 patients, due to sepsis (24.7%), ischaemia
(12.7%), rhabdomyolysis (mainly from road traffic accidents) (10.7%), drugs (7.3%) and malaria and snake-
bites (4.6%). Overall, 40% died, 48% made a full recovery and 1 patient (0.7%) became dialysis-dependant.
Factors associated with poor prognosis were: age 60+ years, community-acquired ARF, peak blood urea
nitrogen > 160 mg/dL, duration of ARF > 1 week, need for dialysis and associated chronic liver disease.

Epidémiologie de l’insuffisance rénale aiguë chez des patients hospitalisés : expérience en Arabie
saoudite méridionale
RESUME Malgré les progrès réalisés dans les soins de santé, la mortalité et la morbidité associées à
l’insuffisance rénale aiguë demeurent élevées. Cette étude a permis de déterminer la fréquence et l’étiologie
de l’insuffisance rénale aiguë chez des patients hospitalisés en Arabie saoudite sur une période de 2 ans.
Parmi les 150 cas d’insuffisance rénale aiguë, 38,0 % étaient des cas communautaires et 62,0 % des cas
nosocomiaux. La principale cause était la nécrose tubulaire aiguë chez 93 patients, due à la septicémie
(24,7 %), suivie par l’ischémie (12,7 %), la rhabdomyolyse (principalement due aux accidents de la route)
(10,7 %), les médicaments (7,3 %) ainsi que le paludisme et les morsures de serpent (4,6 %). Globalement,
40 % des sujets sont décédés, 48 % ont guéri complètement et seul un patient (0,7 %) est devenu dépen-
dant de la dialyse. Les facteurs associés à un mauvais pronostic étaient l’âge avancé (plus de 60 ans),
l’origine communautaire du cas d’insuffisance rénale aiguë, un pic élevé d’azote uréique dans le sang
(> 160mg/dL), une insuffisance rénale aiguë de longue durée (> 1 semaine), la nécessité d’une dialyse et une
maladie hépatique chronique associée.
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Introduction
Acute renal failure (ARF) is a frequent
complication in hospitalized patents. De-
spite substantial advances in renal replace-
ment therapy and health care delivery,
morbidity and mortality rates associated
with ARF have remained high [1–3]. Al-
though reliable statistics on the prevalence
of ARF among different tropical countries
are not available, statistics based on refer-
rals to dialysis units suggest that the condi-
tion is more common in the tropics. Earlier
reports from the Middle East have indicated
that the incidence of ARF is several times
higher in the region than elsewhere [4–6].

Snakebite, malaria, liver diseases and
road traffic accidents are common health
problems in Saudi Arabia [7–9], and the
contribution of these conditions to the de-
velopment of ARF have not been studied
before. This report was undertaken to
study the pattern of ARF in hospitalized pa-
tients in southern Saudi Arabia.

Methods
A prospective study was made of all adult
patients (15 years and over) with ARF dur-
ing a 2-year period (January 1999 to De-
cember 2000) attending Asir Central
Hospital, southern Saudi Arabia. Children
were not included.

The diagnosis of ARF was based on his-
tory, physical examination, laboratory data
and clinical course. To select cases for the
study, ARF was defined as a sudden deteri-
oration in renal function presenting either
as oliguria (urine volume ≤ 400 mL/day)
for at least 48 hours or as a rise in serum
creatinine level of more than 50% and ≥ 2
mg/dL. To ensure accurate diagnosis all
cases were evaluated and followed up by a
nephrologist until their renal functions nor-
malized, they were discharged from the

hospital or they died (average period 3
weeks). Consent was obtained from pa-
tients who required kidney biopsy.

Cases were divided into community-ac-
quired ARF, defined as renal failure devel-
oping outside the hospital, and hospital-
acquired ARF, defined as renal failure that
developed during hospitalization for non-
renal-related problems in patients whose
serum creatinine level on admission was
normal.

The data were studied and coded. Anal-
ysis was carried out using SPSS, version
10. The chi-squared test, Student t-test and
Fisher exact test were used as tests of sig-
nificance at the 5% level of significance.
Multivariate logistic regression analysis
was carried out to study potential factors
that might affect survival of acute renal
failure. Age, peak blood urea nitrogen
(BUN), acquiring ARF during hospitaliza-
tion, duration of renal failure and having
concomitant liver disease were included
in the logistic regression model. Serum
plasma urea was tested using enzymatic
methods and serum creatinine using spec-
trophotometry.

Results
There were 150 patients with ARF in this
study: 58.7% males and 41.3% females.
The mean age of patients was 58.9 ± 22.5
years and 57.3% were 60 years or over
(Table 1). Total admissions to the hospital
during the study period were 26 000 pa-
tients, giving an incidence of ARF among
hospitalized patients of 0.6%.

The mean duration of ARF was 10.7 ±
9.2 days (range 1–46 days). One-fifth of
patients (21.3%) required dialysis while
78.7% did not require dialysis intervention.
The mean duration of dialysis treatment
was 6.1 ± 6.9 days (range 1–40 days).
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A majority of patients (93, 62.0%) ac-
quired ARF in hospital after admission for
other reasons, while the other 57 patients
(38.0%) were admitted primarily due to
ARF (Table 2). Associated medical diseases
were cardiac problems in 16.0% of pa-
tients, diabetes in 15.3% and hepatic prob-
lems in 10.7% (Table 2).

The commonest cause of ARF was
acute tubular necrosis (ATN) in 93 (62.5%)
of the patients (Table 2). Sepsis was the
leading cause of ATN (37/93 cases), fol-
lowed by ischaemia (19/93) and rhab-
domyolysis of different etiologies (16/93);
10 of the rhabdomyolysis cases were trau-
matic following road traffic accidents. ARF
was drug-induced in 11 cases due to
aminoglycoside antibacterials. Snakebite
and malaria comprised 7 cases.

The outcome of renal failure is seen in
Table 3. Overall, 60 (40.0%) ARF patients
died, 72 (48.0%) achieved full recovery
and only 1 patient (0.7%) became dialysis-
dependant. Uncontrolled sepsis and multi-
organ failure was the leading cause of death
(39/60 cases); other major causes of death
were hepatic failure (6/60) and myocardial
infarction (6/60). All patients with chronic
liver diseases who developed ARF during
hospitalization died.

Table 4 shows a comparison of hospi-
tal- and community-acquired ARF cases.
Mortality was significantly more frequent
in hospital-acquired ARF than community-
acquired ARF. On the other hand, full re-
covery was significantly more frequent in
community-acquired ARF than hospital-
acquired ARF.

Table 1 Distribution of acute renal failure
cases by age and sex

Age group Male Female Total
(years) No. % No. % No. %

< 20 5 5.7 1 1.6 6 4.0

20–44 26 29.5 13 21.0 39 26.0

45–59 12 13.6 7 11.3 19 12.7

60+ 45 51.1 41 66.1 86 57.3

Total 88 58.7 62 41.3 150 100.0

Table 2 Profile of acute renal failure (ARF)
cases by associated medical diseases, place
of initiation and primary cause

Variable No. of %
cases (n = 150)

Associated disease
None 87 58.0
Cardiac 24 16.0
Diabetes 23 15.3
Hepatic 16 10.7

Place of initiation
Hospital 93 62.0

Medical ward (40) (26.7)
Surgical ward (26) (17.3)
Intensive care unit (23) (15.3)
Burns unit (4) (2.7)

Community 57 38.0

Primary cause of ARF
Acute tubular necrosis 93 62.5

Sepsis (37) (24.7)
Ischaemia (19) (12.7)
Rhabdomyolysis (16) (10.7)
Drugs (aminoglycosides) (11) (7.3)
Malaria (5) (3.3)
Snakebite (2) (1.3)
Other (3) (2.0)

Pre-renal failure 36 23.3
Glomerulonephritis 10 6.7
Obstructive uropathy 4 2.7
Interstitial nephritis 5 3.4
Vascular lesions 2 1.4
Total 150 100.0

n = total number of cases.
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Factors that determined the survival of
our study population are shown in Table 5.
Age less than 60 years, low peak BUN,
hospital-acquired ARF, short duration of
ARF, no concomitant liver disease and no

intervention with dialysis were good prog-
nostic factors for better patient survival.

Discussion
In recent years, improvements in socioeco-
nomic conditions, rapid industrialization,
expanding medical facilities and develop-
ments in prevention have led to a near era-
dication of ARF due to infection and
obstetric accident. ARF in industrialized so-
cieties is now largely a consequence of
road traffic and industrial accidents, car-
diovascular surgery, drugs, multi-organ
failure and renal transplant rejection [10].
The patterns of ARF encountered in the
tropics have shown changes similar to
those in the industrialized countries, al-
though at a slower pace [11]. Among the
medical causes of ARF, etiological factors
leading to ARF in tropical countries are dif-
ferent from those seen in the industrialized
world. Diarrhoeal diseases, intravascular
haemolysis due to glucose-6-phosphate de-

Table 3 Outcome of acute renal failure

Outcome No. of %
cases (n = 150)

Full recovery 72 48.0

Partial recovery 17 11.3

Dialysis-dependent 1 0.7

Death 60 40.0
Sepsis and multi-organ
failure (39) (26.0)
Myocardial infarction (6) (4.0)
Hepatic failure (6) (4.0)
Gastrointestinal bleeding (4) (2.7)
Cerebral haemorrhage (3) (2.0)
Arrhythmia (2) (1.3)

Total 150 100.0

n = total number of cases.

Table 4 Distribution of cases: comparison of hospital- and
community-acquired acute renal failure (ARF)

Factor Hospital- Community- P-value
acquired ARF acquired ARF

(n = 93) (n = 57)

Primary Acute tubular Glomerulo-
cause necrosis nephritis

Mortality (%) 51.6 21.1 < 0.05

Need for dialysis (%) 19.4 24.6 NS

Full recovery (%) 37.6 64.9 < 0.05

Mean age ± s (years) 61.25 ± 22.18 55.1 ± 22.78 NS

Male (%) 55.9 63.2 NS

Female (%) 44.1 36.8 NS

s = standard deviation.
n = total number of cases.
NS = not significant.
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hydrogenase (G6PD) deficiency, copper
sulphate poisoning, snakebite and insect
stings together constitute over 40% of all
cases of ARF in India, problems that are
rarely encountered in western Europe and
the USA [12,13].

The incidence of ARF among our hospi-
talized patients was 0.6%. This is in agree-
ment with reports from the Middle East and
industrialized countries where the inci-
dence of ARF was reported to be between
0.1%–1.5% [14–16]. Although the spec-
trum of the different etiological factors for
ARF was not different from previous re-
ports from the region, there were, how-
ever, 2 new factors contributing to the
cause of ARF in this study, namely snake-
bite and malaria. Although these 2 tropical
problems contributed only to 4.6% of the
causes of ARF, they have not been reported
previously in other studies. Snakebite and
malaria are common health problems in
southern Arabia [7,9] and ARF is a com-
mon complication of these conditions. The
overall prevalence of ARF in Plasmodium

falciparum malaria can reach up to 60% of
inpatients with heavy parasitaemia [17,18].
The incidence of ARF following snakebite
is reported to be 13%–32% in India and
snakebite contributes to 3% of the causes
of ARF [12]. Although it is a common
health problem, particularly in southern
Arabia, the true incidence of ARF following
snakebite is not known and few case re-
ports have been published [19,20].

ATN was the commonest reason for
ARF seen in our hospitalized patients. Sep-
sis and ischaemic causes were the com-
monest causes of ATN in this study, and
this is similar to other reports [3–5]. Rhab-
domyolysis of different etiologies contrib-
uted to 10.7% of ARF cases in our study.
This finding is also unique to our study and
has not been seen in previous reports from
neighbouring countries [4–6,10]. Rhab-
domyolysis is defined as injury to skeletal
muscle cell of such severity that their
contents are released into the circulation.
Myoglobinuria is a consequence of rhab-
domyolysis. Rhabdomyolysis is caused by
either traumatic or non-traumatic factors.
In the tropics, the common causes of non-
traumatic rhabdomyolysis leading to myo-
globinuric ARF include: eclampsia,
prolonged labour, poisoning with mercuric
chloride or zinc phosphide, status epilepti-
cus, viral myositis, burns and electrical in-
jury [21]. The incidence of post-traumatic
ARF has been reported to be 3%–12%
[22,23]. Two-thirds of rhabdomyolysis
cases in our study were the result of road
traffic accidents. Based on this study it is
difficult to estimate the risk of ARF follow-
ing road traffic accidents and further stud-
ies are needed.

Nephrotoxicity from drugs remains an
important cause of ARF, both in nephrolo-
gy units and intensive care units as well as
in general surgical and medical wards.
Drug-induced ARF comprised 7.3% of

Table 5 Multivariate logistic regression
model: adjusted adds ratio (OR) and 95%
confidence intervals (CI) of potential
determinants of survival in cases of acute
renal failure

Factor Adjusted 95% CI P-value
OR

Age < 60 years 3.2 1.3–8.2 0.014

Peak BUN
(< 160 mg/dL) 3.1 1.2–8.2 0.018

Hospital-acquired
renal failure 5.0   1.9–12.5 0.001

No liver disease 5.1   1.2–21.3 0.025

Duration of renal
failure (< 1 week) 3.9   1.5–11.1 0.004

No dialysis 10.7   3.0–37.5 0.000

BUN = blood urea nitrogen.
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cases in our study. In a North American
general hospital the incidence of drug-
induced ARF was estimated to be 20%
[24]. Different studies from the Middle
East have reported higher incidences of
drug-induced ARF, up to 24% reported
from Kuwait [4]. Our data showed a lower
incidence than previously reported [4,24].

The mortality rate in this study was
40.0%. This is in agreement with the gen-
eral impression that, despite impressive ad-
vances in the management of patients with
ARF, there has been little improvement in
survival rates [25]. The main causes of
death in our population were uncontrolled
sepsis and multi-organ failure in 39 cases
(26.0%). All patients with chronic liver dis-
ease who developed ARF during hospital-
ization died. ARF complicating chronic
liver diseases is not infrequent in this region
where there is high prevalence of chronic
carrier state for viral hepatitis [8]. In one
study from Saudi Arabia 4 out of 18 deaths
in ARF were caused by hepatic failure [21].

In our study, hepatic failure was the main
cause of death in 4.0% of cases.

Patients who developed ARF in hospital
show a higher mortality rate and less
chance of their renal function recovering to
normal. This can be explained by the fact
that those patients who acquired renal fail-
ure during hospitalization are already ill and
have concomitant medical problems such
as chronic liver disease. A better survival
rate was observed in younger patients, low
peak BUN, short duration of ARF (< 1
week) and in those patients who did not re-
quire dialysis treatment.

In summary, ARF remains one of the
major medical problems that require special
attention in hospitalized patients. Despite
the developments in diagnostic techniques
and the availability of dialysis in most re-
ferral hospitals, the morbidity and mortality
associated with ARF remains high. Appro-
priate treatment and avoidance of toxic
agents in hospitalized patients may help to
reduce the mortality in those at high risk.
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ABSTRACT To determine the microbiology of wound infection following caesarean section and to evaluate
the use of Gram stain for the predicton of subsequent microbiological culture results, 1319 surgical wounds
were followed up. We did Gram stains and cultures on exudates from open wounds and on aspirates if the
wounds had demonstrable fluid collection. Incidence of post-caesarean wound infection was 8.1%. Ninety-
three (86.9%) of 107 infected wounds were culture positive, with Staphylococcus aureus the most frequently
found organism (42%). Organisms seen by Gram stain yielded a sensitivity of 96.6%, specificity of 88.9%,
positive predictive value of 97.7% and negative predictive value of 84.2% when used to predict positive
culture results for bacterial wound infection.

Microbiologie de l’infection de la plaie après césarienne dans un hôpital jordanien
RESUME Afin de déterminer la microbiologie de l’infection de la plaie après une césarienne et d’évaluer
l’utilisation de la coloration de Gram pour prévoir les résultats des cultures microbiologiques ultérieures,
1319 plaies chirurgicales ont fait l’objet d’un suivi. Nous avons procédé à une coloration de Gram et à des
cultures sur des exsudats de plaies ouvertes et des échantillons prélevés par aspiration si la plaie avait une
accumulation de fluides manifeste. L’incidence de l’infection de la plaie après césarienne s’élevait à 8,1 %.
Quatre-vingt-treize (86,9 %) des 107 plaies infectées avaient des cultures positives, Staphylococcus aureus
étant le micro-organisme le plus fréquemment trouvé (42 %). Les micro-organismes mis en évidence par
coloration de Gram ont donné une sensibilité de 96,6 %, une spécificité de 88,9 %, une valeur prédictive
positive de 97,7 % et une valeur prédictive négative de 84,2 % lorsqu’ils étaient utilisés pour prévoir les
résultats de culture positifs pour les infections bactériennes des plaies.
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Introduction
Wound infection after caesarean delivery
occurs in 2%–16% of patients, depending
on factors such as antibiotic prophylaxis,
length of labour, duration of rupture of
membranes, duration of internal monitor-
ing, and number of vaginal examinations
[1,2]. In one case–control study conducted
in a university hospital population, it was
reported that 89% of 57 post-caesarean
wound infections were culture-positive
[3].

The Gram stain has been found to be
highly specific but less sensitive in the pre-
diction of post-caesarean endomyometritis
[4] and in the early detection of significant
burn wound microbial growth [5]. In these
studies, infection was defined as microbio-
logic recovery of pathogenic organisms by
culture.

The isolation of genital mycoplasmas
from post-caesarean wound infections has
also been reported, however pathogenicity
in this setting was not precisely known.
The Gram stain findings consistently
showed predominantly white blood cells
and no organisms [6,7].

We conducted this study to define the
prevalence of pathogenic organisms in
post-caesarean wound infection in our hos-
pital and to evaluate the use of Gram stain
to predict subsequent microbiological cul-
ture results. Cultures were not done for
Mycoplasma hominis or Ureaplasma ure-
alyticum (no special facilities available).
The literature was also reviewed for the
predisposing factors and preventive mea-
sures of wound infection following caesar-
ean section.

Methods
We followed prospectively a total of 1319
women who underwent caesarean section

at the Department of Obstetrics and Gy-
naecology, Queen Alia Military Hospita in
the period between 1 October 1998 and 31
January 2002. The hospital has a fully-
equipped, central sterile supply department
and a regularly updated disinfection policy.
The basic universal management of caesar-
ean section was followed and all patients
received 1 g of cephalothin sodium (Keflin)
intravenously as prophylaxis at the time of
umbilical cord clamping. A wound infection
was identified by the presence of purulent
discharge from the incision with erythema-
tous cellulitis, induration or pain, and de-
monstrable fluid collection noted on
ultrasound. Women with stitch abscesses,
haematomas and seromas, or those devel-
oping infection after hospital discharge,
were not included in this study.

Purulent exudates were obtained from
the open discharging wounds with a sterile
cotton swab. Aspirates were obtained by
preparing the wound area with alcohol, in-
serting a sterile needle through the healing
incision and aspirating fluid into a sterile
syringe. Culturing was done within 1 hour
using standard bacteriological inoculation
techniques. Blood, chocolate (Diagnolab,
Barcelona, Spain) and MacConkey (MAST
Diagnostics, Merseyside, United Kingdom)
agars were used to isolate Gram-positive
and Gram-negative aerobic microorgan-
isms. Schaedler agar (BBL Microbiology
Systems, Cockeysville, Maryland, United
States of America) was used for the isola-
tion of anaerobes. The aerobic plates were
read within 24–48 hours and the anaerobic
plates at 48 and 72 hours. The anaerobic
plates were kept 1 week before a final neg-
ative result was confirmed. Quantitative
bacteriology was not performed. Any
growth was subsequently identified by
standard microbiological methods. Gram
stains were also performed and recorded at
the time of culturing. Primary culturing and
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Gram staining of specimens were done by
Medical Laboratory Scientific Officer
Grade 1. Microscopic examination of
Gram-stained slides and subsequent identi-
fication of bacterial isolates were done by
an experienced senior microbiologist. The
Gram stain results were defined as follows:
a positive Gram stain requires that organ-
isms with or without appreciable numbers
of white blood cells were seen under oil
immersion light microscopy; a negative
Gram stain requires that no organisms
were seen under oil immersion light mi-
croscopy.

The Gram stain results were studied in
comparison with isolation of viable organ-
isms in cultures. Sensitivity, specificity,
and predictive values were calculated by
standard formulae. A true positive was de-
fined as a positive smear from a wound
from which an organism was subsequently
cultured within 48 hours. A false positive
had a positive smear but a negative culture
within 48 hours. A false negative had a neg-
ative smear but a positive culture within 48
hours of incubation. Fisher exact test was
applied as a test of significance.

Results
Of 12 083 women delivered during the
study period; 1319 (10.9%) had caesarean
section. Of these, 107 (8.1%) developed an
abdominal incision infection during hospi-
talization, 93 of which (86.9%) were
classed as positive. A total of 112 organ-
isms were isolated. There were 47 (42%)
Staphylococcus aureus, 31 (27.7%) Es-
cherichia coli, 23 (20.5%) Klebsiella sp., 6
(5.3%) Pseudomonas sp., 3 (2.7%) Entero-
coccus sp. and 2 (1.8%) anaerobes.

The wound was open in 87 (81%) of
the 107 cases. Eighty-three of the 87
(95.4%) cultures from open wounds were
positive.

Gram stains of the exudates and aspi-
rates were used to predict subsequent mi-
crobiological culture results (Table 1).
Organisms examined by Gram stain yielded
a sensitivity of 96.6%, specificity of
88.9%, positive predictive value of 97.7%
and negative predictive value of 84.2%
when used to predict positive culture re-
sults for bacterial wound infection. The
difference between positive and negative
Gram staining for prediction of subsequent
culture results was statistically significant
(P < 0.0001) by Fisher exact test.

Discussion
Wound infection is a common surgical
complication, often requiring a prolonged
hospital stay and leading to increased costs.
It represents the most common serious
complication of caesarean section. There
are at least two mechanisms responsible
for the development of post-caesarean
wound infection: first, increased amniotic
fluid and wound colonization by cervico-
vaginal flora due to prolonged rupture of
membranes, and second, increased exoge-
nous bacterial contamination by skin flora
due to breaks in sterile technique, often ac-
companying difficult or emergency sur-
gery [3,8].

Table 1 Results of Gram stain and culture of
the 107 wound samples

Gram stain Positive Negative Total
culture culture

Positive Gram
stain 86 2 88

Negative Gram
stain 3 16 19

Total 89 18 107

P< 0.0001 by Fisher exact test.
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The commonest causative organism of
post-caesarean section wound infection in
our sample was S. aureus. One of the major
problems facing the laboratory is distin-
guishing clinically significant, pathogenic
strains of coagulase-negative staphylococ-
ci from contaminant strains [9]. The im-
portance of coagulase-negative staphylo-
cocci is increasing due to the increase in
the use of transient or permanent medical
devices, such as intravascular catheters
and prosthetic devices in seriously ill and
immunocompromised patients. All coagu-
lase-negative staphylococci in our study
were isolated from open wounds and re-
garded as skin contaminants. There were
only 2 anaerobic organisms isolated.

In all, 10 closed and 4 open wound cul-
tures were negative and did not grow viable
organisms. This might be attributed to dif-
ficult-to-grow fastidious organisms, inap-
propriate processing of specimens in the
laboratory or the administration of antibiot-
ics prior to specimen collection.

False positive Gram stain results could
be due to either stained cotton swab fibres
or stain deposits or crystals. False negative
Gram stain results could be due to low
numbers of organisms or inadequate
screening of the smear. Gram stain proved
to be simple, rapid, cheap and of acceptable
predictive value.

Careful examination of Gram-stained
slides is required to determine Gram-stain
affinity, morphology and arrangement of
the organisms and consequently guide the
early choice of the appropriate antimicrobi-
al agent. However it has to be emphasized
that Gram stain should not be a substitute
for culture.

The reported rate of wound infection
after caesarean section ranges widely,
largely because of different risk factors
among diverse patient populations. In some
studies, mean rate of wound infection after

caesarean section was found to be 10%
among women not receiving prophylactic
antibiotics [10,11]. The incidence of post-
caesarean section wound infection was
4.5% in a tertiary hospital in Saudi Arabia
[12], however the rate in our sample was
8.1%. Underestimation of wound infection
rates has always been a concern as some
hospitals send comparatively few swabs to
the laboratory for examination, conse-
quently any measure of infection that de-
pends on routinely analysed swabs is likely
to underestimate the actual level [13]. Sim-
ilarly, wound infections may present later
after discharge from hospital, as women
who have a caesarean section usually have
a relatively short stay. Hence, without fol-
low-up in the community, underestimation
may exist. [14–16], and one study reported
that 36% of post-caesarean section wound
infections were diagnosed following the
patients’ discharge from hospital [15].
Therefore, it is strongly recommended that
data on post-discharge surveillance should
always be included to realistically estimate
the true rates of post-caesarean section
wound infection and to allow the imple-
mentation of adequate preventive mea-
sures.

The incidence of post-caesarean wound
infection has been found to be higher fol-
lowing emergency rather than elective cae-
sarean section [8,17,18], in general ward
rather than private ward cases [19], in clin-
ic rather than private patients [18] and in
patients from lower rather than higher so-
cioeconomic groups [15,20].

Various risk factors have been assessed
in relation to post-caesarean surgical site
infection [21,22]. Prolonged rupture of
membranes [8,19], multiple pelvic exami-
nations [18,19], duration of operation, ver-
tical skin incision, category of surgeon
[18], maternal weight, obesity and thick-
ness of subcutaneous tissue at the surgery
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site [15,20] and anaemia [19,22] have been
identified as statistically significant factors
associated with a high risk of post-caesare-
an wound infection.

Antibiotic prophylaxis has been found
to be the most significant protective factor
in reducing both the rate of post-caesarean
section wound infection [15,23] and costs
[24]. Most clinical trials have shown no
significant difference in the efficacy of var-
ious antibiotic regimens [25]. However, an-
tibiotic prophylaxis will not prevent
infection if poor surgical techniques have
been employed, and will result in the selec-
tion of resistant bacteria [26,27]. Post-
caesarean wound infection caused by en-
terococci have been significantly associat-
ed with the use of cephalosporin
prophylaxis [28]. Therefore, anxieties
about antimicrobial toxicity (including aller-
gic reactions), the potential to cause an in-
crease in hospital-acquired infection with
resistant organisms and the possible mask-
ing of early infection in the neonate have
suggested that the overall risk–benefit ratio
and cost–effectiveness may not be favour-
able.

A significant reduction in the rate and
severity of postoperative endometritis after

caesarean section has been reported in as-
sociation with the application of strict pre-
operative hygienic routines. However, no
similar reduction was found concerning
wound infections [29]. The redisinfection
of the skin around the caesarean incision
before skin closure has been reported to
reduce the incidence of postoperative
wound infection [30], however no benefit
from the use of adhesive plastic drapes
could be demonstrated [30,31]. It has also
been reported that antibiotic irrigation is
safe, showing no noted adverse effects,
and is an effective method in reducing
post-caesarean section infectious morbidi-
ty and wound infections [32].

In a controlled clinical trial to study the
treatment of postoperative wound infec-
tions following caesarean section or total
abdominal hysterectomy, the topical appli-
cation of crude undiluted honey was asso-
ciated with faster eradication of bacterial
infections, shorter periods of concomitant
antibiotic use and hospital stay, accelera-
tion of wound healing, prevention of
wound dehiscence with the consequent
need for re-suturing, and finally minimal
scar formation [33].
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Attitudes of general practitioners to pharmaceutical sales representatives in Sousse
ABSTRACT The therapeutic knowledge of physicians is the corner stone to the rational use of medicines;
however information about medicines is generally obtained from the pharmaceutical industry via their sales
representatives (reps). We aimed to identify general practitioners’ (GPs) attitudes to pharmaceutical reps
and the information they provide. We surveyed 140 GPs using a self-administered questionnaire. The
response rate was 78% (72 GPs from the public sector and 68 from the private sector). About 10% of the
GPs said they received daily visits from pharmaceutical reps; 84% of GPs considered them an efficient
source of information and 31% said they might change their therapeutic prescribing following visits from
these reps. Because of their positive perception of pharmaceutical reps, GPs are susceptible to the informa-
tion they provide. Controlling the validity of the therapeutic information imparted by the pharmaceutical
industry is thus a fundamental component of the programme for the rational use of medicines.

Attitudes des généralistes vis-à-vis des représentants pharmaceutiques à Sousse
RESUME Les connaissances thérapeutiques des médecins sont à la base de l’usage rationnel des médica-
ments ; toutefois, les informations sur les médicaments leur sont fournies en règle générale par l’industrie
pharmaceutique par le biais de ses représentants. Notre objectif était d’identifier les attitudes des général-
istes vis-à-vis des représentants pharmaceutiques et de l’information qu’ils fournissent. Nous avons effec-
tué une enquête auprès de 140 généralistes à l’aide d’un questionnaire auto-administré. Le taux de réponse
était de 78 % (72 généralistes du secteur public et 68 du secteur privé). Environ 10 %  des généralistes ont
déclaré recevoir des visites de représentants pharmaceutiques quotidiennement ; 84 % des généralistes
les considéraient comme une source d’information efficace et 31 % reconnaissaient qu’ils pouvaient modifier
leur prescription thérapeutique suite à la visite de ces représentants. Par conséquent, du fait de la perception
positive qu’ils ont des représentants pharmaceutiques, les généralistes sont réceptifs à l’information fournie
par ces derniers. Le contrôle de la validité des informations thérapeutiques transmises par l’industrie phar-
maceutique est donc une composante fondamentale du programme sur l’usage rationnel des médicaments.
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ABSTRACT The Faculty of Medicine at Jordan University of Science and Technology was established in
1986. Innovative changes were introduced to the traditional subject-based, hospital-oriented curriculum in
1999, the objectives of which were to integrate student learning, emphasize student-centred learning,
develop training in a community setting, and introduce elective learning packages. To evaluate the integrated
learning in the new curriculum, we assessed the validity and reliability of students’ scores. The scores for the
integrated ‘modules’ were compared with those in general subjects studied in the traditional way. Our study
showed that results of tests taken on the new ‘modules’ are both valid and reliable measures of students’
performance.

Approches didactiques novatrices dans une école de médicine bien établie : l’expérience de
l’Université jordanienne des sciences et de la technologie
RESUME La Faculté de médecine de l’Université jordanienne des sciences et de la technologie a été créée
en 1986. Des changements novateurs ont été introduits en 1999 dans le programme traditionnel d’études par
matières à orientation hospitalière ; ces changements avaient pour objectifs d’intégrer l’apprentissage des
étudiants, de faire une large place à l’apprentissage centré sur l’étudiant, de développer la formation au sein
de la communauté, et d’introduire des modules d’apprentissage optionnels. Pour évaluer l’apprentissage
intégré dans le nouveau programme, nous avons déterminé la validité et la fiabilité des scores des étudiants.
Les scores pour les modules intégrés ont été comparés avec ceux obtenus dans les disciplines générales
étudiées de manière traditionnelle. Notre étude montre que les résultats des tests passés sur les nouveaux
« modules » sont des mesures valables et fiables de la performance des étudiants.
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Introduction
The medical school
The Faculty of Medicine in Jordan Univer-
sity of Science and Technology (JUST)
was established in 1986. It was the second
faculty of medicine to be opened in Jordan
(the first being at the University of Jordan
in Amman). The campus also houses the
860-bed teaching hospital, King Abdullah
University Hospital. The first group of stu-
dents graduated in June 1991. Annual stu-
dent intake increased from around 50 in the
early years to about 200 in more recent
years. The original 6-year curriculum fol-
lowed the well-established traditional, dis-
cipline-based, hospital-oriented model.

Rationale for innovation
Global standards of medical education
and the evolving needs of the national
health system
The curriculum content is a balance be-
tween universals such as the basic sciences
and clinical skills, and the particular local
health priorities as determined by the com-
munity context and the national health sys-
tem, and embracing the socioeconomic,
environmental, health and cultural charac-
teristics of both. Education should take full
account of this context.

Global changes in medical education,
namely the increasing globalization of med-
icine and the global initiatives to establish
international standards for the content, pro-
cess, and educational outcome of under-
graduate medical education programmes,
give great consideration to the issue of con-
text [1–3].

The common ground for internationally
sound standards in medical education must
be the academic quality and clinical devel-
opment of the student. But without applica-
tion to context, medical education is
incomplete. Context must be attended to by

addressing the needs of the national health
system, and health personnel training pro-
grammes should primarily cater to the
needs of the health care services.

Health needs of the community
The health needs of the community were
assessed and an appraisal of the functional
components of the health system helped to
determine how far these were conducive to
meeting those needs. It was evident that the
traditional curriculum, which is individual
patient-oriented and hospital-based, lacked
the desired social orientation of health and
disease. Student training was invariably
centred around disease from the narrow
angle of diagnosis and management.

In designing the new curriculum, the
challenges that lie ahead and the tasks med-
ical students have to perform have to be
brought to the fore. The recognized impor-
tance of health care delivery in the commu-
nity and the importance of improving
training in family medicine should consti-
tute the pillars on which curriculum inno-
vation is built [4,5]. It was therefore
decided that both the learning objectives
and the training setting had to be remod-
elled.

Fragmentation of learning
An increased orientation towards the con-
sumer, i.e. the student, and the shift of fo-
cus from teacher or trainer to student or
trainee was an added mandate that helped in
formulating the changes that were needed
in the faculty’s educational strategy [6].

Another factor was the problems asso-
ciated with increasing specialization in
medicine and the need to view the patient as
a whole. The rapid growth of knowledge
also fuelled a concern that students were
learning less and less about more and more
[7,8].
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A major shortcoming of traditional
teaching is that it fragments the patient into
a collection of organs and disease entities.
It fails to capture the full psychological and
spiritual dimensions of a patient’s illness.
Physicians can seem only concerned about
patients as bearers of pathologies to be
eliminated. This is augmented by the arti-
ficial division of medical education into
components related to the academic de-
partments or disciplines. For example, in a
discipline-based curriculum, peptic ulcer is
taught separately by each of the following
departments: pathology, pharmacology,
medicine and surgery.

It was decided that the innovations in
the curriculum should introduce the full
range and complexity of health, disease, ill-
ness and sickness. Students will be trained
to be alert to the social conditions in which
people live, which are increasingly under-
stood to play an important role in illness
and anxiety about illness.

Objectives of the innovation
The objectives were to integrate student
learning, put emphasis on student-centred
learning, develop training in a community
setting and introduce elective learning
packages.

The integrated curriculum
Horizontal integration between basic and
paraclinical disciplines is augmented by the
vertical integration with clinical application.
The integration of medical sciences with
clinical medicine is emphasized even during
the early phases of training.

During the first year and a half, the gen-
eral subjects of basic medical sciences are
taught in the traditional subject-based fash-
ion. The next year and a half is devoted to
the study of nine body systems called
‘modules’—the cardiovascular system,
respiratory system, haemopoietic system,

digestive system, endocrine system, mus-
culoskeletal system, neuroscience 1, neu-
roscience 2, and the reproductive and
urinary system. The remaining 3 years are
spent in various clinical disciplines.

Student-centred learning
The characteristic mode of student assess-
ment in the traditional model is based on
testing factual knowledge. In the new cur-
riculum, success is judged by what stu-
dents learn, rather than what they are
taught. The move from an emphasis on the
delivery of knowledge by the teacher to
student self-learning is reflected in the
student-centred approach.

Methods
In order to evaluate the integrated learning
in the new curriculum, we assessed the va-
lidity and reliability of students’ test scores
in the integrated module subjects (both reli-
ability and validity obtained here refer to the
results of the tests and not to the tests
themselves). The students’ test scores in
integrated modules were compared with
their test scores in general subjects studied
in the traditional way.

The study population comprised all sec-
ond year medical students, 262 in total, for
the academic year 2000/2001. They were
in the first batch under the new curriculum,
and were the first to study the integrated
modules during the second semester.

The mean scores of all students in all 4
general subjects studied during the first se-
mester of the second year (pathology, mi-
crobiology, pharmacology, and bio-
statistics) were compared with the mean
scores in 3 modules (cardiovascular sys-
tem, respiratory system, and haemopoietic
system) covered during the second semes-
ter of the second year. The scores in the 4
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discipline-based general subjects were used
as the standard for measuring validity and
reliability of scores in the 3 modules.

A student score in any 1 subject, wheth-
er it is a general or a module, is made up of
scores in 2 mid-term and 1 end of term ex-
aminations. The pass score is 50 out of 100
marks. Since these are criterion-referenced
examinations, any student with a score of
less than 50 is obliged to restudy the sub-
ject concerned.

Criterion-related predictive validity was
used in this study to see how well test
scores achieved in the integrated module
subjects could be predicted by the scores
obtained in traditionally learned subjects.
Criterion-related predictive validity uses a
validity coefficient, which is the correlation
coefficient, as its index of measurement.
The validity coefficient is best determined
by the Pearson product-moment technique
when large sample size is involved, as in the
present study [9].

Results
The values of central tendency and disper-
sion of scores in the general and module
subjects are shown in Table 1. It can be

seen that there is a wide spread of scores in
both the general subjects and the modules
as evidenced by the range of values. This
variability among scores is necessary for
computing validity coefficients.

Table 2 shows the validity coefficients
between various subjects expressed as
Pearson product-moment correlation coef-
ficient, r. All the r-values are high enough to
indicate a fairly strong positive relationship
between the general subjects and the mod-
ules, as well as between the module sub-
jects themselves. The larger r-values reveal
that the characteristics measured in the
general subjects and the module subjects
are almost the same (e.g. specific know-
ledge recall and information synthesis).
Greater r-values usually suggest the stabili-
ty of the scores is greater, the time span
between the examinations has been short
and the spread of the scores is large. The
calculated validity coefficients in Table 2
also suggest that scores in general subjects
(predictor) are actually predictive of the
scores in module subjects (criterion).

In Figure 1, the linear regression indi-
cates that high predictor (general subjects)
scores tend to correlate with high criterion
(modules) scores and that low predictor

Table 1 Values of central tendency and dispersion of examination
scores in general subjects and in the new modules for 262
second year students, 2000/2001

Subject Mean score s Median Range
(%)

General (4 subjects) 67.7 12.3 66.5 38.8–95.8

Modules (3 subjects) 65.6 12.5 65.3 35.0–92.7

Cardiovascular system 63.8 13.7 63.0 35.0–96.0

Haemopoietic system 69.1 12.5 70.0 35.0–94.0

Respiratory system 63.6 13.2 64.0 35.0–90.0

s = standard deviation.
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scores tend to correlate with low criterion
scores, the coefficients of determination
(R2) being high in the 4 regression lines.

Table 3 shows that the linear regression
lines between scores of the general sub-
jects and those of the modules illustrated in
Figure 1 provide good fit to the data (statis-
tically significant).

Again, since these tests are criterion-
referenced tests, the reliability of scores
obtained in both the general and the module
subjects can best be determined by com-
puting the percentage of consistent deci-
sions over any 2 tests. For example, all
students obtaining a score of 80 or higher
on tests in both general and module sub-
jects are classified as masters in both sub-
jects. All students obtaining a score of less
than 80 on both tests are classified as non-
masters on both tests. The remaining stu-
dents are classified as master on 1 test and
nonmaster on the other. If this latter group
of reversals is relatively large, the tests are
inconsistent in classifying students. Con-
sistency (reliability) is determined as the
sum of masters and nonmasters in both
tests divided by the total number of stu-
dents.

Table 4 displays the consistency of ex-
amination scores in general subjects with
those in the new modules, using different

cut-off points for masters. The students’
scores reveal higher consistency for the 2
extreme cut-off points, 50 and 80. The to-
tal agreement between scores in general
subjects with those in module subjects is in
the order of 9 out of 10 students at cut-off
points 50 and 80. However, the majority of
those students are classed as masters when
the 50 cut-off point is considered, while
many of them are classed as nonmasters
when 80 is the cut-off point.

Discussion
The important qualities to consider when
evaluating innovative instructional methods
are validity and reliability of the results of
tests measuring students’ achievements in
the innovative programme. Testing stu-
dents’ achievements provides information
that is used in educational decisions. Evalu-
ation of tests done after the introduction of
a new instructional strategy is essential for
describing changes in students’ perfor-
mance as well as for judging the desirability
of the innovative programme itself.

Measuring the validity of the integrated
modules in the present study could best be
done by determining the extent to which
students achieved the intended objectives

Table 2 Pearson correlation coefficient (r) between examination scores in
various subjects

General Modules Cardiovascular Haemopoietic
system system

Modules 0.797

Cardiovascular system 0.873 0.846

Haemopoietic system 0.881 0.832 0.885

Respiratory system 0.776 0.956 0.781 0.765

All r-values are statistically significant, P < 0.001.
Using t-test, t = r√ [(n – 2)/(1 – r²)].
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Figure 1 Linear regression of scores on modules on general subjects
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of the modules. Validity here refers to the
meaningfulness and appropriateness of the
interpretations made on test scores rather
than on the test instrument itself.

A high degree of correlation was found
between the predictor, i.e. general subjects,

and the criterion, i.e. module subjects.
There was a significant fit for regression
lines drawn between the criterion and the
predictor. These regression lines support
the illustrated high degree of validity of stu-
dents’ performance in the modules.

Table 4 Consistency (%) of examination scores in general
subjects with those in modules using different master cut-
off points for 262 second year medical students, 2000/2001

Test subjects Consistency of scores (%)
Mastery cut-off point

50 60 70 80

General:modules 89.3 79.0 86.2 91.2

General:cardiovascular system 92.0 80.2 84.4 91.6

General:haemopoetic system 93.9 86.2 84.7 90.8

General:respiratory system 88.5 74.8 85.9 90.1

Table 3 Analysis of variance for simple linear regression of mean
examination scores in modules (criterion) on mean scores in general
subjects (predictor) for 262 students

Regression  SS  df  MS F P

Modules on general
Linear regression 25 902 1 25 902 452.19 < 0.001
Residuals 14 893 260 57

Cardiovascular system
on general

Linear regression 37 172 1 37 172 834.72 < 0.001
Residuals 11 578 260 45

Haemopoietic system
on general

Linear regression 31 814 1 31 814 904.38 < 0.001
Residuals 9 146 260 35

Respiratory system
on general

Linear regression 27 316 1 27 316 392.71 < 0.001
Residuals 18 085 260 70

SS = sum of squares.
df = degrees of freedom.
MS = mean square.
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The evaluation of students’ test results
in the integrated modules of cardiovascular,
respiratory, and haemopoietic systems
when compared to their performance in
subjects taught in the traditional fashion in-
dicates that their performance in these
modules has high validity. Examinations
done in both modes of teaching were test-
ing almost similar characteristics and the
stability of the scores is high.

The results exhibited in Tables 2 and 3
and Figure 1 indicate that students’ scores
in the integrated modules are accurate (val-
id) measures of students’ performance.

Next to validity, reliability is the most
important quality to seek in the evaluation
of the innovative instructional method of
integrated modules. Again, in interpreting
and using reliability information, it is impor-
tant to remember that reliability estimates
refer to the results of the test and not the
test itself. It is equally essential to remem-
ber that a valid measure is not necessarily
reliable and that reliability is strictly a statis-
tical concept.

When criterion-referenced tests are
considered, as in this study, it is best to

measure reliability by classifying students
as masters or nonmasters using an arbi-
trary cut-off point. The percentage of con-
sistent decisions over two tests provides a
simple and effective index of reliability.

The students’ performance in these in-
novative modules has a high degree of reli-
ability. Results obtained from tests on
modules are highly consistent with results
obtained from traditionally taught general
subjects. The results of tests done in the
integrated modules give a precise (reliable)
measure of students’ performance.

The observed high degree of reliability
of the innovative modules also provides the
consistency that makes validity of these in-
novations more prominent. Reliability is a
necessary condition for validity. The high
reliability indices revealed in Table 4 illus-
trate that the results of the examinations for
the new modules are reliable and precise
measures of student performance.

In conclusion, we found that the results
of students’ assessments in the innovative
‘modules’ are both valid and reliable mea-
sures of students’ performance.
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Medical Education in the EMR

The Regional Office has assigned top priority to human resources
policies formulation, planning and management. Human resources
policies have been developed in very few countries of the Region.
In most cases plans for human resources for health have been
worked out in the absence of clear-cut or agreed policies. To meet
this deficiency, guidelines for formulation of policies on human re-
sources development, prepared by a working group, are available.
Better performance of health personnel has been the most impor-
tant reason for the emphasis the Regional Office has placed on
strengthening and promoting programmes for continuing education
as well as programmes on management of human resources.

Source: http://www.emro.who.int/EMROInfo/MedicalEducation.htm
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RESUME Nous avons étudié le rythme nycthéméral de sécrétion du cortisol et la réponse du cortisol à la
1-24 corticotropine pendant le ramadan chez 11 sujets volontaires sains, de sexe masculin, âgés de 20 à
35 ans. Ceux-ci ont d’abord été explorés deux semaines avant le ramadan par deux tests à 250 mg de
1-24 corticotropine pratiqués l’un à 8 h et l’autre à 20 h, puis après 16 à 22 jours de jeûne, par un dosage de
la cortisolémie à 8 h et un test à la 1-24 corticotropine à 20 h. Avant le ramadan, le taux de cortisol de base
était significativement plus élevé à 8 h qu’à 20 h et la réponse du cortisol à la 1-24 corticotropine était
également plus élevée à 8 h qu’à 20 h mais cette différence était non significative. Pendant le ramadan, le
taux de cortisol à 8 h s’abaisse par rapport à sa valeur à la même heure avant le ramadan ; le taux de 20 h
s’élève légèrement par rapport à sa valeur à la même heure avant le ramadan. La réponse du cortisol à la
1-24 corticotropine à 20 h pendant le ramadan ne présente pas de différence significative avec les réponses
avant le ramadan à 20 h et à 8 h.

Cortisol rhythm during Ramadan
ABSTRACT We studied the nyctohemeral cortisol secretion rhythm and the cortisol response to 1-24 cor-
ticotropin during Ramadan in 11 healthy, male volunteers aged 20–35 years. Their response to 250 mg 1-24
corticotropin was investigated 2 weeks before Ramadan by testing daily at 08:00 and 20:00 hours. After
16-22 days of fasting, their cortisol levels were measured at 08:00 hours and their response to 1-24
corticotropin at 20:00 hours. Before Ramadan, the baseline cortisol level was significantly higher at 08:00
hours than at 20:00 hours and the cortisol response to 1-24 corticotropin was also higher at 08:00 hours but
this difference was not significant. During Ramadan, the cortisol level at 08:00 hours was lower than at the
same time before Ramadan; the level at 20:00 hours was slightly higher than at the same time before
Ramadan. There was no significant difference between the cortisol response to 1-24 corticotropin at 20:00
hours during Ramadan and the responses before Ramadan at 20:00 hours and 08:00 hours.
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Introduction
Le mois du ramadan (9e mois de l’année lu-
naire) est un mois sacré au cours duquel le
jeûne est obligatoire pour les musulmans
entre le lever et le coucher du soleil. Au
cours de ce mois, on assiste à une inversion
partielle du rythme nycthéméral avec un
jeûne diurne, une prise alimentaire nocturne
et un état de veille prolongé compensé par
une période de sommeil diurne variable.
Ces modifications peuvent-elles influencer
le rythme circadien de la sécrétion du corti-
sol ? L’ objectif de notre étude est d’évaluer
l’influence des modifications du mode de
vie pendant le mois du ramadan sur le
rythme nycthéméral de sécrétion du corti-
sol.

Méthodes
Onze (11) sujets masculins volontaires
sains ont participé à cette étude. Ils sont
âgés de 20 à 35 ans (âge moyen 26,5 ±
1,4 ans) ; leur indice de corpulence moyen
est de 23,5 ± 2,8 kg/m2  et ils ne prennent
aucune médication.

La réponse surrénalienne à la corti-
cotrophine (ACTH) est évaluée par l’aug-
mentation du taux de cortisol 30 minutes
(T30’) et 60 minutes (T60’) après une in-
jection intraveineuse de 250 µg de Sy-
nacthène® immédiat (ACTH 1-24). La
première exploration pratiquée une quin-
zaine de jours avant le début du mois de ra-
madan comprend un test au Synacthène® à
8 h puis à 20 h, avec un intervalle minimal
de cinq jours entre les deux tests.

Le mois de ramadan, pendant notre
étude, coïncide avec le mois de décembre
2000. Les sujets jeûnent du lever du soleil
(6 h) jusqu’au coucher (17 h 15).

La deuxième exploration est faite pen-
dant le ramadan, après une durée moyenne
de 17 jours de jeûne (extrêmes 16-22 jours)

et comprend un dosage de la cortisolémie
de base à 8 h et un test au Synacthène® le
même jour à 20 h, soit 3 h environ après la
rupture du jeûne. Le dosage du cortisol
plasmatique est fait par méthode radio-
immunologique de compétition. La sensibi-
leté du test est de 10 nmol. Les valeurs
normales sont comprises le matin entre 260
et 720 nmol/L et le soir entre 50 et
350 nmol/L. L’analyse statistique est réa-
lisée à l’aide du logiciel Epi Info version 6.
Les comparaisons entre les variables
continues utilisent le test t de Student.
Le Ñ cortisol correspond à la différence en-
tre le taux du cortisol à T60’ au cours du
test au Synacthène® et le taux de cortisol de
base (T0).

Résultats 
Avant le ramadan

Exploration à 8 h
Le taux de base du cortisol à 8 h est de
749,50 ± 207 nmol/L. Ce taux augmente en
moyenne de 67 % au cours du test de sti-
mulation par l’ACTH ; il passe à 1118 ±
53 nmol/L à la 30e minute et à 1167 ±
46 nmol/L à la 60e  minute, ce qui cor-
respond à un Ñ cortisol de 424,4 ±
185,7 nmol/L.

Exploration à 20 h
Le taux de base du cortisol à 20 h est de
195,18 ± 79 nmol/L. Ce taux augmente en
moyenne de 456 % au cours du test de
stimulation par l’ACTH ; il passe à 769 ±
27 nmol/L à la 30e minute et à 950 ±
41 nmol/L à la 60e minute, ce qui
correspond à un Ñ cortisol de 742,5 ±
138,1 nmol/L.

Comparé aux résultats de 8 h, le taux de
cortisol à 20 h est moins élevé (p < 0,001)
et son pic au cours du test est moins impor-
tant mais cette différence n’est pas statis-

∇

∇

∇
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tiquement significative. La comparaison
des Ñ cortisol montre que la réponse du
cortisol est significativement plus élevée à
20 h qu’à 8 h (p < 0,001).

Pendant le ramadan

Exploration à 8 h
Le taux de base du cortisol à 8 h est de
646,30 ± 81 nmol/L. Ce taux est plus bas
qu’à la même heure avant le ramadan, mais
cette différence n’est pas statistiquement
significative.

Exploration à 20 h
Le taux de base du cortisol à 20 h est de
319 ± 19 nmol/L. Ce taux augmente en
moyenne de 254 % au cours du test de
stimulation par l’ACTH ; il passe à 904 ±
41 nmol/L à la 30e minute et à 1102 ±
51 nmol/L à la 60e minute, ce qui corres-
pond à un Ñ cortisol de 595,2 ±
97,9 nmol/L. Le taux de 20 h s’élève
légèrement par rapport à sa valeur à la
même heure avant le ramadan (p = 0,08)
mais reste nettement inférieur au taux ma-
tinal pendant le ramadan (p = 0,001) et
avant le ramadan (p < 0,001).

L’élévation du cortisol au cours du test
au Synacthène® à 20 h pendant le ramadan
ne présente pas de différence significative
avec l’élévation d’avant le ramadan à la
même heure ni avec celle d’avant le ra-
madan à 8 h.

Discussion
Les rythmes biologiques représentent un
phénomène adaptatif des êtres vivants aux
variations périodiques de l’environnement :
alternance jour/nuit ou variations saison-
nières [1]. Les activités endocrines hu-
maines ne sont pas constantes et varient
suivant des rythmes ultradiens (90 à 120
minutes), circadiens (24 heures) et circan-

nuels (1 an) afin d’assurer le maintien des
équilibres physiologiques et biochimiques
de l’organisme [2,3]. Toute modification
du mode de vie (inversion du rythme veille/
sommeil ou jeûne prolongé) entraînant une
perturbation des horloges biologiques peut
influencer l’activité, en particulier circa-
dienne, de la sécrétion de certaines hor-
mones et même de leurs actions sur leurs
tissus cibles [2,4]. Le système endocrinien
le plus sensible à ce genre de variations est
l’axe hypothalamo-hypophyso-surrénalien
[4].

Il est admis que la rythmicité hypo-
thalamique (CRH) circadienne transmet ses
signaux à la rythmicité pituitaire (ACTH)
qui, à son tour, les communique à la ryth-
micité du cortex surrénalien. La sécrétion
du cortisol, principale hormone du stress,
suit donc un rythme nycthéméral répon-
dant aux besoins de l’individu. L’ACTH suit
un mouvement comparable mais décalé
dans le temps ; son pic se situe entre minuit
et 3 h du matin [5].

Il existe aussi des variations circa-
diennes de la susceptibilité des organes ci-
bles à l’ACTH [2,5,6]. Les variations circa-
diennes des effets de l’ACTH sur l’activité
corticosurrénalienne sont rapportées
depuis les années 60 [7,8]. Reinberg et coll.
ont comparé le pic de cortisol obtenu au
cours de trois épreuves de stimulation par
l’ACTH 1-17, pratiquées respectivement à
7 h, 14 h et à 21 h. Les résultats obtenus
montrent que les concentrations plasma-
tiques de cortisol les plus élevées
s’observent après l’injection de 7 h et les
plus faibles après l’injection de 21 h [2,5].
Les auteurs concluent que la stimulation est
maximale lorsqu’elle est faite au voisinage
du pic circadien spontané de la sécrétion du
cortisol [2].

Nos résultats pour les tests réalisés
avant le mois de ramadan concordent avec
ces constatations puisque le pic du cortisol
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après Synacthène® à 8 h est plus élevé que
celui de 20 h. Cependant, dans notre étude,
le Ñ cortisol au cours du test à 20 h est plus
élevé que celui obtenu à 8 h. En effet, nous
avons calculé les variations relativement au
taux de base ; or ce dernier est plus bas à
20 h. Ferrari et coll. ont aussi démontré que
les concentrations plasmatiques de cortisol
après une stimulation par l’ACTH sont plus
élevées le matin que le soir, mais en expri-
mant leurs résultats en augmentation rela-
tive par rapport au taux de base, ces
derniers concluent que la réponse est plus
forte à 21 h qu’à 7 h, ce qui se rapproche
de nos résultats [9].

Plusieurs facteurs peuvent modifier le
rythme nycthéméral de l’axe corticotrope.
L’alternance lumière/obscurité est habi-
tuellement parallèle au rythme veille/som-
meil. Toute modification de la durée d’éveil
entraînant par conséquent une modification
de la durée d’exposition à la lumière peut
influencer le rythme nycthéméral de la
sécrétion de cortisol. Ceci est observé prin-
cipalement au cours des phénomènes de
décalage horaire (jet lag) [10,11]. Toute
situation de stress, d’ordre physique ou
psychique, provoque une stimulation de la
sécrétion de cortisol. L’effet du jeûne sur la
sécrétion de cortisol a été aussi étudié par
plusieurs auteurs. Un jeûne court (8 à 10 h)
n’altère pas le taux de cortisol de base mais
diminue la réponse de l’axe corticotrope à
la stimulation induite par le stress [12]. Un
jeûne calorique de cinq jours entraîne une
augmentation du taux de cortisol de base et
une modification du rythme nycthéméral
avec un décalage du pic du cortisol vers le
début de l’après-midi [13].

Pendant le mois du ramadan, plusieurs
auteurs se sont intéressés aux variations de
certains paramètres biologiques. Ben Raya-
na et coll. ont constaté une augmentation
des taux sanguins de calcium, phosphore,
créatinine et protides et une baisse du taux

des triglycérides après 10 h de jeûne [14].
Zebidi et coll. ont rapporté une baisse
significative de la glycémie avec une aug-
mentation des triglycérides et des acides
gras libres en fin de jeûne [15]. Iraki et coll.
ont noté une élévation du taux plasmatique
de la gastrine et une baisse du pH gastrique
[16].

L’état de jeûne hydrique et calorique,
relativement court (12 h) mais répété sur
29 à 30 jours, qui caractérise le mois du
ramadan peut expliquer la baisse du taux de
cortisol à 8 h observée pendant ce mois.
Ceci est en accord avec les résultats des
études déjà citées [13]. Il peut s’agir soit
d’un décalage du pic matinal [13], soit
d’une baisse du taux de base secondaire à
des baisses modérées et récurrentes de la
glycémie [17]. Outre l’état de jeûne, on as-
siste aussi pendant le mois du ramadan à
une modification du rythme veille/sommeil,
la prise alimentaire étant concentrée pen-
dant la période nocturne, d’où une ten-
dance à veiller le plus souvent au-delà de
minuit. Une étude marocaine a montré une
augmentation de la durée d’éveil pendant le
ramadan [18]. Ceci peut entraîner un dé-
calage de la sécrétion de l’ACTH et peut-
être un décalage du pic matinal du cortisol.

Dans notre étude, le taux du cortisol à
20 h pendant le ramadan est légèrement
plus élevé que celui d’avant le ramadan à la
même heure. Cette élévation peut être expli-
quée par une stimulation de la sécrétion du
cortisol suite à la prise alimentaire relative-
ment riche en protéines au moment de la
rupture du jeûne.

Al-Hadramy et coll. ont aussi constaté
pendant le ramadan une baisse du taux ma-
tinal du cortisol (prélevé à 10 h) et une élé-
vation de son taux nocturne (prélevé à
minuit) [19].

Récemment, l’étude du cycle du corti-
sol pendant le mois du ramadan par Bogdan
et coll. a démontré un décalage du pic ma-
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tinal du cortisol, mais ce dernier est plus
important que le pic matinal observé avant
le ramadan [20]. Ils ont constaté aussi une
augmentation du taux de cortisol en fin
d’après-midi avec un plateau entre 16 h et
20 h, sachant que la prise alimentaire au
cours de cette étude s’est faite à 20 h.

Le rythme nycthéméral de la sécrétion
du cortisol est globalement conservé pen-
dant le mois du ramadan, puisque le taux de
20 h reste nettement inférieur à celui de 8 h.
Cette constatation a été initialement rap-
portée par Chossat puis confirmée par
d’autres études au cours desquelles on a
démontré que, pendant une diète protéique,
le rythme circadien est conservé pour
toutes les variables physiologiques étudiées
(GH, insuline, Glucagon et cortisol) [21].

La sensibilité de la surrénale à la stimula-
tion par l’ACTH ne semble pas être in-

fluencée par les modifications observées
pendant le mois du ramadan.

Conclusion
Pendant le ramadan, il existe une élévation
du cortisol à 20 h non accompagnée d’une
baisse nette du cortisol à 8 h. Cette situa-
tion pourrait aboutir à une hyperproduction
du cortisol sur les 24 h qui serait mieux ex-
plorée par la mesure du cortisol libre uri-
naire. Des prélèvements réguliers au cours
de la journée pendant le ramadan devraient
aussi permettre de mieux étudier le cycle du
cortisol dans cette période de jeûne et de
modification du rythme veille/sommeil.
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Metabolic effects of Ramadan fasting on type 2 diabetes
ABSTRACT We assessed the effects of Ramadan fasting on metabolic control, particularly change of HDL-
cholesterol in 25 type 2 diabetic patients treated with diet or oral agents, with good metabolic control. Clinical
and biochemical parameters and food intake were evaluated 3 weeks before Ramadan, in the fourth week
of Ramadan and 3 weeks after Ramadan. There were no changes in body weight and blood pressure nor any
metabolic complications. The mean plasma fasting glucose, serum fructosamin and haemoglobin A1c did not
change. We found a negative relation between cholesterol intake during Ramadan and the change of HDL-
cholesterol. When cholesterol intake was lower than 400 mg/day, plasma HDL-cholesterol increased by 13%
at the end of Ramadan and by 23% 3 weeks after Ramadan.

RESUME Nous avons analysé les effets métaboliques, en particulier les variations du cholestérol HDL, du
jeûne du mois de ramadan chez 25 diabétiques de type 2 bien équilibrés traités par le régime ou les
antidiabétiques oraux. Nos patients ont été évalués trois semaines avant le ramadan, durant la quatrième
semaine du mois de ramadan et trois semaines aprés le mois de ramadan. Cette évaluation a comporté une
enquête clinique, une enquête nutritionnelle et des analyses biologiques. Le jeûne du mois de ramadan n’a
pas eu d’influence sur le poids, la tension artérielle, la glycémie, la fructosamine et l’hémoglobine A1c. Nous
avons trouvé une relation négative entre les variations du cholestérol HDL et la consommation alimentaire de
cholestérol. Le cholestérol HDL a augmenté de 13 % à la fin du jeûne et de 23 % trois semaines après la fin
du jeûne chez les diabétiques ayant eu une consommation alimentaire de cholestérol inférieure à 400 mg/j.
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Introduction
Il existe plusieurs types de jeûne, des
jeûnes de courte durée supprimant un ou
deux repas, des jeûnes prolongés se limitant
à l’absorption d’eau durant plusieurs jours
et des jeûnes sélectifs qui suppriment une
catégorie d’aliments : matières grasses,
protides, glucides. Ces jeûnes entraînent
une restriction partielle, totale ou sélective
des aliments pour une durée variable.

Le jeûne religieux a une finalité et une
signification différentes du jeûne médical.
Le jeûne est une prescription religieuse qui
remonte loin dans l’histoire de l’humanité.
Le mois de ramadan est le 9e mois de
l’année lunaire. C’est un mois sacré où les
musulmans sont assignés à jeûner de l’aube
jusqu’au coucher du soleil. Quand le jeûne
peut altérer de façon significative la santé
du jeûneur ou quand celui-ci est malade,
l’islam le dispense du jeûne. « Allah cher-
che à vous faciliter l’accomplissement de la
règle, il ne cherche pas à vous la rendre dif-
ficile ». Sourate 2, La Génisse , verset 185
[1].

Le diabète étant une maladie chronique,
le non-accomplissement du jeûne est au-
torisé par la religion. Le plus souvent, les
diabétiques traités à l’insuline acceptent
facilement de ne pas jeûner alors que les
diabétiques traités par le régime seul ou/et
par les antidiabétiques oraux sont souvent
réticents et décident de jeûner [1-3].

Le jeûne pratiqué par les musulmans au
cours du mois de ramadan se caractérise
par une privation aussi bien hydrique
qu’énergétique concomitante dont la durée
n’excède pas 14 heures par jour, répétée
pendant un mois. Il diffère du jeûne phy-
siologique normal par sa position dans le
cycle nycthéméral puisqu’il correspond à la
période où l’organisme est habitué à être
ravitaillé en énergie et/ou ses besoins sont
les plus forts et il diffère donc du jeûne de

longue durée par sa périodicité et sa courte
durée.

 Les apports alimentaires sont exclu-
sivement nocturnes et caractérisés par un
repas copieux à la rupture du jeûne avec un
repas léger à l’aube à base de sucres lents
[3,4]. Ces modifications du comportement
alimentaire sont accompagnées de change-
ments du rythme de vie et de perturbations
du cycle du sommeil. En effet, au cours du
mois de ramadan, le début du sommeil est
décalé à 0 ± 1 heure alors qu’il a lieu vers
22 h en dehors du ramadan, et le réveil ma-
tinal est retardé de 2 heures en moyenne
[5]. Peu d’études ont été publiées sur les
effets du jeûne et sa tolérance chez les
diabétiques de type 2, et en particulier les
effets du jeûne sur les modifications des
lipides plasmatiques et sur les habitudes et
la consommation alimentaire [2,6-8].

Les objectifs de notre étude sont
d’analyser les conséquences du jeûne du
mois de ramadan sur le poids, la tension
artérielle, le contrôle glycémique et les lipo-
protéines plasmatiques chez des diabé-
tiques de type 2 bien équilibrés sous
antidiabétiques oraux, et d’étudier les mo-
difications qualitatives et quantitatives des
apports alimentaires et leur influence sur
les lipoprotéines, en particulier sur le
cholestérol HDL.

Méthodes
C’est une étude descriptive comparative in-
cluant 25 diabétiques de type 2 ayant décidé
de jeûner le mois de ramadan et accepté de
se soumettre à notre protocole. Tous les
patients ont observé le jeûne pendant tout le
mois de ramadan, qui a coïncidé avec la
période allant du 10 décembre 1999 au
10 janvier 2000. Le jeûne débutait alors en-
tre 5 h et 5 h 30 le matin et finissait vers 17
h 30, soit une durée moyenne de 12 heures.
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 Les critères d’inclusion concernent des
diabétiques de type 2 traités par régime     et/
ou traitement oral (glycémie à jeun
< 10 mmol/L et glycémie post-prandiale
< 11 mmol/L), d’âge inférieur à 60 ans et
indemnes de complications dégénératives
graves.

Les critères d’exclusion sont un mau-
vais équilibre du diabète, la présence d’une
hypertension artérielle et/ou d’une hyperli-
poprotéinémie, et le risque d’hypoglycémie
grave.

Nos patients sont évalués sur trois pé-
riodes différentes : la première période
(T0), 20 à 30 jours avant le début du mois
de ramadan ; la 2e période (T1), entre le 25e

et le 27e jour du mois de ramadan ; et la 3e

période (T2), 20 jours après la fin du mois
de ramadan.

L’adhésion au protocole : les patients
sont recrutés 30 jours avant le début du
mois de ramadan et le protocole est
présenté et discuté avec chaque patient. Le
recrutement a concerné 25 patients ayant
accepté de se soumettre aux différentes
phases du protocole. Ces patients habitent
dans le district de la ville de Tunis. Dix-huit
(18) patients (8 femmes et 10 hommes)
seulement ont participé aux 3 phases du
protocole et ont rempli soigneusement les
enquêtes alimentaires du point de vue
qualitatif et quantitatif. L’âge moyen est de
46,4 ± 8 ans et l’indice de masse corporelle
de 27,1 ± 3 kg/m². Seize (16) de nos
patients sont traités par les antidiabétiques
oraux (89 %) et 2 par régime seul (11 %).
La durée connue du diabète est de 6 ± 2
ans ; la pression artérielle systolique est en
moyenne 129 ± 16 mmHg et la pression
artérielle diastolique est en moyenne de
76 ± 8 mmHg. Le poids moyen est de
70,5 ± 17,7 kg. 

Le jeûne pratiqué par les musulmans au
cours du mois de ramadan se caractérise
par une privation aussi bien hydrique

qu’énergétique concomitante dont la durée
est de 12 heures en moyenne par jour,
répétée pendant un mois.

Au cours du mois de ramadan, les médi-
caments sont pris soit le soir, soit en fin de
nuit à l’aube au moment du souhour qui
consiste en une collation à base de glucides
lents. La posologie habituelle des bi-
guanides est répartie en 2 prises,
au souhour et à la rupture du jeûne. Pour les
sulfamides, la dose habituelle du soir est
maintenue juste avant la rupture du jeûne, la
dose habituelle du matin est prise
au souhour, la dose de midi est supprimée.

L’examen clinique a précisé le poids, la
pression artérielle systolique et diastolique
avec la recherche de corps cétoniques dans
les urines et des signes d’hypoglycémie par
le même médecin au cours des trois
périodes. Tous ces paramètres ont été
notés sur une fiche clinique aux différents
temps de l’étude.

L’enquête nutritionnelle utilise la mé-
thode du semainier. Les patients ont répon-
du aux 3 enquêtes alimentaires à T0, T1 et
T2 en enregistrant eux-mêmes par écrit et
de façon minutieuse pendant 3 jours con-
sécutifs la nature et la quantité des aliments
ingérés ainsi que l’horaire de prise des re-
pas. Chaque enregistrement a été validé par
la même diététicienne et le bilan nutritionnel
est traité grâce au logiciel Bilnut [©Nu-
trisoft].

Les paramètres biologiques étudiés sont
la glycémie, l’hémoglobine A1c, la fruc-
tosamine, l’uricémie, la créatininémie, la
protidémie et les paramètres lipidiques :
cholestérol total, triglycérides, cholestérol
HDL, cholestérol LDL, apolipoprotéines
AI, apolipoprotéines B. Ils ont été réalisés
au cours des 3 périodes. Les prélèvements
sont tous réalisés après un jeûne d’au
moins 12 heures. Au cours du mois de ra-
madan, le souhour, qui représente la der-
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nière prise alimentaire, est consommé
obligatoirement à minuit la veille du prélève-
ment pour pouvoir pratiquer les analyses le
lendemain à midi en respectant les 12 heu-
res de jeûne.

Le dosage de la glycémie est fait par la
méthode enzymatique à la glucose oxydase
(Kit Hycel sur analyseur LISA-HYCEL).
L’hémoglobine A1c a été déterminée par
chromatographie échangeuse d’ions sur
des microcolonnes Biosystem.

La fructosamine a été dosée par la
méthode cinétique colorimétrique de
Johnson (Kit Biosystem adapté sur analy-
seur LISA-HYCEL).

La créatinine a été dosée par méthode
cinétique colorimétrique de Jaffé (Kit Hycel
– analyseur LISA-HYCEL).

L’acide urique, le cholestérol total et les
triglycérides ont été dosés par méthodes
enzymatiques (Kits Hycel adaptés sur ana-
lyseur LISA-HYCEL).

Le cholestérol HDL a été dosé par
précipitation sélective (Kit Randox) et le
cholestérol LDL a été calculé selon la for-
mule de Friedwald. Les apolipoprotéines AI
et B ont été dosées par immunoturbidimé-
trie (Kit Hycel adapté sur analyseur LISA-
HYCEL).

Les différents paramètres sont saisis à
l’aide d’un logiciel Epi Info et exprimés en
moyenne ± écart-type. On a utilisé
l’analyse de variance (ANOVA) et les tests
non paramétriques de Kruskal-Wallis pour
la comparaison des moyennes et le test du
khi-carré pour la comparaison des
fréquences.

Résultats
Paramètres cliniques 
Le jeûne du mois de ramadan n’a pas eu
d’influence statistiquement significative sur
le poids, sur la pression artérielle systolique
(PAS) et diastolique (PAD). Ces constantes

sont restées stables au cours du jeûne et
3 semaines après la fin du mois de ramadan
(Tableau 1).

Contrôle glycémique 
Aucun incident ni accident n’a été signalé
par les patients au cours du jeûne du mois
de ramadan ; la glycémie à jeun est restée
stable accompagnée d’une légère augmen-
tation du taux de fructosamine et de
l’hémoglobine A1c pendant ramadan mais
cette différence n’est pas statistiquement
significative (Tableau 2).

L’analyse de l’équilibre glycémique
selon le type de traitement ne montre pas de
variations de la glycémie à jeun et de
l’hémoglobine A1c selon le type de traite-
ment.

Paramètres lipidiques 
Les taux de cholestérol total et des trigly-
cérides n’ont pas significativement changé
pendant le mois de ramadan.

Le cholestérol total est de 4,24 ±
1 mmol/L à T0 , 4,45 ± 1 mmol/L à T1 et
4,30 ± 1 mmol/L à T2. Le cholestérol HDL
a subi une légère augmentation (Tableau 3).

L’étude des variations en pourcentage
des lipoprotéines montre une augmentation
de + 8,3 % du taux de cholestérol HDL à la
fin du mois de ramadan (T1 - T0), qui se

Tableau 1 Evolution des paramètres cliniques

Paramètres T0 T1 T2
cliniques

Poids (kg) 70,5 ± 17      70 ± 17     70 ±18

PAS (mmHg)  129 ± 16    131 ± 17   131 ± 18

PAD (mmHg)  76 ± 8    68 ± 7    79 ± 7

IMC (kg/m²)   27,12 ± 8,76) 27,0 ± 8 27,0 ± 8

T0 : 3 semaines avant ramadan ; T1 : 25e-27e jour
du ramadan ; T2 : 20 jours après la fin du
ramadan.
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maintient 20 jours après la fin du jeûne à
plus de 13 % (T2 - T0). Le cholestérol LDL
a augmenté de 3 % au cours du mois de
ramadan (T1 - T0) et a diminué de 2 % 20
jours après la fin du jeûne (T2 - T0) sans
modification significative du cholestérol to-
tal. Ces modifications ne sont pas statis-
tiquement significatives (Tableau 4).

Evolution des apports
alimentaires 
L’apport calorique total pendant le mois de
ramadan diminue de façon substantielle et

passe de 2084 ± 515 calories par jour à T0,
à 1981 ± 464 calories par jour à T1 et à
2183 ± 485 calories à T2 ; mais cette mo-
dification n’est pas statistiquement signifi-
cative et ne s’accompagne pas de variation
du poids.

Cette diminution de l’apport calorique
s’accompagne d’une diminution de la
fréquence des prises alimentaires, qui est
passée de 4,5 ± 0,8/j à 2,8 ± 0,5/j. La plus
grande part de la ration énergétique totale
est consommée au moment même de la
rupture du jeûne. Concernant l’évolution de
l’apport des différents nutriments, on ne
note pas de variation pour les glucides
(229,8 ± 65 g ; 231,8 g ± 62 g et 249 ±
67 g respectivement avant, pendant et
après ramadan). De même, les lipides et les
protides n’ont pas subi de variation.

L’apport protidique est de 75,72 ± 17 g
avant ramadan et de 73,9 ± 17 g au cours
du mois de ramadan et passe à 78,9 ± 18 g
après ramadan mais il se produit une nette
augmentation de l’apport en protéines ani-
males par rapport aux protéines végétales
pendant ramadan avec un rapport protéines
animales/protéines végétales qui passe de
1,87 avant ramadan à 2,07 au cours du
mois de ramadan. L’apport alimentaire en
cholestérol a augmenté en moyenne de
40 % au cours du jeûne. Il est passé de
301 mg/j à 435 mg/j (Tableau 5) alors que

Tableau 2 Evolution des paramètres
métaboliques

Paramètres T0 T1 T2
métaboliques

Glycémie à jeun
(mmol/L)   9,6 ± 3 9,8 ± 3 8,5 ± 3

HbA1c (%)       9,2 ± 2,4  10,7 ± 1,2    8,5 ± 2,3

Fructosamine
(µmol/L) 288,7 ± 50   303 ± 60   291 ± 75

Créatinine
(µmol/L)       66 ± 13     67 ± 11     73 ± 13

Acide urique
(µmol/L)     254 ± 64   252 ± 66   280 ± 68

T0 : 3 semaines avant ramadan ;T1 : 25e-27e jour
du ramadan ;  T2 : 20 jours après la fin du
ramadan.

Tableau 3 Modifications des paramètres lipidiques

Paramètres lipidiques T0 T1 T2

Cholestérol (mmol/L) Total 4,24 ± 1 4,45 ± 1 4,30 ± 1

HDL    1,05 ± 0,3    1,11 ± 0,2    1,16 ± 0,4

LDL 2,81 ± 1    2,89 ± 0,8    2,76 ± 0,9

Apolipoprotéines (g/L) A I    1,54 ± 0,3    1,58 ± 0,3    1,52 ± 0,3

B    1,22 ± 0,2    1,33 ± 0,3    1,18 ± 0,3

Triglycérides (mmol/L)    0,83 ± 0,5    0,82 ± 0,5    0,87 ± 0,5
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l’apport lipidique a diminué au cours du
mois de ramadan ; il est de 85 ± 22 g/j pen-
dant ramadan alors qu’il était de 95,5 g ± 31
g/j avant le mois de ramadan.

Apports alimentaires en
cholestérol et variation du
cholestérol HDL
Dans le groupe consommant moins de
400 mg/j de cholestérol pendant ramadan,
le taux moyen de cholestérol HDL avant ra-
madan est de 1,12 ± 0,37 mmol/L et passe
respectivement à 1,22 ± 0,27 mmol/L à la
fin du mois de ramadan (soit 13,5 %
d’augmentation) et à 1,36 ± 0,45 mmol/L
20 jours après la fin du mois de ramadan
(20 % d’augmentation). Le groupe des pa-
tients consommant plus de 400 mg/j de
cholestérol (Tableaux 6 et 7) n’ont pas
bénéficié de cette augmentation du taux de

Tableau 4 Variation en pourcentage des
lipoprotéines

Lipoprotéines T1-T0 (%) T2-T0 (%)

Cholestérol HDL + 8,3 ± 17,7 + 13 ± 22

Cholestérol LDL + 3 - 2

T0 : 3 semaines avant ramadan ; T1 : 25e-27e jour
du ramadan ; T2 : 20 jours après la fin du
ramadan.

Tableau 5 Evolution de l’apport calorique global et des
différents nutriments

Nutriments T0 T1 T2

Fréquence des repas      4,5 ± 0,8       2,8 ± 0,5      3,8 ±0,9

Apport calorique
global (kcal/j)     2084 ± 515     1981 ± 464    2183 ± 485

Glucides (%)    41 ± 7    39 ± 5    40 ± 7

Glucides (g/j) 229,8 ± 65 231,8 ± 62 249,6 ± 67

Protides (%)    15 ± 2   15 ± 2   14 ± 2

Protides (g/j) 75,72 ± 17   73,9 ± 17   78,9 ± 18

Rapport protéines
animales/végétales     1,87 ± 0,6      2,07 ± 0,68      1,77 ± 0,66

Lipides totaux (g/j)    95,5 ± 31   85,0 ± 22   96,6 ± 30

Lipides totaux (%)      44     46      46

AGS g/j (%)  28,1 (29) 25,3 (30) 28,4 (29)

AGM g/j (%) 45,1 (48) 40 (47) 45,3 (47)

AGP g/j (%) 21,1 (23) 19,8 (23) 23 (24)

Cholestérol alimentaire
(mg/j)       301 ± 138       435 ± 204      320 ±159

T0 : 3 semaines avant ramadan ; T1 : 25e-27e jour du ramadan ;
T2 : 20 jours après la fin du ramadan.
AGS : acides gras saturés.
AGM : acides gras monoinsaturés.
AGP : acides polyinsaturés.
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cholestérol HDL. La valeur de p est à 4 %
(Tableau 7).

Discussion 
Il n’y a pas eu de variation significative du
poids au cours du jeûne dans notre étude.
Le poids moyen est resté stable à 70 kg à
cause de la stabilité de l’apport calorique
global et de la stabilisation des valeurs gly-
cémiques. En effet, le poids ne subit pas de
variation significative au cours du jeûne
chez le diabétique de type 2 dans la majorité
des études [2,6,8], et ceci malgré une di-
minution de l’activité physique. Habituelle-
ment, les diabétiques de type 2 réduisent
leur activité physique de peur de faire des

hypoglycémies [2,3]. Cependant une dimi-
nution du poids (p < 0,03) a été rapportée
[9] et serait secondaire à une diminution
des apports énergétiques chez 22 diabé-
tiques de type 2 sous traitement oral avec
un équilibre glycémique stable, l’apport ca-
lorique étant de 1480 ± 326 kcal/j avant ra-
madan et de 1193 ± 378 kcal au cours du
mois de ramadan.

Nous n’avons pas noté également de
variations des chiffres tensionnels au cours
du mois de ramadan dans notre étude. Dans
une population de 99 patients ayant une hy-
pertension artérielle essentielle non compli-
quée, le jeûne du mois de ramadan n’a pas
eu d’influence significative sur les chiffres
de la tension artérielle systolique et dias-

Tableau 7 Variation (en %) du cholestérol HDL en fonction de
l’apport en cholestérol au cours du mois de ramadan

Apport alimentaire T1-T0 (%) T2-T0 (%)

Cholestérol < 400 mg/j + 13,5 % ± 20 + 23,0 % ± 13,2

Cholestérol ≥ 400 mg/j      + 0,6 % ± 13,1  - 0,29 % ± 25,6

Signification statistique       NS    p < 0,04

T0 : 3 semaines avant ramadan ; T1 : 25e-27e jour du ramadan ;
T2 : 20 jours après la fin du ramadan.
NS : différence statistiquement non significative.

Tableau 6 Moyenne du cholestérol HDL en fonction de l’apport alimentaire en
cholestérol au cours du mois de ramadan

Cholestérol HDL Apport en cholestérol Apport en cholestérol  Signification
 (mmol/L) < 400 mg/j (n = 10) ≥≥≥≥≥ 400 mg/j (n = 8) statistique

T0 1,12 ± 0,37 0,99 ± 0,28 NS

T1 1,22 ± 0,27 0,97 ± 0,25 p < 0,04

T2 1,36 ± 0,45 0,94 ± 0,22 p < 0,02

T0 : 3 semaines avant ramadan ; T1 : 25e - 27e jour du ramadan ; T2 : 20 jours après la fin du
ramadan.
NS : différence statistiquement non significative.
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tolique. Ces patients ont eu un enregistre-
ment continu de la pression artérielle en
ambulatoire par la méthode du MAPA. Le
jeûne a été bien supporté et les variations de
la pression artérielle sont minimes et se-
raient secondaires au changement du cycle
de sommeil et de l’activité physique [5].

A la fin du mois de ramadan, nous
n’avons pas noté de différence statistique-
ment significative en ce qui concerne la
glycémie à jeun, la fructosamine et
l’hémoglobine A1c. Il n’y a pas eu non plus
d’hypoglycémie clinique ou biologique
dans notre étude. L’équilibre glycémique
chez le diabétique de type 2 ne se modifie
pas au cours du jeûne du mois de ramadan
[2,3,7,8,10,11]. L’incidence des épisodes
hypoglycémiques n’est pas différente dans
le groupe jeûneurs par rapport au groupe
non-jeûneurs dans l’étude évaluant
l’efficacité et la tolérance du glimépiride
chez les diabétiques de type 2 au cours du
mois de ramadan [6]. C’est une étude mul-
ticentrique, internationale, randomisée
ayant inclus 381 diabétiques. Les auteurs
concluent que le glimépiride, pris une fois
par jour, est efficace et bien toléré chez le
diabétique de type 2 ayant décidé
d’observer le jeûne et que la réduction de la
dose de glimépiride de 1 mg par rapport à la
dose administrée avant ramadan réduit de
manière significative le risque d’hypogly-
cémie [6].

Dans l’étude de Belkadir, ayant inclus
542 diabétiques de type 2 traités par les sul-
famides hypoglycémiants, il n’a pas été
montré de différence significative de
l’hémoglobine A1c et de la fructosamine au
cours du mois de ramadan par rapport au
groupe témoin [8].

Le nombre d’épisodes d’hypoglycémies
est évalué à 0,8 épisodes par patient par an-
née. Cette fréquence semble un peu élevée
malgré un mauvais contrôle glycémique
avec une hémoglobine A1c à 13-14 % [12].

Dans notre étude, l’apport calorique
global pendant le mois de ramadan a di-
minué. Cette baisse de l’apport calorique
pourrait s’expliquer par une diminution de
la fréquence des repas : en effet, 93 % des
patients font 2 repas par jour au maximum
pendant le mois de ramadan. L’apport ali-
mentaire en cholestérol a augmenté de
40 % avec augmentation du rapport pro-
téines animales/protéines végétales égal à 2.
Ceci est lié aux habitudes alimentaires
observées lors du mois de ramadan, avec
consommation importante de mets et de
plats traditionnels riches en protéines ani-
males. La consommation de viande et
d’œufs augmente avec une fréquence mo-
yenne de 4,3 et 6,1 fois par semaine res-
pectivement. Cette surconsommation de
protéines animales contraste avec une ten-
dance à la baisse de la consommation de
légumes et une réduction des apports en
glucides [13]. La structure de la ration
observée chez nos patients est particulière-
ment riche en lipides (47 % de la ration ca-
lorique globale) dont presque la moitié est
sous forme d’acides gras monoinsaturés.

Lors de l’analyse globale des paramè-
tres lipidiques, le cholestérol total et le
cholestérol HDL ont subi une légère aug-
mentation au cours du jeûne. Si l’apport
alimentaire en cholestérol au cours du mois
de ramadan est inférieur à 400 mg/j, le
HDL-cholestérol augmente de 13 % et cette
augmentation atteint 23 % 20 jours après la
fin du mois de ramadan, avec une légère
diminution du LDL-cholestérol. Cependant,
les patients ayant eu une consommation
importante en cholestérol alimentaire
(> 400 mg/j) au cours du mois de ramadan
n’ont pas bénéficié de cette augmentation
du cholestérol HDL et on a même observé
une légère baisse du cholestérol HDL.

Peu d’études se sont intéressées aux ef-
fets du jeûne de ramadan sur les lipopro-
téines chez le diabétique. Maislos a rapporté
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une augmentation de 30 % du cholestérol
HDL et de l’apoprotéine AI chez des bé-
douins nomades en bonne santé du Nejev
sans modification significative du
cholestérol total, des triglycérides et du
cholestérol LDL [14,15]. Cette augmenta-
tion du cholestérol HDL est observée aussi
dans 2 études ayant intéressé des diabé-
tiques de type 2 sous traitement oral sans
modification significative du cholestérol to-
tal et du cholestérol LDL [2,7,11].

L’apport alimentaire en acides gras sa-
turés et en cholestérol augmente le taux du
cholestérol total et du cholestérol LDL plas-
matique. Les acides gras polyinsaturés ont
moins d’effet délétère que les acides gras
saturés [16,17], alors que les acides gras
monoinsaturés comme l’acide oléique re-
trouvé dans l’huile d’olive diminue le taux
de cholestérol total mais reste sans action
sur le cholestérol HDL [16-18]. Une alimen-
tation riche en acides gras monoinsaturés et
en carbohydrates à index glycémique faible
et pauvre en acides gras saturés pourrait
avoir de meilleurs effets métaboliques sur
les lipoprotéines chez le diabétique [19].

L’effet de la fréquence des repas sur le
métabolisme des lipoprotéines a attiré
l’attention de plusieurs auteurs et reste su-
jet de controverses [14,15,20]. L’augmen-
tation de la fréquence de la prise alimentaire
(17 snacks par jour = « nibling diet ») di-
minue le taux de cholestérol total et de
cholestérol LDL respectivement de 8 et de
15 % mais est sans effet sur le cholestérol
HDL [20,21].

Les moyens non pharmacologiques qui
contribuent à augmenter le taux de
cholestérol HDL chez le diabétique sont es-

sentiellement la perte de poids, l’exercice
physique, le contrôle glycémique et l’arrêt
du tabac. La consommation de tabac di-
minue en moyenne de moitié au cours du
mois de ramadan [13] mais ce paramètre
n’a pas été étudié dans notre série. Dans
notre échantillon, au cours du jeûne du
mois de ramadan, le poids, l’activité phy-
sique et le contrôle glycémique n’ont pas
changé alors qu’on a observé une augmen-
tation du cholestérol HDL qui serait donc en
rapport avec la consommation d’un repas
copieux au coucher du soleil « gorging diet
model » [15].

Conclusion
Nos résultats soulignent l’absence de con-
séquences significatives du jeûne de ra-
madan sur les différents métabolismes chez
le diabétique de type 2 équilibré sous traite-
ment oral et indemne de complications
dégénératives. Les effets sur les lipopro-
téines dépendent des apports alimentaires
en cholestérol. Le cholestérol HDL aug-
mente au cours du mois de ramadan ; cette
augmentation se maintient 20 jours après la
fin du jeûne et est inversement corrélée à
l’apport alimentaire en cholestérol. Il est
nécessaire d’assurer une éducation nutri-
tionnelle adéquate avant d’autoriser les pa-
tients diabétiques à jeûner.
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ABSTRACT Haematoxylin and eosin (H&E) is the most popular routine stain used in pathology laboratories
for highlighting cellular structures. To study the effect of tap water ‘softening’ (i.e. calcium extraction) on H&E
stains, 5 sets of slides from 30 different paraffin-embedded human pathologic tissue blocks were prepared
in the same way except for washing with 5 different types of water. Slides washed in untreated tap water
showed the best results concerning differentiation and colour intensity, while slides washed with softened or
other treated water showed poorer degrees of differentiation and colour intensity. The worst results were
obtained from slides washed with water containing sodium bicarbonate. Low calcium and magnesium ions
and high sodium ions in soft water adversely affect the results of routine H&E stain.

Effet de l’adoucissement de l’eau sur l’intensité de la couleur de la coloration de routine à
l’hématoxyline-éosine
RESUME L’hématoxyline et l’éosine sont les colorations les plus couramment utilisées dans les laboratoires
de pathologie pour la mise en évidence des structures cellulaires. Afin d’étudier l’effet de l’adoucissement de
l’eau du robinet (extraction du calcium) sur les colorations à l’hématoxyline et à l’éosine, cinq (5) séries de
lames issues de 30 blocs de tissus pathologiques humains différents inclus en paraffine ont été préparées
de la même manière, sauf pour le lavage qui a été effectué avec cinq types d’eau différents. Les lames lavées
à l’eau du robinet non traitée ont montré les meilleurs résultats pour ce qui concerne la différenciation et
l’intensité de la couleur, tandis que les lames lavées à l’eau adoucie ou avec une autre eau traitée affichaient
des degrés plus faibles de différenciation et d’intensité de la couleur. Les plus mauvais résultats ont été
obtenus avec les lames lavées à l’eau contenant du bicarbonate de sodium. La teneur faible en ions calcium
et magnésium et élevée en ions sodium de l’eau douce affecte négativement les résultats de la coloration de
routine à l’hématoxyline-éosine.
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 Introduction
Haematoxylin and eosin (H&E) is the most
widely applied routine stain in the histopa-
thology laboratory because of its ability to
highlight tissue structures and because it is
an inexpensive, quick method that is readily
available as powders or ready-to-use solu-
tions.

Haematoxylin stain is extracted from
the logwood of a tropical tree, Haematoxy-
lon campechianum [1]. The nuclei of cells
are stained by its active product, haematin,
which is produced when an oxidizing agent
is added. Haematin by itself has poor affin-
ity to stain nuclei without combining with a
mordant, such as aluminium, iron or other
metallic salts. Ripened haematoxylin can
stain nuclei by electrostatic attraction be-
tween its positive-charged ions with the
negative-charged contents in the nucleus
such as phosphate groups in DNA and RNA
and carboxylated or sulfated mucosub-
stances [2,3].

Eosin is an anionic dye that is usually
used as a counterstain to haematoxylin. It
can stain cytoplasmic organelles by elec-
trostatic attraction with positive-charged
ions in tissues such as collagen or muscle.

Many factors affect the colour intensity
of a stain, including the type of mordant,
the duration of each step in the staining
process, tissue fixation methods, pH and
many others. One of these factors may be
the tap water used for washing slides dur-
ing processing. At the laboratories of the
King Hussein Medical Centre in Jordan, it
was noticed that H&E stained slides
washed with ‘softened’ (treated) water be-
came faint compared with those previously
washed with ‘hard’ (untreated) tap water.
This led us to make a systematic compari-
son of different types of treated tap water
on the colour intensity of slides and to in-

vestigate changes in the chemical content
of tap water before and after treatment.

Methods
A total of 30 different human pathology tis-
sue specimens embedded in paraffin
blocks, previously fixed in 10% buffered
formalin, were processed routinely for his-
topathology. The tissue specimens included
samples from the endometrium, appendix,
gall bladder, spleen and other gastric and
pleural tissues obtained by surgery, curet-
tage and biopsy.  Five sections (5 µm thick)
were prepared from each paraffin block
and placed on different slides. The slides
were divided into 5 groups. Each group
was stained routinely with H&E stain under
the same conditions except that different
waters were used for the washing steps:
• tap water (untreated),
• soft water (treated tap water),
• 1% magnesium sulfate (MgSO4) dis-

solved in soft water,
• 1% calcium carbonate (CaCO3) dis-

solved in soft water, or
• 1% sodium bicarbonate (NaHCO3) dis-

solved in soft water.
The following H&E staining procedure

was applied:
1. De-wax slides in xylene.
2. Hydrate sections by applying different

concentrates of ethyl alcohol (70%,
85%, 95% up to absolute alcohol).

3. Wash in water.
4. Stain in Coles haematoxylin stain for 8

min.
5. Wash in water for 20 s.
6. Differentiate in 1% HCl dissolved in

70% alcohol for 10 s.
7. Wash in water for 20 s.
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8. Blue in Scott’s tap water solution for 1
min.

9. Wash in water for 1 min.
10.Stain in 0.5% eosin yellowish for 3 min.
11. Wash in water for 30 s.
12.Dehydrate through different concen-

trates of alcohol, clear in xylene, and
permanent mount with distrene-plasti-
cizer-xylene (DPX) synthetic resin.
All stained slides were reviewed micro-

scopically and evaluated for adequacy of
H&E stain, taking into consideration the
degree of differentiation, background stain
and the overall intensity of colour in com-
parison with slides washed in untreated tap
water.

Finally, water samples were taken from
the Kind Hussein Medical Centre before
and after water softening and the chemical
composition was analysed by the Water
Authority of Jordan to measure specific
conductance, pH and the concentrations of
various ions and heavy metals.

Results
Slides washed in raw untreated tap water
showed good differentiation and good co-
lour intensity for both the blue colour of
haematoxylin and red colour of eosin. This
group of slides washed in tap water was
used as a reference of colour intensity and
differentiation.

Slides washed in soft (treated) tap wa-
ter, showed faint blue colour and very faint
to almost absence of reddish colour of
eosin with poor differentiation (Figure 1).
Slides washed in 1% MgSO4 dissolved in
soft water showed slightly faint blue co-
lour, faint red colour of eosin with moder-
ate differentiation (Figure 2). Slides
washed in 1% CaCO3 dissolved in soft wa-
ter showed slightly faint blue colour, and
very faint red colour of eosin with poor dif-

ferentiation. The worst results were ob-
tained from slides washed in sodium bicar-
bonate (1% NaHCO3 dissolved in soft
water). They showed very faint blue co-
lour, and very faint to almost absence of
red colour of eosin with poor differentia-
tion.

Figure 1 Stained slide from colon specimen
treated with soft water

Figure 2 Stained slide from appendix
specimen treated with magnesium sulfate in
soft water

27 Effect of water softening.pmd 3/3/2005, 12:17 AM1111



1112 La Revue de Santé de la Méditerranée orientale, Vol. 9, No 5/6, 2003

Table 1 shows the chemical composi-
tion of water samples taken from the King
Hussein Medical Centre before and after
water softening. The amount of sodium
ions increased after water softening from
1.65 mEq/L in tap water to 7.98 mEq/L in
soft water, and the pH of soft water be-
came slightly more alkaline (from 7.60 to
8.02).

Discussion
Tap water contains large amounts of ions
such as calcium, magnesium and many
other minerals that make it ‘hard’ [4]. As
calcium and magnesium cations are rela-

Table 1 Chemical composition of water samples taken from King
Hussein Medical Centre before and after water softening

Chemical analysed Before After
softening softening

Specific conductance (µS/cm) 814 850

pH (units) 7.60 8.02

Ions
Calcium by titration (mEq/L) 4.40 0.00
Magnesium by calculation (mEq/L) 2.18 0.02
Sodium by flame photometry (mEq/L) 1.65 7.98
Potassium by flame photometry (mEq/L) 0.07 0.01
Chloride by titration (mEq/L) 3.01 2.88
Sulfate by titration (mEq/L) 0.75 0.75
Carbonate by titration (mEq/L) 0.00 0.00
Bicarbonate by H2SO4 titration (mEq/L) 4.18 4.09
Nitrate by spectrophotometry (mg/L as NO3) 30.71 30.61

Heavy metals
Iron (mg/L) 0.05 0.03
Manganese (mg/L) 0.015 0.013
Copper (mg/L) < 0.01 < 0.01
Lead (mg/L) < 0.01 < 0.01
Chromium (mg/L) < 0.01 < 0.01
Cadmium (mg/L) < 0.003 < 0.01
Zinc (mg/L) 0.17 0.01
Nickel (mg/L) < 0.01 < 0.01

tively insoluble in water, they tend to pre-
cipitate out as calcium carbonate, causing
scale and deposit problems in heat ex-
change equipment, boilers and pipelines.
‘Hardness’ of water is the concentration of
calcium and magnesium ions expressed in
terms of calcium carbonate. The amount of
hardness in natural waters may vary from
60 mg/L to over 180 mg/L calcium carbon-
ate. The main purpose of water softening in
big centres, hospitals and modern houses is
to eliminate calcium and magnesium ions,
which are replaced by sodium ions.

The increase in sodium ions as well as
the slightly more alkaline pH of soft water
shown here may be responsible for the de-
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terioration in the colour intensity of H&E
stain, mainly in the eosin red stain which
became faint or almost absent. It is highly
recommended to use raw untreated tap
water for washing steps in the routine H&E
stain and consideration should be given to
the effect of soft water on other stains.
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Note from the Editor

We would like to draw our readers’ attention to the evaluation form
at the end of this issue. We welcome comments from our readers,
which can help us improve the EMHJ. We would appreciate it there-
fore if readers could kindly take the time to complete this form and
return it to us. Alternatively, the form can be completed on line at:
http://www.emro.who.int/publications/emhj/evaluationform.asp
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SUMMARY Diabetes mellitus has become a monumental problem and a major health concern throughout the
world. We report on the programme developed by the Islamic Republic of Iran for control and management
of diabetes, which involves screening for type 2 diabetes in adults at risk and a systematic approach for
delivery of health care to people with diabetes.

Introduction
There is evidence indicating that diabetes in
adults must now be recognized as a signif-
icant threat to public health in rapidly de-
veloping countries; the World Health
Organization has proclaimed it “a silent epi-
demic”[1].

According to global database reports
collected by WHO which assess the num-
ber of people with diabetes worldwide for 3
specific points in time, viz. the years 1995,
2000 and 2025 [2], it has been estimated
that, between 1995 and 2025, the adult
population (≥ 20 years) will increase by
64%. The prevalence of diabetes will in-
crease by 35% (from 4% in 1995 to 5.4%
in 2025) and the number of diabetics will
increase by 122%, i.e. from 135 million
cases in 1995 to 300 million in the year
2025, the majority occurring in developing
countries. There will be a 42% increase,
from 51 million to 72 million, in the indus-

trialized countries and a 170% increase,
from 84 million to 228 million, in the devel-
oping countries. By 2025, it is projected
that more than 75% of people with diabetes
will reside in developing countries com-
pared to 62% in 1995. Over and above the
increase in prevalence, researchers have
estimated a loss of 5–10 years in life ex-
pectancy in patients over the age of 40 [3].

Background
In recent years type 2 diabetes has claimed
the attention of the health authorities of the
Islamic Republic of Iran. Since 1991 activ-
ities for the prevention and control of dia-
betes have been initiated as a pilot study in
3 rural areas, but because of the lack of
valid screening tests and well-equipped
health centres they were discontinued in
1993. Nonetheless, in 1996, a report cover-
ing the diabetes situation was presented to
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WHO (unpublished report) and a vital step
was taken towards diabetes prevention.
The same year, the Iranian National Adviso-
ry Committee resumed its work, and a new
comprehensive national strategy was de-
signed, with the support of the health au-
thorities concerned, for the prevention and
control of type 2 diabetes. Meanwhile, pro-
vincial advisory subcommittees for diabe-
tes with an endocrinologist or an internist
were established as a diabetes focal point.
Since 1999, the national programme has
been implemented as a pilot project in some
areas of 17 provinces of the Islamic Re-
public of Iran.

The health care system
The national programme for the prevention
and control of diabetes mellitus has been
adopted to concur with the current health
care system. The Islamic Republic of Iran
is committed to achieving health for all
through the primary health care approach.
Three sectors are currently involved in the
provision of health: government services,
health insurance, and the private sector.
The private health sector plays an impor-
tant role in the delivery of health care ser-
vices, especially in urban areas. The public
health care system encompasses the dis-
trict, provincial and national levels.

District level
From the very outset, the district has been
the smallest autonomous unit in the primary
health care network. Apart from the sec-
tions involved in overall planning, evalua-
tion and supervision, which are located
within higher-level facilities, all compo-
nents of the health care system function at
the district level [4]. Despite variations in
size and population density, the district is
undoubtedly the most appropriate location
for problem recognition, identification of

objectives specific to the area, coordination
of intrasectorial and intersectorial projects,
and on-site evaluation and supervision.

The health house
Health houses are located in villages and are
the most outlying rural facility in the net-
work. Each health house is capable of serv-
ing about 1500 people, and often covers up
to 4 satellite villages in addition to the main
village.

Most villages in the Islamic Republic of
Iran have far fewer than 1500 inhabitants.
The health house is staffed by 1 (or more)
male and 1 (or more) female behvarz (com-
munity health worker), chosen preferably
from among the local inhabitants. The main
function of a health house is to offer prima-
ry health care services to the community it
serves. Candidates used to be required to
have completed primary school, however,
from 2001, they have had to be high school
graduates. Candidates must successfully
complete a written exam and be inter-
viewed before enrolment in the training
course; their studies span 2 full years.
Some of the most important tasks of the
behvarz are:
• an annual census of the population cov-

ered
• public health education and encourage-

ment of community participation
• family health care services (family plan-

ning services, immunization for chil-
dren < 5, health care for school age
children)

• disease control services (communicable
and noncommunicable diseases)

• patient care and referral to the rural
health centres when necessary

• environmental health activities
• providing essential drugs
• home visits for follow-up of drop-out

cases
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• data collection, documentation, and
regular reporting.
Currently, over 22 000 behvarz in

14 924 health houses give coverage to
about 20 million people.

The rural health centre
The rural health centre is a village-based
facility which supervises the health house
in its own village and usually 4 other health
houses in neighbouring villages. Each rural
health centre covers an average of 90 000
people. Apart from the general physician, a
fully established rural health centre includes
on its staff at least 1 person trained in each
of the following fields: family health, dis-
ease control, environmental health, oral
health, laboratory technology, nursing as-
sistance and administration. The physician
supervises the staff. The rural health cen-
tre’s main responsibilities are:
• monitoring supervising, and supporting

3–5 health houses
• providing outpatient care and screening

of individuals referred to the health
house

• providing oral health services
• performing basic laboratory tests

(some)
• providing  maternity facilities (some)
• environmental health services
• data collection and regular reporting.

At present, 2243 rural health centres are
operational.

National programme for the
prevention and control of
diabetes mellitus
History of the programme
The Islamic Republic of Iran is one of the
first countries to have responded to “a call

for action” from the Eastern Mediterranean
Regional Office of the World Health Orga-
nization for the prevention and control of
diabetes mellitus [5]

The National Advisory Committee, es-
tablished in 1992, despite having been inac-
tive for years, finally resumed its
operations with new members in 1996. The
national programme for the prevention and
control of type 2 diabetes was designed in
the same year.

The aim of this programme is primary,
secondary, and tertiary prevention, through
community and high-risk screening, and
the integration of diabetes care into the pri-
mary healthcare network. The Ministry of
Health and Medical Education, with the co-
ordination of the National Diabetes Adviso-
ry Committee, launched 6 comprehensive
workshops about diabetes for physicians,
nurses and nutritionists in 1997 and 1998,
in which about 60 physicians, 60 nurses
and 60 nutritionists participated each year.

Objectives of the programme
General objectives
Prevention and control of type 2 diabetes
and its complications in the Islamic Repub-
lic of Iran.

Specific objectives
Primary prevention is a specific objective
and aims to reduce the prevalence and inci-
dence of type 2 diabetes and also to reduce
the prevalence and incidence of modifiable
predisposing factors to the condition (obe-
sity, physical inactivity, unhealthy diet,
etc).

Strategies for achieving these objectives
are to:
• modify life-styles in high-risk Iranian

populations
• control and reduce the predisposing

factors of diabetes
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• screen those at risk of type 2 diabetes
(see screening criteria below)

• control and follow up high risk popula-
tions

• enhance the perception and knowledge
of the community and health care per-
sonnel on diabetes, its predisposing fac-
tors and its complications.
Secondary prevention aims to prevent

and reduce short-term and long-term com-
plications and to postpone their develop-
ment—in effect, to alter the natural course
of the disease and stop its progression.

Tertiary prevention aims to reduce (and
postpone) the number of disabilities and
deaths caused by diabetes and its complica-
tions.

Outcome
• Reduce economic costs imposed by di-

abetes and it complications.
• Reduce disabilities caused by diabetes

and its complications.
• Reduce the mortality rate of diabetes

and its complications.
• Increase years of effective life.

The programme in operation
Four levels of health care have been de-
signed (Figure 1). At the first level, the beh-
varz in the health house, and the kardan
(health technician) in the urban health post
screen the community, evaluating men and
women at risk. At the second level, general
physicians and laboratory facilities are
made available in rural and urban health
centres in a diabetes team. General physi-
cians treat and control all patients accord-
ing to established protocols (Figure 2).
Patients are then referred for early detec-
tion of complications (screening) to the
third level, which is located in a district
hospital where an internist (or endocrinolo-

gist if available), a full-time educational
nurse and a part-time nutritionist staff the
diabetes unit. Patients needing more specif-
ic facilities for diagnosis and treatment are
then referred to the fourth level, which is
situated in a university (provincial) hospital
and has an internist (or an endocrinologist
if available) and a full-time educational
nurse and a part-time nutritionist who con-
stitute the diabetes team in the centre. The
third and fourth levels are responsible for
detection and management of the compli-
cations of diabetes according to set proto-
cols (Figure 3).

Screening criteria for individuals at
risk of type 2 diabetes mellitus
Three groups of individuals have been des-
ignated for screening:
• men and women ≥ 30 years of age who

have any of the following:
• history of diabetes mellitus among

first-degree relatives (father, mother,
brother or sister)

• at least 2 symptoms of diabetes
(polyuria, polydipsia, polyphagia)

• blood pressure ≥ 140/90 mmHg
• obesity (body mass index ≥ 30 kg/

m2)
• women who have had any of the fol-

lowing:
• ≥ 2 spontaneous abortions of un-

known cause
• intra-uterine fetal death
• children with birth weight ≥ 4 kg
• history of gestational diabetes melli-

tus
• pregnant women:

• in their 24–28th weeks of pregnancy
• classified as high-risk at the begin-

ning of their pregnancy (includes cri-
teria of groups listed above).
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Figure 1 Levels of diabetes care provided by the health care system of the Islamic Republic of
Iran

Discussion
The manifestations of diabetes cause con-
siderable human suffering and are increas-
ing burdens on the health care system. The

financial costs are enormous. In addition,
diabetes causes serious health complica-
tions: progressive damage to the eyes, kid-
neys, nerves and arteries represent the
major threats faced. Retinopathy is the
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Figure 2 Algorithm for detection and management of diabetes mellitus in the National Diabetes
Programme of the Islamic Republic of Iran
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leading cause of visual disability. Progres-
sive impairment of kidney function, culmi-
nating in end-stage renal failure, threatens
the health and lives of a substantial propor-
tion of those afflicted by diabetes. People
with diabetes run a particularly high risk of
developing coronary heart disease, a lead-
ing cause of death in the diabetic population
[1,2].

Despite the considerable repercussions
of the problem, evidence indicates that ma-
jor improvements in quality of life, a reduc-
tion in the incidence of complications and a
reduction in expenditure can be achieved
through effective mechanisms and appro-
priate actions taken by health authorities
[6].

The appropriate control and manage-
ment of diabetes, education of the popula-
tion and utilization of advanced technology
for diabetes health care would all contribute
to a better quality of life. In spite of the high
prevalence of diabetes and its complica-
tions and the availability of successful pre-
vention strategies, however, essential
healthcare requirements and facilities are
still lacking for the control of this disease.

Accepting diabetes and its associated
complications as a progressive, potentially
devastating, disease needing life-long treat-

ment and accounting for a significant pro-
portion of health care budgets makes this
condition a subject of major concern. Spe-
cific considerations for prevention and
control of type 2 diabetes are needed at all
levels of the healthcare system in order to
improve healthcare delivery to patients. Ed-
ucation of healthcare teams in the manage-
ment of diabetes and methods for
increasing knowledge in the community are
major aspects that need reinforcement.

The network for control and manage-
ment of type 2 diabetes in the Islamic Re-
public of Iran is a systematic approach for
delivery of healthcare to patients. Evalua-
tion and monitoring of this network has
been initiated, and will play an important
role in the enhancement of this urgently
needed network.
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SUMMARY Diabetes mellitus is a significant threat to public health. It is estimated that more than 1.5 million
people with diabetes live in the Islamic Republic of Iran. We report on the preliminary results of the national
programme for the prevention and control of type 2 diabetes which began in 1996. The pilot project has so far
been instituted in 17 provinces. Of 595 717 people aged 30 years and over, 247 518 were classed as at risk
and 3.6% had diabetes, 4.3% of women and 2.6% of men. Diabetes prevalence varied from 1.3% in rural
areas to 14.5% in large cities. Early detection and control strategies are aimed at diminishing the heavy
burden of diabetes.

Introduction
The manifestations of diabetes cause con-
siderable human suffering and impose
enormous expenditures. Worldwide data
currently available indicate that diabetes
mellitus has become a monumental prob-
lem and a major health concern, illustrating
thereby the global burden of diabetes [1–3].
According to the epidemiological studies,
there are 1.5 million people with diabetes in
Iran and about 14.5%–22.5% of the popu-
lation aged 30 and over have impaired glu-
cose tolerance (IGT), one fifth of them are
either at risk of macrovascular complica-
tions or are potentially diabetic. Overall,
20% of the Iranian population aged 30
years and over is at risk of diabetes [4].

Early detection and appropriate man-
agement of diabetes is essential to reduce
major morbidity and mortality, however,

these strategies are not implemented in
many countries of the world. In the diabe-
tes centre in Isfahan, the rate of complica-
tions among approximately 4000 type 2
diabetes patients have been recorded as: is-
chaemic heart disease 34%, hypertension
50%, congestive heart failure 12%, retin-
opathy 44%, cataract 5%, bacteriuria 27%,
nephropathy 19%, neuropathy 27%,
depression 60%, diabetic foot 2.5%, hy-
percholesterolaemia 37%, and hypertri-
glyceridaemia 37% [4,6]. Among 296
cases of non-traumatic amputations, 38%
were diabetes-related; 27% of stroke cases
(cerebrovascular accident), 15 % of pa-
tients with acute myocardial infarction and
15% of dialysis patients were also diabe-
tics. Since coding of mortality data accor-
ding to the International Classification of
Disease (ICD) system is not used in the Is-
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lamic Republic of Iran, the actual number
of diabetes-related deaths is not known.
Life expectancy of diabetic patients has
been estimated at 60 for type 2 diabetes and
36 for type 1 diabetes respectively (Diabe-
tes mellitus in the Islamic Republic of Iran,
F. Azizi, unpublished report, 1996). Fol-
lowing this report, the Iranian National Ad-
visory Committee resumed its work in
1996, and a new, comprehensive national
programme for prevention and control of
diabetes was designed [6]. In this report
we present preliminary results of popula-
tion screening for diabetes in 17 provinces.

Methods
In February 1999, the national intervention
programme was implemented as a pilot
project by endocrinologists of the National
Diabetes Committee in 17 locations: Kho-
rasan, Yazd, West Azarbayjan, Bushehr,
Kermanshah, Zanjan, Mazandaran, Gilan,
Golestan, Kerman, Hamedan, Isfahan, Kor-
destan, Shahrud, and the universities of
medical education and health services of
Tehran, Shaheed Beheshti and Iran, located
in Tehran province.

In the national programme for the pre-
vention and control of type 2 diabetes, 4
levels of health care have been designed. At
the first level, behvarz (community health
workers) in health houses, and health pro-
fessionals in urban health posts screen the
community, evaluating men and women at
risk. The following patients are referred to
the second level:
• those with a history of diabetes among

first degree relatives
• those having 2 diabetes symptoms
• those with a body mass index ≥ 30 kg/

m2

• those with blood pressure ≥ 140/90
mmHg

• women who have had ≥ 2 spontaneous
abortions of unknown cause

• women who suffered intrauterine fetal
death

• women who had a child with birth
weight ≥ 4 kg

• women with a history of gestational dia-
betes

• women in their 24th–28th weeks of
pregnancy or classified as high risk at
the beginning of their pregnancy.
At the second level, general physicians

and laboratory facilities are available in ru-
ral and urban health centres as a diabetes
team. General physicians will screen re-
ferred person by testing either fasting blood
sugar or 2-hour postprandial glucose and
manage all patients according to treatment
and control protocols defined by the Na-
tional Diabetes Committee. All patients
would then be referred for early detection
of complications to the third level, which is
located in a district hospital, where an inter-
nist (or endocrinologist if available), a full-
time educational nurse, and a part-time
nutritionist staff the diabetes unit. Patients
needing more specific facilities for diagno-
sis and treatment would then be referred to
the fourth level, the diabetes centre, which
is situated in a university (provincial) hospi-
tal and has an internist (or an endocrinolo-
gist if available) and a full-time educational
nurse and a part-time nutritionist who con-
stitute the diabetes team in the centre.

From October 1999 to October 2001,
pilot areas in 17 provinces entered the
screening project for type 2 diabetes. the
health authorities in each province selected
1 division to take part in the study. All phy-
sicians and behvarz in the division were en-
gaged in the programme. Approximately
200 behvarz in 984 health houses, 300 phy-
sicians and 700 health workers in 161 rural
and 171 urban health centres participated.
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All those in the selected division aged 30
years and over were screened (cut-off age
selected by the National Diabetes Commit-
tee). Diagnostic criteria were based on
fasting blood sugar ≥ 126 mg/dL or 2-hour
postprandial blood glucose ≥ 200 mg/dL.

Results
During the 2 years of this study, 3.5 million
people were screened, of whom 998 237
individuals were aged 30 years or over.
During this time a total of 595 717 people
within this age range were initially screened
by behvarz in the screening programme.
Those found to have risk factors were re-
ferred for confirmation and blood testing.
More women were screened than men:
347 501 (57.5%) versus 248 217 (42.5%),
mainly because during the mornings, when
most of the screenings were done, men at-
tended to agricultural work and other busi-
ness.

The age distribution of the study popu-
lation is shown in Table 1. In total, 21 637
diabetics, 15 091 women and 6547 men,
were detected. Table 2 shows the preva-
lence of known and newly discovered dia-
betic patients in the screened population.
Overall, 3.6% of the subjects were diabet-
ic, of whom 58.3% were known and
41.7% were newly discovered. The preva-
lence of risk factors for diabetes in people

screened is given in Table 3. Obesity, hy-
pertension, family history of diabetes, and
in females history of ≥ 2 abortions and hav-
ing a baby ≥ 4 kg birth weight were more
prevalent than other risk factors.

Table 4 shows the prevalence of diabe-
tes in 11 provinces, the lowest being 1.3%
in the rural areas of Kordestan and Kho-
rasan, and the highest 10.7% and 14.5% in
two urban areas in Tehran.

Discussion
This study shows the results of screening
procedures for the detection of type 2 dia-
betes in more than half a million at-risk
adults in 17 provinces of the Islamic Re-
public of Iran.

Epidemiological studies on the preva-
lence of diabetes have been carried out in
some parts of the country in the last de-
cade—there are now an estimated 1.5 mil-
lion people with diabetes. Since 1976, some
studies have been done among children,
government employees, and factory work-
ers [7,8], but because of their invalid meth-
odology, the results are not reliable. A
systematic approach to epidemiological
studies was initiated in 1993. The Endo-
crine Research Centre and the Institute of
Nutrition of Shaheed Beheshti University of
Medical Sciences conducted the first sys-
tematic population study in Iran and report-
ed a prevalence of diabetes of 7.6 % for
females, 7.1% for males, while 14.9% of
females and 8.9% of males had IGT of
2033 individuals aged 30 years and above,
selected by random sampling in Islamshahr
(population 244 000) [9]. They also found
that, of people aged 30 years and over liv-
ing in rural areas of Tehran province, 7.3%
had diabetes and 7.2% had IGT [10]. A re-
port covering 2800 inhabitants aged 30
years and over in Tehran city with a mean

Table 1 Study population displayed
proportionally by age group and sex

Sex No. Age group (years)
screened 30–39 40–49 50–59 ≥≥≥≥≥ 60

Female 347 501 39 27 16 18

Male 248 216 34 23 16 27

Total 595 717 37 25 16 22
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age of 47 ± 6 years showed a prevalence of
7.2% for diabetes and 8.2% for IGT [11].
In the city of Isfahan, 1.4% of people aged
10 years and over were found to be diabetic
during a screening programme conducted
on 5000 individuals [5]. The prevalence of
glucose intolerance was in the range
14.5%–22.5% for those aged 30 years and
over according to the above-mentioned
studies. Another survey conducted in the
remote villages of Zanjan province showed
a much lower prevalence of type 2 diabetes
and IGT among people aged 30 years and
over, 4.3% and 2.3% respectively [12]. A
survey carried out on 1039 men and wom-

en between the ages of 30 and 64 in Bushe-
hr port in 1996–1997 [13] showed a preva-
lence of 13.6% for diabetes and 9.7% for
IGT.

The prevalence of diabetes in our study
is lower than that reported previously. This
difference may partly be because in most
provinces (except Tehran) we screened ru-
ral populations or mixed rural and urban
populations. It might also be due to a lack
of attendance of all “at risk” individuals for
blood testing. However the prevalence of
diabetes in urban Tehran was found to be
slightly higher than that reported previously

Table 2 Prevalence of diabetes in 595 717 individuals
aged 30 years and over

Sex No. No. of diabetics (%)
screened Known Newly All

discovered

Women 347 501 8250 (2.4) 6841 (2.0) 15091 (4.3)

Men 248 216 3774 (1.5) 2772 (1.1) 6546 (2.6)

Total 595 717 12024 (2.0) 9613 (1.6) 21637 (3.6)

Table 3 Prevalence of risk factors for diabetes
in the screening programme

Risk factor % positive

Both sexes
Body mass index ≥ 30 kg/m2 19.4
Blood pressure ≥140/90 mmHg 14.3
Family history of diabetes 10.6
Polydipsia and polyphagia 5.6
Polydipsia and polyuria 8.6
Polyphagia and polyuria 5.2

Females with history of:
≥ 2 spontaneous abortions 8.2
Fetal death 5.4
Neonate ≥ 4 kg weight 9.5
Gestational diabetes 0.9

Table 4 Prevalence of diabetes in people aged
30 years and over in various locations

Province Prevalence of diabetes (%)

Kordestan 1.3

Khorasan 1.3

Zanjan 2.0

Kermanshah 2.2

Hamedan 2.6

Shahrud 3.5

Bushehr 5.5

Yazd 7.3

Gilan 7.7

Tehran city: area 1 8.7

Tehran city: area 2 14.5
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[4,11]. Surveys conducted among 2128
pregnant women in some maternity units in
Tehran detected 28 (1.3%) cases of known
diabetes and 95 (4.5%) cases of gestational
diabetes [14].

A study performed in Islamshahr on
183 randomly selected people aged 30–74
years concluded that the duration and
severity of glucose intolerance affected
macrovascular but not microvascular com-
plications and that IGT was accompanied
by elevated blood pressure and abnormal
exercise tests [15]. The prevalence of risk
factors for coronary heart disease in type 2
diabetes has been investigated in a few
studies. In the port city of Bushehr [13],
the prevalence of hypertension was 48.9%
for diabetes versus 20.2% in non-diabetic
individuals and hypercholesterolaemia was
found in 68.1% of diabetics as opposed to
44.4% of non-diabetics. In the rural areas
of Tehran province [10], the prevalence of
systolic and diastolic hypertension, high

waist–hip ratio, triglyceride and cholesterol
levels and low-density lipoprotein to high-
density lipoprotein ratios were increased in
diabetic patients compared to non-diabet-
ics. The most recent cross-sectional study
in district 13 of Tehran, the Tehran Lipid
and Glucose Study [16] has shown a prev-
alence of 10.6% and 12.4% for diabetes
and IGT respectively in persons aged 20
years and over [17].

In the present study, the prevalence of
type 2 diabetes was found to be higher in
urban areas, in particular large cities such
as Tehran, but is still low in remote areas
and rural regions.

In conclusion, a diabetic screening pro-
gramme may be effectively implemented
in countries where an appropriate health
network exists. Screening for diabetes
coupled with a suitable management pro-
gramme decreases the mortality and mor-
bidity for this devastating disease and
increases the standard of health.
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