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ABSTRACT Four consecutive annual surveys of 1200 women each were conducted in Lebanon in con-
nection with the National Breast Cancer Awareness campaigns (2002–05) to measure the prevalence of 
mammography utilization and the impact of these campaigns, and to highlight regional and demographic 
differences. The utilization of mammography in the previous 12 months was low and increased only slight-
ly over 4 years (from 11% to 18%). In the 2005 campaign, it was twice as high (25%) in greater Beirut than 
in mostly rural areas, and among women aged 40–59 years (about 21%) compared with younger (12%) or 
older (11%) women. In each wave, repeat mammograms were less common than first time screening. 
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Utilisation de la mammographie suite aux campagnes d’information sur le cancer du sein au Liban 
en 2002–2005 : la recherche en marche
RÉSUMÉ Quatre enquêtes annuelles consécutives ont été réalisées auprès de 1 200 femmes chacune, 
au Liban, dans le cadre des campagnes nationales d’information sur le cancer du sein (2002–2005) 
afin de mesurer la prévalence de l’utilisation de la mammographie et l’impact de ces campagnes, et 
de mettre en lumière les différences régionales et démographiques. L’utilisation de la mammographie 
au cours des 12 mois précédents était faible et n’a augmenté que légèrement pendant les quatre 
années (de 11 % à 18 %). Pendant la campagne de 2005, elle était deux fois plus élevée (25 %) dans 
l’agglomération de Beyrouth que dans les zones à dominante rurale, et chez les femmes âgées de 
40 à 59 ans (environ 21 %) que chez les femmes plus jeunes (12 %) ou plus âgées (11 %). À chaque 
vague de campagne, les mammographies de contrôle étaient moins fréquentes que les premières 
mammographies de dépistage.

استخدام تصوير الثدي الشعاعي عقب محالت التوعية حول رسطان الثدي يف لبنان 2002 – 2005: بحث ميداين
سليم أديب، حممد صبَّاح، سني حليس، باغي حنا

اخلالصـة: أجرَيْت يف لبنان أربعة مسوحات متعاقبة شمل كل منها 1200 إمرأة يف سياق احلمالت الوطنية للتوعية 
للثدي  الشعاعي  التصوير  استخدام  انتشار  ل  معدَّ لقياس  وذلك   ،2005 إىل   2002 األعوام  يف  الثدي  حول رسطان 
استخدام  كان  وقد  واإلقليمية.  الديموغرافية  االختالفات  عىل  الضوء  وإللقاء  احلمالت،  هذه  أثر  عىل  ف  وللتعرُّ
تصوير الثدي منخفضًا يف الشهور اإلثني عرشة السابقة ثم ازداد زيادة طفيفة فقط عىل مدى السنوات األربع )من %11 
إىل 18%(. ويف محلة عام 2005 أصبح يف بريوت الكربى )25%( وهو ِضعفا ما هو عليه يف املناطق الريفية، كام وصل 
لدى النساء اللوايت تتـراوح أعامرهن بني 40 و49 عامًا إىل 21 % باملقارنة مع النساء اللوايت هّن أصغر سنًا )12%( أو أكرب 
سنًا )11%(. ويف كل موجة يصبح تكرار التصوير الشعاعي للثدي أقل شيوعًا مما كان عليه يف التحّري للمرة األوىل.
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Introduction

Breast cancer is the most common non-skin 
malignancy among women in Lebanon, as it 
is in the whole world. For the past 50 years, 
it has topped the list of cancers among 
women [1–3]. About 1 in every 4 cancers in 
Lebanon is breast cancer: age-adjusted inci-
dence is currently estimated at 76 new cases 
per 100 000 [4]. Because of concern about 
the importance of improving prognosis by 
diagnosing breast cancer in earlier stages, 
many community campaigns have emerged 
throughout the world with the aim of in-
creasing uptake of screening by mammog-
raphy. National levels of mammography 
utilization for breast cancer screening in the 
Lebanese population are unavailable. 

In 2002, the Ministry of Public Health 
(MOPH) in Lebanon started organizing 
annual breast cancer awareness campaigns 
around the time of the International Breast 
Cancer Month in October. MOPH has 
involved the private sector and various 
health and academic centres in planning, 
implementing and evaluating these aware-
ness campaigns, which rely heavily on the 
media. The 2003–05 campaigns included 
a component to assess their impact. In 
this study, data obtained from these cross- 
sectional surveys are analysed and discussed. 
These are the 1st multi-regional findings on 
breast cancer screening ever published in 
Lebanon. They mark a turning point in 
public health in the recent years to tackle 
the issue of cancer prevention seriously and 
openly, and to evaluate all public health 
interventions to optimize their effects.

The main objectives of this action re-
search were: to measure the prevalence of 
mammography utilization among women in 
Lebanon; to assess the impact of campaigns 
in prompting women to obtain a mam-
mography; and to highlight regional and 
demographic differences requiring specific 
approaches in future campaigns.

Background to the study: the 
campaigns
The central message of the breast cancer 
awareness campaigns was the promotion of 
annual mammography screenings among 
asymptomatic women aged 40 years or old-
er in order to detect incident cancers at the 
earliest possible stage and thus to improve 
the prognosis. All public communications 
stressed that for breast cancer detected early 
there was a greater than 90% chance of full 
recovery. 

Screening mammographies are rarely 
reimbursed by third-party payers in Leb-
anon, forcing physicians to declare the 
test for diagnostic purposes. In order to 
facilitate women in obtaining a mammog-
raphy, MOPH negotiated a discount price 
of 40 000 Lebanese pounds (about US$ 
27) or less during the campaign month 
with about 160 centres: hospitals, primary 
care centres and private laboratories. Par-
ticipating centres were listed by region on 
pamphlets widely distributed in locations 
such as pharmacies, waiting rooms, salons 
and supermarkets. These pamphlets also 
included frequently asked questions and 
answers on breast cancer risk factors, signs, 
detection and prognosis. 

An educational compact disk with a 
standard presentation was also prepared 
which health care providers could use for 
lectures and presentations in community 
centres and social clubs. The campaigns 
also included street signs, billboards and 
pink ribbons, television and radio advertise-
ments and television talk shows. Starting 
with the 2005 campaign, cell-phone com-
panies sent out brief advertisements free-of-
charge via messages to mobile telephones, 
and campaign banners were included on the 
homepages of the major Lebanese Internet 
service providers. The 2006 campaign could 
not be implemented as a result of the Israel–
Lebanon war during the summer of 2006. 
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The 2003–05 campaigns included impact 
assessment components. In September 2003 
a pre-campaign survey (S1) was conducted 
in 5 mostly rural areas outside greater Bei-
rut, which included the city of Beirut and its 
suburbs, to assess any possible long-term 
effect from the October 2002 campaign. A 
post-2003 campaign survey was conducted 
in the same areas in January 2004 (S2). Two 
other surveys were conducted in January 
2005 and 2006 (S3 and S4) to evaluate 
the previous year’s campaigns. Since the 
activities of the campaigns were inevitably 
highly concentrated in the greater Beirut 
area, organizers were initially most inter-
ested in assessing the impact in relatively 
distant regions. Consequently, the 2002 and 
2003 surveys did not include samples from 
greater Beirut. Later, data from the greater 
Beirut area were deemed equally important, 
if only for comparison. Thus the 2004 and 
2005 surveys added samples of women 
from Beirut city and suburbs to those from 
5 other rural districts.

Methods

Study design and target population
Cross-sectional sample surveys were con-
ducted between 2003 and 2005 targeting 
adult women selected in small towns and 
villages in 5 mostly rural districts (cazas) in 
Lebanon. These rural cazas were selected 
for their particular sociocultural character-
istics: Akkar and Batroun in north Lebanon, 
Chouf in the central Mount Lebanon area, 
Sour (Tyre) in south Lebanon and Zahleh in 
the eastern inner Bekaa valley.

Sampling procedures
The selection of participants was performed 
using a cluster sampling technique. Blocks 
were randomly selected from detailed maps, 
and buildings selected from within those 

blocks. Interviewers then went to those 
buildings (“cluster units”) and canvassed 
women door-to-door. Questionnaires were 
completed with consenting women who 
fitted the inclusion criteria: age 40+ years 
(in surveys S1 and S2) or age 35+ years (in 
surveys S3–S5) and residing permanently in 
the area for more than 1 year.

Selected clusters were canvassed con-
secutively until the target number of re-
spondents was obtained. These procedures 
were systematically applied in all waves, 
and in all locations, including Beirut and 
suburbs after 2004.

Instruments 
A structured questionnaire was developed 
and tested. It included several sociodemo-
graphic questions in addition to questions 
regarding women’s perceptions about breast 
cancer, the advantages of and obstacles to 
obtaining a mammography, and reactions 
to various components of the campaign. A 
preliminary survey using this questionnaire 
was conducted for survey S1, prior to the 
campaign of 2003, among 1200 women 
selected in the same areas and in the same 
manner described above. Experience ac-
quired in that preliminary survey was used 
as a pilot test to improve the flow and clarity 
of the questionnaire. 

At the time of the visit, the aim of the 
survey was explained to the eligible woman, 
and her free verbal consent to participate 
was obtained. When a woman refused to 
participate, interviewers moved on to her 
neighbours in the next household within 
the same cluster unit. The questionnaire 
was completed in a face-to-face interview 
conducted with the woman at home, in the 
mornings and afternoons. Slight changes 
were introduced in later waves in light of 
experience acquired in the field and evolv-
ing action research questions. 
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Statistical analysis
In this descriptive analysis, all categorical 
variables were tabulated as frequencies and 
percentages and continuous variables as 
means, standard deviations (SD) and rang-
es. Prevalence rates were presented with 
their 95% confidence intervals (CI) :

The total prevalence was not weighted 
in proportion to the regional components, 
to avoid the impression that this may be a 
“national” prevalence figure. Indeed, this 
could have been possible had the sampling 
extended to the entire national territory. 
However, for the purpose of this action 
research evaluation analysis, an expert-
determined sampling of specific areas was 
judged sufficient. Nevertheless, in view of 
the large proportion of the population which 
actually lives in the sampled areas, it is very 
likely that total prevalence rates found here 
are good estimates of the national figure. 
On the other hand, the validity of findings 
within each region is much more solid, as 
sampling within areas was conducted using 
a strict cluster random technique.

Comparisons of specific outcomes 
such as mammography utilization were 
performed by region and age group. These 
were tested using the Student t-test and its 
derivatives, chi-squared, Fisher exact test or 
z-test, depending on the situation. Compari-
sons with P-value ≤ 0.05 were considered 
statistically significant. All analyses were 
conducted using SPSS-PC, complemented 
when needed by the Stat-Calc function of 
Epi-Info, version 6.

Results

Sociodemographic characteristics
The first 2 surveys were conducted with 
1200 women drawn from 5 rural areas not 
contiguous with greater Beirut. Starting 
with S3, the same total sample was selected 

from those districts as well as from Beirut 
city and suburbs. In S1, the mean age of the 
group was 50 (SD 11) years, range 40–87 
years (Table 1). The mean age at menarche 
was 13.1 (SD 1.5) years. The mean age at 
marriage was 20 (SD 5) years, range 9–49 
years. The mean number of children was 4.1 
(SD 2.8), range 0–22. The mean crowding 
index, an indicator of socioeconomic status 
(SES) [5], was 1.9 (SD 1.4) persons/room 
in the family household, range 0.17–13. 
A level of crowding of 1 person/room is 
generally considered as indicating middle 
class SES; higher levels are associated with 
lower SES. The skewed distribution of the 
crowding index prompted us to consider 
using the median instead of the mean in all 
later considerations of this variable. When 
medians are considered, the selected groups 
at each wave and in each region tended 
towards the middle-class level of 1 person/
room. Of surveyed women, only 20% had 
employment outside the home. 

The 1200 women participating in the 
second survey (S2) did not differ on most 
sociodemographic variables from those 
surveyed in S1. The proportion of working 
women rose to 26%, which may have im-
proved the median crowding index, which 
fell to 1.2, indicating better SES. The mean 
age of participants, age at menarche, age 
at first marriage and number of children 
did not vary in a significant way in any 
subsequent wave. The inclusion of women 
from greater Beirut resulted in an increase 
in the proportion of working women, with 
a concomitant lowering of the crowding 
index.

Mammography utilization
The proportion of women who had ob-
tained a mammography in the previous 12 
months varied between areas, and between 
years (Table 2). Few consistent trends were 
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detected. Overall, the prevalence of utiliza-
tion increased between surveys S1 and S4, 
but such a trend may be largely attributable 
to the inclusion of subgroups from Beirut 
city and suburbs. Detailed comparisons in 
surveys S3 and S4 indicated that the rate 
of mammography use among women in 
greater Beirut was almost twice as high as 
among women from outside. In most cases, 
utilization results fluctuated, except for the 
Chouf area where they remained relatively 
low (about 10%) across all 4 waves. In 
survey S2, utilization was the lowest in the 
Zahleh, Sour and Chouf districts (9% to 
10%). It was 22% in the Batroun area, and 
was the highest (29%) in Akkar. In con-
trast, in survey S4, utilization was lowest in 
Akkar (6%). It was 12% in Chouf, 16% in 
Zahleh and Sour and 20% in Batroun. The 
highest levels were noted in Beirut city and 
suburbs (25%). 

At all waves, among women who had 
done a mammography in the previous 12 
months, a large proportion had obtained it 
for the first time in their life (Table 2). The 
proportions ranged from a low of 43.6% 
(survey S3) to a high of 66.7% (survey S4). 
No data were obtained from survey S1. 
Increasing trends for first-ever utilization 
could be found over time in almost all areas 
surveyed. The proportion of first-time users 
was consistently higher among women in 
the regions compared to those from Beirut 
city and suburbs (Table 2).

Mammography utilization by age
At any single wave, utilization was low, but 
less so among women aged 40–59 years than 
among younger or older ones. In particular, 
in survey S4, significantly lower rates of uti-
lization were found among women aged < 35 
years (12.4%) or 60+ years (11.4%), while 
significantly higher proportions were found 
among women aged 40–49 years (21.8%) 
and 50–59 years (21.5%). No other trends Ta
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Table 2 Utilization of mammography in the previous 12 months in 4 consecutive surveys and 
first ever utilization in 3 consecutive surveys among Lebanese women  

Area/survey Utilization of mammography in 
previous 12 months

First ever utilization of 
mammography

n/N % (95% CI)a P-valueb n/N % (95% CI)a P-valueb

Outside Beirut
Akkar
 S1 21/200 10.5 (6.3–14.7) 0.655 n/a n/a –
 S2 58/200 29.0 (22.7–35.3) < 0.001 34/56 60.7 (47.9–73.5) 0.363
 S3 22/160 13.8 (8.4–19.1) 0.12 13/22 59.1 (38.5–79.6) 0.122
 S4 10/160 6.3 (2.5–10.0) < 0.001 8/10 80.0 (55.2–100) 0.316
Batroun
 S1 26/200 13.0 (8.3–17.7) 0.44 n/a n/a –
 S2 44/200 22.0 (16.3–27.7) 0.001 20/44 45.5 (30.7–60.2) 0.112
 S3 23/160 14.4 (8.9–19.8) 0.181 15/23 65.2 (45.7–84.7) 0.027
 S4 32/160 20.0 (13.8–26.2) < 0.424 22/32 68.8 (52.7–84.8) 0.882
Chouf
 S1 20/200 10.0 (5.8–14.2) 0.49 n/a n/a –
 S2 20/200 10.0 (5.8–14.2) 0.038 11/20 55.0 (33.2-76.8) 0.894
 S3 17/160 10.6 (5.8–15.4) 0.008 8/17 47.1 (23.3–70.8) 0.763
 S4 19/160 11.9 (6.9–16.9) 0.0367 12/19 63.2 (41.5–84.8) 0.663
Zahleh
 S1 31/400 7.8 (5.1–10.3) 0.005 n/a n/a –
 S2 37/400 9.3 (6.4–12.1) < 0.001 22/37 59.5 (43.6–75.3) 0.608
 S3 30/160 18.8 (12.7–24.8) 0.279 9/30 30.0 (13.6–46.4) 0.106
 S4 26/160 16.3 (10.5–22.0) 0.594 21/26 80.8 (65.6–95.9) 0.126
Sour
 S1 38/200 19.0 (13.6–24.4) < 0.001 n/a n/a –
 S2 18/200 9.0 (5.0–13.0) 0.012 10/17 58.8 (35.4–82.2) 0.788

 S3 19/160 11.9 (6.9–16.9) 0.027 13/19 68.4 (47.5–89.3) 0.022

 S4 26/160 16.3 (10.5–22.0) 0.594 20/25 80.0 (64.3–95.7) 0.159
Total
 S1 136/1200 11.3 (9.5–13.1) – n/a n/a –
 S2 177/1200 14.8 (12.7–16.8) – 97/174 55.7 (48.4–63.1) –
 S3 111/1200 13.9 (11.5–16.3) < 0.001 58/111 62.3 (43.0–61.5) 0.009
 S4 113/1200 14.1 (11.7–16.5) < 0.001 83/112 74.1 (66.0–82.2) 0.032
Greater Beirut
Beirut city
 S1 n/a n/a – n/a n/a –
 S2 n/a n/a – n/a n/a –
 S3 51/200 25.5 (19.5–31.5) < 0.003 17/51 33.3 (20.4–46.3) 0.092
 S4 51/200 25.5 (19.5–31.5) 0.002 24/50 48.0 (34.1–61.8) < 0.001
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Table 2 Utilization of mammography in the previous 12 months in 4 consecutive surveys and 
first ever utilization in 3 consecutive surveys among Lebanese women (concluded)  

Area/survey Utilization of mammography in 
previous 12 months

First ever utilization of 
mammography

n/N % (95% CI)a P-valueb n/N % (95% CI)a P-valueb

Beirut suburbs
 S1 n/a n/a – n/a n/a –
 S2 n/a n/a – n/a n/a –
 S3 56/200 28.0 (21.8–34.2) < 0.001 20/56 35.7 (23.2–48.3) 0.169
 S4 49/200 24.5 (18.5–30.5) 0.006 35/48 72.9 (60.3–85.5) 0.372
Total 
 S1 n/a n/a – n/a n/a –
 S2 n/a n/a – n/a n/a –
 S3 107/400 26.8 (22.4–31.1) < 0.001 37/107 34.6 (25.6–43.6) 0.009
 S4 100/400 25.0 (20.8–29.2) < 0.001 59/98 60.2 (50.5–69.9) 0.032
All areas
 S1 136/1200 11.3 (9.5–13.1) – n/a n/a –
 S2 177/1200 14.8 (12.7–16.8) – 97/174 55.7 (47.6–62.4) –

 S3 218/1200 18.2 (16.0–20.3) – 95/218 43.6 (37.0–50.2) –
 S4 213/1200 17.8 (15.6–19.9) – 142/210 67.6 (61.3–73.9) –
aPercentage of women who had a mammography in the previous year, with corresponding 95% confidence 
interval.
bObtained from a z-test or Fisher exact test comparing the prevalence in 1 group to the prevalence in all others 
combined, or the prevalence outside Beirut compared to the prevalence in Greater Beirut.
S1 = September 2003 survey; S2 = January 2004 survey; S3 = January 2005 survey; S4 = January 2006 survey.
n/N = no. of women /total no. of women sampled; n/a = no samples taken.

existed across waves (Table 3). As expected, 
the proportion of first-time users among 
women who obtained a mammography in 
the past 12 months decreased with older age 
groups. This trend was consistent across the 
3 waves in which this variable was assessed 
(Table 3).

Overall impact of breast cancer 
awareness campaigns 
The overall impact of the campaigns has 
been measured since survey S3 (Table 4). 
Overall, more than 50% of participants 
mentioned that they had heard about the 
ongoing campaign at each given time. In 
all areas, the proportion of women who 
had heard of the breast cancer awareness 
campaigns increased consistently between 

surveys S3 and S4, except in Akkar. The 
impact was highest in Beirut city and sub-
urbs. In the suburbs, the proportion in sur-
vey S3 was already relatively high (69%) 
and thus could improve by only a small 
fraction to 70%. 

Given that they had heard about the 
campaign, the proportion of women who 
were actually prompted to action was rela-
tively low. While increasing in total from 
surveys S3 to S4 (9.7% and 14.3% respec-
tively), those figures did not increase in 
Beirut city and suburbs (Table 4). In fact 
between surveys S3 and S4, the proportion 
of women prompted to action in Beirut city 
decreased from 22% to 19%, and in the 
suburbs from about 14% to 12%. Further 
analysis in surveys S3 and S4 confirmed the 
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Table 3 Utilization of mammography in the previous 12 months in 4 consecutive surveys and 
first ever utilization in 3 consecutive surveys among Lebanese women according to age 

Age group/
survey

Utilization of mammography in 
previous 12 months

First ever utilization of 
mammography

n/N % (95% CI)a P-valueb n/N % (95% CI)a P-valueb

< 40 years
 S1 n/a n/a n/a n/a n/a –
 S2 n/a n/a n/a n/a n/a n/a
 S3 33/329 10.0 (6.8–13.3) < 0.001 22/33 66.7 (50.6–82.8) 0.018
 S4 25/202 12.5 (7.6–17.3) 0.028 21/25 84.0 (69.6–98.4) 0.062
40–49 years

 S1 77/713 10.8 (8.5–13.1) 0.394 n/a n/a –
 S2 99/663 14.9 (12.2–17.6) 0.885 58/96 60.4 (50.6–70.2) 0.198
 S3 85/420 20.2 (16.4–24.1) 0.172 37/85 43.5 (33.0–54.1) 0.991
 S4 96/441 21.8 (17.9–25.6) 0.005 69/93 74.2 (65.3–83.1) 0.069
50–59 years
 S1 31/208 14.9 (10.1–19.7) 0.085 n/a n/a –
 S2 46/283 16.2 (12.0–20.5) 0.418 24/45 53.3 (38.8–67.9) 0.705
 S3 51/210 24.3 (18.5–30.1) 0.011 21/51 41.2 (27.7–54.7) 0.693
 S4 61/284 21.5 (16.7–26.2) 0.06 35/61 57.4 (45.0–69.8) 0.042
≥ 60 years
 S1 29/276 10.5 (6.9–14.1) 0.577 n/a n/a –
 S2 32/250 12.8 (8.7–16.9) 0.325 15/32 46.9 (29.6–64.2) 0.263
 S3 49/241 20.3 (15.2–25.4) 0.329 15/49 30.6 (17.7–43.5) 0.038
 S4 31/273 11.3 (7.6–15.1) 0.002 17/31 54.8 (37.3–72.4) 0.099
All ages
 S1 137/1197 11.4 (9.6–13.2) – n/a n/a –
 S2 177/1196 14.8 (12.8–16.8) – 97/173 56.1 (48.7–63.5) –
 S3 218/1200 18.2 (16.0–20.3) – 95/218 43.6 (37.0–50.2) –
 S4 213/1200 17.8 (15.6–19.9) – 142/210 67.6 (61.3–74.0) –
aPercentage of women who had a mammography in the previous year, with corresponding 95% confidence 
interval (95% CI)
bObtained from a z-test or Fisher exact test, depending on the situation, comparing the prevalence in 1 group to 
the prevalence in all others combined.
S1 = September 2003 survey; S2 = January 2004 survey; S3 = January 2005 survey; S4 = January 2006 survey.
n/a = no sample taken.

impression that the proportion of women 
who had heard of the campaigns was sig-
nificantly higher in greater Beirut than in 
other regions. Changes have been found 
regarding the effect of those campaigns in 
prompting action. The difference between 
greater Beirut and other regions vastly de-
creased between surveys S3 and S4.

Discussion

Annual national campaigns in Lebanon, 
usually held in October, have been pro-
moting the utilization of mammography to 
screen for breast cancer among women aged 
40+ years. There are no readily available 
data concerning mammography utilization 
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Table 4 Overall impact of breast cancer awareness campaigns among Lebanese women in 2 
consecutives surveys 

 Area/survey Heard about last breast 
cancer campaign

Heard about last breast cancer 
campaign and had a 

mammography as a result
n/N % P-valuea n/N % P-valuea

Outside Beirut
Akkar
 S3 87/160 54.4 0.347 6/87 6.9 0.347
 S4 70/160 43.8 < 0.001 10/64 15.6 0.705
Batroun
 S3 77/160 48.1 0.448 2/77 2.6 0.025
 S4 105/160 65.6 0.275 10/105 9.5 0.319
Chouf
 S3 74/160 46.3 0.205 3/74 4.1 0.082
 S4 84/160 52.5 0.01 11/83 13.3 0.824
Zahleh
 S3 61/160 38.1 < 0.001 3/61 4.9 0.081
 S4 97/160 60.6 0.76 15/96 15.6 0.635
Sour
 S3 61/160 38.1 < 0.001 1/61 1.6 0.025
 S4 84/160 52.5 0.01 11/81 13.6 0.896
Total
 S3 360/800 45.0 <0.001 15/360 4.2 < 0.001
 S4 440/800 55.0 <0.001 57/429 13.3 0.356
Greater Beirut
Beirut city
 S3 113/200 56.5 0.084 25/113 22.1 < 0.001
 S4 159/199 79.9 < 0.001 30/159 18.9 0.049
Beirut suburbs
 S3 138/200 69.0 < 0.001 19/138 13.8 0.063
 S4 141/200 70.1 0.005 17/140 12.1 0.47
Total 
 S3 251/400 62.8 < 0.001 44/251 17.5 < 0.001
 S4 300/399 75.2 < 0.001 47/299 15.7 0.356
All areas
 S3 611/1200 51.0 – 59/611 9.7 –
 S4 740/1199 61.7 – 104/740 14.3 –
aObtained from a z-test or Fisher exact test, depending on the situation, comparing the prevalence in 1 group to 
the prevalence in all others combined.
S3 = January 2005 survey; S4 = January 2006 survey.
n/N = no. of women/total no. of women sampled.
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in Lebanon and the Arab world. A key in-
dicator for success of such campaigns is the 
percentage of those who underwent a mam-
mogram within an interval recommended 
by professional organizations. Data col-
lected from 1200 women with a mean age 
of 50 years, across various regions of Leba-
non, from 4 consecutive surveys assessing 
the awareness campaigns between 2003 
and 2005, indicated that the proportion of 
“proper” utilization within the previous 12 
months was low and increased only slightly 
over time (11% to 18%).

Prior to our study, only 1 report could 
be located in Lebanon [unpublished report, 
Hariri Foundation, 2001]. It involved 315 
women of the same average age, surveyed 
in Beirut and Saida in 2001. That report 
found an even lower proportion of mam-
mography utilization (7%) within the previ-
ous 12 months. These figures may indicate 
that progress in awareness and utilization 
may be occurring in Lebanon, even if at a 
very slow pace, and with regional and age 
differences. This progress can be largely at-
tributed to the national October campaigns 
which remain the only concerted effort 
conducted in Lebanon on the issue of breast 
cancer. The campaigns are actually acting 
as triggers for activities implemented by 
various nongovernmental organizations 
throughout the year to promote mammog-
raphy and facilitate obtaining it in various 
subpopulations of women in Lebanon.

The rate of recent mammography utiliza-
tion is definitely higher in more developed 
nations, around 70% in the United States 
[6,7] and France [8,9]. On the other hand, 
Lebanese rates are nearer to those in devel-
oping nations. In Istanbul, Turkey, a country 
socioeconomically and sociologically com-
parable to Lebanon, the rate of undergoing a 
recommended mammography in 2003 was 
12.6% [10]. As prevention and awareness 
efforts are repeated and improved, and ob-

stacles defined and removed, we can hope 
that utilization rates will improve to equal 
those of more developed nations.

It is most important that women in the 
age group 40–60 years abide by recommen-
dations for an annual breast mammography. 
This is the age group likely to benefit the 
most from screening, and in whom mam-
mography is systematically recommended 
in Lebanon and elsewhere. Studies have 
shown that screening mammography in 
women in this age group decreased mortal-
ity by about 20%–35% [11]. It was reassur-
ing to find that, in all waves, mammography 
utilization in women aged 40–60 years was 
almost twice as high as in both younger 
and older women. Nevertheless, messages 
should be clearly sent to women with a 
family history of breast cancer to start hav-
ing a mammogm as early as 35 years [12]. 
With increasing life expectancy in Lebanon, 
as elsewhere, more women will be reach-
ing the 60+ years age group. They will be 
expected to live a healthy life and cannot 
be neglected as potential beneficiaries of 
breast cancer screening [13]. 

Repeat mammography is also an impor-
tant indicator for the greatest population-
level benefits on breast cancer morbidity 
and mortality [14]. In the first survey (S1) 
only 2.2% of women said they had had 
more than 1 mammogram in the past. This 
rate is negligible compared with the rate of 
25% in Turkey [15] and 40% in the Umited 
States of America in the same period [16]. 
The existence of fluctuations in repeat 
mammography across all years and within 
regions may be attributed to a false sense 
of security acquired from a first “normal” 
mammogram, which then acts as a disincen-
tive to obtaining another one in the absence 
of any perceived breast changes. Therefore, 
campaigns should clearly indicate the need 
for repeating the test even if the results were 
negative in the previous year. Starting with 
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the 2007 campaign, advertisements have 
emphasized this point consistently.

Overall, the campaigns were less effec-
tive in the regions outside greater Beirut and 
their prompting effect was lower. Rates of 
adequate utilization were also lower. How-
ever, not all regions were equally affected. 
Those with larger rural populations such 
as Chouf and Akkar had worse indicators 
than areas with some urban centres such as 
Zahleh and Sour. This seems to indicate that 
obtaining a mammography in some areas 
may be hampered by logistic obstacles such 
as availability, affordability and access. 
Other negative factors may be related to 
values, expectations and beliefs of women 
in various regions of Lebanon. Those issues 
are currently under investigation using data 
collected in the same surveys. 

In conclusion, the breast cancer cam-
paigns focusing on the importance of annual 
screening mammography are having a small 

yet measurable impact on women’s practice 
in Lebanon. While progress is expected to 
remain slow for several years, it has to be 
sustained until a critical mass of women has 
acquired the regular habit and annual mam-
mography has become the norm in Lebanon. 
It is hoped that publishing such data may 
prompt similar efforts to initiate screening 
campaigns in other parts of the Arab world 
where breast cancer is on the rise.
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ABSTRACT Relatives of cancer patients in Saudi Arabia tend to believe that telling the truth to the 
patient could lead to harm and suffering. This study assessed the attitudes of Saudi Arabian cancer 
patients towards disclosure of cancer diagnosis and prognosis, and benefits and adverse effects of 
therapy. A questionnaire survey was administered to patients attending the oncology service between 
January 2002 and December 2005 before they knew their diagnosis. Of 114 patients interviewed, all 
except 1 (99%) wished to know all the information about their disease and 100% rejected withholding 
information. Most of the patients (77%) wanted their family to know the diagnosis but few (17%) wanted 
their friends to be informed. Almost all patients wanted to know the benefits and adverse effects of ther-
apy (98% and 99% respectively). All patients wanted to know about the prognosis of their disease.

Cancer patients’ desire for 
information: a study in a teaching 
hospital in Saudi Arabia
A.M. Al-Amri1

Volonté de savoir chez les patients atteints de cancer : étude dans un hôpital universitaire 
d’Arabie saoudite
RÉSUMÉ Les proches des patients cancéreux en Arabie saoudite ont tendance à penser que le fait 
de dire la vérité au patient peut lui faire du mal et le faire souffrir. Cette étude a évalué l’attitude des 
patients cancéreux saoudiens vis-à-vis de l’annonce du diagnostic de cancer et de son pronostic, ainsi 
que de l’intérêt et des effets indésirables du traitement. Une enquête par questionnaire a été réalisée 
auprès des patients fréquentant le service d’oncologie entre janvier 2002 et décembre 2005 avant qu’ils 
n’apprennent le diagnostic de leur maladie. Sur 114 patients interrogés, tous sauf 1 (99 %) souhaitaient 
tout savoir sur leur maladie et 100 % refusaient qu’on leur cache des informations. La plupart d’entre 
eux (77 %) souhaitaient que leur famille soit informée du diagnostic mais peu (17 %) que leurs amis en 
soient informés. Presque tous les patients souhaitaient connaître l’intérêt et les effets indésirables du 
traitement (respectivement 98 % et 99 %). Tous voulaient connaître le pronostic de leur maladie.

1Department of Internal Medicine and Medical Oncology, King Fahd Hospital of the University, King Faisal 
University, Al-Khobar, Saudi Arabia (Correspondence to A.M. Al-Amri: aliamri49@hotmail.com).
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رغبة مرىض الرسطان يف املعرفة: دراسة يف مستشفى تعليمي يف اململكة العربية السعودية
عىل حممد صالح العمري

اخلالصة: يميل أقرباء مرىض الرسطان إىل االعتقاد بأن إْطالع مرضاهم عىل حقيقة إصابتهم باملرض يمكن أن 
يؤدي إىل الرضر واملعاناة. وقد قيَّم الباحث يف هذه الدراسة مواقف مرىض الرسطان يف اململكة العربية السعودية 
من اإلفصاح عن التشخيص واإلنذار ]املآل[ للمريض، وعن فوائد العالج وآثاره الضائرة. وقد أجرى الباحث 
مسحًا استبيانيًا للمرىض املراجعني خلدمات األمراض الرسطانية خالل الفتـرة من كانون الثاين/يناير 2002 حتى 
114 مريضًا جرت مقابلتهم، متنَّى مجيع  2005 قبل أن يعرفوا التشخيص لدهيم. ومن بني  كانون األول/ديسمرب 
املرىض باستثناء مريض واحد )أي 99%( أن يعرفوا مجيع املعلومات عن مرضهم يف حني رفض اجلميع )%100( 
مل  تعرف أرسهم تشخيص مرضهم يف حني  أن  )77%( يف  املرىض  أغلب  املعلومات عنهم. ورغب  حجب هذه 
ترغب يف إْطالع األصدقاء إال فئة قليلة منهم )17%(. وأراد مجيع املرىض تقريبًا )98%( التعرف عىل مزايا العالج 

و)99%( التعرف عىل آثاره الضائرة. ورغب مجيع املرىض أن يتعرفوا عىل إنذار ]مآل[ املرض لدهيم.
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Introduction

Cancer is a major life-threatening disease 
that can evoke deep-rooted fear of death 
and sense of loss of hope. Even the word, 
cancer, has powerful connotations of anxi-
ety, pain and suffering. 

Studies from many countries show that, 
despite fear of cancer, a majority of both 
healthy adults and cancer patients prefer to 
know their diagnosis, prognosis, options for 
treatment and the likely success of therapy 
[1–5]. However, in the past there was a 
convention among physicians of not giving 
full information to cancer patients. Novack 
et al. reported that in a questionnaire in 1961, 
90% of American physicians preferred not 
to tell a cancer patient his/her diagnosis. By 
1977, this had reversed, with 97% preferring 
to tell a cancer patient the diagnosis [4]. 
Nowadays, in many developed countries, 
the attitudes of physicians towards informing 
cancer patients about their diagnosis have 
changed to truth-telling and disclosure of all 
important facts related to the disease [4–9].

In Saudi Arabia, despite religious and 
social taboos about lying and the risk of 
loss of trust, the relatives of cancer patients 
often defend the right of the patient not to 
know about his/her diagnosis and prognosis 
and insist on treating the patient without 
telling him/her or requesting signed consent 
for treatment. This study was conducted to 
explore the opinion of Saudi Arabian cancer 
patients about how much information they 
would like to know about their diagnosis, 
prognosis, treatment benefits and the ad-
verse effect of therapy.

Methods

All of the study patients were Saudi Arabian 
nationals who were suspected of malig-
nant disease and referred for diagnosis to 
King Fahd Hospital of the University at 

Al-Khobar from January 2002 to December 
2005. Both male and female patients were 
included in this study and all patients were 
over 18 years old. 

The patients were given a structured 
interview to gauge their opinion about how 
much information they wished to know 
about their diagnosis, prognosis, treatment 
benefits and side-effects if their disease 
proved to be cancer. The interviews were 
carried out after the diagnosis of cancer had 
been made at the hospital but before the 
patients knew their diagnosis. After taking 
verbal consent for participation, the author 
interviewed each patient. The attitudes of 
relatives of cancer patients in our commu-
nity as well as the purpose of the study were 
explained to the patients. Each question 
was explained and the patients were asked 
to respond according to their own point of 
view after the questions were translated into 
their local language if needed. Patients were 
allowed to answer the questions without 
help or guidance.

The questionnaire had 9 items, modified 
from those used by Meredith et al. [10], Fal-
lowfield et al. [11] and Jawaid et al. [12]:
• Do you want to know all the information 

about your illness?
• Do you want to know only partial infor-

mation?
• Should we withhold all the informa-

tion?
• Should we tell your family?
• Should we tell your friends?
• Should we treat you without telling you 

about the effect of the treatment?
• Should we treat you without telling you 

about your disease if it proves to be cancer?
• Do you want to know all side-effect of 

the treatment?
• Do you want to know about the progno-

sis of the disease?
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Results

A total of 114 consecutive Saudi cancer pa-
tients (67 females and 47 males) were inter-
viewed before the result of histopathology 
and confirmation of their malignant disease. 
All of them were Muslims from differ-
ent regions of Saudi Arabia. The majority 
(61%) were from the Eastern Province and 
just over half were illiterate (52%) (Table 
1). More than half of the patients had breast 
carcinoma or lymphoma. 

Table 2 lists the answers to the question-
naire. In response to the first 3 questions, 
only 1 patient wanted to know partial in-
formation and 113 (99%) of the patients 
wished to know the information in detail. 
None of the patients wanted information to 
be hidden from them. In response to ques-
tions about informing friends and family, 88 
(77%) patients wanted their family to know 
about their diagnosis but only 19 (17%) 
wanted their friends to know.

All of the patients rejected the idea of 
treatment without knowing their diagnosis 
and had a strong desire to know about the 
treatment 113 (99%).  Only 1 patient did not 
want to know the adverse effects of treat-
ment. All patients wanted to know about the 
prognosis of their malignant disease.

There were no major differences in the 
patients’ attitude toward disclosure of infor-
mation about their disease and its treatment  
with respect to educational level and sex of 
the patients (Table 3).

Discussion

Surveys of cancer patients in developed 
countries indicate that the majority of 
patients prefer to know their diagnosis, 
options of treatment, adverse effects of 
therapy and prognosis of their malignant 
disease [1,5,6,10]. A survey of 1251 Ameri-

cans showed that 96% of patients wished to 
be told if they were suffering from cancer 
and 85% wished to know how long they 
were going to survive [13]. European pa-
tients had a similar attitude. Meredith et al. 
studied 250 patients attending an oncology 
centre in Scotland and showed that 96% 
wanted to know if their illness was cancer 
[10]. In the present study, almost all of the 
patients wanted to know their diagnosis; 
100% would not like to be treated without 
knowing the diagnosis and 99% wanted to  

Table 1 Demographic characteristics of the 
study patients (n = 114) 

Variable No. %
Age (years) 
 18–85 114 100
Sex
  Male 47 41
 Female 67 59
Province
                                                                                                                                                                                                                                                      Eastern 70 61
 Central 9 8
 Western 5 4
 Southern 24 21
 North 6 5
Religion
 Muslim 114 100
Level of education
 Illiterate 59 52
 Read and write 4 4
 Primary school 12 10
 Intermediate school 12 10
 Secondary school 11 10
 University 16 14
Type of cancer
 Lymphoma 35 31
 Breast cancer 31 27
 Lung cancer 10 9
 Other 38 33
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know the benefits and adverse effects of 
therapy.

Cultural and social factors in Saudi Ara-
bia play a major role in giving bad news and 
truth-telling about cancer diagnosis, treat-
ment and prognosis. From the author’s per-

sonal experience, relatives of Saudi patients 
believe that telling the truth to the patient 
could lead to harm and suffering and some 
believe that patients are not sufficiently well 
educated to understand medical terminol-
ogy. Almost all of the family caregivers 

Table 2 Responses of Saudi Arabian cancer patients (n = 114) to questionnaire about 
information giving

Question Yes No
No. % No. %

Do you want to know all information about your illness? 113 99 1 1
Do you want to know only partial information? 1 1 113 99 
Should we withhold all information? 0 0 114 100 
Should we tell your family? 88 77 26 23 
Should we tell a friend? 19 17 95 83 
Should we treat without telling you the effects of   
 treatment? 2 2 112 98 
Should we treat without telling you about your disease? 0 0 114 100 
Do you want to know about the treatment side-effects? 113 99 1 1 
Do you want to know about the prognosis? 114 100 0  0 

Table 3 Responses of Saudi Arabian cancer patients to questionnaire about information giving 
by level of literacy and sex 

Question Literate Illiterate Females Males
(n = 55) (n = 59) (n = 67) (n = 47)

Yes Yes Yes Yes
No. % No. % No. % No. %

Do you want to know all information  
 about your illness? 51 93 59 100 66 99 47 100
Do you want to know only partial  
 information? 1 2 0 0 1 2 47 100
Should we withhold all information? 0 0 0 0 0 0 47 100
Should we tell your family? 35 64 53 90 56 84 35 75
Should we tell a friend? 9 16 10 17 10 15 9 19
Should we treat you without telling  
 you the effects of treatment? 2 4 0 0 1 2 1 2
Should we treat you without telling  
 you about your disease? 0 0 0 0 0 0 0 0
Do you want to know about the  
 treatment side-effects? 1 2 59 100 67 100 46 98
Do you want to know about the  
 prognosis? 52 95 59 100 67 100 47 100
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request a written medical report with full 
medical information so that they can seek a 
second opinion or treatment abroad. 

The results of this study indicate that 
the Saudi cancer patients who were inter-
viewed at our hospital prefer to know the 
truth about their illness, the prognosis and 
the treatment available. All the patients 
were of Saudi Arabian nationality and from 
different regions of the country. The study 
was designed to explore whether cancer 
patients in Saudi Arabia might have dif-
ferent attitudes compared with patients in 
developed countries, where there is a more 
individualistic philosophy and where most 
cancer patients want detailed information 
about their cancer [10,14–19]. However, 
we found that Saudi cancer patients were 
not different from those in other parts of 
the world. 

In Saudi Arabia, there are 5 sociocultural 
factors that may play a role in decisions 
about how much information to give cancer 
patients: (1) the family are key participants 
in medical-related decision-making; (2) 
patients are not financially autonomous; 
(3) medical oncologists are trained in the 
European and American medical traditions; 
(4) lying to patients is not a valid option 
for a physician; and (5) there is a lack of 
institutional policies regarding the disclo-
sure of diagnoses. These factors may lead 
to doctor–patient conflict when discussing 
cancer diagnosis, treatment advantages and 

side-effects and prognosis, especially in 
cultures where there is not full acceptance 
of the principles of informed consent and 
patient autonomy [20–22].

The present study had several limita-
tions. First, the sample size was small. 
Secondly, since the study was done at a 
single institution and by a single researcher, 
there could be a bias towards a positive 
outcome. Thirdly, the participants were 
predominantly from the Eastern Province 
and may not be representative of all Saudi 
cancer patients; however, the Eastern Prov-
ince has a diverse population and there were 
participants from the other regions of Saudi 
Arabia. A multicentre study with a larger 
sample size would allow for more definite 
conclusions about the attitude of cancer 
patients in the country as a whole. 

In summary, contrary to what many 
people in Saudi Arabia believe, these find-
ings demonstrate that cancer patients do 
want to know the truth about the diagnosis, 
benefits and adverse effects of therapy and 
prognosis of their malignant disease.
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Environmental exposure to asbestos 
and the exposure–response 
relationship with mesothelioma
M.T. Madkour,1 M.S. El Bokhary,2 H.I. Awad Allah,2 A.A. Awad3 and H.F. Mahmoud4

Exposition environnementale à l’amiante et relation exposition-réponse avec le mésothéliome
RÉSUMÉ Une étude épidémiologique et environnementale a été réalisée à Shubra El-Kheima, dans 
la banlieue du Caire, sur la relation exposition-réponse entre l’amiante et le mésothéliome pleural malin. 
Un dépistage radiologique a été effectué sur 487 personnes exposées à l’amiante dans le milieu 
professionnel, 2 913 personnes exposées à l’amiante dans l’environnement et un groupe témoin de 
979 personnes n’ayant jamais été exposées. Une biopsie pleurale a été réalisée sur les cas suspects. 
Les concentrations de fibre d’amiante dans l’air ont été établies dans toutes les zones. Quatre-vingt-huit cas 
de mésothéliome ont été diagnostiqués, dont 87 dans le groupe exposé. Le risque de mésothéliome 
était plus élevé dans le groupe soumis à une exposition environnementale que dans les autres groupes, 
et plus élevé chez les femmes que chez les hommes. La prévalence du mésothéliome augmentait en 
même temps que l’exposition cumulée à l’amiante.
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ashraf_madkour@yahoo.com). 
3Department of Air Pollution, National Research Centre, Cairo, Egypt.
4Abbassia Chest Hospital, Cairo, Egypt. 
Received: 02/07/06; accepted: 04/12/06

ABSTRACT An epidemiological and environmental study was carried out in Shubra El-Kheima city, 
greater Cairo, of the exposure–response relationship between asbestos and malignant pleural mes-
othelioma. Radiological screening was done for 487 people occupationally exposed to asbestos, 2913 
environmentally exposed to asbestos and a control group of 979 with no history of exposure. Pleural bi-
opsy was done for suspicious cases. The airborne asbestos fibre concentrations were determined in all 
areas. There were 88 cases of mesothelioma diagnosed, 87 in the exposed group. The risk of mesothe-
lioma was higher in the environmentally exposed group than other groups, and higher in females than 
males. The prevalence of mesothelioma increased with increased cumulative exposure to asbestos.

ض واالستجابة وبني ورم املتوسطة ض البيئي لألسبستوس والعالقة بني التعرُّ التعرُّ
خمتار طه مدكور، حممود رسي البخاري، هاله إبراهيم عوض اهلل، عبد احلميد عوض، حسني فتحي حممود

القاهرة الكربى، حول العالقة بني  الباحثون دراسة وبائية وبيئية يف منطقة شربا اخليمة بمدينة  اخلالصة: أجرى 
ض واالستجابة لألسبستوس )األميانت( وبني ورم املتوسطة الـَجْنَبوي اخلبيث. وقد أجرى الباحثون تنظريًا  التعرُّ
نة من  ضني بيئيًا له، وجمموعة شاهدة مكوَّ ضني مهنيًا لألسبستوس، و2913 شخصًا معرَّ شعاعيًا لـ 487 شخصًا معرَّ
ض. كام أخذ الباحثون خزعات َجْنَبويَّة من احلاالت املشَتَبه هبا، وحددوا تركيز  979 شخصًا ليس هلم سوابق تعرُّ

صوا 88 حالة من ورم املتوسطة، 87 منها كانت ضمن  ألياف األسبستوس املنقولة باهلواء يف مجيع املناطق. وشخَّ
بيئيًا أعىل من املجموعتني  ضة  ضة. وتبني للباحثني أن اختطار ورم املتوسطة لدى املجموعة املعرَّ املجموعة املعرَّ
ض  األخريني، كام أن االختطار أعىل لدى اإلناث منه لدى الذكور. وازداد انتشار ورم املتوسطة مع ازدياد التعرُّ

التـراكمي لألسبستوس.
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Introduction

Malignant pleural mesothelioma (MPM) 
is associated with environmental and oc-
cupational exposure to asbestos [1]. During 
the last 4 decades, numerous studies on 
MPM have been conducted [2,3]. However, 
the natural history of this tumour remains 
ill-defined or scarcely known. Particular 
topics that deserve further investigation 
include the proportion of cases attributable 
to asbestos, the spectrum of the population 
at risk, the length of the latency period, the 
impact of mild exposure to asbestos and the 
role of cofactors in the development of the 
tumour [4]. 

Epidemiological studies have linked 
occupational exposure to asbestos with 
mesothelioma [5–10]. Cohort studies have 
found increased incidence of and mortality 
from mesothelioma among asbestos workers 
employed in mining [5], textile manufactur-
ing [6], insulation [7] and asbestos cement 
factories [8]. Exposure has been assessed by 
a variety of methods, but all studies reach 
the conclusion that the rate of mesothelioma 
increases as the level of exposure increases 
[10]. Non-occupational or environmental 
exposure to asbestos is also associated with 
an increased risk of mesothelioma [11]. 
Exposure is experienced by individuals 
living with asbestos workers [12] and those 
living near asbestos mines and mills [13] or 
factories manufacturing asbestos products 
[14]. The development of the disease has a 
long latency, with cases arising more than 
10 years after first exposure, and numbers 
continue to rise exponentially with time 
since first exposure [15].

Since other factors such as level of ex-
posure also determine the risk of mesotheli-
oma [16], it is important to analyse all these 
factors to disentangle their separate effects. 
The prevalence of mesothelioma has been 
increasing throughout the industrialized 
world [17]. The incidence is predicted to 

peak around 2020 [18]. This reflects in-
dustrial exposure to asbestos, which was 
common up to the 1980s, combined with a 
latent period between exposure to asbestos 
and development of mesothelioma averag-
ing 30–40 years [17]. 

Data obtained from the information 
network of the General Organization for 
Industrialization in Egypt, showed that 14 
asbestos factories were present in Egypt 
in the year 2004 [19]. These factories af-
fect an area of approximately 5–7 km in 
radius, which explains the high incidence 
of mesothelioma in the neighbourhood of 
these factories. Workers employed since 
1948 by the Egyptian asbestos company 
Sigwart at the mills in greater Cairo (El 
Maasara and Shubra El-Kheima) had an in-
creased risk of mesothelioma, as did former 
residents of Shubra El-Kheima who were 
not directly employed in the milling of 
asbestos. In 2002, a high prevalence of 
pleuropulmonary disorders due to environ-
mental asbestos exposure was reported in 
the immediate vicinity, 0.5–1.5 km, from an 
asbestos plant in south Cairo [20]. In Egypt, 
the ministerial council decided to ban asbes-
tos imports in 2004 and the Sigwart plants 
were closed in November 2004. Therefore, 
the predicted incidence of mesothelioma 
in Egypt will reach its peak around 2040. 
However, no previous Egyptian study of 
environmental exposure to asbestos and 
the risk of mesothelioma has been able to 
utilize exposure levels to derive quantitative 
exposure–response relationships. 

The aims of this study were: to evaluate 
the prevalence of MPM due to occupational 
and environmental (non-occupational) 
exposure to asbestos among persons who had 
worked in the asbestos manufacturing plant 
and in persons living in an area nearby the 
plant with potentially significant population 
exposure and to estimate the exposure–
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response relationship between environmental 
exposure to asbestos and MPM.

Methods

Location
This epidemiological and environmental 
study was carried out in Shubra El-Kheima 
city, greater Cairo, to evaluate the preva-
lence of MPM. Shubra El-Kheima is an 
industrial city at the northern boundary of 
Cairo, just upwind from downtown Cairo. 
It has an area of about 30 km2. This city was 
considered the focal point of the highest 
environmental exposure to ambient asbes-
tos fibres due to the operation of a large 
asbestos manufacturing plant (the Sigwart 
Company plant) (Figure 1). The Sigwart 
plant is an asbestos manufacturing plant us-
ing chrysotile asbestos. It was constructed 
in 1948 and its main products were asbestos 
cement pipes and reinforced concrete prod-
ucts. The study included 6 areas in the near 
vicinity of Sigwart plant, and these areas 
were mapped according to the distance from 
the asbestos plant and the airborne asbestos 
fibre concentrations.

Sample
The people working in the plant were desig-
nated the occupationally exposed group and 
the population living in the 6 areas near the 
plant were defined as the environmentally 
exposed group. Sampling areas of airborne 
asbestos fibres and the wind direction and 
speed are shown in Figure 1.

Environmentally exposed group
The 6 areas which were defined in the near 
vicinity of Sigwart plant included El-Wehda 
El-Arabia, Manshiyat El-Gadida, Manshiyat 
El-Horriya, Ezbet Osman, Manshiyat Abdel 
Moneim Riad and Ezbet Rostom. For the 
purpose of calculating population statistics, 

the 2000 census population data were ob-
tained from the Egyptian Central Agency 
for Public Mobilization and Statistics. All 
sampling sites were located within 2 km of 
the asbestos plant. El-Wehda El-Arabia area 

Figure 1 Map of Shubra El-Kheima city 
with superimposed direction and speed of 
wind. Sampling areas: (1) Asbestos plant 
(Sigwart store); (2) El-Wehda El-Arabia; (3) 
Manshiyat El-Horriya; (4) Ezbet Rostom; (5) 
Ezbet Osman; (6) Manshiyat El-Gadida; (7) 
Manshiyat Abdel Moneim Riad

2.5 km
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includes 56 228 people and lies about 100 m 
walking distance of the asbestos plant. Man-
shiyat El-Gadida includes 20 000 people, 
Manshiyat El-Horriya includes 67 832 peo-
ple, Ezbet Osman includes 25 000 people, 
Manshiyat Abdel Moneim Riad includes 
128 215 people, finally, Ezbet Rostom in-
cludes 24 834 people. A total of 322 109 
people are still living in these areas and are 
still exposed to asbestos.

Permission was taken from the health 
centres in these areas to do the study and in 
turn, the health visitors informed the popula-
tion living in those areas to attend the centres 
to do a mass miniature radiography (MMR) 
scan. Considerable efforts were made to 
convince people of the importance of doing 
the MMR. Verbal consent was taken from 
all individuals included in the study. 

The sample size was calculated as 3059 
subjects using the Epi-Info program. Those 
who agreed to participate in the study were 
2913 subjects who were chosen by cluster 
sampling, with a response rate of 95%. 
Details about occupation were taken, and 
subjects who were working in the plant 
or retired from the plant or had any his-
tory suggestive of occupational exposure 
to asbestos were excluded from the envi-
ronmentally exposed group to avoid double 
registration. 

Occupationally exposed group
Efforts were made to gain permission to do 
the study inside the asbestos plant and to 
convince the staff of the plant about the im-
portance of having the MMR scan. The total 
number of staff working in the plant was 
about 543 people: 35 refused to participate 
in the study, 21 were lost during the study 
and the remaining 487 agreed to undergo 
the MMR. This group included workers 
dealing with asbestos manufacture in differ-
ent processing sites (milling, manufacturing 
and cutting) and those working in the store, 

industrial shops, administration, asbestos 
waste site and the gate of the plant. The 
study was done during working hours in 
the presence of the whole workforce of the 
plant. All the staff inside the asbestos plant 
were exposed to the hazards of asbestos as 
there were contiguous rooms for all staff 
inside the different sections of the plant and 
clerks delivered circulars from the adminis-
tration staff to the workers at their duty sites 
and there was supervision of work perform-
ance by administration staff.

Control group
An agricultural area at Banha city about 
40 km from the plant was included in the 
study as a control area. The sample size of 
the population included in the study in that 
area was calculated as 1041 subjects using 
the Epi-Info program. Those who agreed to 
be included in the study were 979 people 
chosen by cluster sampling, a response rate 
of 94%. Verbal consent was taken before 
doing the MMR. None of these individuals 
had a history of occupational or environ-
mental exposure to asbestos. 

Data collection: clinical
Full history taking
All participants were interviewed. Occupa-
tional history was taken in full detail. The 
place of birth and residence were recorded 
in chronological order. The duration of 
environmental exposure to asbestos was 
determined. Full details were taken from the 
environmentally exposed group regarding 
their place of residence and period of resi-
dence in Shubra El-Kheima city. Care was 
also taken to exclude those with a history of 
occupational exposure to asbestos or retired 
people who were working in an asbestos 
plant. No history of migration was recorded 
because levels of mobility from one area to 
another in Egypt are very low and so the pe-
riod from first residence in the area until the 
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time of study was considered as the duration 
of environmental exposure.

Clinical examination
A thorough clinical examination was car-
ried out for all subjects, with special empha-
sis on the respiratory system.

Mass miniature radiography
MMR was done for all studied groups. 
All the films were read by 2 qualified and 
experienced readers for diffuse parenchy-
matous disease and pleural diseases. We 
used MMR for the initial screening for the 
purpose of time and cost savings because 
of the large number of subjects in the study 
and also to avoid the health hazards of ra-
diation to the community. This procedure is 
usually adopted by the Egyptian Ministry of 
Health surveys to detect cases with abnor-
mal shadows and followed up with standard 
chest radiographs for confirmation.

Standard chest radiographs
Suspected cases with MMR abnormalities 
immediately underwent standard chest ra-
diographs to confirm the presence of the 
abnormality.

High-resolution computerized scans
A high-resolution computerized scan (HRCT) 
of the chest was done for those persons with 
abnormal chest radiographs for better assess-
ment and localization of the lesion.

Admission to Abbassia Chest Hospital
Subjects with abnormal MMR and abnor-
mal HRCT were admitted to Abbassia Chest 
Hospital where pleural biopsy was done us-
ing thoracoscopy, limited thoracotomy or 
CT-guided biopsy.

Data collection: estimation of 
airborne asbestos fibres
The study was done in the period January 
2003 to March 2004 inside the asbestos 

plant when it was functioning at full capac-
ity and after the plant was closed in Novem-
ber 2004. So the screening of workers and 
other aspects of the study were done before 
closure of the plant.

Air sampling and analytical methods 
Each air sample was collected on a mem-
brane filter (Millipore AA, 25 mm diam-
eter) mounted on an open filter holder. The 
air sampling was carried out for 8 hours 
at a flow rate of 10 L/min. All the sam-
ples were prepared by the method of the 
Occupational Safety and Health Agency 
(OSHA7400).

Filters were placed onto the surface of 
clean glass slides and were cleared using 
acetone triacetin reagent. A clean cover 
slip was gently lowered on the wedge at 
a slight angle to reduce bubble formation. 
The filter segment was outlined with a 
glass marking pen to aid in microscopic 
evaluation. 

Measurements were carried out using 
light microscopy, phase contrast with a blue 
filter, adjustable field iris, 10 × eyepiece and 
40 × phase objective (total magnification 
400 ×). Walton Beckett graticule type with 
100 μm diameter was used to count asbestos 
fibres (field area of Walton Beckett graticule 
is 0.00785 mm2). The slide was centred on 
the stage of the calibrated microscope under 
the objective lens, and the plane of the filter 
was focused on the microscope.

Fibres longer than 5 μm which lay en-
tirely within the Walton Beckett graticule 
were counted. Counting started from the 
top of the filter wedge and progressed along 
a radial line of the outer edge, shifted up–
down on the filter and continued in the 
reverse direction. The graticule field was 
chosen randomly. During 6 unit continuous 
scans a range of focal planes was examined 
by moving the 5 focus knobs to detect very 
fine fibres which may be embedded in the 
filter.
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Calculations
Average count was calculated by divid-
ing the total fibre count by the number of 
fields observed. Fibre density (E) (fibres/
mm2) was defined as the average count 
(fibres/ field) divided by the field graticule 
area (AF) (0.00785 mm2):

 

Where F/nf = average fibre count/graticule 
field, B/nb = mean field blank count/grati-
cule field.

The concentration (C) (fibres/cm3) of 
fibres in the air volume (V) (L) using the 
effective collection area of the filter (AC) 
(385 mm2) was calculated as follows:

 

V = L/min × times = 3.1 × 30 = 93 L.

Sampling sites
Inside the asbestos plant: 45 air samples 
were taken from all department, the milling 
site (8 samples), the manufacturing machine 
(7 samples), the cutting site (6 samples), 
asbestos waste site (5 samples), industrial 
shops (5 samples), the gate (4 samples), the 
administration office (5 samples), and the 
store (5 samples). The samples were col-
lected in the working environment dealing 
with the manufacture of the asbestos pipes 
during different processes. The air samples 
were collected at a height of 1.5 m (breath-
ing zone) above the ground level between 
09:00 and 17:00 hours.

Outside the asbestos plant: air samples 
were collected at 6 different areas (5 sam-
ples each) in Shubra El-Kheima city around 
the plant in a radius of 2.5 km.

Agricultural area: air samples were col-
lected from an agricultural area at Banha 
city, about 40 km from the plant.

Methods of estimation of individual 
exposure levels
Intensity of exposure was calculated ac-
cording to airborne asbestos fibre concen-
tration (f/mL). Duration of exposure was 
determined for all subjects. Duration of 
exposure was then combined with intensity 
of exposure to give a measure of cumula-
tive exposure for each person in fibres per 
millilitre years (f/mL-years). Latency was 
estimated from the year of first exposure 
until the onset of symptoms.

Statistical methods
Data were analysed using SPSS, version 9. 
Statistical analysis was carried out using 
Student t-test, Mann–Whitney test, chi-
squared test and Fisher test. Relative risks 
(RR) and 95% confidence intervals (95% 
CI) were calculated to determine the risk of 
MPM in exposed subjects.

Results

The demographic and exposure characteris-
tics of asbestos-exposed subjects are shown 
in Table 1. There was a highly statistically 
significant difference between the envi-
ronmentally and occupationally exposed 
groups as regards age, sex, duration of 
exposure (i.e. length of time resident in the 
area or employed in the factory) and preva-
lence of MPM cases (P < 0.001).

The classification of pleuropulmonary 
disorders in all study groups is shown in 
Table 2. There were 88 cases of MPM 
diagnosed, 87 in the exposed groups and 1 
in the control group. MPM was more preva-
lent in the environmentally exposed group 
(83/2913, 2.8%) than the occupationally 
exposed group (4/487, 0.8%) and control 
group (1/979, 0.1%) (Table 3). 

The mean age of patients with MPM was 
51.3 [standard deviation (SD) 8.08] years; 
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Table 1 Characteristics of groups occupationally and environmentally exposed to asbestos

Characteristic Occupationally 
exposed (n = 487)

Environmentally 
exposed (n = 2913)

Test P-value

Mean (SD) age (years) 46.5 (3.9) 57.5 (8.9) t = 740.07 < 0.001

Sex No. % No. %
 Male 487 100.0 1616 55.5 χ2 = 350.56 < 0.001
 Female 0 0.0 1297 45.5

Mean (SD) intensity of exposure 
to asbestos (f/mL) 0.59 (0.76) 0.38 (0.87)

Mann–Whitney 
test = 1.56 < 0.001

Duration of residence in area or 
employment in factory (years)

No. % No. %

 0–10 47 10.0 307 10.5

χ2 = 33.50 < 0.001

 11–20 107 22.0 616 21.2

 21–30 88 18.0 837 28.7

 31–40 47 30.0 618 21.2

 > 40 98 20.0 535 18.4

Malignant pleural 
mesothelioma
 +ve 4 0.8 83 2.8 χ2 = 6.88 < 0.001
 –ve 483 99.2 2830 97.2

n = total number of people examined.

Table 2 Classification of pleuropulmonary disorders in groups occupationally and 
environmentally exposed to asbestos

Disorder Occupationally 
exposed (n = 487)

Environmentally 
exposed (n = 2913)

Non-exposed 
(n = 979)

No. % No. % No. %
Malignant pleural mesothelioma 4 0.8 83 2.8 1 0.1

Pleural plaques 7 1.4 46 1.5 0 –

Diffuse pleural thickening 29 5.9 39 1.3 1 0.1

Benign pleural effusion 1 0.2 36 1.2 0 –

Idiopathic pulmonary fibrosis 4 0.8 29 0.9 2 0.2

Pericardial calcification 1 0.2 11 0.3 0 –

Total 46 9.4 244 8.3 4 0.4

n = total number of people examined.

54.1 (SD 8.45) years (range 39–70 years) 
for males and 49.5 (SD 7.39) years (range 
35–60 years) for females. 

The exposure characteristics of subjects 
positive and negative for MPM are shown 

in Table 4. Exposure to asbestos was sig-
nificantly higher among patients with MPM 
compared to non-MPM subjects.

The prevalence of MPM among the 
environmentally exposed group in differ-
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Table 3 Prevalence of malignant pleural 
mesothelioma (MPM) cases in the asbestos-
exposed and non-exposed groups

Group No. 
examined

MPM cases
No. %

Occupationally  
 exposed 487 4 0.8
Environmentally  
 exposed 2913 83 2.8
Non-exposed 979 1 0.1

Table 4 Characteristics of people with and without malignant pleural mesothelioma (MPM)

Characteristic MPM χ2 and P values
+ve (n = 88) –ve (n = 4291)
No. % No. %

Duration of residence in area or 
employment in factory (years)
 0–10 0 0.0 406 9.5

χ2 = 44.30; P < 0.001
 11–20 5 5.7 785 18.3
 21–30 14 15.9 992 23.1
 31–40 16 18.2 831 19.4
 > 40 53 60.2 1277 29.7
Age (years)
 20–40 11 12.5 669 15.6

χ2 = 27.59; P < 0.001
 41–50 23 26.1 2086 48.6
 51–60 47 53.4 1234 28.8
 > 60 7 7.9 302 7.0
Sex
 Male 34 38.6 2606 60.7 χ2 = 17.58; P = 0.0021
 Female 54 61.4 1685 39.3

n = total number of people examined.

ent areas is shown in Table 5. There was a 
statistically significantly higher prevalence 
of MPM cases in El-Wehda El-Arabia area 
(4.5%) compared to Ezbet Rostom area 
which had the lowest prevalence (1.2%) (χ2 
= 12.75, P = 0.03).

The risk of developing MPM was 26 
times greater among the occupationally and 
environmentally exposed groups compared 
to the non-exposed group (Table 6).

The duration of exposure to asbestos 
in cases of MPM in all studied groups is 
shown in Table 7. There was a significantly 
number of MPM cases in patients with 
environmental asbestos exposure of more 
than 40 years when compared to those with 
a shorter duration of exposure (P < 0.001). 
Figure 2 shows that the percentage of MPM 
cases increased with longer duration of 
exposure to asbestos fibres. 

Fibre concentrations in the different 
sites inside the asbestos plant are shown 
in Table 8. There was a highly significant 
difference between fibre concentrations at 
the asbestos waste site versus other sites and 
versus the control area (P < 0.001). Also 
there was a highly significant difference 
between fibre concentrations at asbestos 
manufacturing sites (milling, cutting and 
industrial shops) versus the control area (P 
< 0.001). Airborne asbestos fibre concentra-
tions in the surrounding areas outside the 
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Table 5 Prevalence of malignant pleural mesothelioma (MPM) in the group environmentally 
exposed to asbestos in different areas

Area (distance from the asbestos plant) No. exposed No. examined MPM cases
No. %

El-Wehda El-Arabia (100 m) 56 228 873 39 4.5
Manshiyat El-Gadida (800 m) 20 000 644 17 2.6
Manshiyat El-Horriya (1 km) 67 832 335 8 2.4
Ezbet Osman (1 km) 25 000 412 9 2.2
Manshiyat Abdel Moneim Riad (2 km) 128 215 318 6 1.9
Ezbet Rostom (2.5 km) 24 834 331 4 1.2

Table 6 Risk of malignant pleural 
mesothelioma (MPM) in the asbestos-
exposed and non-exposed groups

MPM Exposed 
(n = 3400)

Non-exposed 
(n = 979)

No. % No. %
+ve 87 2.6 1 0.1
–ve 3313 97.4 978 99.9

Relative risk = 25.68.
n = total number of people examined.

asbestos plant and number of MPM cases are 
shown in Table 9. The overall mean asbestos 
fibre concentration in the exposure areas was 
0.38 (SD 0.87) f/mL. The number of cases 
of MPM was higher in El-Wehda El-Arabia 
area (39 cases), where the concentration of 
airborne asbestos fibres was higher (2.16 
f/mL) compared with other areas (P < 0.01).

The distribution of various indices of 
estimated exposure for MPM and non-
MPM cases is shown in Table 10. Nearly 
50% of patients with MPM had cumulative 
exposure > 20 f/mL-years.

Discussion

In this study 88 cases of MPM were diag-
nosed, all except 1 in the asbestos-exposed 
groups. The finding of 1 mesothelioma case 
in the non-exposed group can be explained 
by Hillerdal in 1999 who discussed the 

evidence that the tumour can occur even 
in the complete absence of asbestos, i.e. a 
spontaneously occurring tumour [2]. 

The mean age of MPM cases was 54.1 
years. These results are in agreement with 
a study which reported that malignant 
mesotheliomas of the pleura may occur 
over a wide age range, but are most com-
monly observed in adults over the age 
of 50 years [21].

Our study showed a significant differ-
ence in age in all exposed groups including 
MPM cases between the occupationally ex-
posed and environmentally exposed groups. 
This might be because workers inside the 
asbestos plant were exposed to higher 
concentrations of asbestos fibres than the 
environmentally exposed group, so the me-
sothelioma might occur at an earlier age 
than the environmentally exposed group or 
there might be retirement at an earlier age 
in addition to death from MPM at an earlier 
age in the workers.

The female predominance of MPM 
cases (61.4% versus 38.6%) in our study 
is in agreement with another study which 
found that out of 27 cases with malignant 
pleural mesothelioma, 18 cases were fe-
males (66.7%) and 9 cases were males 
(33.3%) [10]. 

In Egypt, one study found that the dust 
concentration in the environment of Sigwart 
factory was 3–20 f/mL [22]. Our results 
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Figure 2 Prevalence of malignant pleural mesothelioma 
according to the duration of exposure to asbestos 
fibres

showed a much lower mean concentration of 0.59 f/
mL, presumably due to improvements in the tech-
nology of asbestos manufacturing and the use of 
closed systems along with the application of filters, 
frequent cleaning, suction systems and protective 
masks for the workers which led to a decrease in the 
concentration of the airborne asbestos fibres. 

Environmental assessment of airborne asbestos 
fibre concentrations showed that the highest mean 
concentration (2.16 f/mL) was in the El-Wehda El-
Arabia area which lies within 100 m of the asbestos 
plant and where the wind direction is towards that 
area. Fibre concentrations start to decrease further 
away from the plant. The overall mean asbestos 
fibre concentration in the exposure areas was 0.38 
f/mL. This was in contrast with the findings of 
another study reporting a concentration of 7–13 
f/mL in an area 0.5–1.5 km from the asbestos plant 
[20]. Therefore, it seems that exposure to asbestos 
fibres is not only limited to workers in factories but 
to those living in areas with environmental pollution 
from asbestos fibres. 

In a study from Turkey the authors measured 
the airborne fibre concentration in a village envi-
ronmentally exposed to asbestos, where they found 
that the mean concentration was 0.012 f/mL [23], 
a figure lower than ours. Their study and others 
[10,24] showed a higher rate of MPM cases among Ta
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Table 8 Asbestos fibre concentrations in the asbestos processing plant 
in greater Cairo and malignant pleural mesothelioma (MPM) cases by 
factory operation

Site 
no.

Operation No. 
examined

No. of MPM 
cases

Fibre concentrations 
(f/mL-years)

Mean SD
1 Milling 43 1 0.764 0.73
2 Manufacturing 89 0 0.250 0.11
3 Cutting 78 0 0.239 0.15
4 Store 23 0 0.183 0.21
5 Asbestos waste 45 3 2.330 1.30
6 Office 61 0 0.126 0.16
7 Industrial shops 123 0 0.920 0.70
8 Gate 25 0 0.007 0.007
Total 487 4 0.590 0.76
Control 979 1 0.0021 0.013

F = 160; P < 0.001. 
SD = standard deviation.

Table 9 Airborne asbestos fibre concentration in the surrounding areas outside the asbestos 
plant and number of malignant pleural mesothelioma (MPM) cases

Area (distance from the asbestos plant) No. of MPM cases Fibre concentration (f/mL)
Mean SD

El-Wehda El-Arabia (100 m) 39 2.16* 0.16
El Manshiya El Gadida (800 m) 17 0.04 0.01
Manshiyet El Horriya (1 km) 8 0.021 0.0005
Ezbet Osman (1 km) 9 0.021 0.002
Manshiyet Abd El Moneem Riyad (2 km) 6 0.025 0.004
Ezbet Rostom (2.5 km) 4 0.021 0.003
Total 83 0.38 0.87
Control 1 0.0021 0.013

F = 47.01; *P < 0.01. 
SD = standard deviation.

those with higher intensity and cumulative 
exposure to asbestos. This was also con-
firmed in our study which showed a positive 
correlation between the asbestos fibre con-
centration and the number of MPM cases in 
all studied areas. It should be stressed that 
the high number of women detected with 
mesothelioma is due to the long duration of 

residency near the asbestos plant with high 
permissible concentrations of asbestos.

The current study showed that MPM was 
more prevalent in the environmentally ex-
posed group (2.8%) than in the occupationally 
exposed group (0.8%) reflecting the impact 
of environmental air pollution with asbestos 
on the prevalence of mesothelioma. This is in 
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agreement with a South African report which 
showed that one-third of the mesothelioma 
cases were exposed as residents living near 
asbestos mines and mills [25]. 

Comparing the prevalence of MPM 
among the environmentally exposed group 
in the different areas, our study showed 
that MPM was more prevalent in El Wehda 
El Arabia (4.5%), the nearest area near to 
the asbestos plant, than other areas further 
away. This agrees with the results of other 
studies which detected excess cases in the 
immediate neighbourhood of factories that 
processed asbestos, mainly from the same 
South African mines [26–28]. 

As regards monitoring of airborne asbes-
tos fibre concentration, our study showed 
that the mean occupational airborne as-
bestos concentrations (0.59 f/mL) were 
significantly higher than the environmental 
concentrations (0.38 f/ mL). Similar results 
have been shown in previous reports on 
airborne asbestos concentrations in Europe 
and the United States of America [29].

Conclusion

This study provides additional quantitative 
information on the relative risks of pleural 
mesothelioma in subjects environmentally 
exposed to asbestos. Of special interest is 
the 26-fold excess risk of pleural mesothe-
lioma due to environmental exposure. The 
central role of latency and of cumulative 
exposure in determining the risk of me-
sothelioma is of special importance. The 
present study has an important message. 
The mesothelioma epidemic will affect 
areas without major industrial exposure to 
asbestos. Though the importation of raw 
asbestos into Egypt was banned at the end 
of 2004, the threat of developing mesothe-
lioma will remain for a considerable period 
of time due to the latency period. Therefore, 
a high index of suspicion is needed for early 
detection of mesothelioma in persons with 
environmental exposure to asbestos.

Successful interventions have already 
been made by the government of Egypt 

Table 10 Distribution of various indices of estimated exposure of people with and without 
malignant pleural mesothelioma (MPM)

Measure of exposure MPM P-value
+ve (n = 88) –ve (n = 4291)
No. % No. %

Estimated intensity of 
exposure (f/mL)

χ2 = 32.4; P < 0.01

 < 0.5 45 51.1 3350 78.1
 0.51–0.75 0 0.0 0 0.0
 > 0.75 43 48.8 941 21.9
Estimated cumulative 
exposure (f/mL-years)
 < 7.00 45 51.1 3130 73.0
 7.01–20 0 0.0 139 3.2
 > 20 43 48.8 1022 23.8

n = total number of people examined.
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to prevent further exposure to asbestos by 
placing a ban on its use. The focus now 
shifts to small informal workshops which 
use asbestos with a high risk of environ-
mental exposure. Despite technical difficul-
ties, the process of replacing asbestos with 
safer materials, especially in small informal 
workshops, is essential to prevent further 

release of asbestos into the environment. 
Industries with harmful environmental and 
health impacts are heavily regulated in the 
developed countries and these industries are 
migrating to the developing world. There-
fore great caution is needed, especially in 
the construction industry with the growing 
use of asbestos-based cement products. 
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Infant exposure to environmental 
tobacco smoke: Jordan University 
hospital-based study 
E. Badran,1 A.S. Salhab2 and M. Al-Jaghbir3

Exposition des nourrissons à la fumée de tabac ambiante : étude en milieu hospitalier 
à l’Université de Jordanie 
RÉSUMÉ Afin d’étudier l’exposition à la fumée de tabac ambiante au cours de la première année 
de vie, nous avons recruté 220 nourrissons, accompagnés de leur mère, qui se rendaient pour des 
visites de routine dans le service de consultations externes de pédiatrie de l’Université de Jordanie. 
Les mères ont rempli un questionnaire sur les habitudes tabagiques des membres du ménage, et des 
échantillons d’urine ont été prélevés sur les nourrissons en vue d’une analyse des niveaux de cotinine. 
Au total, il s’est avéré que 60,0 % des nourrissons étaient exposés au tabagisme passif à domicile 
et que 36,4 % présentaient des niveaux détectables de cotinine urinaire (moyenne 7,1 ng/ml, avec des 
extrêmes allant de 0,27 à 41 ng/ml). Les niveaux de cotinine salivaire détectables chez 8 mères de 
nouveau-nés (de 1 à 2 jours) sur 20 semblaient indiquer une exposition in utero. Des recommandations 
sont formulées afin de protéger cette population vulnérable de l’exposition à la fumée de tabac.

1Department of Paediatrics; 2Department of Pharmacology; 3Department of Family and Community 
Medicine, Faculty of Medicine, University of Jordan, Amman, Jordan (Correspondence to A.S. Salhab: 
assalhab@ju.edu.jo).
Received: 04/01/05; accepted: 09/08/06

ABSTRACT To study exposure to environmental tobacco smoke during the first year of life, 220 infants 
attending the outpatient paediatric clinic of the University of Jordan for routine visits with their mothers 
were recruited to the study. Mothers completed a questionnaire about smoking habits of household 
members, and urine samples were obtained from infants for analysis of cotinine levels. A total of 60.0% 
of infants were reported to be exposed to passive smoking at home and 36.4% had detectable levels of 
urine cotinine (mean 7.1 ng/mL, range 0.27–41 ng/mL). Detectable saliva cotinine levels in 8/20 moth-
ers of neonates (1–2 days old) suggested in utero exposure. Recommendations are made to protect 
this vulnerable population from tobacco smoke exposure.

ع لدخان التبغ البيئي: دراسة مستندة عىل مستشفى جامعة األردن ض الرضَّ تعرُّ
إيامن بدران، عبد العظيم سلهب، مايض اجلغبري

ض لدخان التبغ البيئي خالل السنة األوىل من العمر لدى 220 رضيعًا أحرضوا إىل  اخلالصـة: درس الباحثون التعرُّ
العيادة اخلارجية لطب األطفال يف جامعة األردن يف زيارات روتينية مع أمهاهتم. وقد استوفت األمهات استامرة 
ع لتحليل مستويات الكوتينني. وقد أبلغ  حول عادات التدخني بني أفراد األرسة، وأخذت عينات من بول الرضَّ
ض 60% من الرضع للتدخني القرسي يف املنزل وعن وجود مستويات يمكن كشفها من الكوتينني يف البول  عن تعرُّ
لدى 36.4% من الرضع )الوسطي 7.1 نغ/مل واملجال 0.27 و41 نغ/مل(. إن وجود مستويات قابلة للكشف من 
الكوتينني يف لعاب ثامين أمهات من بني عرشين أمًا من أّمهات الولدان )يف اليوم األول أو الثاين من العمر( يدلُّ عىل 

ض لدخان التبغ. ض داخل الرحم. وقد أوىص الباحثون بحامية السكان الـُمْرَهفني من التعرُّ التعرُّ



40 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

Introduction

Infant and early childhood exposure to envi-
ronmental tobacco smoke is well recognized 
as a health hazard [1]. Compared to adults, 
infants are more susceptible to the damag-
ing effects of environmental tobacco smoke. 
The consequences of prolonged exposure in 
close proximity to parental smoking are 
exacerbated by infants’ immature immune 
and pulmonary systems [2], small body size 
and higher rates of ventilation [3].

Community studies in Europe, United 
States, Australia and elsewhere in the world 
have suggested that smoking by mothers 
and other household members results in in-
creased risk of chronic childhood otitis me-
dia, coughs, wheezing, bronchitis, asthma 
and sudden infant death syndrome (SIDS) 
[1,4–6]. In the United States of America, 
studies using biochemically validated data 
suggest that up to 77% of infants less than 12 
months of age are exposed to environmental 
tobacco smoke [5,7]. In neighbouring Arab 
countries such as the Syrian Arab Republic, 
Lebanon, Saudi Arabia and Egypt, infant 
exposure to environmental tobacco smoke 
has also been reported [8–12].

For accurate estimation of infant expo-
sure, measurement of urinary levels of coti-
nine, the proximate metabolite of nicotine, 
is considered the most accurate indicator of 
exposure to environmental tobacco smoke 
[7,13]. Parents’ reporting of household 
smoking offers a further means of assessing 
infant exposure and provides additional 
information concerning the circumstances 
of exposure [14,15].

There have been several investigations 
of smoking habits in Jordan. The first in 
1982 revealed that 71% and 44% of Jor-
danian adult men and women respectively 
were active smokers [16]. Ten years later 
Zmeili et al. reported that 72% of male pa-
tients and 21% of female patients admitted 

to the department of medicine wards at the 
University of Jordan hospital over a 1-year 
period were active smokers, while 25% 
of males and 70% of female patients were 
passive smokers [17]. 

Given the lack of data in Jordan about 
infant exposure to environmental tobacco 
smoke, the present study aimed to assess 
the prevalence of infant exposure to envi-
ronmental tobacco smoke and to measure 
the cotinine levels in infant urine. In ad-
diton, we assessed the extent of exposure by 
infants to tobacco smoke through informa-
tion collected by a detailed questionnaire 
completed by the mothers. 

Methods

Infants were recruited from 2 different set-
tings of the University of Jordan hospital. 
The first was the outpatient paediatric clinic 
where infants were taken by their mothers 
for routine check-ups, immunizations or 
other medical care. A total of 200 infants 
aged up to 12 months were recruited from 
the clinic during the study period, August 
2004 to May 2005. The other setting was the 
neonatal intensive care unit, which was cho-
sen to assess in utero exposure of neonates 
to tobacco smoke. Here, a total of 20 infants 
aged 1 to 2 days were recruited during the 
same study period.

Urine and saliva collections
Mothers of all the infants were approached 
by a trained research assistant for their 
consent to complete a questionnaire and to 
allow a urine sample to be obtained from 
their infants. To collect the urine sample, 
a cotton wool pad was placed in the nappy 
of each infant [14]. The pad was removed 
at the conclusion of the questionnaire, du-
ration 10 to 15 minutes. The urine was 
extracted by compression in a syringe [7]. 
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Urine samples were kept frozen at –20 °C 
until analysis.

In addition, 20 saliva samples were col-
lected from the mothers of the neonates 
only. The collected saliva samples were 
kept frozen at –20 °C until analysis. 

Cotinine extraction
Cotinine from urine or saliva samples 
was extracted according to the procedure 
developed by Salhab et al. [18]. Brief-
ly, 1.0 mL urine, 1.0 mL NaOH (5 N) 
and 3 mL methylene chloride were mixed. 
The mixture was vortexed for 2 min then 
centrifuged at 1000 rpm for 5 min. The 
organic layer was pipetted out and the aque-
ous layer was extracted once more with 
3 mL methylene chloride; then the mixture 
was centrifuged again. The combined meth-
ylene chloride layer was evaporated under 
a nitrogen stream until dry. The residue 
was dissolved in 50 µL acetone containing 
100 pg/µL lignocaine as external standard, 
then 1 or 2 µL of this solution were in-
jected into a gas–liquid chromatograph. The 
recovery of cotinine under the described 
conditions was 97% with a coefficient of 
variation of 7%. 

Cotinine chromatography
Cotinine extracted from urine or saliva 
samples was analysed using capillary gas 
chromatography [19]. Briefly, the analysis 
was performed with the GC-2010 gas chro-
matograph (Shimadzu), fitted with fused 
silica capillary SP-1000 column (15 m × 
0.3 mm i.d.), film thickness 1.0 μm (Rhom 
and Hass). Cotinine was detected with 
nitrogen–phosphorous detector. The gas 
flow rates were: air 175 mL/min, hydrogen 
4.5 mL/min and helium (carrier + makeup) 
30 mL/min. The temperature of the oven 
was programmed as follows: initial tem-
perature was 150 °C for 2 min, then raised 

to 230 °C at a rate of 20 °C per min (kept 
at 230 °C for 7 min), then raised again at 
250 °C at rate 50 °C per min (kept 1 min). 
The temperatures of the injector and the 
detector were 250 °C and 300 °C respec-
tively. The retention times for lignocaine, 
cotinine and nicotine were 6.0, 5.5 and 2.2 
min respectively. Under these conditions, 
the detection limits of nicotine and cotinine 
were 5 pg and 10 pg respectively. 

Environmental tobacco exposure 
questionnaire
In addition to obtaining demographic data 
about the infants and neonates, the ques-
tionnaire sought information about the 
following: parents’ occupations, mother’s 
level of education, family income, number 
of people in the household, infant’s current 
health status (e.g. otitis media, wheezing, 
etc.), current smoking status of the mother 
and number of people in the household, 
including the number of cigarettes smoked 
per day.

As a follow-up, a telephone interview 
was carried out 6 months after the initia-
tion of the study in order to ask about the 
health status of the infants. The telephone 
interviews were conducted by the research 
assistant under the direction of the pae-
diatrician (E.B.). Only 181 (82.3%) of 
the mothers responded; the remaining 39 
(17.7%) could not be reached because 
they had no telephone at home or they had 
changed address or were absent at the time 
of the call. 

Statistical analysis
Data are presented as mean and stand-
ard error of the mean (SE). The smoking 
prevalence was calculated and comparisons 
between data were performed using 2-tailed 
Student t-test. A P-value < 0.05 was consid-
ered statistically significant.



42 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

Results 

Table 1 summarizes the demographic char-
acteristics of the 220 infants and neonates 
who participated in this study; 56.4% were 
male and 43.6% were female. The range of 
body weight was 0.8–10.7 kg. Most infants 
(89.5%) were breastfed by their mothers. 

According to mothers’ reports 132 
(60.0%) of the infants were exposed to 
environmental tobacco smoke, mostly by 
household members such as fathers, broth-
ers or sisters and between 1 and 3 smokers 
were sharing the infant’s home. Only 40.0% 
of infants were living in a house without any 
smokers (Table 1). There were 8 mothers 
who admitted that they smoked. 

Table 2 summarizes the extent of ex-
posure to tobacco smoke of the 2 groups 
of infants. Cotinine was detected in the 
urine of 72 infants (36.0%) and 8 neonates 

(40.0%). The overall prevalence of tobacco 
exposure in both groups was 36.4%. The 
mean level of cotinine in the urine of the 
neonates was significantly higher than in 
the infants (t-test, P < 0.05). The cotinine 
levels in the saliva samples of mothers were 
1.5-fold higher than the cotinine levels of 
the neonate urine. Cotinine was detected in 
the urine samples of 7 neonates of 8 moth-
ers whose saliva samples were cotinine- 
positive. This is evidence of neonatal expo-
sure in utero. 

Table 3 summarizes the education level 
of the infants’ mothers. More than 90% of 
the mothers were high-school graduates and 
among these 35% were university gradu-
ates. Mothers of infants passively exposed 
to tobacco smoke had a similar level of 
education to mothers of nonexposed infants. 
The annual income of families was not sig-
nificantly different between the 2 groups.

Table 4 summarizes the health status of 
181 infants as reported by mothers in the 
follow-up interviews about selected ear, 
nose and throat complaints. About one-third 
of smoke-exposed infants had complaints 
of recurrent cough, wheezing and otitis 
media (infants may have had more than 1 
ailment). The proportion of infants whose 
mothers reported no complaints was higher 
in the group not exposed to smoking than 
the smoking-exposed group.

Discussion

Infants less than 12 months of age are per-
haps the group most vulnerable to the toxic 
effects of tobacco smoke. Our finding that 
36.4% of infants had detectable levels of 
cotinine in their urine is therefore of con-
cern. It suggests that existing community 
education strategies about environmental 
tobacco smoke exposure at home, especial-
ly the environment surrounding infants, are 
failing to protect this vulnerable group of 

Table 1 Demographic data and household 
smoking patterns for the study group of 
infants and neonates

Variable Value 
No. of infants and neoneates 220
No. of males/females 124/96
Age of infants(months)
 Mean (SE) 2.6 (2.9)
 Range 0.03–12
Body weight of infants(kg)
 Mean (SE) 4.8 (2.0)
 Range 0.8–10.7
Feeding of infants
 No. breastfed 197
Smokers in the householda

 No. of mothers smoking 8
 No. of other family members
 smoking 138
 No. of households without a
 smoker 88
aSome households had more than 1 smoker. 
SE = standard error.
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Table 2 Tobacco smoke exposure in infant and neonate groups as detected 
by the presence of urine and saliva cotinine in mothers

Variable Infants Neonates
Total no. in study 200 20

Age range 0.23–12 months 1–2 days

No. of mothers smoking 7 1

Urine cotinine (infants)

 No. with cotinine 72 8

 Mean (SE) cotinine level (ng/mL) 7.1 (0.8) 12.5 (2.6)*

 Range (ng/mL) 0.27–41 1.97–21.5

Saliva cotinine (mothers)

 No. with cotinine 0 8 

 Mean (SE) cotinine level (ng/mL) – 18.7 (4.3)

 Range (ng/mL) – 5.8–42.2

*P < 0.05.

Table 3 Mother’s educational level and annual family income for infants exposed and not 
exposed to environmental tobacco smoke 

Variable Smoking-
exposed 

Not smoking-
exposed 

Total 

(n = 80) (n = 140) (n = 220)
Mother’s level of education [No. (%)] 
 University 32 (40.0) 45 (32.0) 77 (35.0)
 Diploma 22 (27.5) 35 (25.0) 57 (25.9)
 High school 23 (28.8) 45 (32.1) 68 (30.9)
 Less than high school 3 (3.8) 15 (10.7) 18 (8.2)
Annual income of the family
(Jordanian dinar) 2284 2738 –

n = total no. of infants.

Table 4 Mothers’ reports of ear, nose and throat complaints in infants exposed and not exposed 
to tobacco smoke (n = 181)

Complaint Smoking-exposed
(n = 65)

Not smoking-exposed
(n = 116)

Total
(n = 181)

No. % No. % No.
Recurrent cough 23 35.4 40 34.5 63
Wheezing 23 35.4 39 33.6 62
Otitis media 16 24.6 29 25.0 45
No complaint 23 35.4 54 46.6 77

n = total no. of infants.
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the population. Furthermore, the finding of 
tobacco smoke exposure in 8 out of 20 ne-
onates who were less than 48 hours of age is 
alarming. This is strong evidence that those 
neonates were exposed to tobacco smoke 
by mothers during pregnancy. Again, this 
suggests that physicians are failing to edu-
cate pregnant women not to smoke at least 
during pregnancy. This finding warrants 
further investigation in the future. 

In our study, the prevalence of raised 
cotinine levels was 36.4% among infants up 
to 12 months, which is in agreement with 
the reported prevalence among passive-
smoking infants in Australia [20]. Further-
more, similar results have been reported 
by neighbouring countries such as Egypt, 
Syrian Arab Republic, Lebanon and Saudi 
Arabia [8–12]. In contrast, the prevalence 
of exposure in this study is lower than that 
reported previously in the United States 
of America using the biomarker cotinine, 
which suggested that up to 77% of infants 
less than 12 months of age were exposed to 
environmental tobacco smoke [5,6]. 

The mothers’ reports revealed that 60.0% 
of infants were living with household smok-
ers. This finding is in agreement with our 
earlier report [17] and the results of other re-
searchers in different countries. Smoking in 
the presence of infants by mothers, fathers, 
sisters and brothers and other visitors to the 
family needs to be modified. Many of the 
mothers in our study were university gradu-
ates and more than 90% of mothers had 
graduated from high school. This good level 
of education should facilitate educational 
efforts to tackle the problem of smoking in 
families in order to protect infants, children 
and others from tobacco smoke. 

The results of this study failed to cor-
relate the extent of tobacco smoke exposure 
with certain infant diseases. This may be 
due to the small sample size of this study 

(220 infants). However, in the literature, 
it is documented that exposure to parental 
smoking after birth exacerbates asthma, 
pneumonia, lower respiratory tract infec-
tions, wheezing, meningitis, SIDS, and eye 
and ear problems [21]. Further, it is esti-
mated that more than 20 000 children are 
hospitalized annually for respiratory illness 
caused by parental smoking and over 1000 
infants die from such health complications 
[22]. Also, the correlation of environmental 
tobacco smoke and health diseases such as 
asthma, cough, wheezing and otitis media, 
has been reported by several researchers in 
the Eastern Mediterranean Region [9,10].

The role of paediatricians in reducing 
tobacco exposure in children is important 
since adverse health effects are often ob-
served in very young children, including 
diseases primarily caused by environmental 
tobacco smoke exposure such as attenu-
ated lung growth, shortness of breath, ex-
acerbation of asthma, respiratory distress, 
increased incidence of ear infection, and 
SIDS. Paediatricians may play a leadership 
role in protecting young people from such 
ailments because they are the first physician 
to deal with childhood diseases [23]. 

A number of issues need to be con-
sidered when interpreting the results of 
this study. First, given the use of conven-
ience sampling from one hospital setting, 
care should be taken when generalizing to 
other populations. Secondly, it is difficult 
to compare the results of tobacco exposure 
in utero by mothers in neonates (less than 
2 days old) with other infants exposed to 
environmental tobacco smoke. Thirdly, 
the detection of cotinine in 8 out 20 saliva 
samples from mothers puts the credibility 
of mother’s reports of smoking in doubt and 
suggests that it may be necessary to obtain 
biological samples from mothers in order to 
evaluate infant tobacco smoke exposure.



Eastern Mediterranean Health Journal, Vol. 15, No. 1, 2009 45

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

Recommendations

Based on the results of our study, the fol-
lowing actions are recommended to reduce 
the level of infant exposure to smoking in 
Jordan: 
• Increase women’s awareness about the 

dangers of smoking during pregnancy.
• Increase parental knowledge about how 

to reduce infant exposure to environ-
mental tobacco smoke.

• Change parents’ pattern of smoking be-
haviour around infants.

• Establish community education strate-
gies, e.g. smoke-free policies on public 
transport and in child-care centres. 
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Release of the Arabic edition of MPOWER
The Arabic edition of the MPOWER report was published in October 
2008. The report presents the first comprehensive data on global to-
bacco use and control efforts. It shows that currently most countries in 
the world do not have adequate information or policies about tobacco 
use and trends, and 6 new policies are recommended for immediate 
adoption by countries. These policies will support the full implementa-
tion of WHO FCTC. In other countries where FCTC is not yet officially 
adopted they will pave the way for its adoption. More information about 
this publication is available at: http://www.emro.who.int/tfi/tfi.htm
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ABSTRACT A culturally appropriate educational intervention was developed and directed towards farming 
families in Menoufia governorate, Egypt, to improve their knowledge and practices in protecting their chil-
dren from exposure to pesticides. Parents were randomly assigned to either a lecture or video tape training 
group. Ability to recall information or improve practices among parents was evaluated in 3 sessions: pre-
training and 2 weeks and 1 month after training. Knowledge and practice scores after training of younger 
and more educated participants were significantly higher than older, less educated participants. Knowledge 
and practice performance of the videotape group was better than the lecture group and in both groups the 
improvement of knowledge scores after training was significantly higher than that of practice scores.

Évaluation d’une intervention éducative visant à aider les familles d'agriculteurs à protéger leurs 
enfants contre l’exposition aux pesticides
RÉSUMÉ Une intervention éducative culturellement adaptée a été mise au point à l’intention des 
familles d'agriculteurs du gouvernorat de Menoufia (Égypte) afin de leur permettre d’améliorer leurs 
connaissances et leurs pratiques en ce qui concerne la protection de leurs enfants contre l’exposition 
aux pesticides. Les parents ont été répartis de façon aléatoire dans deux groupes de formation, dont 
l’un a assisté à des cours magistraux et l’autre a visionné des vidéos. La capacité des parents à se 
souvenir des informations ou à améliorer leurs pratiques a été évaluée lors de trois sessions : avant 
la formation, deux semaines après, et un mois après. Les scores obtenus après la formation en 
matière de connaissances et de pratiques par les participants les plus jeunes et les plus instruits 
étaient significativement plus élevés que ceux obtenus par les participants plus âgés et moins instruits. 
Les résultats atteints en matière de connaissances et de pratiques par le groupe qui avait suivi la vidéo-
formation étaient supérieurs à ceux atteints par l’autre groupe, et dans les deux groupes, l’amélioration des 
scores relatifs aux connaissances après la formation était significativement plus importante que celle des 
scores relatifs aux pratiques.

ض ملبيدات اهلواّم يف العائالت القاطنة يف املناطق الزارعية تقييم التدخالت التثقيفية حلامية األطفال من التعرُّ
تغريد حممد فرحات، فيصل مصطفى فرحات، عاطف عوض ميخائيل

اخلالصة: أعدَّ الباحثون مداخلة تثقيفية مناسبة لتثقيف العائالت القاطنة يف املناطق الزراعية يف حمافظة املنوفية بمرص، 
عوا اآلباء واألمهات  ض ملبيدات اهلوام. فقد وزَّ من أجل حتسني معارفهم وممارساهتم املتعّلقة بحامية األطفال من التعرُّ
عشوائيًا عىل جمموَعَتْي تدريب، واحدة عن طريق املحارضة واألخرى عن طريق مشاهدة فلم فيديوي. ثم قيَّم الباحثون 
قدرة تذّكر املعلومات وحتّسن املامرسات لدى اآلباء واألمهات، وذلك يف ثالث جلسات: األوىل قبل التدريب، والثانية 
بعد أسبوعني، والثالثة بعد شهر من انقضاء التدريب. ووجدوا أن النقاط املحرزة بالنسبة للمعارف واملامرسات كانت 
بعد التدريب أعىل لدى الشباب والفئات األكثر تعلياًم من املشاركني عنها لدى أولئك الذين هم أكرب سنًا وأقل تعلياًم. 
كام تبنّي هلم أن أداء املعرفة واملامرسة أفضل لدى املجموعة التي شاهدت الفلم الفيديوي من املجموعة التي حرضت 
ن املعرفة بعد التدريب لدى كلتا املجموعتني كانت أعىل بشكل ُيْعتدُّ به إحصائيًا  املحارضة، وأن النقاط املحَرَزة يف حتسُّ

من النقاط املحَرَزة يف املامرسة.
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Introduction

In recent years there has been heightened 
concern over the potential impact of environ-
mental exposure to chemicals on the health 
of children [1]. Pesticides represent one par-
ticular group of environmental contaminants 
to which children in agricultural communities 
are inequitably exposed [2]. 

Pesticides persist in dust when they are 
used around homes, and those used outdoors 
end up in soil and are brought into the house 
on shoes and pets. Pesticides in soil and dust 
in indoor environments persist longer than 
they do outside, where exposure to sun and 
rain helps to break down pesticide residues 
[3]. Children and infants can be particu-
larly affected by pesticides because of their 
physiological immaturity and greater risk of 
exposure to pesticides. The difference in risk 
relates more to different levels of exposure 
than to toxicological vulnerability by age [4]. 

The work and living environments in agri-
cultural communities in developing countries 
provide numerous sources of pesticide expo-
sure. Keifer et al. categorized these sources as 
avoidable (e.g. diluting and mixing pesticides, 
applying pesticides, being sprayed), unavoid-
able (e.g. drifts, contact with residues) and 
unknown (e.g. contaminated water, contami-
nated fruits and vegetables) [5]. This pattern 
of exposure differs from those reported in 
other studies due to the relatively high level 
of exposure, lack of protective measures and 
lack of awareness by the population about 
the hazards and long-term effects of many 
pesticides used [6]. Farmers’ housing can 
be a major source of contamination through 
proximity to sprayed fields and exposure 
to drifts during and following application 
of pesticides [7]. Farmers themselves may 
contaminate their homes by inadvertently car-
rying pesticides from work on their clothes, 
skin, hair, tools and vehicles [2]. 

Pesticides are widely used in agriculture 
in Egypt. Approximately 10 000 to 60 000 

tons of pesticides are used annually in agri-
culture or for public health reasons [8]. Safety 
measures are generally poorly applied and the 
general population lacks proper knowledge 
about safe handling and hazards of these 
chemicals [9].

This study in Menoufia governorate in 
Egypt aimed to evaluate the effectiveness of 
culturally appropriate educational interven-
tions directed towards farming families to 
protect their children from the hazards of 
pesticide exposure.

Methods

Location and sample
The study was conducted in 2 Egyptian vil-
lages (Ganzoor and Monsh’at Sultan, vil-
lage 1 and village 2 respectively) located in 
Menoufia governorate, where agriculture is 
the main occupation. They were randomly 
selected from Menoufia villages that have 
family health centres. The family health cen-
tre ensures that every family in the village has 
a file to allow follow-up of the health of all 
family members. This study was conducted 
at the family health centre of each village. 
Each centre has a well-equipped training unit 
that includes 1 big room for health education, 
4 small rooms for interview and a waiting 
hall and playground used for accompanying 
children. 

A sample of 100 families registered at 
the family health centre from each village 
was randomly selected to participate in the 
study. Inclusion criteria were: living in homes 
among agricultural fields, having at least 1 
preschool child (aged 4–6 years) and the fam-
ily’s main occupation being farming. 

Questionnaire design
A questionnaire was designed and validated 
to assess the pesticide-related knowledge 
and practice of farmers. A pilot study was 
conducted to test the reliability of the ques-
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tionnaire. Irrelevant and difficult items were 
omitted or modified to be easily understood by 
participants with limited years of education. 

The questionnaire included personal 
and family data, previous history of pes-
ticide poisoning for any family member, 
attendance at any previous health education 
session on pesticide hazards, parents’ per-
ceived needs for future relevant education 
and parents’ preferences for the education 
method. 

Knowledge questions included items 
about different kinds of pesticides, routes 
of exposure, short- and long-term effects of 
pesticides on human health, vulnerability of 
children, methods of protecting themselves 
and their families from exposure (e.g. hand 
washing, separating work clothes, timing of 
entry after application), alternative methods 
to combat pests in the field and at home 
(e.g. keeping house clean, rapid disposal 
of waste, keeping food and drinks covered, 
using window screens).

Practice questions focused on frequency 
of pesticide use at home and on the farm, 
possible actions that could be taken by par-
ents to reduce their children’s exposure to 
pesticides whether at the home or farm (e.g. 
using minimal amount of pesticides and as 
needed only, keeping pesticides away from 
children, never allowing children to use 
pesticides, avoiding use of pesticides on 
children’s bodies, keeping clothes and toys 
of children and food or drink away during 
pesticides application, teaching children to 
wash their hands before eating and after 
playing, washing all vegetables and fruits 
before eating, never using empty pesticide 
containers for any other purpose).

Intervention
The study was conducted on Thursdays 
(between 12.00 and 16.00 hours). It was 
carried out in 2 phases: village 1 (March–
June 2004); village 2 (July–October 2004). 

A total of 15 health education intervention 
sessions were implemented in each village, 
with about 10 participants per session.

The 2 villages were randomly assigned 
to either lecture (village 1) or video (village 
2) training sessions. A lecture and a video-
tape on the hazards and safe use of pesti-
cides were developed by the investigators 
specifically for the purpose of this study. 
Both parents were required to complete 3 
consecutive educational sessions, 2 weeks 
and 1 month apart. Child care was provided 
for the accompanying children during the 
training of parents. 

During the 1st session demographic 
and pre-training knowledge and practice 
questionnaires were administered individu-
ally through an interview to assist less well-
educated participants. After completion of 
the questionnaires either a lecture or video-
tape session, according to the village, was 
provided to parents (about 10 participants 
per session). The lecture and videotape 
included the same information that was 
asked about in the pre-training question-
naire. They lasted for 30 minutes followed 
by 10 minutes discussion. All lectures and 
discussions were administered by the same 
investigator.

In the 2nd and 3rd sessions, participants 
were tested for their ability to recall infor-
mation or change in practice after attending 
the lecture or watching the videotape. To 
measure change in knowledge and/or prac-
tice, an identical pre- and post-training ques-
tionnaire was used. Knowledge and practice 
scores were calculated for each participant. 
The maximum total knowledge score was 23 
and total practice score was 15.

Statistical analysis
Statistical analysis was done using SPSS, 
version 11.00. Student t-test was used to 
compare the means of the 2 groups. ANO-
VA test was used to compare knowledge 
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and practice scores in the consecutive ses-
sions, followed by Student Newman–Keuls 
post hoc test for multiple comparisons. 
Chi-squared test with Yates continuity cor-
rection or Fisher exact test were used when 
appropriate. Level of significance was de-
termined at P-value ≤ 0.05. 

The reliability of questionnaire items 
was tested by entering data from the pilot 
study and obtaining Cronbach alpha coef-
ficients for knowledge and practice items. 
Cronbach alpha coefficients were 0.723 and 
0.897 respectively.

Results 

Demographic characteristics
Table 1 shows the demographic characteristics 
of the participating families. There were 100 
mothers and 65 fathers from village 1 com-
pared with 88 mothers and 44 fathers from vil-
lage 2 who completed all 3 training sessions. 

In both villages, the number of rooms in 
the houses of participating families ranged 
from 1–5 rooms with a mean of 2.8 (stand-
ard deviation 0.8). Water supply was either 
through wells (48%), taps (40%) or both 
(14%). Only 10% of the houses had floors 
made of tiles, 40.5% were cement and 49.6% 
were mud. Most houses (94.0%) had a room 
for domestic animals (e.g. cows, buffaloes, 
goats, sheep), either inside (50.5%) or outside 
the home (43.5%). Window screens were re-
ported to be present in 55.5% of the houses.

All participating families were living in 
houses among agricultural fields and 78% 
of the houses were near uncovered water 
channels. 

Parents’ preference for the 
educational method
None of the parents had received any previ-
ous education about pesticide exposure. Most 
of them (81.6%) agreed that pesticide-related 
training programmes should be implemented 

each year (i.e. before the season for pesticide 
application to the cotton crop). Videotape 
was the preferred method of training for 
63.5% of participants compared with 30.5% 
who preferred a lecture, while no preference 
was expressed by 6.0% of the participants. 

Pesticide application inside and 
outside homes
All participating families were using pes-
ticides at home and in the fields. Inside the 
home, most of the families (80.5%) fre-
quently applied pesticides (4–7 days/week) 
as compared to 19.5% with infrequent ap-
plication (1–3 days/week). All families 
were using flying insect killers (main in-
gredients include tetramethrin, sumithrin, 
pyrethrin, piperonyl butoxide) in different 
forms, mainly mats (94.6%) and aerosols 
(55.5%); 28% were applying crawling in-
sect killer powder (main ingredients include 
tetramethrin and malathion); 26% were 

Table 1 Demographic characteristics of 
participating families

Variable Lecture 
group

Village 1 
(n = 165)

Videotape 
group 

Village 2 
(n = 132)

Participating 
individuals [No, (%)]
 Mothers 100 (60.6) 88 (66.7)
 Fathers 65 (39.4) 44 (33.3)
Mean (SD) family 
size (No.) 4.42 (1.1) 4.93 (0.9)
Mean (SD) age of 
parents (years) 29.3 (5.1) 30.9 (7.5)
Parent’s education 
[No, (%)]
 Illiterate or read and  
 write 74 (44.9) 53 (40.2)
 Secondary school or  
 higher 91 (55.2) 79 (59.9)

n = total number of participants.
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applying malathion on the hair of their chil-
dren to protect them against hair lice; while 
19% were occasionally using rodenticides 
for rats (Table 2).

In the fields, 37% of families were ap-
plying pesticides themselves and 63% hired 
workers to apply pesticides to their crops. 
Pesticides applied in the fields were organo-
phosphates (59.0%), carbamates (40.5%) 
and pyrethroids (28.5%) (Table 2). Pesticides 
were usually applied in the form of liquid 
sprayed using special back-held machines. 

Assessment of knowledge and 
practice among parents
Knowledge and practice questions as well 
as the percentage of participants’ respons-
es are presented in Tables 3–5 for the 1st 
session (pre-training) and the 2nd and 3rd 
sessions (2 weeks and 1 month later). In 
both groups, the knowledge scores of par-

Table 2 Use of pesticides at home and on the farm by participating families by method of 
intervention

Variable Lecture group Videotape group Both groups
(n = 165) (n = 132) (n = 297)

No. % No. % No. %
Frequency of pesticides use at home
 Frequent (4–7 days/week) 130 78.8 109 82.6 239 80.5
 Infrequent (1–3 days/week) 35 21.2 23 17.4 58 19.5
Pesticides used at home
 Flying insect killers
 Mats 165 100.0 116 87.9 281 94.6
 Aerosols 94 57.0 71 53.8 165 55.5
 Crawling insect killers powder 50 30.3 32 24.2 82 27.5
 Rodenticides (for rats) 36 21.8 20 15.2 56 19.0
 Head lice killers 47 28.5 29 22.0 76 25.5
Pesticides used at farm
 Organophosphate 92 55.8 83 62.9 175 59.0
 Carbamates 78 47.3 42 31.8 120 40.5
 Pyrethroids 55 33.3 30 23.0 85 28.5

n = total number of participants.

ticipants improved significantly in the 2nd 
and 3rd sessions, as compared to the pre- 
training session. Although the practice scores 
of both groups improved in subsequent ses-
sions, the changes were not significant (Ta-
ble 6). On the other hand, knowledge and 
practice scores did not show any significant 
differences between lecture and videotape 
groups in any of the sessions (Table 6). How-
ever, knowledge and practice performance 
of the videotape group was better in the 2nd 
and 3rd sessions as compared to the lecture 
group. At the same time, in the lecture 
and videotape groups, the improvement of 
knowledge scores was significantly higher 
than that of practice scores.

The parents with high school or univer-
sity degree showed significantly greater 
improvements in knowledge and practice 
than parents who were illiterate or only able 
to read and write (Table 7).
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Table 3 Comparison of knowledge of lecture and videotape groups regarding children’s 
exposure to pesticides, pre-training, and 2 weeks and 1 month after the training 

Knowledge Pre-training 2 weeks after 1 month after
Lecture Video Lecture Video Lecture Video
(n = 65) (n = 32) (n = 65) (n = 32) (n = 65) (n = 32)

% % % % % %
Different types of pesticides
 Know 4–6 types 54.0 58.0 83.0 91.0 78.0 85.0
 Know 2–3 types 23.0 21.0 14.0 7.0 19.0 14.0
 Know 1 type 23.0 21.0 3.0 2.0 3.0 1.0
Route of exposure to pesticides
 Inhalation 64.0 68.0 91.0 94.0 89.0 93.0
 Ingestion 74.0 71.0 93.0 98.0 92.0 99.0
 Dermal 49.0 51.0 89.0 92.0 85.0 91.0
Children are more vulnerable to 
pesticides toxicity:
 Agree 74.0 78.0 100.0 100.0 100.0 100.0
 Disagree 26.0 22.0 0.0 0.0 0.0 0.0
Health effects of pesticides on 
children include:
 Chest allergy 76.0 76.0 90.0 92.0 89.0 92.0
 Skin allergy 73.0 74.0 88.0 92.0 90.0 90.0
 Hepatotoxicity 58.0 55.0 87.0 96.0 85.0 91.0
 Cancer 56.0 60.0 83.0 94.0 82.0 90.0
 Nephrotoxicity 50.0 55.0 86.0 91.0 86.0 88.0
 Decrease child attention 44.0 41.0 79.0 83.0 74.0 80.0
 Decrease child memory 36.0 38.0 75.0 83.0 73.0 80.0
 Decrease child intelligence 40.0 42.0 85.0 82.0 81.0 79.0
Alternate methods to minimize 
use of pesticides at home
 Keep house clean 75.0 77.0 100.0 100.0 100.0 100.0
 Rapid disposal of wastes 56.0 53.0 90.0 95.0 86.0 93.0
 Keep food and drinks covered 69.0 66.0 89.0 100.0 90.0 100.0
 Use of window screen 58.0 61.0 95.0 100.0 95.0 100.0
Alternate methods to minimize 
use of pesticides at farm
 Continuous cleaning of plants 64.0 62.0 76.0 82.0 74.0 80.0
 Proper disposal of wastes 45.0 47.0 79.0 87.0 75.0 87.0
 Use of natural methods 38.0 42.0 68.0 89.0 65.0 85.0
 Consult the agricultural   
 authorities 26.0 24.0 65.0 83.0 61.0 79.0
n = total number of participants.
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Following training, about 60% of the 
participants reported that they could com-
pletely stop the use of pesticides inside 
the home in comparison with 30% before 
the educational programme. However, 
none thought that they could completely 
stop the use of pesticides in the fields. Of 
participating mothers, 5% and 8% (in the 
lecture and videotape groups respectively) 
mentioned that they had already stopped 
the application of pesticides inside their 
homes completely after the education in-
tervention.

Discussion 

The main objective of health education 
programmes is to change knowledge and 

consequently practices [10]. Researchers 
usually assess only the immediate change 
in knowledge after implementation of ed-
ucational interventions. The current study 
was conducted to measure the immediate 
change as well as the sustainability of in-
formation gained after implementation of 
2 different and commonly used education-
al interventions (lecture and videotape). 

Both knowledge and practice of agricul-
tural families were assessed and followed 
up for 2 consecutive sessions, 2 weeks and 
1 month apart. Most participants lacked 
sound knowledge and proper practice about 
handling of pesticides, whether at home 
or at the farm. This may be attributed to 
the absence or deficiency of health educa-
tion programmes directed towards those 

Table 4 Comparison of practices of lecture and videotape groups to reduce exposure of their 
children to pesticides at home, pre-training, and 2 weeks and 1 month after the training

Practice Pre-training 2 weeks after 1 month after
Lecture Video Lecture Video Lecture Video

(n = 165) (n = 132) (n = 165) (n = 132) (n = 165) (n = 132)
% % % % % %

Apply pesticides as needed only 41.0 43.0 81.0 88.0 79.0 92.0

Avoid use of pesticides on   
 children’s bodies 83.0 82.0 99.0 97.0 99.0 97.0
Never allow children to use   
 pesticides 61.0 63.0 92.0 95.0 91.0 96.0
Keep children’s clothes and toys  
 away during pesticide application 43.0 40.0 92.0 94.0 90.0 93.0
Keep food and drinks away during  
 pesticide application 76.0 78.0 94.0 94.0 93.0 95.0
Teach children to wash hands  
 before eating and after playing 58.0 56.0 87.0 92.0 85.0 90.0
Wash vegetables and fruits before  
 eating 89.0 88.0 99.0 99.0 100.0 100.0
Never use empty pesticide   
 containers in other purposes 69.0 71.0 89.0 96.0 85.0 95.0
Keep pesticides away from children 54.0 64.0 90.0 92.0 88.0 89.0

n = total number of participants.
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Table 5 Comparison of practices of lecture and videotape groups to reduce exposure of their 
children to pesticides at the farm, pre-training, and 2 weeks and 1 month after the training  

Practice Pre-training 2 weeks after 1 month after
Lecture Video Lecture Video Lecture Video
(n = 165) (n = 132) (n = 165) (n = 132) (n = 165) (n = 132)

% % % % % %
Close house windows and   
 doors during application   
 in nearby farm 44.0 42.0 80.0 86.0 76.0 82.0
Never allow children in the  field  
 during spraying 38.0 42.0 98.0 98.0 95.0 96.0
Never allow household utensils  
 to be used in diluting, mixing or  
 application of pesticides 66.0 77.0 100.0 100.0 100.0 100.0
Father’s contaminated clothes  
 kept away from house 34.0 41.0 91.0 95.0 88.0 95.0
Father showers after use of   
 pesticides in the farm 57.0 51.0 71.0 72.0 74.0 71.0
Dispose of empty containers in a  
 safe place 74.0 77.0 89.0 91.0 91.0 92.0

n = total number of participants.

Table 6 Mean knowledge score of the lecture and videotape groups, pre-training, and 2 weeks 
and 1 month after the training

Performance Lecture group (n = 165) Videotape group (n = 132) P-value
Mean (SD) score Mean (SD) score

Knowledge 
 Pre-training 14.20 (4.17) 14.04 (2.78) > 0.05
 2 weeks after 21.10 (4.30)b 22.60 (4.20)b > 0.05
 1 month after 20.18 (4.90)b 21.30 (4.80)b > 0.05
 P-valuea < 0.001 < 0.001
Practice 
 Pre-training 9.32 (4.22) 9.05 (4.05) > 0.05
 2 weeks after 10.82 (3.96) 11.20 (3.25) > 0.05
 1 month after 10.52 (3.45) 11.01 (3.47) > 0.05
 P-valuea > 0.05 > 0.05
aANOVA test. bSignificant compared to pre-training (P < 0.05).
n = total number of participants; SD = standard deviation.

high-risk groups in Egypt or because these 
programmes are improperly presented. Amr 
stated that the adverse effects of pesticide 

exposure in Egypt are due to lack of proper 
knowledge of safe handling of pesticides 
and that safety measures are generally 
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Table 7 Mean knowledge and practice scores of the lecture and videotape groups according to 
level of education, pre-training, and 2 weeks and 1 month after the training

Performance Lecture group Videotape group
Illiterate/read 

and write 
(n = 74)

High school/
university 

(n = 91)

P-value Illiterate/read 
and write 
(n = 53)

High school/ 
university 

(n = 79)

P-value

Mean (SD) 
score

Mean (SD) 
score

Mean (SD) 
score

Mean (SD) 
score

Knowledge 
 Pre-training 13.90 (1.50) 14.50 (2.90) > 0.05 13.65 (1.63) 14.31 (2.84) > 0.05
 2 weeks after 20.00 (1.90) 23.10 (2.26) < 0.001 20.25 (1.84) 23.31 (2.74) < 0.001
 1 month after 19.10 (1.70) 22.00 (2.88) < 0.001 19.36 (1.87) 22.53 (2.81) < 0.001
Practice 
 Pre-training 8.99 (1.30) 9.67 (3.24) > 0.05 8.77 (1.61) 9.65 (3.70) > 0.05
 2 weeks after 9.88 (2.10) 11.76 (1.88) < 0.001 9.91 (2.32) 11.93 (2.30) < 0.001
 1 month after 9.37 (2.30) 11.67 (1.50) < 0.001 9.74 (2.21) 11.84 (2.20) < 0.001

n = total number of participants; SD = standard deviation.

poorly applied by both the general public 
and pesticide workers [9]. 

Changing behaviour is usually more 
difficult although it may be more sustainable 
than knowledge [11]. Using non-traditional 
appropriately designed programmes that 
depend more on visual memory is more 
likely to ensure sustainability of the 
knowledge gained as well as changes in 
practice [12]. Visual memory is rapidly 
acquired and longer-standing than auditory 
memory [13]. 

In the current study, after implemen-
tation of educational intervention pro-
grammes (lecture and videotape), there was 
an immediate and sustained improvement 
in the knowledge and practice of families. 
However, knowledge showed a signifi-
cantly greater improvement than practice. 
There are many factors that could affect 
knowledge gain and behaviour modifica-
tion. The most important are age, educa-
tional level and cultural appropriateness 
of the educational intervention [10]. In the 
current study, the lecture and videotape 

were prepared to include information from 
the same environment where participants 
were living. However, the videotape was 
more culturally appropriate as it included 
pictures and movies that showed the right 
and wrong practices and was designed and 
prepared inside homes and in the fields of 
the participants. 

Moreover, about 43% of participants 
were illiterate or only able to read and 
write, so videotapes with pictures and mov-
ies would ensure sustainability of gained 
knowledge. At the same, well-educated 
parents were better able to acquire informa-
tion and change their behaviour than less 
educated parents. 

The mean age of the participants was 
around 30 years, which may be an appropri-
ate age for knowledge gain but is not the most 
appropriate age for behaviour modification. 
This raises the issue of implementing pesti-
cide educational intervention programmes 
as early as possible because younger people 
are more likely to retain the knowledge and 
change their practices [14,15].
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Conclusion

Pesticides represent a major environmental 
hazard. The toxic effects of pesticides are 
a concern among high-risk groups, espe-
cially children. Development of culturally 
appropriate educational intervention pro-
grammes is essential to protect the children 
of farming families from the hazards of 
pesticide exposure. Video training is better 
than lectures in assuring knowledge gain 
and probably enhancing retention. Knowl-
edge is easier to change than practice, which 

requires continuous education and a sup-
portive environment.
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ABSTRACT In a cross-sectional study, all trauma patients hospitalized for 24 hours or more over a 
4-month period in Taleghani hospital, the only referral teaching centre in Kermanshah city, were studied 
(n = 779). Mean age was 34.7 (standard deviation 19.9) years. Male, unemployed and illiterate patients 
predominated. Road traffic accidents, falls and interpersonal violence were the most common mecha-
nisms of injury. Among road traffic accident victims, pedestrians were the most vulnerable group. A total 
of 7.8% of patients died, mostly due to head injuries (78.7%). Our findings also showed the importance 
of head trauma as the main anatomical site of injury.

وبائيات اإلصابات يف كرمنشاه: املرشوع الوطني للرضوح يف مجهورية إيران اإلسالمية
جمقان كاربخش داوري، نكار صاحليان زندي، حمسن روزرخ، حممد رضا زارعي

اخلالصة: يف دراسة مستعرضة شملت مجيع مرىض الرضوح الذين عوجلوا ملدة أربع وعرشين ساعة عىل األقل 
خالل أربعة أشهر، يف مستشفى طالقاين، وهو مركز اإلحالة التعليمي الوحيد يف مدينة كرمنشاه، وقد بلغ عددهم 
779 مريضًا. وكان وسطي أعامرهم 34.7 سنة )19.9(. وكان أغلب املرىض من الذكور العاطلني غري املتعّلمني. 

وتبني أن أكثر مسببات اإلصابات شيوعًا هي احلوادث عىل الطرق، والسقوط، والعنف بني األفراد. وكان املشاة 
هم األكثر عرضة لإلصابات من بني ضحايا احلوادث عىل الُطُرق. وبلغت نسبة الوفيات اإلمجالية 7.8%، نجمت 
أغلبيتها )78.7%( عن إصابات يف الرأس. وقد دّلت نتائج البحث أيضًا عىل أمهية رضوح الرأس بوصفها املوقع 

الترشحيي الرئييس لإلصابات.

Épidémiologie des traumatismes à Kermanshah : le projet national sur les traumatismes en 
République islamique d’Iran 
RÉSUMÉ Une étude transversale a été menée sur tous les patients atteints de traumatismes et 
hospitalisés pendant 24 heures au minimum sur une période de quatre mois à l’hôpital de Taleghani,seul 
centre spécialisé universitaire de Kermanshah (n = 779). La moyenne d’âge était de 34,7 ans 
(écart type 19,9). Les patients de sexe masculin, sans travail et analphabètes étaient les plus 
nombreux. Les accidents de la circulation, les chutes et la violence interpersonnelle étaient les 
mécanismes de blessure les plus courants. Parmi les victimes d’accidents de la circulation, les piétons 
représentaient le groupe le plus vulnérable. Au total, 7,8 % des patients sont décédés, la plupart de 
traumatismes crâniens (78,7 %). Nos résultats ont également montré l’importance de la tête en tant que 
principale zone anatomique touchée par les blessures. 
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Introduction

Injuries account for about 12% of the world’s 
burden of disease [1]. Injuries, irrespective 
of their intent or cause, have a major impact 
on the health system which provides care 
and support for victims [2]. Young people 
between the ages of 15 and 44 years—the 
most economically productive members of 
the population—account for almost 50% of 
the world’s injury-related mortality [3].

In many developing countries, particu-
larly in Asia, documentation of health sta-
tistics is limited and as a result the effect 
of trauma is poorly understood [4]. There 
are several articles describing different 
aspects of trauma in the Islamic Republic 
of Iran, e.g. road traffic accidents (RTA), 
paediatric trauma, burns, prehospital care, 
but comprehensive studies which give a 
broader view on patterns of trauma in the 
country are limited [4,5]. In this regard, 
Sina Trauma and Surgery Research Centre, 
the first registered trauma research centre in 
the Islamic Republic of Iran, carried out the 
National Trauma Project in 8 major cities 
of the country to provide a national profile 
of trauma, the circumstances in which it 
occurs and the characteristics of victims. 
The aim of this study was to demonstrate 
the characteristics of trauma patients and 
the pattern of trauma in one of these major 
cities, Kermanshah. 

Methods

In this cross-sectional study, all consecu-
tive patients admitted to Taleghani hospital 
for 24 hours or more over a 4-month period 
(from October to February 2004) were in-
cluded (n = 779). Taleghani hospital is the 
only referral teaching hospital in Kerman-
shah, a city located in the western part of the 
Islamic Republic of Iran, with a population 
of about 822 921 in 2005. This hospital is 

recognized by the public as the only trauma 
centre admitting injured patients around 
the clock. Patients admitted to hospital for 
at least 1 day comprised about one-third of 
all trauma patients admitted; the remainder 
were discharged within 24 hours and were 
not included in our data. 

Data collection for this study was 
performed around the clock by 5 general 
practitioners who had undergone a special 
training course to familiarize them with the 
questionnaires. Each patient was admitted 
to the emergency room, the clinical ward or 
intensive care unit, and was followed until 
discharge; the questionnaire was completed 
during the course of the stay. The variables 
included were: demographic characteristics 
of the patient, injury characteristics (time, 
place, intent, mechanism and situation of 
trauma), transportation to the hospital, level 
of consciousness on arrival according to 
the Glasgow coma score, anatomic site 
of injury, severity of injury and outcome. 
Severity was assessed by the injury severity 
score (ISS), defined as mild (score < 7), 
moderate (score 7–12) and severe (score 
12+) [6]. These variables were collected in 
interviews with the patients and their rela-
tives and the attending physicians. 

An expert in medical records adminis-
tration who was familiar with International 
classification of diseases (ICD) coding, 
coded the anatomical and external causes of 
injuries according to ICD-10 (S00–S99 and 
V01–Y98). Two other medical practition-
ers checked all the filled questionnaires 
and evaluated and corrected them if neces-
sary. Another physician supervised and 
coordinated the whole team as the project 
manager.

Descriptive (absolute and relative fre-
quencies) and analytic (chi-squared) tests 
were performed using SPSS, version 11.5. 
P < 0.05 was considered as the level of 
significance.
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Results

From a total of 779 patients, 78.6% were 
male (n = 612). The male to female ratio 
was 3.66. Mean age was 34.7 (standard 
deviation 19.9) years with a median of 28 
years. About 31.4% of patients were illiter-
ate (n = 224) and 20.5% had only primary 
education (n = 160). Only 2.6% of patients 
had university education (n = 20). The rate 
of illiteracy in the study patients was greater 
than that in the Islamic Republic of Iran 
overall (P < 0.001) [7].

Regarding the occupation of the pa-
tients, the largest group (16.3%, n = 127) 
were unemployed, 16.0% were housewives 
(n = 125), 14.3% were manual workers (n 
= 112) and 13.6% were students (n = 106). 
The proportion of unemployed people in 
our study was also higher than that in the 
Kermanshah general population [8]. 

About 17.5% of patients referred to hos-
pital on holidays (n = 136), which was more 
than expected according to the number of 
holidays and workdays during the study 
period (P = 0.004). Injuries were more com-
mon between 24:00 and 06:00 hours (81.9%, 
n = 638). Roads were the most common 
place of trauma (61.9%, n = 482), followed 
by the home 27.1% (211), workplace (4.9%, 
n = 38) and other (6.2%, n = 48). 

The mechanisms of injuries are shown 
in Table 1. Victims of RTA (53.5%) and 
falls (28.8%) were the highest proportion of 
cases, followed by interpersonal violence 
(10.1%). Pedestrians were 44.1% of RTA 
victims and 23.6% of all cases. Only 3.2% 
of car occupants had used seat belts and 
14.0% of motorcyclists had used a hel-
met. The majority of cases sustaining stab 
wounds in violent interactions had been 
injured with a knife (90.9%).

A total of 482 patients arrived at hospital 
directly from the scene of the accident 
(i.e. were not referred), of whom 4.6% 

were transferred by ambulance (n = 22). 
Of the cases referred from another hospital/
health centre, 75.4% were transported by 
ambulance (n = 224). Thus overall, 31.6% 
of patients were transferred to the hospital 
by ambulance (n = 246). The mean time to 
travel to the hospital was 2 h 42 min (stand-
ard deviation 6 h 32 min) with a median of 
1 h 10 min.

In 81.4% of patients the Glasgow coma 
score was 13–15 (n = 634), in 11.3% it was 
9–< 13 and in 7.3% it was ≤ 8.

About 64.2% of patients had more than 1 
injury (n = 500). Figure 1 shows the distri-
bution of patients according to the number 
of injuries they suffered. 

Table 1 Mechanisms of injury in the studied 
patients 

Mechanism of injury No. of 
patients

%

Unintentional injury 692 88.8
Road traffic accident 417 53.5
   Pedestrian 184 23.6
   Car occupant 124 15.9

   Motorcyclist 100 12.8
   Other 3 0.4
   Unknown 6 0.8
Fall 224 28.8
   From a height < 4 m 150 19.3
   From a height ≥ 4 m 11 1.4
   Stumbling/slipping 58 7.4
   Unknown 5 0.6
Laceration 23 3.0

Striking with blunt object 12 1.5
Other 16 2.1
Intentional injury 87 11.2
Interpersonal violence 79 10.1
   Stabbing 44 5.6
   Striking with blunt object 18 2.3
   Gunshot 15 1.9
   Other 2 0.3
Attempted suicide 8 1.0
Total 779 100.0
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The anatomic site of injuries is shown in 
Table 2 as a proportion of the number of pa-
tients (1 injury was categorized as the main 
reason for hospitalization for each patient) 
and as proportion of all 1786 injuries record-
ed. Head injuries were the most common 
injuries and also the most frequent among 
the lesions leading to hospitalization. 

The injury severity score was < 7 in 
48.3% of the patients (n = 376), 7–12 in 
33.6% (n = 262) and 12+ in 18.1% (n = 
141).

A total of 7.8% of patients died (n = 
61). The injury severity score was 12+ in 
90.2% of patients dying (n = 55). The main 
anatomic site of injury in these cases was 

Table 2 Anatomic site of injuries

Anatomic site No. of patientsa % No. of injuriesb %

Head 215 27.6 602 33.7

Knee and lower leg 110 14.1 248 13.9

Abdomen, lower back, lumbar spine   
 and pelvis 139 17.8 206 11.5
Hip and thigh 132 16.9 193 10.8

Elbow and forearm 39 5.0 119 6.7

Thorax 43 5.5 113 6.3

Wrist and hand 29 3.7 96 5.4

Shoulder and upper arm 33 4.2 94 5.3

Neck 23 0.3 61 3.4

Ankle and foot 15 1.9 54 3.0

Total 779 100.0 1786 100.0

 aOne injury assigned as the main cause of hospitalization. 
bAll injuries.

Figure 1 Frequency distribution of the number of injuries 
among the studied patients (n = 779)
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the head in 78.7% (n = 48), followed by the 
neck in 8.2% (n = 5), thorax in 8.2% (n = 5), 
hip and thigh in 3.3% (n = 2) and abdomen, 
lower back, lumbar spine and pelvis in 1.6% 
(n = 1). The mortality according to mecha-
nism was: 13.3% striking with blunt objects 
(3 unintentional, 1 intentional), 10.1% RTA 
(n = 42), 6.3% gunshot (n = 1), 5.3 % falls 
(n = 12) and 2.7 % cutting (n = 2) (lacera-
tion 1, stabbing 1) (P = 0.065). 

Death was more commonly seen in pa-
tients with head injuries (22.3%, n = 48) 
than other injuries (P < 0.001).

Discussion

In this 4-month study, 779 trauma patients 
were recorded. The male to female ratio 
was more than 3. Considering the sex ratio 
in the general population of our country [9], 
it might be concluded that men are more 
commonly victims of trauma. The majority 
of trauma cases were among young peo-
ple. Previous studies have also indicated 
that young men are at the highest risk for 
trauma [4,10]. Several possible reasons 
for this have been proposed including the 
greater number of vehicles driven by males, 
more participation in high-risk sports and 
a greater tendency by males to acquire and 
use weapons [11]. 

Illiterate people were over-represented 
among trauma cases, which is in agree-
ment with other studies [4,12–16]. The low 
education level of trauma patients suggests 
that poor education might increase the risk 
for trauma. 

Trauma was also more common in 
unemployed people. To our knowledge 
few studies have evaluated the role of un-
employment as a risk factor in injuries 
[12,14]. Unemployment has been used as 
an indicator of material deprivation because 
it reflects lack of income and insecurity 

[12]. The choice of mode of transport in 
developing countries is often influenced by 
socioeconomic factors, especially income. 
For people with low incomes the affordable 
means of transport are walking, travelling 
by bus or cycling, all of which expose them 
to high risk of RTA [17].

Injuries were more common on holi-
days, which was also consistent with other 
reports [18,19]. This could be the result of 
more high-risk behaviour on holidays. For 
instance, in one report from Australia, two-
thirds of RTAs occurred during the Friday/
Saturday/Sunday leisure period, and were 
concluded to be a consequence of leisure 
travel [18].

RTA, falls and interpersonal violence 
were the 3 most common mechanisms of 
trauma. The magnitude of RTA injury var-
ies according to geographical region, with 
the highest burden in developing countries 
[20]. In these countries the impact of RTA 
is less well understood [21], but according 
to the hospital-based data, transport-related 
injuries are among the leading causes of 
more severe injuries, especially in urban 
environments [21,22]. Even in some rural 
areas, RTA has been the major mechanism 
of injury [23]. Our findings indicated that 
the most vulnerable road users were pe-
destrians, which is in agreement with other 
studies [4,21].

The use of safety belts and helmets was 
only 3.2% among car occupants and 14.0% 
in motorcyclists. Since safety belts were 
introduced in cars, a number of studies have 
been published describing their effective-
ness [24]. The use of helmets was rather low 
compared with one American report, which 
stated that helmet use was nearly 100% af-
ter a law requiring all motorcyclists to wear 
helmets was implemented. Before the law, 
only about 28%–40% of motorcyclists wore 
helmets [25]. The efficiency of helmets 
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as a means of protection from injuries is 
universally attested [24].

Falls were the second most common 
mechanism of trauma in our study. We 
should take account of the fact that our 
study was hospital-based and did not in-
clude minor injuries (e.g. due to falls). This 
might explain why falls ranked second 
in the mechanism of trauma in our study. 
Some other studies have documented falls 
as first or second rank among all mecha-
nisms of injury [1,22,23].

Interpersonal violence was the third most 
common mechanism of trauma. While other 
assault-related studies have documented the 
higher frequency of blunt instrument inju-
ries [26], we recorded most assault-related 
cases as the result of stabbing with knives. 
This is likely to be due to the lack of laws 
against carrying sharp weapons in public in 
the Islamic Republic of Iran and, in addition, 
the unavailability of firearms due to strict 
legislation over ownership of weapons. The 
high rate of fatal acts of violence with fire-
arms is apparently due to easy public access 
to them. In some countries, e.g. Denmark, 
ownership and access to firearms are only 
granted for hunting, police and military 
purposes, and knives are not to be carried in 
public without a permit [26].

Less than one-third of patients were 
transferred to hospital by the emergency 
medical services. Even when ambulances 
were used, they served to transport patients 
from hospital to hospital and rarely if ever 
collected the injured from the scene of 
injury (about 5%).

In most patients the Glasgow coma score 
was 13–15. About half of patients had mild 
injury (ISS < 7), which is less than the 
proportion of mild injuries in a similar study 
conducted in Tehran (92%) [4]. This dispar-
ity might be due to the difference in major 
mechanism of trauma between the 2 studies. 
While RTA was the main mechanism of 

injury in our setting, striking by objects 
was the major one in the other survey. We 
also found that many of our patients had 
multiple injuries, which is compatible with 
other studies and indicates that special at-
tention should be paid to RTA because they 
are the dominant mechanism in multiple 
traumas [4].

About 7.8% patients died, mostly due 
to head injury and with high severity of 
injuries. The 2 most common mechanisms 
of injury with highest mortality were strik-
ing with blunt objects (13.3%) and RTA 
(10.1%). 

The mortality observed in our study was 
considerable in comparison with another 
epidemiologic study from our country [4] 
and 2 other studies from Africa [22,23]. 
While treatment in the first hour after injury 
is considered crucial in reducing mortality 
[23], our findings showed that the emergen-
cy medical services did not provide good 
prehospital transportation of patients and the 
mean time for presentation to hospital was 
noticeably high (2 h 42 min). This has also 
been documented in another study from the 
Islamic Republic of Iran [27]. Many other 
factors such as the predominance of road 
traffic injuries, inadequacy of public health 
infrastructure [4,17] and poor enforcement 
of traffic safety regulations [17] can count 
towards the high mortality.

There are some limitations to our study. 
It was performed over 4 months and thus 
it could not demonstrate possible seasonal 
variations in trauma admissions; our dataset 
was hospital-based and did not include 
patients with minor injuries treated in out-
patient settings or admitted for less than 
24 hours; and cases of very severe injuries 
dying at the scene of trauma were also not 
included. Furthermore, there may have been 
injury-related deaths from various mecha-
nisms that were referred directly to the 
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medicolegal centre and were not counted in 
the mortality rate. 

Young men of low socioeconomic status 
were the most vulnerable group. Uninten-
tional injuries due to RTA were the major 
cause of trauma, and pedestrians comprised 
a high proportion of the victims of RTA. 
Our finding also showed the importance of 
head trauma on the main anatomical site of 
injury. These findings stress the necessity 
of strict preventive strategies focusing on 
different aspects of RTA.

Acknowledgements

This research was funded in Sina Trauma Re-
search Centre, Tehran University of Medical 
Sciences. The authors wish to thank Profes-
sor Moosa Zargar the head of Sina Trauma 
Research Centre, Ali Khaji the investigator 
of Sina Trauma Research Centre and all the 
personnel at the emergency department of 
Taleghani hospital, Kermanshah.

References

1. Peden M, McGee K, Sharma G. The injury 
chart book: a graphical overview of the 
global burden of injuries. Geneva, World 
Health Organization, 2002. 

2. Injuries in the WHO European Region: 
burden, challenges and policy response. 
Background paper for the 55th Ses-
sion of the WHO Regional Committee 
(RC55). 2nd draft for comments. Ge-
neva, World Health Organization, 2005 
(http://www.euro.who.int/Document/vip/
RC55_bckg%20_paper_for_comments.
pdf, accessed 17 March 2008).

3. Gender and road traffic injuries. Geneva, 
World Health Organization, 2002 (WHO-
LIS044091). 

4. Zargar M et al. Urban injuries in Te-
hran: demography of trauma patients and 
evaluation of trauma care. Injury, 2001, 
32(8):613–7.

5. Moini M, Rezaishiraz H, Zafarghandi 
MR. Characteristics and outcome of in-
jured patients treated in urban trauma 
centers in Iran. Journal of trauma, 2000, 
48(3):503–7.

6. Baker SP et al. The injury severity score: 
a method for describing patients with mul-
tiple injuries and evaluating emergency 
care. Journal of trauma, 1974, 14:187–96.

7. Country profiles: Islamic Republic of Iran. 
World health day 2001 [website] (http://
www.emro.who.int/mnh/whd/Country-
Profile-IRA.htm, accessed 17 March 
2008).

8. Labour force indicators (21 March 2005–
21 March 2006). Statistical Centre of Iran, 
Islamic Republic of Iran (http://www.sci.
org.ir/content/userfiles/_sci_en/sci_en/
sel/chekideh/e-1384.pdf, accessed 15 
April 2008).

9. Population by sex and major age groups: 
1375 census. Tehran, Islamic Republic 
of Iran, Statistical Centre of Iran (http://
amar.sci.org.ir/index_e.aspx, accessed 
17 March 2008).

10. Laupland KB et al. A population-based 
assessment of major trauma in a large 
Canadian region. American journal of 
surgery, 2005, 189(5):571–6.

11. Gender and risk: three case studies. In: 
Gender and health: technical paper. Ge-
neva, World Health Organization, 1998 
(WHO/FRH/WHD/98.16).

12. Borrella C et al. Role of individual and 
contextual effects in injury mortality: new 
evidence from small area analysis. Injury 
prevention, 2002, 8(4):297–302.



64 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

13. Jha N, Agrawal CS. Epidemiological study 
of road traffic accident cases. A study 
from Eastern Nepal. Regional health fo-
rum, 2004, 8(1):15–22. 

14. Ferrando J et al. Individual and contextual 
effects in injury morbidity in Barcelona 
(Spain). Accident, analysis and preven-
tion, 2005, 37(1):85–92.

15. Van Lenthe FJ et al. Education was as-
sociated with injuries requiring hospital 
admission. Journal of clinical epidemiol-
ogy, 2004, 57(9):945–53.

16. Roudsari BS, Sharzei K, Zargar M. Sex 
and age distribution in transport-related 
injuries in Tehran. Accident and analysis 
and prevention, 2004, 36(3):391–8.

17. Nantulya VM et al. The neglected epi-
demic: road traffic injuries in developing 
countries. British medical journal, 2002, 
324:1139–41.

18. Wigglesworth EC. Motor vehicle crash-
es and spinal injury. Paraplegia, 1992, 
30(8):543–9.

19. Gilthorpe MS et al. Variations in admis-
sion to hospital for head injury and as-
sault to the head. Part 1: Age and gender. 
British journal of oral and maxillofacial 
surgery, 1999, 37(4):294–300.

20. World health day 2004: road safety [press 
release]. Washington DC, Pan American 
Health Organization, 2004 (http://www.

paho.org/English/DD/PIN/whd04_fea 
tures.htm, accessed 18 March 2008).

21. Andrews CN et al. Road traffic accident 
injuries in Kampala. East African medical 
journal, 1999, 76(4):189–94.

22. Mock CN et al. Incidence and outcome 
of injury in Ghana: a community-based 
survey. Bulletin of the World Health Or-
ganization, 1999, 77(12):955–64.

23. Otieno T et al. Trauma in rural Kenya. 
Injury, 2004, 35(12):1228–33.

24. World report on road traffic injury preven-
tion. Geneva, World Health Organization, 
2004.

25. National Highway Traffic Safety Admin-
istration. Restraint system use in 19 
U.S. cities: 1991 annual report. Wash-
ington DC, United States Department 
of Transportation 1992 (DOT HS 808 
148).

26. Zargar M et al. Patterns of assault: ex-
perience from an urban hospital-based 
study in a developing country. Medical 
journal of the Iranian hospital, 2004, 
6(2):50–4.

27. Modaghegh MH, Roudsari BS, Sajade-
hchi A. Prehospital trauma care in Te-
hran: potential areas for improvement. 
Prehospital emergency care, 2002, 
6:218–23.



Eastern Mediterranean Health Journal, Vol. 15, No. 1, 2009 65

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

Enquête nationale sur la prévalence des troubles mentaux en Égypte : étude préliminaire
RÉSUMÉ Cette étude constitue une première étape de l’enquête nationale sur la prévalence des 
troubles mentaux en Égypte. Nous avons réalisé une enquête auprès des ménages par porte à porte 
dans cinq régions d’Égypte et avons interrogé 14 640 adultes âgés de 18 à 64 ans. Les troubles 
mentaux ont été diagnostiqués sur la base de l’interrogatoire MINI-Plus. La prévalence globale a été 
estimée à 16,93 % de la population adulte étudiée. Les principaux problèmes étaient des troubles de 
l’humeur (6,43 %), des troubles anxieux (4,75 %) et des troubles multiples (4,72 %). Les troubles 
mentaux étaient associés à des facteurs sociodémographiques (par exemple le fait d’être une femme, 
de ne pas avoir de travail et d’être divorcé) et à des maladies physiques (par exemple une cardiopathie, 
une maladie rénale ou une hypertension).
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ABSTRACT This study is an initial step for the National Survey of Prevalence of Mental Disorders in 
Egypt. We conducted a door-to-door household survey of 14 640 adults aged 18–64 years in 5 regions 
in Egypt. Mental disorders were diagnosed using the MINI-Plus diagnostic interview. Overall prevalence 
was estimated at 16.93% of the studied adult population. The main problems were mood disorders, 
6.43%, anxiety disorders, 4.75%, and multiple disorders, 4.72%. Mental disorders were associated with 
sociodemographic factors (e.g. being female, being unemployed, being divorced) and physical illness 
(e.g. heart disease, kidney disease, hypertension).

الت انتشار االضطرابات النفسية يف مرص: مسح أويل املسح الوطني ملعدَّ
حممد غانم، حمسن جاد اهلل، فاطمة عبد السالم مكي، سوسن مراد، غادة اخلويل

النفسية يف مرص. وقد أجرى  الدراسة خطوة مبدئية للمسح الوطني النتشار االضطرابات  اخلالصة: تعترب هذه 
18-64 سنة وذلك يف مخس مناطق يف  14640 بالغًا يف املرحلة العمرية  الباحثون مسحًا لألرس من دار لدار ضم 
وبلغ  التشخيصية.   ”MINI-Plus بَلس  “ميني -  مقابلة  النفسية  استخدموا يف تشخيص االضطرابات  مرص. وقد 
الرئيسية يف  املشاكل  16.93%. ومتثَّلت  الدراسة  املدرجني يف  البالغني  التقديري بني مجيع  ل االنتشار اإلمجايل  معدَّ
االضطرابات  وترابطت   .%4.72 املتعددة  واالضطرابات   ،%4.75 القلق  واضطرابات   ،%6.43 املزاج  اضطرابات 
َقبيل: مرض  َقبيل: األنوثة، والبطالة، والطالق( وعلل بدنية )من  النفسية مع عوامل اجتامعية ديموغرافية )من 

القلب، ومرض الُكْلَية، وفرط ضغط الدم(.
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Introduction

The world is suffering from an increasing 
burden of mental disorders and a widening 
treatment gap: about 450 million people suf-
fer from a mental or behavioural disorder, 
yet only a small minority receives even the 
most basic treatment. Mental disorder cases 
are likely to increase due to ageing of the 
population and deterioration in infrastruc-
ture and public health services [1]. Mental 
disorders are known to have a greater nega-
tive effect on role functioning than many 
serious chronic physical illnesses [2]. In the 
original global estimates drawn up for 1990, 
mental and neurological disorders account-
ed for 10.5% (projected to increase to 15% 
in the year 2020 [3]) of the total disability-
adjusted life years (DALYs) lost due to all 
diseases and injuries. It ranked in the top 20 
leading causes of DALYs for all ages and in 
the top 6 in the age group 15–44 years. 

Although surveys of mental disorders 
have been carried out since the end of 
World War II, little is known about the 
extent or severity of untreated mental dis-
orders, especially in developing countries 
like Egypt. Health care delivery in Egypt 
still faces many problems. Both facilities 
and staff tend to be unevenly distributed, 
clustering mainly in urban areas, such as 
Cairo and Alexandria. The total number 
of available beds for psychiatric cases is 
inadequate: less than 10 000 beds, around 
13 per 100 000 population. The number of 
professionals specialized in mental health 
is far below international standards. The 
main obstacle facing the services, however, 
is that they are hospital-based rather than 
community-based [4]. 

Lack of information about mental health 
statistics is one of the most prominent prob-
lems in Arab countries. A community study 
in Dubai estimated the prevalence of mental 
disorders to be 18.9% in 2001 [5]. In a 1988 

survey of a community sample from an 
urban and rural population in Egypt, preva-
lence of depression was 15.3% [6]. 

In Egypt, there is a scarcity of com-
munity surveys in the field of psychiatry. 
We need such information as a base for 
future mental health planning, develop-
ment, training and incorporation of mental 
health in primary health care. This study 
aimed to provide an accurate estimate of the 
prevalence of common mental disorders in 
5 different regions in Egypt, and to inves-
tigate sociodemographic factors associated 
with these disorders as part of a national 
survey. This project aims to shed light on 
the true epidemiological status of psychi-
atric disorders in the country. The second 
phase will be to cover governorates which 
have different socioeconomic conditions, 
notably those in Upper Egypt.

Methods

According to the population census of 2003, 
for each selected region, a proportionate 
sample was determined as follows: Alex-
andria 3750, Giza 3500, Qaliubia 3250, 
Fayoum 3000 and Ismailia 1500. From each 
region, 10 sites were selected to represent 
different socioeconomic levels taking into 
account cultural and geographic factors. 
Each site was classified into 4 areas (North, 
South, East, and West). In each area, the 
health field team decided on a landmark as 
the starting point; house selection started 
at the first house beside the landmark and 
then moved in a clockwise direction until 
the required sample size from that area was 
achieved. The representative sample com-
prised all adult residents aged 18–64 years 
in selected households in 5 regions in Egypt. 
We selected only those who had lived for 
≥ 6 months in the house. We excluded peo-
ple who were not normally resident such 
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as military personnel, prisoners and those 
receiving long-term inpatient care.

In preparation for the survey, a World 
Health Organization expert visited the Gen-
eral Secretariat of Mental Health for 10 days 
in October 2002 to carry out the situational 
analysis of mental health disorders and their 
determinants and to design the survey. The 
leaders of the research team held several 
meetings in each governorate to explain 
the aim of study, choose the research staff, 
facilitate the implementation of work, and 
to discuss the preparation of the training 
programmes implemented before the field-
work started. Before starting the fieldwork 
all interviewers and supervisors attended a 
standard training programme conducted by 
Egyptian university consultants over 3 full 
days. The curriculum included interview-
ing techniques, explanation of the aims 
of the study, procedures, consent forms, 
administration of tools and data entry as 
well as practical training on a sample of a 
few cases. 

A pilot study was carried out on 150 
people in Alexandria and Fayoum after the 
training programme to test the application 
of the instruments and logistics with the 
interviewers and to identify any problems. 
Patient compliance was also ascertained. A 
monthly meeting was also held and individ-
ualized training was given to fieldworkers 
on how to increase patient compliance. 

The field study was done during the 
period mid-August–end of November 2003. 
Recruitment took place under the supervi-
sion of the local health district. Participants 
were contacted either by telephone or via a 
home visit by a primary health care nurse, 
after which a fieldworker visited the house. 
If nobody was present, the next house was 
selected. On initial contact, the fieldworker 
introduced him/herself to the participants 
and explained the purpose of the survey. All 
eligible residents in the selected household 

were approached and asked to participate. 
If anyone was absent at the time of the first 
visit, the house was revisited at an arranged 
time when he/she was available. Partici-
pants had the opportunity to ask questions, 
and were asked to give their consent. 

Instruments
Trained nurses visited the homes of par-
ticipants and completed a sociodemo-
graphic questionnaire designed to assess 
the risk factors for mental disorder. The 
questionnaire included data about age, sex, 
education, crowding index, employment, 
residence, smoking, alcohol intake, religion 
and present or past history of chronic physi-
cal illness. A fieldworker administered the 
Arabic version of the MINI-Plus instrument 
for diagnosing mental disorders [7]. This 
was designed as a brief structured interview 
for the major Axis I psychiatric disorders 
in DSM-IV and ICD-10. Validation and 
reliability studies have been done compar-
ing the MINI-Plus to the SCID-P and the 
CIDI, the 2 most widely used instruments. 
The MINI-Plus has acceptably high valida-
tion and reliability scores, but can be ad-
ministered in a short period of time [mean 
18.7 (standard deviation 11.6) minutes] 
compared to the 1–2 hours required for the 
other 2 instruments [8]. All sections of the 
MINI-Plus were used except those relating 
to eating disorders, attention-deficit/hyper-
activity disorder, major depressive episode 
with melancholic features, suicide and anti-
social personality disorder. 

Within 2 weeks, 5% of all those we 
interviewed were revisited to check for ac-
curacy of diagnosis as a form of quality con-
trol assessment. This was carried out by 60 
trained primary health care doctors working 
3 days per week interviewing 4 people/day. 
The interviewers made the diagnosis of 
mental disorders. Local and central supervi-
sors reviewed all questionnaires before data 
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entry; missing data were checked with the 
corresponding field supervisor. Data entry 
and analysis were done by trained personnel 
under the supervision of the senior epidemi-
ologist of the programme. 

Statistical analysis
We used SPSS for bivariate analysis. Epicalc 
2000 was used to calculate the confidence 
interval (CI) of the prevalence of different 
types of mental disorder. Logistic regres-
sion analyses were used for estimation of 
the association of each socioeconomic fac-
tor or chronic illness with mental disorder, 
after adjustment for age. Similar analyses 
were repeated after stratification of subjects 
by sex. Age-adjusted odds ratios (ORs) with 
95% CI were reported. We estimated the 
association of each chronic disease with the 
outcome, adjusting for all socioeconomic 
variables identified in the previous step.

Results

The study sample included 15 000 partici-
pants: 360 were excluded from the analyses 
as they were not within the predetermined 
age range, had an unidentified diagnosis or 
there were errors in data entry. 

The overall prevalence of mental dis-
orders in the surveyed sample was 16.93% 
(95% CI: 16.35%–17.57%). As group 
entities, the 3 most common disorders in 
the surveyed sample were mood disorders 
(6.43%), anxiety disorders (4.75%) and 
multiple disorders (4.72%) (Table 1). The 
most common disorders detected in the 
sample were major depressive disorder 
(2.70%) and premenstrual dysphoric dis-
order (2.52%). The least common were 
alcohol dependence/abuse (only 5 cases) 
and adjustment disorder (only 4 cases). 

Women had a significantly higher odds 
of having a mental disorder (OR = 2.24; 

P < 0.001). Odds were also significantly 
higher among those living in Ismailia, Giza 
and Fayoum compared to those living in 
Alexandria (Table 2). Other significant risk 
factors for mental disorder included oc-
cupation (housewife, unemployed), marital 
status (widowed, divorced). Odds of mental 
disorder did not differ by residence, but was 
significantly lower among those having 
secondary or higher education. In addition, 
having  ≤ 3  children  and  being  a  current 
smoker were protective factors. 

Crowding index > 3 was the only signif-
icant socioeconomic factor associated with 
mental disorder (OR = 1.26; CI: 1.13–1.41; 
P < 0.001). Other factors such as having 
a car or living in a home connected to the 
water and sewerage systems were not as-
sociated with having a mental disorder.

Table 3 shows the association of socio-
demographic risk factors with mental dis-
orders in general stratified by sex. Among 
men, not being professional significantly 
increased the OR. In addition, the odds 
ratio of having a mental disorder was sig-
nificantly dependent on marital status: the 
ORs were 4.79, 3.25, and 1.32 for divorced, 
widowed and single respectively compared 
to married men. Having smoked cigarettes 
(current or ex-smoker) increased the risk for 
mental disorders 54% to 58% compared to 
non-smokers. Economic variables such as 
crowding index were significantly associ-
ated with increased risk of mental disorders. 
However, having education (secondary 
education or university degree) and having 
children were protective. 

Similarly, among women marital status 
(divorced, widowed compared to married) 
was a significant risk factor and having a 
university degree was protective. Contrary 
to men, occupation, having children, having 
smoked cigarettes and economic variables 
such as crowding index < 3 were not associ-
ated with mental disorders.  
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The association of sociodemographic 
risk factors with the most prevalent mental 
disorders such mood disorders and anxiety 
disorders stratified by sex was computed 
(data not shown): only occupation (skilled, 
retired or unemployed compared to profes-
sional) was associated with increased odds 
of mood disorder (OR = 2.07, 2.02 and 5.09 
respectively). 

The risk for mental disorder was signifi-
cantly higher in those having hypertension 
(OR = 1.66), heart disease (OR = 2.06), 
diabetes mellitus (OR = 1.25) and kidney 
disease (OR = 1.95) (Table 2). Using logis-
tic regression analysis, the association be-

tween chronic disease and mental disorders 
remained significant even after adjustment 
for sociodemographic variables such as sex, 
education and marital status.

Discussion 

The strengths of this study were using a 
valid, reliable and brief structured psychia-
try interview questionnaire (MINI-Plus) ad-
ministered to a large representative sample, 
covering a wide age range and including 
both urban and rural residents in different 
regions in Egypt. Trained physicians, and 

Table 1 Prevalence of mental disorders in Egypt (n = 14 640)

 
Type of disorder Frequency Rate (%) 95% CI 
Mood 942 6.43 6.04–6.84

Major depressive disorder 395 2.70 2.45–2.98
Dysthymia 151 1.03 0.88–1.21
Hypomanic episode 27 0.18 0.12–0.27
Premenstrual dysphoric disorder 369 2.52 2.77–2.79

Anxiety 694 4.75 4.40–5.10
Panic 100 0.68 0.56–0.83
Agoraphobia 73 0.50 0.39–0.63
Social phobia 33 0.23 0.16–0.33
Specific phobia 197 1.35 1.17–1.55
Obsessive–compulsive 99 0.68 0.56–0.83
Post traumatic stress 16 0.11 0.07–0.18
Generalized anxiety 133 0.91 0.77–1.08
Mixed anxiety depressive 43 0.29 0.21–0.40

Somatoform 97 0.67 0.54–0.81
Somatization 20 0.14 0.09–0.22
Hypochondriasis 45 0.31 0.23–0.42
Body dysmorphic 21 0.14 0.09–0.22
Pain 11 0.08 0.04–0.15

Psychotic 28 0.19 0.13–0.28
Alcohol dependence/abuse 5 0.03 0.01–0.08
Drug dependence/abuse 19 0.13 0.08–0.21
Adjustment 4 0.03 0.01–0.08
Multiple 691 4.72 4.38–5.08

CI = confidence interval.
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Table 2 Association of sociodemographic characteristics and chronic disease with 
mental disorder in a sample of 14 640 participants from 5 areas in Egypt, 2003

Variablea Total Having mental disorder Age adjusted OR
(95% CI)No. No. %

Sex
Male 5 781 613 10.6 1
Female 8 849 1 866 21.1 2.24 (2.03–2.47)***

Governorate
Alexandria 3 700 408 11.0 1
Ismailia 1 479 193 13.0 1.21 (1.01–1.45)*
Qualiobia 3 411 795 23.3 1.05 (0.90–1.22)
Giza 3 151 363 11.5 2.44 (2.14–2.78)***
Fayoum 2 899 721 24.9 2.66 (2.32–3.03)***

Residence
Urban 7 671 1 268 16.5 1
Rural 6 969 1 212 17.4 1.02 (0.99–1.11)

Education
Below secondary 8 339 1 561 18.7 1
Secondary 4 297 665 15.5 0.74 (0.67–0.82)***
University 1 879 237 12.6 0.59 (0.51–0.68)***

Occupation
Professional 2 502 288 11.5 1
Housewife 6 738 1 432 21.3 2.07 (1.80–2.37)***
Skilled 2 397 298 12.4 1.07 (0.90–1.27)
Unskilled 432 55 12.7 1.02 (0.82–1.27)
Retired 878 187 21.3 1.21 (0.88–1.67)
Unemployed 1 120 131 11.7 1.10 (1.62–2.45)***

Marital status
Married 10 943 1 833 16.8 1
Divorced 163 56 34.4 2.59 (1.87–3.60)***
Widowed 687 157 22.9 1.75 (1.44–2.13)***
Single 2 642 411 15.6 0.76 (0.67–0.87)***

No. of childrenb

None 700 141 20.1 1
1–3 6 444 1 031 16.0 0.79 (0.65–0.97)*
> 3 7 496 1 308 17.4 0.73 (0.73–1.09)

Smoking
Non-smoker 11 459 2 071 18.1 1
Current smoker 2 512 322 12.8 0.68 (0.60–0.77)***
Ex-smoker 289 39 13.5 0.73 (0.52–1.02)

Having hypertension
No 11 455 2 247 19.6 1
Yes 919 262 28.5 1.66 (1.43–1.95)***
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Table 2 Association of sociodemographic characteristics and chronic disease with 
mental disorder in a sample of 14 640 participants from 5 areas in Egypt, 2003 
(concluded)

Variablea Total Having mental disorder Age adjusted OR
(95% CI)No. No. %

Having diabetes mellitus
No 11 708 2 355 20.1 1

Yes 664 155 23.3 1.25 (1.06–1.55)**
Having liver disease

No 12 161 2 457 20.2 1
Yes 211 50 23.7 1.25 (0.91–1.70)***

Having heart disease
No 12 163 2 431 19.9 1
Yes 207 79 38.2 2.06 (1.61–2.74)

Having cancer
No 12 352 2 503 20.3 1
Yes 17 7 41.2 2.14 (0.89–5.17)

Having kidney disease
No 12 175 2 436 20.4 1
Yes 195 73 37.4 1.95 (1.46–2.53)**

Having schistosomiasis
No 12 249 2 483 20.3 1
Yes 122 27 22.1 1.10 (0.72–1.67)

aTotals may vary owing to missing data.
bQuestion only asked of married, widowed or divorced participants.
*P < 0.05; **P < 0.01; ***P < 0.001.
OR = odds ratio; CI = confidence interval.

primary health care nurses, closely super-
vised by psychiatrists, conducted the study. 

Nevertheless, this was a cross-sectional 
study which did not involve children under 
18 years, those over 64 years, the homeless, 
hospitalized/institutionalized persons or 
prisoners. It would, therefore, be impru-
dent to generalize our results to the whole 
country. 

Overall, the prevalence of mental disor-
ders varies widely among different coun-
tries; the rate has been found to be lowest 
in China and highest in the United States 
of America (USA) [9]. In the present study, 
the overall prevalence (16.95%) was similar 
to that in other Arab countries such as Dubai 

(18.9%) [5] and Lebanon (16.9%) [9]. It 
was also comparable to some European 
countries such as France (18.4%) and the 
Netherlands (14.9%) [9]. 

Mood and anxiety disorders were the 
commonest disorders reported in this study. 
Studies from areas such as the USA, Eu-
rope, Lebanon and Japan revealed the same 
findings [9]. Alcohol and drug dependence/
abuse were the least prevalent in this study, 
but these results could be inaccurate: they 
may reflect the non-reliability of substance 
abuse questions or perhaps the lack of pri-
vacy during the interview forced partici-
pants to conceal this information, especially 
in the presence of family members. 
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Table 3 Association of sociodemographic factors with mood disorder, anxiety 
disorder and somatoform disorder in men and women in Egypt

Variable Men (n = 5781) Women (n = 8849)
% OR (95% CI) % OR (95% CI)

Residence
Urban 10.5 1 20.7 1
Rural 10.7 1.02 (0.87–1.21) 21.5 1.03 (0.93–1.15)

Education
Below secondary 12.7 1 21.7 1
Secondary 8.9 0.66 (0.54–0.81)*** 20.9 0.89 (0.78–1.01)
University 8.2 0.61 (0.74–0.78)*** 18.0 0.75 (0.62–0.90)**

Occupation
Professional 7.9 1 19.9 1
Housewife – – 21.3 1.09 (0.90–1.31)
Skilled 10.9 1.46 (1.16–1.83)** 19.2 0.90 (0.67–1.22)
Unskilled 10.5 1.37 (1.05–1.79)* 20.6 1.05 (0.67–1.65)
Retired 12.6 1.52 (1.06–2.20)*** 16.7 0.88 (0.25–3.09)
Unemployed 16.9 2.49 (1.81–3.43)* 25.2 1.30 (0.67–1.65)

Marital status
Married 10.1 1 20.8 1
Divorced 34.5 4.79 (2.21–10.38)*** 34.1 1.10 (1.39–2.88)***
Widowed 28.6 3.25 (1.54–6.68)** 22.5 1.29 (1.04–1.58)*
Single 11.4 1.32 (1.03–1.69)* 21.1 0.90 (0.76–1.06)

No. of children
None 18.0 1 22.5 1
1–3 8.9 0.40 (0.29–0.55)*** 20.1 0.92 (0.70–1.20)
> 3 11.0 0.37 (0.37–0.69)*** 21.9 1.06 (0.81–1.39)

Smoking
Non-smoker 8.6 1 21.4 1
Current smoker 12.7 1.54 (1.29–1.84) *** 18.3 0.85 (0.46–1.35)
Ex-smoker 12.9 1.58 (1.08–2.30)* 30.0 1.60 (0.41–6.20)

*P < 0.05; **P < 0.01; ***P < 0.001.
OR = age adjusted odds ratio; CI = confidence interval.

In our study, point prevalence rate was 
4.72% for multiple mental disorders, a rate 
similar to that in Mexico (5.4%) and Turkey 
(4.4%), but lower than in the USA (27.4%) 
and Canada (16.3%) [9]. Psychotic dis-
orders represent only 0.19% in our study, 
which is less than what has been reported 
from Dubai (0.7%) [5]. The low figure may 
be the result of cultural denial of psychosis 

because of the stigma related to that dis-
order. There are also probably psychotics 
among those not included in our study, such 
as homeless people, prisoners and those in 
mental hospitals.

The risk of mental disorder among 
women was over 2 times higher than among 
men, consistent with many reports from 
both developing and developed countries 
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[10–13]. Apart from the possible biological 
factors which may explain the differences in 
all societies, in many developing countries 
women bear the brunt of the adversities as-
sociated with poverty: less access to educa-
tion, physical abuse from husbands, forced 
marriages, fewer job opportunities and, in 
some societies, limitation of participation in 
activities outside the house [14]. 

The increased risk of mental disorders 
in Fayoum and Ismailia compared to Alex-
andria may be a result of the poorer health 
services, which may be reflected in the 
greater numbers of undiscovered and/or un-
treated cases in these regions. Differences 
in lifestyle and ability to tolerate stress 
may also result in increased risk of mental 
disorders in some regions. Despite living in 
a big city, Giza residents may have a higher 
risk for mental disorders for a number of 
reasons, such as wider geographical dis-
tribution, relatively fewer mental health 
specialists and the absence of tertiary care 
services, which are provided in Alexandria 
at Mamoora hospital. 

In developing countries, the relation-
ship between urban/rural residence and the 
prevalence of mental disorders is inconsist-
ent. An epidemiological study in Pakistan 
found higher prevalence rates of mental 
disorders in the rural populations [15]. Also, 
an early study in Egypt showed that depres-
sive disorders were more prevalent in rural 
residents [6]. In contrast, in Latin America 
lower rates have been found in rural villages 
than in urban areas [16]. However, in our 
study and in a similar study in the Islamic 
Republic of Iran [17], no differences were 
found between urban and rural areas. In our 
country, many rural residents migrate to 
urban areas and this may create 2 matching 
communities with the same socioeconomic 
standards; as a consequence the urban–rural 
differences found by others may be masked. 
Both rural and urban residents have specific 

problems, however, and this may also con-
tribute towards masking the differences. 
For instance, in urban areas, overcrowding, 
polluted environment and high levels of 
violence may affect the rates of mental 
disorder. Rural residents may face problems 
such as lack of proper infrastructure and 
low socioeconomic standards. 

Most studies from both developed and 
developing countries have found that so-
cially disadvantaged groups (illiterate, un-
employed) and those who had previously 
been married had a much higher prevalence 
of common mental disorders [1,18,19]. 
Similarly in our study, marital status (di-
vorced or widowed), poor education and 
unemployment all played a significant role. 
We suggest further analysis of these risk 
factors will contribute towards primary 
prevention of mental illness in our culture. 

Risk factors for mental disorders were 
similar for both men and women with the 
exception of occupation and smoking: these 
increased the risk of mental disorder in men. 
Our failure to find an association between 
mental disorder and occupation may have 
been because the majority of the women in 
this study were housewives. Although the 
prevalence of mental disorders was higher 
in non-smokers than smokers, most of the 
non-smokers were females, in whom the 
prevalence of mental disorder was greater. 
In support of this, analysis of the association 
of smoking with mental disorder by sex 
strata showed that among males, smoking 
(current or previous smokers) increased the 
risk of mental disorder. We did not find the 
same relationship among females. Other 
studies have shown that depression, and 
anxiety were strongly positively associated 
with smoking [20,21]. 

Among women, sociodemographic fac-
tors such as education and marital status 
played a role in increasing the risk of mental 
disorders. 
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Chronic illness and poor physical health 
have been shown to increase the risk of 
mental disorder [22]. Hypertension, heart 
disease, diabetes mellitus and kidney dis-
ease were all associated with an increased 
risk of mental disorder in our study. Preva-
lence rates of diabetes, liver diseases, lower 
back pain and pulmonary conditions were 
higher in patients with bipolar disorder than 
in a national cohort [23]. Moreover, mortal-
ity was higher in patients with co-morbidity 
of depression and chronic kidney disease 
compared with those with depression and 
no, or less severe, disease [24]. Sokal et al. 
reported that persons with serious mental 
illness who are in care were more likely to 
have co-morbid medical conditions than 
persons in the general population, and the 
odds of diabetes, lung disease, and liver 
problems were particularly elevated [25]. 
The co-morbidity of anxiety and physical 
illness such as cardiac disorders, hyperten-
sion, gastrointestinal problems, genitouri-
nary difficulties and migraine has been 
reported in prior studies [26]. 

From this study, it is clear that men-
tal disorders are highly prevalent in our 
country, with noticeable discrepancies be-
tween governorates. We recommend further 
studies to investigate the reasons for these 
discrepancies. 
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Direct estimation of life expectancy in 
the Islamic Republic of Iran in 2003
F. Pourmalek,1 F. Abolhassani,2 M. Naghavi,3 K. Mohammad,1 R. Majdzadeh,1 K. Holakouie 
Naeini 1 and A. Fotouhi 1

Estimation directe de l’espérance de vie en République islamique d’Iran en 2003
RÉSUMÉ Nous avons estimé l’espérance de vie pour 2003 dans 23 provinces de République islamique 
d’Iran à partir des données démographiques et des données sur la mortalité provenant du ministère de la 
Santé et de l’Enseignement médical. La sous-notification des décès au-delà de quatre ans a été corrigée 
à l’aide de la méthode d’équilibre de l’accroissement de Brass. Nous sommes partis du principe que la 
répartition de la population, de la mortalité et par conséquent de l’espérance de vie dans les 23 provinces 
était la même que dans les 28 provinces du pays. Nous avons ainsi estimé l’espérance de vie à la nais-
sance à 71,56 ans pour l’ensemble de la population [intervalle d’incertitude (II) à 95 % : 71,52–71,62] ; 
70,09 (II 95 % : 70,02–70,16) pour les hommes, et 73,17 (II 95 % : 73,10–73,24) ans pour les femmes. 
Nos estimations étaient plus élevées que les estimations fondées sur des modèles du Centre des statis-
tiques d’Iran, des agences des Nations Unies et de la Banque mondiale, en raison des différences entre 
les méthodes d’estimation utilisées.
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التقدير املبارش ملأمول احلياة يف مجهورية إيران اإلسالمية يف عام 2003
فرشاد بور مالك، فريد أبو احلسني، حمسن نقوي، كاظم حممد، رضا جمد زاده، قورش هالكويى نايـيني، أكرب فتوحي

البيانات  باستخدام  اإلسالمية،  إيران  مجهورية  يف  والية   23 يف   2003 عام  يف  احلياة  مأمول  الباحثون  قّدر  اخلالصة: 
التبليغ  نقص  لتعويض  تصحيحًا  وأجروا  الطبي،  والتعليم  الصحة  وزارة  عن  الصادرة  الوفيات  وبيانات  السكانية 
عن الوفيات يف األعامر التي تزيد عىل أربع سنوات باستخدام طريقة )براس( لتوازن النمو. وافتـرض الباحثون أن 
الواليات  لنظرياهتا يف مجيع  الثالث والعرشين مكافئة  الواليات  احلياة يف  ثم مأمول  السكان والوفيات ومن  توزيع 
الثامين والعرشين يف إيران، وعىل هذا فقد قّدر الباحثون مأمول احلياة عند الوالدة إلمجايل السكان بـ 71.56 سنة )فتـرة 
الال تيّقن  سنة(؛ ومأمول احلياة للذكور 70.09 سنة )فتـرة الال تيّقن  
سنة(، ومأمول احلياة لإلناث 73.17 سنة )فتـرة الال تيّقن  سنة(، وكانت تقديرات الباحثني 
أعىل من التقديرات النموذجية ملركز اإلحصاء يف إيران، ووكاالت األمم املتحدة، والبنك الدويل، نتيجة الختالف 

طرق التقدير املستخدمة.
ABSTRACT We estimated the life expectancy for 2003 for 23 provinces in the Islamic Republic of Iran 
using population and mortality data from the Ministry of Health and Medical Education. The under- 
reporting of deaths above 4 years was corrected using the Brass Growth Balance method. We assumed 
that the distributions of population, deaths, and hence life expectancy in the 23 provinces were equal to 
those for all 28 provinces of the country. Thus we estimated life expectancy at birth to be 71.56 years for the 
total population [95% uncertainty interval (UI): 71.52–71.62]; 70.09 (95% UI: 70.02–70.16) years for males, 
and 73.17 (95% UI: 73.10–73.24) years for females. Our estimates were higher than the model-based es-
timates of the Statistical Centre of Iran, United Nations agencies and the World Bank, due to differences in 
the estimation methods used.
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Introduction

Life expectancy is a summary measure of 
health expectancy that abstracts the non- 
fatal outcomes of diseases and injuries in 
the form of a single number, i.e. life expect-
ancy at birth, and for all age and sex groups 
of the population as a life table [1]. Con-
struction of life tables and calculation of 
life expectancy can be done by direct and 
indirect methods. In the direct method, the 
population and mortality data measured 
through census and death registration sys-
tems or cross-sectional surveys are used for 
estimation of age- and sex-specific mortali-
ty rates and construction of life tables. With 
indirect methods, where directly measured 
population and mortality data are not used, 
statistical models are used instead for the 
estimation of specific mortality rates and 
the construction of life tables. The statistical 
model used by the World Health Organiza-
tion (WHO) is the modified Brass Logit 
model [1]. Examples of indirect methods 
include global studies for estimation of life 
expectancy for every country of the world 
(by United Nations agencies) or for fore-
casting life expectancy in a country for 
future years (like the study of the Statisti-
cal Centre of Iran on life expectancy till the 
year 2021) [2]. 

Estimation of life expectancy for the 
population of the Islamic Republic of Iran 
has been done in the past in both national 
and international studies. For example, life 
expectancy at birth [LE(0)] was estimated 
by direct method as 55.1 years for males 
and 56.3 years for females in 1973 in a sam-
ple survey by the School of Public Health 
of Tehran University [3]. In the third evalu-
ation of Health For All–2000 in the country, 
the Ministry of Health and Medical Educa-
tion (MOH) estimated LE(0) as 68 years 
for males and 70 years for females in 1996 
[4]. Values of LE(0) estimated by Unit-

ed Nations agencies, the World Bank and 
the Statistical Centre of Iran for the years 
2002–2004 are shown in Table 1.

The aim of our study was to estimate the 
life expectancy with a direct method using 
the national population and death data. At 
the time of performing this study, the mor-
tality data for 23 provinces of the Islamic 
Republic of Iran by age group and sex for 
2003 were completely available, but the 
coverage of the MOH death registration 
system did not include all 28 provinces of 
the country. Therefore 2003 was the most 
recent year for which the estimation of life 
expectancy was feasible based on data from 
the death registration system of MOH, and 
this was selected as the reference year for 
our calculations. 

Methods

For calculation of an abridged period life 
table of 23 provinces of the Islamic Repub-
lic of Iran in 2003, the number of deaths 
registered by MOH in these 23 provinces 
were used [14]. Under-reporting of deaths 
in under 5-year-olds was estimated and 
corrected with the Brass Growth Balance 
method [15]. For mortality rates of children 
under 1 year and 1–4 years, rates from the 
Demographic and Health Survey (DHS) 
2000 with live births as the denominator 
were substituted [19]. For the total popula-
tion of the 23 provinces, data were obtained 
from MOH [14]. The distribution of the 
population was assumed to be similar to that 
from DHS 2000 results, and also as result of 
graduation of the whole country population 
from 1996 census to 2003. Life expectancy 
was estimated by age and sex for the ob-
tained population and corrected deaths. 
Calculations were made according to the 
methods given in the WHO national burden 
of disease manual with categorization into 
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19 age groups, the oldest being 85 years and 
above [15]. It was assumed that the distri-
butions of the population and deaths in the 
23 provinces were similar to those of the 28 
provinces of the Islamic Republic of Iran in 
2003 and hence the estimated life expectan-
cy for the 23 provinces would be the same 
for all 28 provinces of the country. 

To assess the sensitivity of the life 
expectancy estimation if applied to a popu-
lation distribution similar to the DHS 2000 
results, life expectancy was also estimat-
ed with the population distribution of the 
1996 census as an alternative after gradua-
tion of the population. Graduation in 1-year 
age groups from the 1996 census to 2003 
was done using the number of births by 

sex and year (from the Civil Registration 
Organization, with correction for delayed 
registration) and the number of deaths by 
sex, age group and year (from the vital hor-
oscope of MOH for the main villages in the 
country).

For estimation of uncertainty limits, the 
Monte Carlo method with 1000 simulations 
for Poisson distribution of registered deaths 
in each of the age and sex groups was used. 
The 2.5 and 97.5 percentiles from obtained 
distributions of life expectancy in each of 
the age groups were identified as the 95% 
uncertainty interval (UI) [16]. All calcula-
tions were performed by directly writing 
the formulas of life table functions in Excel 

Table 1 Estimates of life expectancy at birth for the Iranian population for 2002–2004 from 
various sources

Year Life expectancy at birth (years) Source
Total Males Females

PE (UI) PE (UI) PE (UI)

2002 70.32 68.06 72.69 SCI, 2005 [2]

68.9 66.5 (65.4–67.8) 71.7 (70.5–72.8) WHO, 2004 [5]

NP 69.0 71.0 ESCAP, 2005 [6]

70.1 68.8 71.7 UNDP, 2004 [7]

70.25 68.83 71.74 World Bank, 2006 [8]

2003 70.77 68.50 73.16 SCI, 2005 [2]

69 (69–70) 67 (66–68) 72 (71–73) WHO, 2005 [9]

NP 68.0 70.0 ESCAP, 2005 [6]

70.4 69.0 71.9 UNDP, 2005 [10]

70.54 69.08 72.08 World Bank, 2006 [8]

2004 71.22 68.94 73.62 SCI, 2005 [2]

70 (69–71) 68 (66–69) 72 (71–73) WHO, 2006 [11]

NP 69.0 72.0 ESCAP, 2004 [12]

70.84 69.33 72.42 World Bank, 2006 [8]

00–05 70.2 68.8 71.7 United Nations, 2005 [13]

PE = point estimate; UI = uncertainty interval; NP = not published.
SCI = Statistical Centre of Iran; WHO = World Health Organization; ESCAP = United Nations Economic and 
Social Commission for Asia and the Pacific; UNDP = United Nations Development Programme.
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spread sheets. Add-ins for Excel [17] were 
used for estimation of uncertainty intervals.

Results

The population of the 23 provinces of the Is-
lamic Republic of Iran in 2003 was 48 379 502 
persons [14]. The same population estimated 
by the Statistical Center of Iran was 48.32 mil-
lion [18]; the latter being about 0.12% lower 
than the former. The population of the 23 prov-
inces in 2003 was 73% of the total population 
of the country in the same year (66.5 million). 
The crude mortality rate for the 23 provinces 
was 441 per 100 000 total population, 516 for 
males, 363 for females [14]. The uncorrected 
number of deaths registered in the 23 provinc-
es was 213 000 (127 000 for males, 86 000 for 
females). Mortality rates for children under 1 

year and 1–4 years were 28.61 and 1.87 per 
1000 live births respectively [19]. For the total 
population, the average partial death rate for 
the 6 age groups between 5 and 34 years (X1) 
was 0.0066 and the average partial birth rate 
of these groups (Y1) was 0.0361. The average 
partial death rate for the 6 age groups between 
40 and 69 years (X2) was 0.0264 and average 
partial birth rate for these groups (Y2) was 
0.0592. Therefore the K correction coefficient 
for deaths registered for the total population 
in the 23 provinces was 1.17, and the registra-
tion completeness proportion was 0.85. With 
K correction coefficients of 1.11 and 1.25 for 
males and females respectively, the registra-
tion completeness proportions were 0.90 and 
0.79. Table 2 shows the correction for the 
under-reporting of deaths in the over 4 years 
age group for the 23 provinces of the coun-

Figure 1 Plot of partial birth rates against partial death rates for the population of the 23 
provinces in 2003 using Brass Growth Balance [15] for correction for under-reporting of 
above-4 mortality.
The 6 points in the smaller oval show partial rates of the first group (5–34 years) and 6 points 
in larger oval show partial rates of the second group (40–64 years). White points show the 
group means. Source of population data: Ministry of Health and Population [14]; source of 
death data: National Death Registration System [14].
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try in 2003 using the Brass Growth Balance 
method [15]. The plot for partial birth rates 
against partial death rates for the population 
of the 23 provinces in 2003 using the Brass 
Growth Balance method [15] is shown in Fig-
ure 1.

Table 3 shows the point estimates and 
95% uncertainty intervals (UI) of life ex-
pectancy for the Islamic Republic of Iran 
in 2003 by age and sex. Life expectancy at 
birth was 71.56 years for the total popula-
tion (95% UI: 71.52–71.62), 70.09 years 

for males (95% UI: 70.02–70.16), and 
73.17 years for females (95% UI: 73.10–
73.24). Life expectancy at birth for the total 
population based on the population distri-
bution graduated from the 1996 census was 
71.26 years, which is 0.3 years or 0.4% low-
er than the main finding of 71.56 years.

Discussion

The main finding of this study was the es-
timate of 71.56 years life expectancy at 

Table 3 Direct point estimate and 95% uncertainty intervals of life expectancy in the Islamic 
Republic of Iran for 2003, by age group and sex

Age group 
(years)

Total population Males Females
PE LUL UUL PE LUL UUL PE LUL UUL

0 71.56 71.52 71.62 70.09 70.02 70.16 73.17 73.10 73.24

1–4 72.62 72.57 72.66 71.39 71.33 71.45 73.96 73.88 74.02

5–9 69.15 69.10 69.19 67.71 67.65 67.77 70.71 70.64 70.77

10–14 64.34 64.30 64.39 62.92 62.86 62.98 65.89 65.82 65.95
15–19 59.50 59.45 59.54 58.08 58.02 58.14 61.03 60.96 61.09
20–24 54.83 54.79 54.87 53.51 53.45 53.57 56.25 56.18 56.31
25–29 50.36 50.31 50.40 49.25 49.19 49.31 51.53 51.46 51.59
30–34 45.82 45.77 45.86 44.87 44.82 44.93 46.78 46.71 46.84
35–39 41.23 41.19 41.27 40.44 40.39 40.50 42.00 41.93 42.06
40–44 36.63 36.59 36.67 35.97 35.92 36.03 37.25 37.18 37.31
45–49 32.11 32.07 32.15 31.61 31.56 31.66 32.55 32.49 32.61
50–54 27.73 27.69 27.77 27.38 27.33 27.43 27.97 27.91 28.03
55–59 23.59 23.55 23.63 23.46 23.42 23.51 23.61 23.55 23.67
60–64 19.49 19.46 19.53 19.45 19.40 19.50 19.41 19.35 19.47
65–69 15.52 15.49 15.56 15.46 15.41 15.50 15.45 15.39 15.51
70–74 11.92 11.88 11.96 11.83 11.78 11.88 11.85 11.79 11.90
75–79 8.84 8.80 8.88 8.66 8.61 8.71 8.84 8.77 8.91
80–84 6.49 6.44 6.54 6.04 5.98 6.10 6.71 6.64 6.80
85+ 6.85 6.77 6.93 5.43 5.33 5.52 7.97 7.85 8.09
Mortality data were corrected with Brass Growth Balance method [15]; under-5 mortality was corrected with DHS 
2000 results [19].
Source of population data: Ministry of Health [14]; Source of death data: National Death Registration System [14].
PE = point estimate; LUL = lower 95% uncertainty interval; UUL = upper 95% uncertainty interval.
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birth for the total population of the Islam-
ic Republic of Iran in 2003, 70.09 years 
for males, and 73.17 years for females. The 
accuracy of the results depends on the de-
gree to which the following 4 assumptions 
hold true.
Assumptions about the population:
i) Population distribution taken from the 

DHS 2000 study is reliable for the 23 
provinces in the year 2003.

ii) Population information from MOH for 
the 23 provinces in the year 2003 has ad-
equate accuracy.

Assumptions about mortality:
iii) Death registration from MOH for the 23 

provinces in the year 2003 has adequate 
coverage.

iv) Age and sex specific mortality rates in 
the 23 provinces in the year 2003 are 
generalizable to the total country in the 
same year.
Regarding the first assumption, the 

DHS 2000 study population distribution 
was based on direct sampling and there-
fore should be more accurate than similar 
model-based estimates as alternatives. Anal-
ysis of the sensitivity of the main finding to 
the use of the DHS 2000 study population 
distribution shows that if the population 
distribution graduated from the 1996 census 
is used as an alternative, life expectancy at 
birth would drop by only 0.5%. Therefore 
the main results are negligibly sensitive to 
this assumption.

Regarding the second assumption, 
comparison of the population size for the 
23 provinces from MOH information and 
the estimate of this population size by the 
Statistical Centre of Iran shows that the 
difference is about 0.1% and indicates that 
the accuracy of the population information 
from MOH is adequate.

Regarding the third assumption, the 
results of the Brass Growth Balance method 

show that the death registry has acceptable 
completeness [15]. Regarding the fourth as-
sumption, it should be noted that among the 
23 provinces, mortality rates of the 5 prov-
inces which have the highest rates are not 
very different from those in the 5 provinces 
which have the lowest rates. Therefore it is 
expected that the mortality rates of the other 
5 provinces (not fully covered by the death 
registry in 2003) should not be much differ-
ent from those of the 23 provinces. Moreo-
ver, these 5 provinces have a mixture of 
higher, medium and lower relative develop-
ment levels and their overall mortality rates 
(and also death registration completeness) 
can be comparable with mortality rates for 
the 23 provinces and the total country.

Increase in life expectancy from its 
at-birth value to year-one value is seen 
when the ratio of under-1 mortality to 1–4 
years mortality is relatively high. Such an 
increase was also seen in the life table es-
timated by the School of Public Health of 
Tehran University in 1973 [3], and by WHO 
for the years 1999 [20], 2000 and 2001 [21]. 
Greater life expectancy for females than for 
males is also an expected result [1,22]. 

Our estimates are greater than similar 
estimates by United Nations agencies and 
other international institutions, which were 
performed with indirect modelling meth-
ods. For the total population, the greatest 
difference is with WHO’s estimate (2.5 
years), and the least difference is with the 
World Bank’s estimate (1 year). The es-
timates of these agencies and institutions 
differ from each other with a range of more 
than 1.5 years. Our estimate is only about 
0.8 years lower than the estimate of the 
Statistical Centre of Iran, which was per-
formed using the logistic model. Whereas 
population and mortality data were used 
for direct estimation of mortality rates and 
construction of a life table in our study, the 
UN agencies, international institutions and 
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the Statistical Centre of Iran used indirect 
methods based on statistical modelling. 
Even using the various indirect methods, re-
sults are not always equal. Despite the most 
vigorous efforts to utilize the best input data 
and methods, because of differences in data 
and methods used by national and interna-
tional organizations, all the results for the 
same estimations cannot be identical. It is 
also worth noting that in the third evalua-
tion of Health For All 2000 in the Islamic 
Republic Iran, MOH estimated the life ex-
pectancy at birth as 68 years for males and 
70 years for females in the year 1996 [4], 
which is 1.2 years higher than the estimate 
by the United Nations Economic and Social 
Commission for Asia and the Pacific for 
the same year [6], and even 1.7 years high-
er than the WHO estimate for 1999 [23]. 
Hence a similar difference between the re-
sults of direct and indirect methods was 
also observed for 1996 [3]. A similar dif-
ference also exists for the 1973 estimates. 
A small part of these differences is due to 
a 2.63 month (0.22 year) difference in the 
Gregorian and Iranian calendars.

In the present study, the uncertainty in-
terval was much smaller than that from 
studies that used indirect methods. In the 
direct estimation method, the only major 
source of variance of life expectancy is 

the variance of death numbers in each age 
group, which results in low variance of life 
expectancy in different ages. This is because 
the number of deaths is relatively high and, 
whether with Poisson distribution or normal 
distribution, this results in low variances. In 
model-based methods, however, there are 
more sources for random error of estima-
tion. In our study the uncertainty interval 
was greater in older age groups (especial-
ly in the last 2 age groups), and it was also 
greater for each sex separately as compared 
with the total population (both sexes), due 
to fewer number of deaths, which thus re-
sulted in greater variance.

Our direct estimate of life expect-
ancy for the Islamic Republic of Iran in 
the year 2003 is 0.8 years more than the 
model-based estimate by the Statistical 
Centre of Iran and 1 to 2.5 years more than 
a similar estimate by United Nations agen-
cies; this is due to differences in methods 
used for estimation of age and sex specif-
ic mortality rates. Direct estimates of life 
expectancy by the Ministry of Health for  
1996 and by the School of Public Health 
of Tehran University for 1973 had a simi-
lar difference with estimates by Statistical 
Centre of Iran and United Nations agencies 
for the same reason.
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هل باإلمكان االستعاضة عن اخلطة احلالية للتلقيح ضد احلصبة واحلصبة األملانية والنكاف بجرعة وحيدة من اللقاح 
املشتـرك بنهاية العام األول؟

أمحد عمرو عبايس، شهرية صالح الدين بركات، حممد حممد عبد الفتاح، زينب نبيل سعيد، هالة عبد الرؤوف املتويل
حني، للتعرف عىل إمكانية  م هذه الدراسة املستعرضة تقيياًم للحالة املناعية لدى أطفال أصحاء غري ملقَّ اخلالصـة: تقدِّ
االستعاضة عن لقاَحنينْ أحدمها هو املضاد للحصبة الذي يعطى يف الشهر التاسع والثاين هو املضاد للحصبة واحلصبة 
األملانية  واحلصبة  للحصبة  املضاد  اللقاح  من  وحيدة  بجرعة  عرش،  الثامن  الشهر  يف  يعطى  الذي  والنكاف  األملانية 
َتدُّ  والنكاف يف الشهر الثاين عرش. وقد أظهرت عينات املصل املأخوذة من 566 طفاًل من اإلسكندرية يف مرص نقصًا ُيعنْ
َتدُّ به إحصائيًا يف  ُيعنْ م العمر، رغم ازدياد  ل اإلجيابية املصلية لألمراض الفريوسية الثالثة مع تقدُّ به إحصائيًا يف معدَّ
ل اإلجيابية املصلية بني األطفال الذين حيتلون مرتبة الطفل األول أو الثاين يف األرسة، ولألطفال الذين ولدوا يف  معدَّ
متام احلمل، أو من أمهات ليس لدهين سوابق ارتفاع ضغط الدم أثناء احلمل. ويويص الباحثون بإعطاء اجلرعة األوىل 
زة منه يف السنة  من لقاح احلصبة واحلصبة األملانية والنكاف بني الشهر التاسع والشهر الثاين عرش، ثم إعطاء جرعة معزِّ

الرابعة من العمر.

Could the MMR vaccine replace the 
measles vaccine at one year of age in 
Egypt?
A.A. Abbassy,1 S.S. Barakat,1 M.M. Abd El Fattah,1 Z.N. Said2 and H.A. El Metwally3

Le calendrier vaccinal actuel (rougeole à 9 mois et ROR à 18 mois) peut-il être remplacé par une 
dose de ROR à 1 an en Égypte ?
RÉSUMÉ Cette étude transversale a évalué le statut immunitaire de nourrissons en bonne santé non 
vaccinés afin de déterminer la possibilité de remplacer le calendrier vaccinal actuel, qui prévoit un vaccin 
antirougeoleux à 9 mois et un vaccin antirougeoleux-antiourlien-antirubéoleux (ROR) à 18 mois, par une 
dose unique de vaccin ROR à 12 mois. Les échantillons de sérum prélevés sur 566 enfants d’Alexandrie 
(Égypte) ont montré une baisse significative du taux de séropositivité aux trois maladies virales à mesure 
que l’âge augmentait, mais une augmentation significative de ce taux chez les nourrissons qui étaient le 
premier ou le deuxième enfant de la famille, nés à terme ou de mères n’ayant pas d’antécédents d’hyper-
tension pendant la grossesse. Nous recommandons l’administration de la première dose de vaccin ROR 
entre 9 et 12 mois et une dose de rappel à l’âge de 4 ans.

1Department of Paediatrics; 3Department of Microbiology, Faculty of Medicine, University of Alexandria, 
Alexandria, Egypt (Correspondence to S.S. Barakat: shahirabarakat@yahoo.com). 
2Department of Microbiology, Faculty of Medicine (for Girls), Al-Azhar University, Cairo, Egypt.
Received: 15/08/06; accepted: 04/02/07

ABSTRACT This cross-sectional study evaluated the immune status of non-vaccinated healthy infants to 
determine if it is possible to replace both measles vaccine (at 9 months) and measles, mumps and rubella 
(MMR) vaccine (at 18 months) with a single dose of MMR at 12 months. Serum samples from 566 children 
in Alexandria, Egypt showed a significant decrease in the seropositive rate to the 3 viral diseases with 
increasing age, but a significant increase in the seropositive rate among infants who were ranked 1st or 
2nd in their family, full-term or born to mothers with no history of hypertension during pregnancy. We rec-
ommend administration of the first dose of MMR vaccine between 9 and 12 months of age, and a booster 
dose of MMR vaccine at 4 years of age.
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Introduction

The measles, mumps and rubella (MMR) 
viruses contribute to a significant degree 
of mortality and morbidity in developing 
countries [1]. Though MMR vaccine has 
been part of the immunization schedule 
in developed countries for some time, it 
has been included in the Egyptian national 
immunization schedule only since 2000. 
The MMR vaccine has been very effective 
in the elimination of disease and has high 
biosafety [2,3]. Furthermore, the vaccine 
can be safely administered to children with 
allergy to eggs, even those with severe hy-
persensitivity [4]. 

The Advisory Committee on Immuniza-
tion Practices has recommended 2 doses of 
MMR vaccine for all children and certain 
high-risk groups of adolescents and adults, 
including international travellers, people 
attending colleges and other higher educa-
tional institutions and people who work at 
health care facilities. The first dose of MMR 
vaccine should be administered to all chil-
dren beginning at or after age 12 months, 
and the second dose routinely at age 4 to 6 
years [5]. More than 30% of measles cases 
occur before the age of 1 year in developing 
countries, a time at which that majority of 
children have lost their maternally-acquired 
antibodies [6]. The World Health Organiza-
tion (WHO) recommended the vaccination 
schedule in Egypt as follow: measles vac-
cine at age 9 months and a single dose of 
MMR vaccine at 18 months. 

Serological studies show that measles 
vaccine efficacy increases in children im-
munized at age 12 months or later [7,8]. 
This is due to the effect of persistent ma-
ternal antibodies that interfere with im-
munization [9,10]. Maternal antibody levels 
to measles show progressive reduction with 
increasing age from 7 months to 15 months 
[11]. This also applies to maternal mumps-

specific IgG antibodies [12]. Gestational 
age also has an important influence on the 
placental transfer of maternal IgG antibod-
ies to the fetus. The premature infant has 
proportionally lower IgG concentration at 
birth, and values reached their lowest level 
at 3 months [13]. However, seroconversion 
following vaccination is more common in 
premature than in term infants because of 
earlier disappearance of maternally-derived 
antibody in premature infants who start 
with a lower level of antibodies [14]. The 
immune status of mothers against the MMR 
viruses also has an important influence on 
the timing of immunization of children. 
It has been suggested that the children of 
women who have received measles vaccine 
might be successfully immunized at an 
earlier age than the children of women who 
have had measles. Antibody titres are lower 
after immunization than after measles, and 
therefore wane over a shorter period of time 
[14].

The aim of our study was to determine 
the immune status of non-vaccinated healthy 
infants in Egypt to ascertain if it is possible 
to replace the current vaccination schedule 
regarding measles (at 9 months) and MMR 
(at 18 months) by a single dose of MMR 
given at 12 months. 

Methods 

This cross-sectional study was carried out at 
the outpatient department of a tertiary care 
hospital in Egypt, Alexandria University 
Children’s Hospital, over a 1-year period 
from 1 March 2005 to 28 February 2006. A 
total of 566 normal children aged from 0–12 
months, attending the hospital for regular 
follow-up, were enrolled in the study. Ne-
onates less than 7 days were recruited from 
the delivery room. None of them had been 
previously vaccinated with MMR vaccine, 
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had any history of measles, mumps or ru-
bella infection or was taking immunosup-
pressive agents. Additionally, children with 
chronic illnesses such as malignancies, 
severe malnutrition, tuberculosis, liver cir-
rhosis or renal failure were not included in 
the study. 

Written parental consent was obtained 
for each participant, and the study was ap-
proved by the ethics committee of the Uni-
versity of Alexandria. All studied infants 
were subjected to careful history taking 
(age, sex, birth order, gestational age, his-
tory of vaccination against any of the 3 viral 
diseases, maternal history of hypertension 
during pregnancy and maternal history of 
vaccination, infection or exposure to any 
of the 3 viral diseases) and full clinical 
examination. 

A 3mL blood sample was withdrawn 
from each infant by venepuncture and 
sera were separated, divided in 3 aliquots 
and kept frozen at –70 ºC until tested for 
qualitative and quantitative measurement 
of serum levels of measles-, mumps- and 
rubella-specific IgG antibodies. Commer-
cially available enzyme-linked immuno-
sorbent assay kits were used for measles 
(BAG-Masern-EIA-G, BAG Healthcare, 
Lich, Germany), mumps (BAG-Mumps-
EIA-G, BAG Healthcare) and rubella (Bio-
tec Laboratories Limited, United Kingdom) 
[15]. Each test was performed following 
the manufacturer’s instructions. IgG levels 
were expressed as IU/mL. 

Statistical analysis 
The data were analysed using SPSS, version 
5. Quantitative variables were presented as 
mean and standard deviation (SD). Analysis 
of variance (ANOVA) was used to compare 
the mean values of various quantitative 
variables between multiple groups. The chi-
squared test was used to compare the pro-
portion of quantitative variables between 

them. For all tests, a P value of < 0.05 was 
considered significant. 

Results

The study included 566 healthy infants, 
aged between 0–12 months. They were 
299 (52.8%) males. The studied subjects 
were categorized according to their ages 
into 5 groups: 0 day–< 2 months (193 in-
fants, 34.1%); > 2–< 4 months (110 in-
fants, 19.4%); > 4–< 6 months (102 infants, 
18.0%); > 6–< 9 months (103 infants, 
18.2%); and > 9–< 12 months (58 infants, 
10.2%)

Seropositive rates
The overall seropositive rate of the study 
infants to the 3 viral diseases was 68.0% for 
measles (385 infants), 79.5% for mumps (450 
infants) and 57.6% for rubella (326 infants). 

Changes in the seropositive rate of the 
studied infants to the 3 viral diseases in the 
different age groups are shown in Figure 1. 
The measles seropositive rate of the studied 
infants showed a significant decrease from 
74.6% in the age group 0–< 2 months to 
56.9% in the age group > 9–< 12 months (P 
< 0.05). However, the mumps and rubella 
seropositive rates showed a different trend, 
as the decrease in the percentage seroposi-
tive until the age > 4–< 6 months was fol-
lowed by slight increase at the age group > 
6–< 9 months. However, the difference was 
statistically insignificant (P > 0.05). 

Factors affecting seropositivity
Factors affecting the seropositive rate of the 
studied infants to the 3 viral diseases were 
as follows. 

Gestational age
The median level of maternal-specific IgG 
antibodies to measles, mumps and rubella 
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viruses was significantly higher in full-term 
compared to preterm infants (1.7, 113.5 and 
23.1 IU/mL versus 0.0, 24.0 and 2.3 IU/
mL respectively) (Table 1). Furthermore, 
the seropositive rate of the studied infants 
to measles, mumps and rubella was sig-
nificantly higher in full-term compared to 
preterm infants (70.0%, 82.0% and 59.2% 
versus 0%, 0% and 5.9% respectively) (P < 
0.001) (Table 1). 

Birth order of the studied infants
A higher seropositive rate to all the MMR 
viruses was shown among infants of 1st 
or 2nd birth order in their family, with a 
significant decrease in the percentage se-
ropositive for infants ranked higher in the 
family birth order (P < 0.001) (Figure 2). 

Maternal history of hypertension during 
pregnancy
We studied the effect of maternal hyperten-
sion during pregnancy on the median levels 
of maternal-specific IgG antibodies to MMR 
viruses and the corresponding seropositive 
rate among the studied infants. Infants born 
to mothers with hypertension during preg-
nancy showed a significant decrease in se-
ropositivity to measles, mumps and rubella 
than those born to mothers with normal 
blood pressure during pregnancy (52.7%, 
62.6% and 51.1% versus 72.6%, 84.6% and 
59.5% respectively) (P < 0.001). However, 
although the median levels of maternal-
specific IgG antibodies to the MMR viruses 
among infants born to mothers with hyper-
tension were lower than the median levels 

Figure 1 Seropositive rate of the studied infants to measles, mumps and rubella viruses in 
relation to age group
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Table 1 Median levels of maternal-specific IgG antibodies and seropositive rate against 
measles, mumps, and rubella among infants in relation to gestational age (n = 566)

Virus Median maternal-specific IgG level 
(IU/mL)

% of infants seropositive

Preterm 
infants

Full-term 
infants

P-value Preterm 
infants

Full-term 
infants

P-value

Measles 0.0 1.7 < 0.001 0.0 70.0 < 0.001
Mumps 24.0 113.5 0.002 0.0 82.0 < 0.001
Rubella 2.3 23.1 0.003 5.9 59.2 < 0.001

among infants born to mothers with normal 
blood pressure, the difference was statisti-
cally insignificant (P > 0.05) (Table 2). 

Maternal history of exposure, 
infection or vaccination against the 
3 viral diseases 
We evaluated changes in the median levels 
of the maternal IgG antibodies to the MMR 

viruses among the studied infants in relation 
to maternal history of exposure, infection, 
vaccination or no history of infection with 
any of the 3 viral diseases. It was shown 
that the median levels of maternal IgG anti-
bodies to measles, mumps and rubella were 
significantly higher among infants born to 
mothers with a history of previous infection 
to the corresponding virus (3.9, 233.2 and 

Figure 2 Seropositive rate of the studied infants to measles, mumps and rubella viruses in 
relation to birth order in family
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Table 2 Median levels of maternal-specific IgG antibodies and seropositive rate against 
measles, mumps, and rubella among infants born to mothers having a history of hypertension 
during pregnancy and those born to healthy mothers (n = 566)

Virus Median maternal-specific IgG level in 
infants (IU/mL)

% of infants seropositive

Born to 
mothers with 
hypertension 
in pregnancy

Born to 
healthy 
mothers

P-value Born to 
mothers with 
hypertension 
in pregnancy

Born to 
healthy 
mothers

P-value

Measles 3.5 5.2 > 0.05 52.7 72.6 < 0.001
Mumps 165.1 270.8 > 0.05 62.6 84.6 < 0.001
Rubella 157.8 374.8 > 0.05 51.1 59.5 < 0.001
aIn pregnancy

Table 3 Median levels of maternal-specific IgG antibodies to measles, mumps and rubella 
among infants in relation to mothers’ history of vaccination, infection, exposure and no history 
of any of the 3 viral diseases (n = 566)

Virus Median maternal-specific IgG level (IU/mL) in infants P-value
Born to mothers 
with exposure to 

infection

Born to 
mothers with 

infection

Born to 
mothers with 
vaccination

Born to mothers 
with no history of 

infection
Measles 3.3 3.9 3.8 2.0 0.003
Mumps 200.7 233.2 212.9 89.4 < 0.001
Rubella 207.2 406.7 262.3 134.1 < 0.001

406.7 IU/mL respectively) (Table 3). The 
highest seropositive rate to measles, mumps 
and rubella was found among infants born 
to mothers infected with the corresponding 
virus (49.1%, 42.6% and 31.9% respec-
tively, not shown on Table 3). 

Discussion
IgG antibodies are actively transported 
across the human placenta into the fetal 
circulation, supplying the infant with a full 
complement of its mother’s IgG antibod-
ies. Such antibodies, which degrade over 
the first few months of life as the immune 
system of the infant matures, may protect 
against many infectious diseases but might 
interfere with the effectiveness of infant 
vaccination [16,17]. In this study we tried 
to evaluate the immune status of healthy, 

non-vaccinated Egyptian infants aged 0 day 
to 12 months to MMR viruses to assess if it 
is possible to change the current vaccination 
schedule regarding measles and MMR and 
replace it with a single dose of MMR given 
at 12 months.

The present study showed a decrease in 
the seropositive rate of the studied infants 
to the MMR viruses with increasing age. 
At the age of 9–12 months, about 50% of 
the studied infants still had the protective 
maternal antibodies, but also that at this age 
50% of infants are susceptible to measles 
and rubella. 

Variation in the prevalence of maternal 
antibodies to the MMR viruses between 
infant populations across countries and so-
ciodemographic strata is poorly understood 
[9]. Some studies showed a persistence 



Eastern Mediterranean Health Journal, Vol. 15, No. 1, 2009 91

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

of maternal specific antibodies to measles 
in infants up to 15 months of age [11,18]. 
On the other hand, other studies showed 
early decay of maternal specific antibodies 
at age 6 months [10,19]. Several studies 
conducted at the University of Alexandria, 
Egypt showed a persistence of maternally 
transmitted antibodies to measles in only 
30% of infants aged between 9–11 months, 
and to mumps in 86% of infants in the same 
age group [20–22]. Greater understanding 
of the determinants of the prevalence of ma-
ternal-specific antibodies will help national 
policy-makers to determine the appropriate 
age for infant vaccination for MMR [7]. 
The transfer of IgG from the mother to her 
fetus starts about the 6th month of gestation 
and increases sharply, so that fetal levels 
of IgG reach maternal levels during the 8th 
month of gestation. At term, the fetal level 
even exceeds the maternal level [17]. This 
implies that gestational age is an important 
determinant of transfer of IgG from the 
mother to the fetus [23]. The present study 
showed that significantly more full-term 
than preterm infants were antibody-positive 
to the MMR viruses. Also, the median 
levels of maternal-specific antibodies were 
significantly higher in full-term compared 
to preterm infants. These results agree with 
the work done by Okoko et al. [13] and 
Doroudchi et al. [24]. 

The birth order of the studied infants had 
an important impact on the seropositive rate 
to the MMR viruses, as infants ordered the 
1st or 2nd had the highest percentage sero-
positivity compared with those ordered 4th 
or 5th. In Egypt, the poor nutritional state 
of multiparous mothers may affect their 
immune status, with a subsequent diminu-
tion of antibodies passively transferred to 
the fetus. A similar finding was observed in 
other studies [12,18]. 

Maternal diseases during pregnancy 
have an important impact on the rate of 

transmission of IgG antibodies across the 
placenta. The present study showed that the 
median levels of IgG titres and the propor-
tion of infants who were antibody positive 
to the MMR viruses was higher among 
infants born to mothers who did not have 
a history of hypertension during pregnancy 
compared with those born to mothers with 
hypertension during pregnancy. This is 
might be attributed to ischaemic changes in 
the placenta that accompany hypertension 
and interfere with the normal transfer of 
maternal antibodies. Similarly, Sethi et al. 
found that IgG levels of low-birth-weight 
newborns (weighing less than 2 standard 
deviations below the expected weight for 
gestational age due to maternal illness dur-
ing pregnancy) were lower than the anti-
body levels of normal weight infants of 
healthy mothers [25]. It is obvious that the 
decrease in serum IgG levels in infants born 
to mothers with antenatal illness is mainly 
due to the effects of maternal malnutrition 
and may possibly be related to the placental 
pathology commonly observed in these 
pregnancies [26].

Consideration has been given to the 
effects of maternal antibodies on the sero-
positive rate of the studied infants to the 
MMR viruses. The highest seropositive rate 
was found among infants born to mothers 
with a history of infection with any of the 3 
viruses. Although our study did not include 
measuring maternal antibodies to the 3 dis-
eases in the mothers of the studied infants, 
it is assumed to be highest among mothers 
with a history of infection. A study con-
ducted in both developing and developed 
countries that measured maternal-specific 
antibodies to measles found that mothers 
who contracted measles had significantly 
higher levels of antibodies and higher se-
roprevalence rates among their infants than 
mothers who were vaccinated [26]. It has 
been suggested that the children of women 
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د العدوى بفريوس لقاح احلصبة األملانية عن طريق حتليل رغابة الغلوبولني املناعي  التمييز بني العدوى األولية وبني جتدُّ
G يف احلوامل

رسول مهكار، سمية جليلوند، حمبوبة حاجي عبد الباقي، كرامت نوري جلياين، عبد الرضا استقامتي، آمنة حق كو، 
طلعت خمتاري آزاد، رخشنده ناطق

اء( يف عام 2003 التي جرت يف مجهورية  عة للتلقيح ضد احلصبة واحلصبة األملانية )الـُحَميرْ اخلالصة: أثناء احلملة املوسَّ
تاريخ  أقل من شهر من  فتـرة  َن خالل  لرْ َحَ أو أهنن  تلقيح كثي من احلوامل عن طريق اخلطأ،  إيران اإلسالمية، جرى 
التلقيح. وللتمييز بني احلوامل الاليت ُأِصبرَْن بفيوس لقاح احلصبة األملانية كعدوى أولية وبني اللوايت جتددت إصابتهن 
بالعدوى بفيوس احلصبة األملانية بسبب اللقاح، مُجِعت عينات املصل من 812 حاماًل خالل شهر إىل ثالثة أشهر بعد 
 G أن 0.3% من النساء مل يُكن لدهيّن تفاعل الغلوبولني املناعي G حلة التلقيح. وتبني من حتليل رَغاَبة الغلوبولني املناعي
النوعي للحصبة األملانية؛ وأن 14.4% كان لدهيّن رغابة منخفضة للغلوبولني املناعي G املضاد للحصبة األملانية ولذلك مل 
 G تكن لدهيّن مناعة ضد فيوس احلصبة األملانية قبل التلقيح؛ وأن 85.3% كان لدهيّن رغابة مرتفعة للغلوبولني املناعي

ضد احلصبة األملانية وُيعَتَبن من حاالت جتّدد العدوى.

Distinguishing between primary 
infection and reinfection with rubella 
vaccine virus by IgG avidity assay in 
pregnant women 
R. Hamkar,1 S. Jalilvand,1 M.H. Abdolbaghi,2 K.N. Jelyani,1 A. Esteghamati,3  
A. Hagh-goo,4 T. Mohktari-Azad1 and R. Nategh1

1School of Public Health; 2Imam Khomeini Hospital, Tehran University of Medical Sciences, Tehran, Islamic 
Republic of Iran (Correspondence to R. Hamkar: rhamkar@sina.tums.ac.ir). 3Disease Management Centre, 
Ministry of Health and Medical Education, Tehran, Iran. 4Rasool Akram Hospital, Iran University of Medical 
Sciences, Tehran, Iran.
Received: 24/05/06; accepted: 27/07/06

ABSTRACT During the mass measles/rubella vaccination campaign in 2003 in Iran, many pregnant women 
were vaccinated mistakenly or became pregnant within 1 month of vaccination. To distinguish pregnant 
women who were affected by rubella vaccine as primary infection from those who had rubella reinfection from 
the vaccine, serum samples were collected 1–3 months after the campaign from 812 pregnant women. IgG 
avidity assay showed that 0.3% of the women had no rubella-specific IgG response; 14.4% had low-avidity 
anti-rubella IgG and were therefore not immune to rubella before vaccination; 85.3% had high-avidity anti-
rubella IgG and were regarded as cases of reinfection.

Distinction entre la primo-infection et la réinfection par le virus du vaccin contre la rubéole grâce au 
test d’avidité des IgG chez les femmes enceintes 
RÉSUMÉ Lors de la campagne de vaccination de masse contre la rougeole et la rubéole réalisée en 
2003 en Iran, de nombreuses femmes enceintes ont été vaccinées par erreur ou se sont trouvées 
enceintes un mois après la vaccination. Afin de distinguer les cas de primo-infection par le vaccin contre la 
rubéole des cas de réinfection par ce vaccin, des échantillons de sérum ont été prélevés sur 812 femmes 
enceintes pendant une période comprise entre un et trois mois après la campagne. La mesure de l’avidité 
des IgG rubéoliques a montré que 0,3 % des femmes n’avaient pas de réponse ; 14,4 % avaient des IgG 
antirubéoliques de faible avidité et n’étaient donc pas immunisées avant la vaccination ; et 85,3 % avaient 
des IgG antirubéoliques de forte avidité et pouvaient donc être considérées comme des cas de réinfection.
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Introduction

Rubella, if acquired during the first tri-
mester of pregnancy, carries a 90% risk 
of congenital malformations for the fetus, 
called congenital rubella syndrome (CRS) 
[1]. Prevention of CRS is the main goal of 
rubella vaccination and 2 approaches are 
recommended [2]: prevention of CRS only 
through vaccination of adolescent girls and/
or women of childbearing age, and elimina-
tion of both rubella and CRS through uni-
versal vaccination of infants with/without 
mass campaigns, surveillance and ensuring 
immunity in women of childbearing age 
[3].
There is a significant burden of disease 
globally as a result of CRS, and the World 
Health Organization (WHO) recommends 
that countries incorporate rubella vaccine 
into their vaccination programmes if pos-
sible [4–8]. 

Rubella vaccination in pregnancy caries 
a theoretical risk of CRS if the vaccine is 
administered during or just before preg-
nancy [3,9]. This is because the rubella 
vaccine is a live attenuated virus that is able 
to replicate in vaccinees and can cross the 
placenta to infect the fetus in about 2% of 
susceptible mothers. However, there is no 
evidence that fetal infection with the vac-
cine virus is harmful [9,10]. Prospective 
registries in several countries have identi-
fied no infants with CRS born to known 
seronegative women who received rubella 
vaccine within 3 months of conception; 
thus, the observed risk is zero [3]. Based 
on data from these registries, and using the 
upper 95% confidence limit of the binomial 
distribution, the maximum estimated risk 
is 0.6% among women vaccinated within 3 
months of conception with the Cendehill or 
RA27/3 rubella strains, and the maximum 
estimated risk is 2.5% among susceptible 
women vaccinated within the first 2 months 

of pregnancy with the RA27/3 strain. These 
maximum theoretical risks remain lower 
than the 3% risk of a major congenital 
malformation in the general population. It 
has been suggested that there will always be 
an upper maximum theoretical risk greater 
than zero, no matter how large a study is 
carried out. It is believed, therefore, that 
vaccination in pregnancy can never be posi-
tively recommended [9,10].

During the mass campaign of measles/
rubella (MR) vaccination in December 
2003 in the Islamic Republic of Iran, a large 
number of pregnant women received MR 
vaccine mistakenly or became pregnant 
soon after vaccination. Based on existing 
data about the epidemiological features 
of rubella in the Islamic Republic of Iran, 
around 80%–90% of the above-mentioned 
women may have been immune against 
rubella before vaccination [11–13]. There-
fore, they may have experienced a rubella 
reinfection by the vaccine strain, and a rela-
tively small proportion of them (10%–20%) 
may have developed primary rubella infec-
tion from the vaccine strain. Although cases 
of CRS due to rubella reinfection, even by 
wild-type rubella virus, are very rare [14], 
it was seen as necessary to distinguish be-
tween pregnant women who were affected 
by rubella vaccine as primary infection and 
those who had rubella reinfection from the 
vaccine. Evidence of reinfection would be 
accepted if a patient who had pre-existing 
rubella antibodies showed a significant rise 
of IgG antibody titre or a rubella-specific 
IgM response, or both [1]. The IgM re-
sponse is typically weak, but may some-
times be strong. 

In this study, we used IgG avidity assay 
to determine the immune response among 
pregnant women receiving rubella vaccine 
in the mass vaccination campaign in the 
Islamic Republic of Iran in order to separate 
reinfection cases with high-avidity IgG 



96 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

antibodies from primary infections with 
low-avidity response. Despite the lack of 
any reports of CRS due to rubella vaccine, 
there is a theoretical risk of CRS. Therefore, 
susceptible women who experience primary 
infection from rubella vaccine should be 
followed up. 

Methods

Background to the study
Prior to the mass vaccination programme 
extensive information about the contrain-
dications to vaccination during pregnancy 
were released by the media and married 
women were advised at the time of vaccina-
tion about the risks of becoming pregnant 
for up to 1 month after vaccination. While 
108 000 pregnant women did not participate 
in vaccination during the mass campaign, 
many pregnant women did receive the MR 
vaccine. Most were in the early days of 
pregnancy at the time of vaccination and 
therefore did not know about their preg-
nancy, while some women, against advice, 
became pregnant soon after vaccination. 
Following the mass campaign, 2 major 
hospitals in Tehran, Imam Khomeini and 
Rasool Akram hospitals, and our laboratory 
were prepared to advise pregnant women 
who had been inadvertently vaccinated. A 
total of 812 pregnant women were referred 
to the above centres and participated in 
the study.

Sample
The study sample was 812 pregnant women 
aged 15–25 years old [mean 21.9 (standard 
deviation 2.4) years] who had received MR 
vaccine mistakenly or became pregnant 
after vaccination. The MR vaccine con-
tained measles Edmonston Zagreb strain 
and rubella RA27/3 strain (Serum Institute 
of India Ltd, Hadepsar, Pune, India). Serum 

samples were collected 1–3 months after the 
MR mass campaign in December 2003, and 
stored at –80 °C. 

Commercial enzyme immunoassays 
Serum samples were tested by both rubella-
specific IgM and IgG enzyme-linked im-
munoassay (EIA). The differential assay of 
rubella high-avidity and low-avidity IgG 
antibodies can be used as a potent assay to 
distinguish between primary and secondary 
immune response. This assay is gaining 
popularity as a diagnostic method for the 
assessment of the time of infection [15–17]. 
However, the rubella IgM assay may not 
be an appropriate test to distinguish be-
tween the primary and secondary immune 
responses, because detection of rubella-
specific IgM alone cannot be considered 
absolute proof of a recent primary infection. 
IgM response after primary infection may 
be prolonged, lasting up to several years. 
Furthermore, in some reinfections, rubella 
IgM is detectable [15]. 

The commercial kits used were the En-
zygnost anti-rubella virus IgM and Enzyg-
nost anti-rubella virus IgG (Dade Behring, 
Marburg, Germany). All assay protocols, 
cut-offs and interpretation of results were 
carried out according to the manufacturer’s 
instructions.

For the anti-rubella IgM assay 2 local 
(in-house) preparations of weak and strong 
positive IgM standards were included as 
external controls in every EIA run. 

The avidity of IgG for rubella virus 
was measured by a protein-denaturing EIA 
where the antibodies were first allowed to 
bind to the rubella virus antigen, followed 
by elution by buffer with and without 35 
mM diethylamine [15,18,19]. Each sample 
was tested at 2 replicates and a single serum 
dilution (1:200) was applied to each repli-
cate. After incubation for 1 hour, test plates 
were washed 4 times, and then 1 replicate 
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was soaked for 5 min in washing buffer 
and the other replicate for 5 min in washing 
buffer containing 35 mM diethylamine. 
Fresh buffers were applied and this step was 
carried out 2 more times. The plates were 
then washed 4 times with washing buffer. 
Then the test was continued according to 
the kit procedure. The remaining specific 
antibody was then detected using optical 
density (OD), and an avidity index (AI) was 
calculated as follows: 

AI (%) =
ODwells soaked with 35 mM DEA

ODwells soaked with wash buffer

× 100

Four serum sample controls were used at 
each testing: strong high-avidity anti-rubella 
IgG antibody; moderate-avidity anti-rubella 
IgG antibody; low-avidity anti-rubella IgG 
antibody; and an anti-rubella IgG-negative 
serum sample. 

The rubella IgG avidity cut-off point was 
53% of that calculated previously in another 
study using well-defined panels of sera as 
primary and secondary immune response 
to rubella vaccine in order to determine 
low- and high-avidity rubella-specific IgG 
responses [15].

Statistical analysis
The parameters calculated included sensi-
tivity, specificity and positive and negative 
predictive values along with corresponding 
95% confidence intervals (CI) in the dif-
ferential diagnosis of rubella primary and 

secondary immune responses for both 
rubella IgM EIA and rubella IgG avidity 
assay. The chi-squared test was used to de-
termine the statistical difference between 
the parameters of the 2 measurements. The 
laboratory findings and personal data from 
study groups were also compared using the 
chi-squared test. The non-parametric Jon-
ckheere–Terpstra statistical method [20] 
was employed to test for trend of avidity 
index values at the 1st, 2nd, 3rd and 4th 
months after vaccination. P-value < 0.05 
was considered statistically significant.

Results

Rubella IgG avidity assay results 
A total of 117 cases (14.4%) had low-
avidity anti-rubella IgG and 2 cases (0.3%) 
did not have any rubella-specific IgG, while 
693 cases (85.3%) had high-avidity anti-
rubella IgG (Table 1). 

The rate of low-avidity response was 
significantly related to age (Table 2)  
(P < 0.001). Low-avidity response was de-
tected in 21.4% of women aged ≤ 20 years 
and high-avidity rubella IgG in 78.6%, 
while low-avidity response was detected in 
only 12.0% of women aged > 20 years, and 
88.0% exhibited high-avidity response to 
rubella vaccine. 

Rubella IgM-EIA results
Rubella-specific IgM was detected in 90 
cases (76.9%) of primary infection (low-

Table 1 Distribution of rubella IgG avidity assay results by rubella IgM positivity for 
pregnant women accidentally immunized with rubella  

Rubella 
IgM

Low-avidity
rubella IgG

High-avidity
rubella IgG

Rubella IgG 
negative

Total

No. % No. % No. %
Positive 90 97.8 2 2.2 0 0.0 92
Negative 27 3.7 691 96.0 2 0.3 720
Total 117 14.4 693 85.3 2 0.3 812
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avidity anti-rubella IgG), and not detected 
in 27 cases (23.1%) (Table 1). In the im-
mune group, with high-avidity anti-rubella 
IgG, anti-rubella IgM was not detected in 
691 cases (99.7%). 

Comparison of rubella IgM-EIA with 
avidity assay
The rubella IgM-EIA was compared with 
the rubella IgG avidity assay. The sensi-
tivity and specificity were determined us-
ing low-avidity anti-rubella IgG response 
(primary infection) and high-avidity anti-
rubella IgG response (reinfection) cases 
(Tables 1 and 3).  

Effect of time of sample collection 
on rubella IgG avidity maturation 
In the low-avidity IgG group, IgG avidity 
gradually increased over time; the mean 
avidity index was 6.12% in the 1st month, 
then increased to 20.82%, 27.16% and 
38.03% in the 2nd, 3rd and 4th months 
respectively (Table 4 and Figure 1). This 
trend was highly significant in the low-
avidity sera group (P < 0.001). However, 
our results showed no significant trend 
among avidity indices in the 1st, 2nd, 3rd 

and 4th months among the high-avidity sera 
group (P = 0.617). 

Discussion

Rubella vaccination should be avoided in 
pregnancy because of the theoretical (but 
never demonstrated) teratogenic risk [10]. 
Data were available from the United States 
of America, the United Kingdom, Sweden 
and Germany on 680 live births to suscep-
tible women who were vaccinated inadvert-
ently 3 months before or during pregnancy 
with HPV-77, Cendehill or RA27/3 vac-
cines. None of the infants was born with 
CRS. However, a small theoretical risk of 
0.5% (upper 95% CI = 0.5%) cannot be 
ruled out. Limiting the analysis to the 293 
infants born to susceptible mothers vac-
cinated 1–2 weeks before conception or 
4–6 weeks after conception, the maximum 
theoretical risk is 1.3% [9]. Although it 
is reassuring that no child was born with 
symptoms attributable to CRS, it is not ap-
propriate to suggest that rubella vaccine is 
safe in early pregnancy [21].

Table 2 Distribution of rubella IgG avidity assay results by age for pregnant women 
accidentally immunized with rubella  

Age 
(years)

Low-avidity anti-rubella IgG High-avidity anti-rubella IgG Total
No. % No. %

≤ 20 46 21.4 169 78.6 215
> 20 71 12.0 524 88.0 595

Total 117 14.4 693 85.6 810

Table 3 Sensitivity, specificity and predictive values of rubella IgM enzyme immunoassay (EIA) 
compare to rubella IgG avidity assay  

Test Sensitivity Specificity Positive 
predictive value

Negative 
predictive value

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Rubella IgM-EIA 76.9 (69.3–84.5) 99.7 (99.3–100.0) 97.8 (96.6–98.6) 96.2 (95.1–97.7)

CI = confidence interval.
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According to existing data, about 80%–90% of fertile-
age women are immune to rubella before vaccination 
[11–13]. Therefore, a relatively small proportion of inad-
vertently vaccinated pregnant women (10%–20%) may 
develop primary rubella infection from the vaccine strain. 
As documented reports of CRS by rubella reinfection, even 
by wild-type rubella virus, are very rare [14], distinction 
between primary infection and reinfection by the vaccine 
is necessary. 

In the present study, IgG avidity assay was used to 
determine the immune response against rubella vaccine 
among pregnant women. The most critical part of this 
assay is the precise calculation of the cut-off point for 
differentiating low-avidity IgG from high-avidity IgG. A 
cut-off point equal to 53% of that previously calculated 
was applied to separate rubella low-avidity IgG from high-
avidity IgG [15].

The laboratory findings indicated 14.7% of the women 
were not immune against rubella virus before vaccination, 
and 14.4% of them experienced a primary infection with 
the rubella vaccine strain. However, 85.3% of cases had 
high-avidity anti-rubella IgG, suggesting they were im-
mune before vaccination and their response to rubella vac-
cine should be regarded as a secondary immune response. 
These results demonstrate that most women are immune at 
childbearing age. The findings also confirm previous re-
ports of rubella immunity status in the Islamic Republic of 
Iran. The rate of immunity against rubella infection in our 
country was reported to range from 83% to 94.6% [11–13]. 
Thus around 5.4%–17% of Iranian women of childbearing 
age are susceptible to rubella infection, which means that 
there is a considerable risk of rubella infection during preg-
nancy, which could lead to CRS. According to these results, 
rubella vaccination was deemed necessary for elimination 
of CRS in the Islamic Republic of Iran. Mass vaccination 
in December 2003 provided appropriate immune coverage 
among women of childbearing age; only 0.3% of women 
failed to take up the vaccine. It is essential that vaccination 
against rubella enter into the policy of vaccination and 
that all of infants should be vaccinated against rubella for 
maintenance of this coverage. 

Based on our results, the difference between primary in-
fection and reinfection was statistically significant between 
the 2 age groups. Among the age group ≤ 20 years old, 
21.4% experienced primary infection and 78.6% showed Ta
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reinfection following rubella vaccination. 
However, among the > 20 years age group, 
11.8% had primary infection and 88.2% 
experienced reinfection or no immune re-
sponse from the rubella vaccine strain. This 
difference suggests that immunity against 
rubella infection increases with age. 

Our sampling continued up to 4 months 
after vaccination and indicated that the 
avidity index values of the low-avidity 
group had an increasing trend by the time of 
sample collection, but were lower than the 
avidity cut-off point, even up to 4 months. 
In contrast, for the high-avidity group sera, 
the avidity index values were not affected 
by the timing of sampling: mean avidity 
indices were constant over the period of 
sample collection. So, according to these re-
sults, measurement of rubella-specific IgG 
avidity can distinguish primary infection 
from reinfection up to 4 months after vacci-
nation. In one study it was observed that all 
samples had an avidity index < 30% up to 3 
months and a considerable increase was ob-

served in avidity after 4 months [22]. That 
result demonstrated that primary infection 
can be differentiated from reinfection for 
up to 4 months. In another study, the time 
course of maturation of rubella IgG avidity 
after acute infection was demonstrated [23]. 
Well-characterized serial samples from 15 
patients with acute rubella were tested and 
followed up for 5 months after the onset of 
rash. A high-avidity index (> 60%) was not 
observed until 13 weeks after infection. 

In our study, rubella-specific IgM 
antibody was detected in 76.9% of sera 
containing low-avidity IgG, but 23.1% of 
sera tested by IgM-EIA provided negative 
results. While the sensitivity of IgM-EIA 
for diagnosing primary rubella infection 
was 76.9%, IgM-EIA did not have the ap-
propriate sensitivity to distinguish between 
primary and secondary infections. How-
ever, IgM-EIA has appropriate specificity 
(99.7%) for determining negative cases and 
it can detect non-primary rubella cases, 
which again confirms previously reported 

Figure 1 Rubella IgG avidity maturation by time of sample collection in low- and 
high-avidity groups
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findings [15]. Previously, the sensitivity 
and specificity of 7 commercial rubella-
specific IgM kits were assessed, and it was 
shown that the sensitivity of most kits was 
within the range of 66.4%–78.9% (me-
dian 73.9%). The specificity of these kits 
was estimated to be 85.6%–96.1% (median 
92.6%). The sensitivity and specificity of 
IgM-EIA for detection of rubella infec-
tion was shown by Behring’s indirect EIA 
kit to be 75.9% and 98.7%, respectively 
[5]. In another study it was shown that the 
percentage of rubella-specific IgM-positive 
sera decreased from 100% at 15–28 days 
after the onset of infection through 71%, 
28% and 9% at 1–2, 2–3 and 3–4 months, 
respectively. After 4 months, all sera were 
negative for rubella specific IgM antibody. 
However, low-avidity specific IgG was 
detected in all of the sera taken at 3 months. 
At 3–4 months 91% and at 5–7 months 21% 
of sera still showed low-avidity [24]. 

Our study shows that the positive pre-
dictive value and negative predictive value 
of IgM-EIA were 97.6% and 96.4% respec-
tively. When the prevalence of rubella is 
low, such as in countries with high rubella 
vaccination coverage, the positive predic-

tive value of IgM testing decreases such that 
there is a significant risk of false positive 
results, and additional confirmation tests are 
therefore required [5,15,25]. The measure-
ment of rubella-specific IgG avidity is a 
specific and sensitive method for the sero-
logical diagnosis of recent primary infec-
tion, and provides the distinction between 
primary infection and possible reinfection 
[15,18].

It is essential that a correct diagnosis 
of primary rubella can be achieved for the 
management of pregnant women with a 
recent rash or contact with a rubelliform 
rash illness [26]. With the introduction 
and widespread use of the rubella vaccine, 
it is likely that, with time, relatively few 
cases of rubella infection during pregnancy 
will be primary infection and more will 
be rubella reinfection [14,27]. Therefore, 
detection of IgM alone cannot differentiate 
primary infection from reinfection. For 
these cases, the measurement of IgG avidity 
is very useful, since, in the case of recent 
primary infection, IgG is low-avidity and in 
the case of reinfection, IgG is high-avidity 
[15,18,24,28,29].
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Measles and rubella laboratory network
The global measles and rubella laboratory network was developed 
based on the successful model of the global polio laboratory network. 
As of 2008, 679 laboratories have been established in 164 countries. 
Many of these laboratories are also responsible for laboratory-based 
surveillance of other vaccine preventable diseases in their countries. 
Rubella surveillance is often integrated with measles surveillance as 
the WHO measles case definition also captures rubella cases. Many 
countries administering rubella vaccine also take advantage of the 
combination vaccine presentation of measles and/or mumps. The 
confirmation of rubella cases is very similar to measles. The standard 
procedure recommends use of an IgM ELISA assay performed on 
a single serum sample. Most countries follow a procedure of test-
ing measles negative samples for rubella. Rubella virus detection is 
more challenging than for measles, but when successful, sequence 
information can be utilized for the same molecular epidemiological 
purposes as for measles.
Further information about the Measles and rubella laboratory network 
can be found at: http://www.who.int/immunization_monitoring/labora-
tory_measles/en/index.html
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ممارسات النظافة الشخصية والنشاط اجلنيس املصاحبة لعدوى املسالك البولية يف احلوامل
فاطمة نصوري أمريي، حممد حسنجان روشن، حممود حاجي أمحدي، حممد جعفر سليامين

البولية مع ممارسات  َتَراُفق عدوى املسالك  ف عىل  الباحثون دراسة للحاالت والشواهد للتعرُّ اخلالصـة: أجَرى 
النظافة الشخصية لألعضاء التناسلية، ومع النشاط اجلنيس يف احلوامل الاليت يراجعن عيادات احلوامل يف بابول، 
)باعتبارهن  للبول  إجيابية  مزارع  لدهين  حامل  مئة  تضم  عّينة  الباحثون  قارن  وقد  اإلسالمية.  إيران  بجمهورية 
حاالت( مع مئة ومخسني من احلوامل اللوايت يامثلنهنَّ من حيث العمر واحلالة االجتامعية واالقتصادية والثقافية 
والزواجية )باعتبارهن شواهد( وقد كانت اإليرشيكيات القولونية هي العامل املسّبب للعدوى يف 83% من احلاالت. 
أما العوامل املرافقة الختطار اإلصابة بعدوى املسالك البولية فتشمل اجلامع أكثر من ثالث مرات أسبوعيًا )نسبة 
األرجحية 5.62(، ووجود عدوى حديثة يف املسالك البولية )نسبة األرجحية 3.27(، وعدم غسل األعضاء التناسلية 
2.89(، وعدم التبول بعد  2.16(، وعدم غسلها بعد اجلامع )نسبة األرجحية  الظاهرة قبل اجلامع )نسبة األرجحية 

اجلامع )نسبة األرجحية 8.62( وغسل األعضاء التناسلية من اخللف إىل األمام )نسبة األرجحية 2.96(.
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ABSTRACT A case–control study determined the association of urinary tract infection (UTI) with genital 
hygiene practices and sexual activity in pregnant women attending prenatal clinics in Babol, Islamic 
Republic of Iran. A sample of 100 pregnant women with positive urine cultures (cases) were compared 
with 150 healthy pregnant women matched for age, social, economic and education status and parity 
(controls). Escherichia coli was the infecting organism in 83% of cases. Factors associated with UTI in-
cluded sexual intercourse ≥ 3 times per week (OR = 5.62), recent UTI (OR = 3.27), not washing genitals 
precoitus (OR = 2.16), not washing genitals postcoitus (OR = 2.89), not voiding urine postcoitus (OR = 
8.62) and washing genitals from back to front (OR = 2.96)

Pratiques d’hygiène et activité sexuelle associées à l’infection urinaire chez les femmes enceintes
RÉSUMÉ Une étude cas-témoins a évalué l’association entre l’infection urinaire, d’une part, et 
les pratiques d’hygiène intime et l’activité sexuelle, d’une autre part, chez les femmes enceintes 
fréquentant les services de consultations prénatales de Babol (République islamique d’Iran). 
Un échantillon de 100 femmes enceintes ayant des cultures urinaires positives (les cas) a été comparé 
à 150 femmes enceintes en bonne santé appariées sur l’âge, la situation sociale et économique, le 
niveau d’instruction et le nombre d’enfants (les témoins). L’organisme infectieux était Escherichia coli 
dans 83 % des cas. Les facteurs associés à l'infection urinaire étaient les rapports sexuels trois fois par 
semaine ou plus (OR = 5,62), une récente infection urinaire (OR = 3,27), l’absence de toilette intime avant le 
coït (OR = 2,16), l’absence de toilette intime après le coït (OR = 2,89), l’absence de miction après le 
coït (OR = 8,62) et un lavage intime d’arrière en avant (OR = 2,96).
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Introduction

Urinary tract infection (UTI) is a bacterial 
infection commonly occurring during preg-
nancy [1]. The incidence of UTI in pregnant 
women depends on parity, race and socio-
economic status and can be as high as 8%. 
Beginning in week 6 and peaking during 
weeks 22–24 of pregnancy, approximately 
90% of pregnant women develop urethral 
dilatation, which will remain until delivery. 
Increased bladder volume and decreased 
bladder tone, along with decreased urethral 
tone, contribute to increased urinary stasis 
and ureterovesical reflux. Additionally, up 
to 70% of pregnant women develop glyco-
suria, which encourages bacterial growth in 
the urine [2]. The prevalence of bacteriuria 
also rises with higher parity, older age and 
lower socioeconomic status, and in women 
with diabetes mellitus, sickle-cell trait or a 
past history of UTI. For example in low-
income populations, the prevalence of bac-
teriuria is about 2% in primiparas younger 
than 21 years compared with 8%–10% in 
grandmultiparas older than 35 years [3]. Al-
though UTIs are common in young women, 
the associated risk factors have not been 
defined [4]. 

The organisms that cause UTI during 
pregnancy are the same as those found in 
non-pregnant patients. Escherichia coli 
accounts for 80%–90% of infections [2]. 
Scholes et al. reported on 231 patients 
and showed that E. coli was the causative 
uropathogen for 85% of infections. Other 
causative organisms were Staphylococcus 
saprophyticus, Klebsiella spp., Entero-
bacter spp. and Proteus mirabilis [5].

UTIs in pregnancy may have serious 
consequences for both the mother and the 
child. These conditions may be related to 
pyelonephritis, low birth weight, premature 
labour, preterm birth, hypertension, pre-
eclampsia, maternal anaemia, amnionitis 

and increased incidence of perinatal death 
[6]. Thus the prevention, early detection and 
prompt treatment of UTI in pregnancy have 
become essential components of prenatal 
care [7]. Other studies have reported the 
high prevalence of UTI in pregnant women 
in developing countries in the Eastern 
Mediterranean Region [8,9]. Since the risk 
factors of symptomatic and asymptomatic 
UTI in pregnant women in this Region have 
not been fully described, the purpose of 
this study was to determine the association 
of UTI with genital hygiene practices and 
sexual activity in pregnant women in Babol, 
Islamic Republic of Iran.

Methods

This case–control study was performed 
on 100 women with positive urine culture 
(cases) and 150 healthy pregnant women 
(controls), matched for age, gestational age, 
parity, occupation and socioeconomic and 
education status. The women were selected 
consecutively from those attending 5 pub-
lic clinics at Babol University of Medical 
Sciences for prenatal care from 1 January 
2002 to 20 February 2004. The exclusion 
criteria were a history of > 2 episodes of 
UTI per year, urinary stones or urinary tract 
anomaly, chronic disease (diabetes mel-
litus, sickle-cell anaemia), consumption of 
any antibiotic or immune system inhibitory 
drugs in the previous 3 months, or the pres-
ence of any abnormal vaginal discharge.

Data on the women’s genital hygiene 
and sexual practices were collected by ques-
tionnaire completed by the midwives in 
the clinics. The questionnaire asked about 
demographic variables, frequency of coitus 
(per week in the previous 30 days), genital 
hygiene practices, e.g. whether they usually 
urinated after coitus (> 15 minutes/< 15 
minutes after), washing of genitals pre-
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coitus and postcoitus by the woman and 
her husband (yes/no/sometimes) and other 
health/hygiene practices, e.g. direction of 
washing genitals (front to back/back to 
front), frequency of changing underwear 
(number of times per week), frequency of 
baths (number of times per week), dry-
ing after voiding urine (yes/no), voluntary 
delay in voiding urine (yes/no), how much 
liquid (> 2/1–2/< 1 L) drunk per day. The 
questionnaire also asked about urological 
symptoms from the beginning of pregnancy 
until the interview; frequency was defined 
as total number of daily voids > 8 [10]. 

The women were instructed how to 
give a clean-catch midstream urine speci-
men. The samples were sent to Babol Razi 
laboratory and the fresh urine was tested 
immediately. Urinalyses and urine cultures 
were used for the detection of UTI. A UTI 
was defined as the presence of significant 
bacteriuria > 100 000 colony-forming units 
per mL of urine. Several studies show the 
specificity of urine culture to be high (97% 
and 98%) [11,12]. 

This study was approved by the review 
board of research on humans at the Univer-
sity of Babol.

Statistical analysis
Descriptive statistics and the chi-squared, 
Fisher exact and t-tests were used to com-
pare the 2 groups. P < 0.05 was considered 
as significant. A risk profile for UTI was 
expressed in the form of odd ratios (OR) 
with 95% confidence intervals (CI) for the 
250 women. 

Results

There was no statistically significant differ-
ence between the case and control groups 
with regard to attendance for regular pre-
natal care.

The clinical characteristics and uro-
logical symptoms of the case and control 
women are shown in Table 1. The most 
frequently reported symptoms among case 
patients were frequency and urgency (77% 
and 70% respectively); 96% of case patients 
reported 1 or both of these symptoms. 

A history of UTI was significantly asso-
ciated with UTI. In case patients, 46% had 
a previous history of UTI but in the control 
group only 20% had a previous UTI (P 
< 0.0001) (OR = 3.27; 95% CI: 1.87–5.70).

In the 100 cases with urinary isolates 
analysed, E. coli was the causative uropath-
ogen for 83% of infections. Other causative 
organisms were S. saprophyticus (10%), En-
terococci spp. (4%) and P. mirabilis (3%).

Factors associated with UTI
A number of genital hygiene practices were 
associated with UTI in univariate analyses. 
Not voiding urine after coitus was the most 
strongly associated variable (OR = 8.62; 
95% CI: 6.66–16.66). Other genital hy-
giene practices were associated with UTI, 
including: not washing genitals postcoitus 
(OR = 2.89; 95% CI: 1.53–9.80), not wash-
ing genitals precoitus (OR = 2.16; 95% 
CI: 1.29–3.63), and husband not washing 
genitals precoitus (OR = 2.53; 95% CI: 
1.48– 4.32) (Table 2). Other practices as-
sociated with UTI included voluntary delay 
of evacuating the bladder which had a more 
than 4-fold likelihood of UTI (OR = 4.33; 
95% CI: 2.51–7.47) (Table 2).

Mean frequency of sexual intercourse 
was also associated with UTI (Table 3). 
Mean frequency of sexual intercourse (per 
week in the previous 30 days) in case and 
control groups respectively were 2.63 (SD 
1.01) and 1.81 (SD 0.94) (P < 0.05). Sexual 
intercourse ≥ 3 times per week was associ-
ated with greater UTI risk (OR = 5.62; 95% 
CI: 3.10–10.10).
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Women with UTI took baths less often 
and replaced their underwear significantly 
less often than control women (P < 0.05 and 
P < 0.0001 respectively) (Table 3).

Discussion

E. coli was the predominant infecting organ-
ism in women suffering from UTI (83%), a 
similar proportion to that previously re-
ported for cystitis [5,13–16]. 

Most risk factors we identified for UTIs 
were similar to those identified in previous 
studies of young adult women with acute 
and recurrent cystitis and asymptomatic 
bacteriuria [13,14].

Sexual intercourse ≥ 3 times per week 
was associated with greater frequency of 
UTI. This association has been reported for 
sporadic and recurrent cystitis [13,14,16–
19]. The mechanical action of sexual inter-
course may facilitate entry of E. coli strains 
into the urethra and bladder, because sexual 
intercourse alters the normal lactobacillus-
dominant vaginal flora and facilitate E. 
coli colonization of the vagina [20,21]. 

Uropathogenic E. coli strains may in some 
cases be acquired by sexual transmission 
[22]. These exposures, by facilitating entry 
of E. coli into the bladder, may initiate 
events leading to UTIs.

A history of UTI, any and recent, has 
been a consistently reported risk factor for 
subsequent cystitis in both young adult and 
postmenopausal women [11,12,14,23,24]. 
Our study confirmed that a previous UTI 
may predispose to subsequent UTI through 
behavioural, microbiological or genetic 
factors. These findings are consistent with 
other studies [4,5,25].

Low intake of fluids and voluntary uri-
nary retention were associated with UTI 
in women in our study, which agrees with 
other studies [5,7,26]. In our study, genital 
hygiene practices such as frequency of coi-
tus, urinating after coitus, washing genitals 
precoitus, husband washing genitals pre-
coitus, washing genitals postcoitus, taking 
baths, frequent replacing of underwear and 
washing genitals from front to back were as-
sociated with a reduced frequency of UTIs, 
as found in other studies [27,28]. Women 

Table 1 Clinical characteristic of women suffering from urinary tract infection (n = 100) and 
matched controls (n = 150)

Clinical symptom Cases Controls OR (95% CI)
Yes No Yes No

No. % No. % No. % No. %
Frequency 77 77.0 23 23.0 73 43.5 77 51.7 3.45 (2.03–6.31)
Urgency 70 70.0 30 30.0 52 34.9 97 65.1 4.35 (2.50–7.50)
Lower abdominal pain 66 66.0 34 34.0 42 28.0 108 72.0 4.99 (2.89–8.62)
Dysuria 62 62.6 37 37.4 20 13.5 128 86.5 10.72 (5.75–20.00)
Change in odour of urine 62 62.0 38 38.0 25 16.8 124 83.2 8.93 (4.48–14.59)
Costal vertebral angle  
  tenderness

45 45.0 55 55.0 34 22.8 115 77.2 2.77 (1.60–4.79)

Change in colour of urine 33 33.0 67 67.0 13 8.7 136 91.3 5.15 (2.54–10.43)
Fever 28 28.0 72 72.0 7 4.7 142 95.3 7.81 (3.29–18.93)
Chills 22 22.0 78 78.0 7 4.7 142 95.3 5.72 (2.34–13.99)

Data missing for some variables.
OR = odds ratio; CI =confidence interval.
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Table 2 Association of health and sexual hygiene practices with urinary tract infection for 
cases (n = 100) and matched controls (n = 150)

Practice Cases Controls OR (95% CI)
Yes No Yes No

No. % No. % No. % No. %
Not washing genitals  
  precoitus 47 47.0 53 53.0 98 65.8 51 34.2 2.16 (1.29–3.63)
Husband not washing   
  genitals precoitus 52 52.0 48 48.0 110 73.3 40 26.7 2.53 (1.48–4.32)
Not washing genitals   
  postcoitus 84 84.0 16 16.0 143 95.3 7 4.7 2.89 (1.53–9.80)
Washing genitals from   
  back to front 60 60.0 40 40.0 120 81.6 27 18.4 2.96 (1.66–5.28)
Not voiding urine     
  postcoitus 51 51.0 49 49.0 135 90.0 15 10.0 8.62 (6.66–16.66)
Delay in voiding urine   
  (voluntary) 69 69.7 30 30.3 52 34.7 98 65.8 4.33 (2.51–7.47)
Not drying after voiding 39 39.0 61 61.0 104 69.3 46 30.7 3.53 (1.61–6.21)
Not drinking plenty of   
  liquids 32 32.0 68 68.0 78 54.2 66 45.8 2.51 (1.45–4.24)

Data missing for some variables.
OR = odds ratio; CI =confidence interval. 

Table 3 Personal hygiene and sexual habits of women suffering from 
urinary tract infection (n = 100) and matched controls (n = 150)

Personal habit Cases Controls P-value
Mean (SD) Mean (SD)

Taking a bath (No. of   
     times/week) 3.11 (0.99) 3.41 (1.53) < 0.05
Replacing underwear   
  (No. of times/week) 4.14 (1.80) 5.08 (2.02) < 0.0001
Coitus (No. of times/  
  week in last 30 days) 2.63 (1.01) 1.81 (0.94) < 0.0001

SD = standard deviation.

who usually urinated within 15 minutes 
of intercourse had a lower likelihood of 
developing a UTI than women who did not 
urinate afterwards. This contrasts with the 
report of Beisel et al. which did not show 
a statistically significant difference [29]. 
This may be due to the small sample size 
in both studies and the study design; a ran-
domized controlled trial of a larger sample 

would be able to provide better evidence 
that postcoital voiding is an effective means 
of prevention of UTI.

In summary, our investigation found 
that UTI in our sample of women were 
primarily caused by bacteria from the stool 
(E. coli) and that hygiene habits and sexual 
behaviour may play a role in UTI in preg-
nant women.
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ABSTRACT This study assessed whether training physicians on the Practical Approach to Lung Health 
(PAL) reduces drug prescribing and the cost of drugs prescribed to respiratory patients in the primary 
health care setting. Data were compared before and after training general practitioners on standard guide-
lines for case management of respiratory conditions in primary care. A total of 56 general practitioners 
practising in 25 health centres in 3 out of 12 governorates of Jordan participated in both the baseline sur-
vey (n = 6260 respiratory patients) and the impact survey (n = 2709 patients). Training in PAL decreased 
by 12.2% the number of drugs prescribed per patient, increased the prescription of inhaled medications 
and reduced the mean cost of a drug prescription per patient by 8.7%. 

Formation à l’approche pratique de la santé respiratoire : les effets sur la prescription de médicaments 
dans les structures de soins de santé primaires en Jordanie
RÉSUMÉ Cette étude visait à déterminer si le fait de former les médecins à l’approche pratique de la 
santé respiratoire (APSR) entraînait une réduction de la prescription de médicaments et diminuait le 
coût des médicaments prescrits aux patients souffrant d’affections respiratoires dans les structures de 
soins de santé primaires. Les données ont été comparées avant et après que les médecins généralistes 
aient reçu une formation sur les recommandations standard concernant la prise en charge des affections 
respiratoires dans le cadre des soins de santé primaires. Au total, 56 médecins généralistes exerçant 
dans 25 centres de santé situés dans 3 des 12 gouvernorats de Jordanie ont participé à l’étude 
de référence (n = 6 260 patients souffrant d’affections respiratoires) et à l’étude d’impact 
(n = 2 709 patients). La formation à l’APSR a entraîné une diminution de 12,2 % du nombre de 
médicaments prescrits par patient, une augmentation de la prescription de médicaments inhalés et une 
réduction de 8,7 % du coût moyen des prescriptions de médicaments par patient.

التدريب عىل األسلوب العميل لصحة الرئة: أثر وصف الدواء يف مواقع الرعاية الصحية األولية يف األردن
خالد أبو رمان، صالح الدين عثامين، نادية أبو صربا، سميحة بغدادي، أكيهرو سيتا، ليو بول بالن

اخلالصة: قيَّم الباحثون يف هذه الدراسة أثر تدريب األطباء عىل األسلوب العميل لصحة الرئة يف احلد من وصف 
الدواء وتكاليف األدوية املوصوفة لألمراض التنفسية يف َمَرافق الرعاية الصحية األولية. وقد قورنت البيانات قبل 
ني عىل الدالئل اإلرشادية املعيارية ملعاجلة احلاالت املرضية التنفسية يف الرعاية األولية.  وبعد تدريب املامرسني العامِّ
وقد شملت الدراسة 56 ممارسًا عامًا يعملون يف 25 مركزًا صحيًا يف ثالث حمافظات من إمجايل 12 حمافظة يف األردن، 
ممن شاركوا يف كل من املسح األسايس الذي اشتمل عىل 6260 مريضًا ومسح أثر التدريب الذي اشتمل عىل 2709 
ى إىل تقليل عدد األدوية املوصوفة للمرىض بنسبة  مريضًا. وتبنيَّ أن التدريب عىل األسلوب العميل لصحة الرئة، قد أدَّ

12.2 %، وإىل زيادة األدوية املأخوذة باالستنشاق، إىل تقليص وسطي تكلفة األدوية املوصوفة للمرىض بنسبة 8.7 %.
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Introduction

Among patients aged 5 years and over who 
attend primary health care (PHC) facilities 
for any reason, 20% and more seek care for 
respiratory conditions in low- and middle- 
income countries [1,2]. Ten surveys car-
ried out by the World Health Organization 
(WHO) in 76 PHC facilities in 9 developing 
countries showed that more than 95% of 
respiratory patients were prescribed at least 
1 drug, and more than 75% of them may 
receive an antibiotic prescription [1]. The 
Practical Approach to Lung Health (PAL) is 
a patient-centred approach to diagnosis and 
treatment of common respiratory illnesses 
in PHC settings that has been developed 
by WHO within the framework of the Stop 
TB Strategy in order to contribute to health 
system strengthening [3]. To this end, PAL 
aims at improving the quality of respiratory 
case management as well as the efficiency 
of care delivery services for respiratory ill-
nesses [4,5]. The PAL approach seeks to 
standardize service delivery through the 
development and implementation of clinical 
guidelines. It is also intended to coordinate 
not only among the different levels of health 
care but also among the national health 
programmes, including the TB control pro-
gramme, and general health services [6,7]. 
Since 2001, many countries have intro-
duced some form of PAL activities [7]. 

In March 2003, the national tubercu-
losis control programme (NTP) of Jordan 
initiated the process of PAL development in 
close collaboration with WHO. A national 
working group on PAL was established un-
der the leadership of the NTP and included 
representatives from various departments 
of the Ministry of Health, academic institu-
tions and the private medical sector. The 
national working group developed clinical 
guidelines that take into account the health 
context of Jordan [8] and training materials 

[9]. The implementation of PAL was field 
tested using a study protocol developed by 
WHO [6]. 

One of the main objectives of this field 
testing was to assess whether the implemen-
tation of PAL reduces drug prescribing and 
its inherent costs in patients seeking care 
for respiratory symptoms in PHC facilities. 
This article reports the short-term impact of 
training physicians about PAL guidelines 
on drug prescribing observed during the 
field testing of PAL. 

Methods

To assess the feasibility and short-term 
impact of training about PAL guidelines, 
the results of 2 surveys were compared. The 
first, or baseline, survey was undertaken 
before any training of general practitioners 
(GPs) and the second, or impact, survey 
after training GPS on PAL guidelines. To 
meet the requirements established in the 
WHO study protocol [6], both surveys were 
carried out in the same season and in the 
same PHC facilities and involved the same 
GPs. The same protocol was used in the 
process of data collection in the 2 surveys. 
The feasibility test was carried out in line 
with ethical standards of the NTP and the 
Ministry of Health of Jordan. 

Selection of the survey sites and 
GPs 
The surveys took place in the governorates 
of Amman, Balqa and Zarqa, which were 
selected based on the availability of quali-
fied human resources and ease of access to 
facilitate supervision of the study. Out of 
the 75 public sector PHC centres in the 3 
governorates, 25 were selected. The selec-
tion of these health facilities was based on 3 
factors: the extent of primary care services 
that they provided to the local community; 
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the availability of resources that would fa-
cilitate the collection of data of satisfactory 
quality; and patient access to the first level 
of referral above PHC. Out of the 63 GPs 
who were practising in these 25 centres, 
7 could not participate in all of the phases 
required to carry out a feasibility test of 
PAL (baseline survey, training on PAL and 
impact survey). Therefore, 56 of the 63 GPs 
(89%) participated in both surveys. 

Eligibility of the participants and 
case definitions
Any patient aged 5+ years who sought 
care for at least 1 respiratory symptom in 
any of the selected PHC centres during the 
study period was eligible to be enrolled in 
the surveys. The complaint of respiratory 
symptom(s) should originate spontaneously 
from the patient and not be suggested to her/
him at the time of the visit. A respiratory 
symptom was any clinical manifestation 
generated from the upper respiratory tract 
(e.g. ear pain, ear discharge, ear pruritis, 
nasal obstruction, nasal discharge, nasal 
pruritis, postnasal drip, sneezing, epistaxis, 
dysphonia, sore throat, painful swallowing, 
cervical tumour, etc.) or from or the lower 
respiratory tract (e.g. cough, short breath-
ing, expectoration, wheezing, haemoptysis, 
chest pain, etc.). The respiratory symptoms 
could be isolated or accompanied by other 
symptoms such as fever, fatigue, weight 
loss, cyanosis, dyspepsia, etc.

Suspected cases of TB were identified 
using the definition of the NTP (i.e. cough 
and expectoration for more than 14 days). 
The other respiratory conditions were la-
belled according to disease categories pro-
posed in the study protocol. 

Data collection 
The GPs involved in the study registered 
specific information on every enrolled pa-
tient in a registry form. This information 

included survey identification number, age, 
sex, clinical symptoms, probable diagnosis 
and management decision (prescription for 
treatment and/or referral to higher level 
of health care). The diagnosis was strictly 
reported in line with the categories listed in 
the study protocol. 

For each patient enrolled in the study, 
the survey identification number specified 
in the registry form was systematically 
registered in the clinical record, drug pre-
scription form, treatment card and any pa-
tient health documents. When a patient was 
prescribed drugs, a copy of that prescription 
was kept on the data collection site. The cost 
of the drug prescription was established on 
the basis of the prices used in private phar-
macies. This cost was specified for every 
study participant who was prescribed drugs 
as if she/he had purchased the prescribed 
drugs in a private pharmacy. 

Baseline survey
One week before the baseline survey, 56 
GPs were trained for 1 day about using the 
study register and forms in order to collect 
the data needed in a standardized manner. 
Nine coordinators ensured the supervision 
and monitoring of the implementation of the 
survey and the process of data collection. To 
carry out the baseline survey, the eligibility 
criteria of the study participants, the defini-
tions and the process of data collection were 
used as described above. The recruitment 
of the respiratory patients for the baseline 
survey took place in the 25 PHC facilities 
from 12 to 16 December 2004. 

Training on PAL guidelines
After the baseline survey was completed, 
the 56 participating GPs were trained on the 
use of the national PAL guidelines from 23 
to 27 January 2005. The GPs were divided 
into 3 groups of 23, 21 and 12 GPs who 
were trained during the same week but sep-
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arately. Each group was trained over 4 days 
by facilitators, including 2–3 of the 9 coor-
dinators and at least 1 senior staff from the 
NTP and 1 senior chest specialist. The same 
training materials and procedures were used 
for the 3 groups. The training included: ple-
nary sessions on the basic elements of PAL; 
respiratory care and the health manage-
ment information system; case studies with 
simulation exercises that covered the whole 
content of the guidelines; a practical session 
on the use of the peak-flow meter and in-
halation chamber; a session with role play; 
and practical demonstrations of respiratory 
case management using PAL guidelines in 
PHC facilities. 

Impact survey
After training on PAL guidelines, the impact 
survey was carried out from 6 to 10 Febru-
ary 2005 in the same 25 PHC facilities. As 
in the baseline survey, the 56 GPs used the 
same eligibility criteria to enrol study par-
ticipants, as well as the same definitions and 
the same procedures to collect information. 
However, the respiratory patients who were 
enrolled in the impact survey were managed 
as specified in the PAL guidelines. This was 
the key difference from the baseline survey. 

Statistical analysis
A data entry programme was adapted spe-
cifically for these surveys, using Epi-Info, 
version 6.04b. The data analysis involved 
studying the distribution of the variables 
registered in each survey and the drugs pre-
scribed to respiratory patients, particularly 
antibiotics, bronchodilators, corticosteroids 
and adjuvant drugs; the cost of drug pre-
scriptions was assessed in each survey. 
The findings were compared between the 
baseline and impact surveys. The Student t-
test was used in the comparison of 2 means, 
and the chi-squared test for comparison of 
proportions. The Fisher exact test was used 

when the expected number was below 5 in 
any 2 × 2 contingency table. The Mann–
Whitney test was used in the comparison 
of 2 non-normal distributions of continuous 
variables. A statistical difference was con-
sidered significant when the P-value was 
below 5%. 

Results

Characteristics of respiratory 
patients
In the baseline survey, 6260 respiratory 
patients were enrolled and in the impact sur-
vey there were 2709. The sex distribution 
of the study participants was not signifi-
cantly different between the 2 surveys (P 
> 0.05). However, the mean age of respira-
tory patients for both sexes was lower in the 
baseline survey (Table 1). The duration of 
symptoms, from their onset to the patient’s 
visit to the PHC facility, was significantly 
different between the baseline survey [mean 
4.0 (SD 12.0) days; median 2.0 days; mode 
2.0 days] and the impact survey [mean 4.8 
(SD 13.5) days; median 3.0 days; mode 2 
days] (Mann–Whitney test: P < 0.001).

The proportion of patients with at least 
1 concomitant condition or disease, and the 
proportion who visited a health facility for 
respiratory symptoms at least once within 
the previous month was significantly dif-
ferent between the 2 surveys. Cough, fever, 
nasal discharge, sore throat and expecto-
ration were the most frequently reported 
symptoms in both surveys (Table 2).

Patients with acute respiratory infection 
(ARI) accounted for a very high proportion 
in both surveys (90% or more); almost two-
thirds of the patients in each of the 2 surveys 
had an acute upper respiratory infection. 
The proportion with chronic respiratory 
disease (CRD) was significantly higher in 
the impact survey (Table 3). 
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Table 1 Sex distribution and mean age of respiratory patients aged ≥ 5 years enrolled in the 
baseline and impact surveys of training physicians on the Practical Approach to Lung Health

Variable Baseline survey Impact survey Statistical tests
No % No. %

Patients with respiratory 
symptoms

.

Female 3340 53.4 1427 52.7
χ² = 0.35; P = 0.554Male 2920 46.6 1282 47.3

Total 6260 100.0 2709 100.0
Age of respiratory 
patients (years)

Mean (SD) Mean (SD)

Female 26.5 (17.8)a 31.5 (18.3)b t = 8.75; P < 0.001
Male 22.4 (17.8)a 29.4 (18.8)b t = 11.46; P < 0.001
Total 24.6 (17.9) 30.5 (18.5) t = 14.11; P < 0.001

aComparison of mean age of females and males in the baseline study (t = 9.17; P < 0.001).
bComparison of mean age of females and males in the impact study (t = 3.00; P < 0.01). 
SD = standard deviation. 

Table 2 Health profile of respiratory patients enrolled in the baseline and impact surveys 

Variable Baseline survey
(n = 6260)

Impact survey
(n = 2709)

P-value

No. % No. %
Prior visits to any health facility 
within last month 645 10.3 181 6.7 < 0.001
Concomitant health condition or 
disease 991 15.8 559 20.6 < 0.001
Sign/symptom

Cough 4671 74.6 1805 66.6 < 0.001
Fever 3842 61.4 1571 58.0 < 0.01
Nasal discharge 2041 32.6 678 25.0 < 0.001
Sore throat 1360 21.7 778 28.7 < 0.001
Expectoration 1061 16.9 522 19.3 < 0.01
Short breathing and/or wheezing 391 6.2 210 7.8 < 0.01
Chest pain 371 5.9 174 6.4 0.366
Wheezing 268 4.3 217 8.0 < 0.001
Ear pain 217 3.5 155 5.7 < 0.001
Painful swallowing 156 2.5 23 0.8 < 0.001
Dysphonia 78 1.2 38 1.4 0.550
Cervical lymph node 50 0.8 17 0.6 0.390
Haemoptysis 38 0.6 11 0.4 0.236
Ear discharge 37 0.6 30 1.1 < 0.01
Other symptoms 1582 25.3 653 24.1 0.241
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Table 3 Distribution of respiratory conditions diagnosed among respiratory patients enrolled in 
the baseline and impact surveys

Respiratory 
condition

Baseline survey (n = 6260) Impact survey (n = 2709) P-value
No. % No. %

ARI 5835 93.2 2419 89.3 < 0.001
AURI 4003 63.9 1741 64.2 0.771
ALRI 1832 29.3 678 25.0 < 0.001
CRD 378 6.0 263 9.7 < 0.001
High suspicion of TB 29 0.5 20 0.7 0.105
Other condition 18 0.3 7 0.3 0.810

ARI = acute respiratory infection; AURI = acute upper respiratory infection; ALRI = acute lower respiratory infection; 
CRD = chronic respiratory disease; TB = tuberculosis.

Changes in drug prescribing
In both surveys, 97% of the respiratory 
patients were prescribed drugs. The number 
of drugs prescribed per patient decreased 
by 12.2% between the baseline and impact 
surveys. Among the patients who received a 
drug prescription, the proportion who were 
prescribed antibiotics decreased by 15.9% 
in the impact survey. This decrease was ob-
served in ARI and CRD patients (Table 4). 

The prescription of bronchodilator drugs 
was < 10% among patients who were pre-
scribed drugs in both surveys. However, 
the prescription of bronchodilator drugs in-
creased significantly for inhaled β-agonists 
and decreased for the other forms of bron-
chodilators in the impact survey (Table 4). 

The prescription of corticosteroids in-
creased significantly, with an increase in 
prescription for inhalation use; the prescrip-
tion of injectable corticosteroids decreased 
but not statistically significantly (Table 4). 

In the impact survey, the proportion of 
patients who were prescribed antihistamine 
drugs, non-steroidal anti-inflammatory 
drugs, expectorants or bronchial fluidi-
fiers and vitamins significantly decreased, 
while that of patients who were prescribed 
paracetamol and nasal decongestants sig-
nificantly increased (Table 4).

Changes in cost of prescriptions
The mean cost of the prescription of any 
drug per patient was reduced by 8.7% 
between the 2 surveys (P < 0.05). This 
was particularly significant for antibiotics 
and adjuvant drugs. However, the mean 
cost of antibiotic prescriptions per patient 
who was prescribed antibiotics did not 
change between the 2 surveys, whereas the 
mean cost of adjuvant drug prescriptions 
decreased significantly among patients 
who received adjuvant drug prescriptions 
(Table 5). 

Among patients who were prescribed 
bronchodilators, the mean cost of bron-
chodilators was significantly higher in the 
impact survey. 

Furthermore, among patients prescribed 
corticosteroids, the mean cost of cortico-
steroids decreased in the impact survey, 
but not statistically significantly (Table 5). 
However, among the 43 and 51 respira-
tory patients who were prescribed inhaled 
corticosteroids in the baseline and impact 
surveys respectively, the mean cost per 
patient of the prescription of this inhaled 
medication decreased by 21.5%, from 3.8 
Jordanian dinars (SD 2.3) in the baseline 
survey to 3.0 Jordanian dinars (SD 1.7) in 
the impact survey (P < 0.05). 
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Table 4 Drugs prescribed for respiratory patients in the baseline and impact surveys

Drug prescription Baseline survey Impact survey % 
changea

P-value
(n = 6260) (n = 2709)
Mean (SD) Mean (SD)

No. of drugs per patient 
prescribed drugs 2.55 (0.77) 2.24 (0.76) –12.2 < 0.001
No. of antibiotics prescribed 
per patient prescribed drugs 0.90 (0.15) 0.77 (0.24) –15.0 < 0.001

No. % No. %
No. of patients prescribed 
drugs/total no. of patients 6077/6260 97.1 2630/2709 97.1 0.0 0.985
No. of patients prescribed 
antibiotics/no. prescribed 
drugs 5304/6077 87.3 1931/2630 73.4 –15.9 < 0.001
No. of patients prescribed 
antibiotics/no. prescribed 
drugs for: 

AURI 3399/3905 87.0 1299/1722 75.4 –13.3 < 0.001
ALRI 1635/1788 91.4 529/658 80.4 –12.0 < 0.001
CRD 259/363 71.3 101/245 41.2 –42.2 < 0.001
High suspicion of TB 4/7 57.1 0/1 0.0 –100.0 1.0b

Other 7/14 50.0 2/4 50.0 0.0 1.0b

No. of patients prescribed 
a specific medication/no. 
prescribed drugs (n = 6077): 

Any bronchodilator 261 4.3 163 6.2 +44.2 < 0.001
+ inhaled β-agonist 109 1.8 121 4.6 +155.0 < 0.001
+ other form of β-agonist 146 2.4 42 1.6 –33.3 < 0.05
+ theophylline 12 0.2 2 0.1 –62.0 0.253b

Any corticosteroid 73 1.2 71 2.7 +125.0 < 0.001
+ bronchial inhalation 36 0.6 42 1.6 +166.7 < 0.001
+ nasal inhalation 12 0.2 13 0.5 +150.0 < 0.05
+ tablet 12 0.2 18 0.7 +250.0 < 0.001
+ injection 18 0.3 5 0.2 –33.3 0.670

Paracetamol 4795 78.9 1986 75.5 +4.3 < 0.001
Nasal decongestant 170 2.8 129 4.9 +75.0 < 0.001
Antihistamine 2570 42.3 608 23.1 –45.4 < 0.001
NSAID 845 13.9 213 8.1 –41.7 < 0.001
Expectorant/fluidifier 504 8.3 137 5.2 –37.3 < 0.001
Vitamins 24 0.4 5 0.2 –50.0 < 0.05

aBetween baseline and impact surveys.
bFisher exact test. 
SD = standard deviation. 
AURI = acute upper respiratory infections; ALRI = acute lower respiratory infections; CRD = chronic respiratory 
disease; TB = tuberculosis; NSAID = non-steroidal anti-inflammatory drug. 
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Table 5 Mean cost of drug prescriptions per patient in the baseline and impact surveys

Variable Mean cost of prescription/patient (JD) % changea P-value
Baseline survey 

(n = 6260)
Impact survey

(n = 2709)
For patients prescribed drugs

AURI patients 0.80 0.70 –12.3 < 0.05
ALRI patients 0.95 0.78 –17.0 < 0.01
CDR patients 1.50 1.60 +6.3 0.584
All patients 0.90 0.80 –8.7 < 0.05

Antibiotics for patients 
prescribed drugs

AURI patients 0.39 0.35 –10.6 < 0.001
ALRI patients 0.42 0.36 –14.5 < 0.001
CDR patients 0.33 0.18 –44.2 < 0.001
All patients 0.40 0.30 –15.1 < 0.001

Antibiotics for patients 
prescribed antibiotics

AURI patients 0.45 0.46 +2.2 0.115
ALRI patients 0.45 0.44 –2.2 0.559
CDR patients 0.46 0.44 –3.3 0.612
All patients 0.45 0.45 0.0 0.510

Bronchodilators for patients 
prescribed bronchodilators 0.98 1.18 +20.5 < 0.01b

Corticosteroids for patients 
prescribed corticosteroids 2.60 2.20 –15.0 0.599b

Adjuvant drugs for patients 
prescribed:

Any drug 0.42 0.34 –20.0 < 0.01
Any adjuvant drug 0.43 0.36 –16.3 < 0.001

aBetween baseline and impact surveys.
bMann–Whitney test for non-normal distribution.
JD = Jordanian dinar; AURI = acute upper respiratory infection; ALRI = acute lower respiratory infection; CRD = 
chronic respiratory disease;

Discussion

To meet the requirements established by 
WHO for PAL feasibility testing [6], the 
same study protocol was used in the base-
line and impact surveys. Also, both surveys 
took place in the same season, within a 
7-week interval in winter, in the same PHC 
facilities and with the same GPs, in order 
to ensure comparability between the data 
sets of the 2 surveys. As the 56 GPs were 

the same in both surveys, it is expected that 
their practice in case management of respi-
ratory patients would be influenced only by 
the training on PAL guidelines.

However, the number of respiratory 
patients enrolled in the baseline survey 
was considerably higher than in the impact 
survey. This important difference in patient 
recruitment was due to the occurrence of 
a snowstorm in the 3 study governorates 
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during the week of the impact survey. As a 
result, many economic and social activities 
decreased in that week, including disrup-
tions to transportation as well as decreased 
attendance at PHC facilities by patients. On 
average, clusters of 112 and 48 respiratory 
patients were managed by every GP in the 
baseline and impact surveys respectively. 
Patients included in the same cluster were 
likely to be managed in a similar manner 
by the GP, resulting in a clustering effect 
that may have influenced the results in both 
surveys. However, given that the average 
number of study participants included in a 
cluster was 2.3 times higher in the baseline 
survey than in the impact survey, the clus-
tering effect is likely to be stronger in the 
first survey than in the second. Because of 
this, some degree of distortion was probably 
introduced in the comparability between 
the data sets of the 2 surveys. It is not clear 
how this may have influenced the findings 
of this study. 

The sex distribution was not significant-
ly different between the 2 surveys, but the 
patients enrolled in the impact survey were 
older and tended to have more concomitant 
diseases. The distribution of respiratory 
illnesses was fairly similar between the 2 
surveys. However, in comparison with the 
baseline study, the proportion of patients 
with CRDs was higher in the impact survey, 
while the proportion of those with acute 
lower respiratory infections was lower. It is 
not clear whether this shift in the distribu-
tion was associated with the training on PAL 
guidelines or the higher proportion of study 
participants with a concomitant disease in 
the impact survey. It is not known either 
to what extent the limitations in the com-
parability between the participants of the 2 
surveys may have influenced this shift. 

The comparison of the findings between 
the baseline and impact surveys suggests 
that training on PAL guidelines had an im-

pact in decreasing drug prescription through 
a reduction in prescriptions for antibiotics 
and adjuvant drugs. There was also a reduc-
tion in the mean cost of drug prescriptions 
per patient after training on PAL. The cost 
reduction in the impact survey seemed to be 
related not only to the decrease in the pre-
scriptions of antibiotics and adjuvant drugs 
but also to a decrease in the cost of adjuvant 
drug prescriptions in patients who were 
prescribed such medications. Similar results 
were reported in other countries where PAL 
methods have been initiated. For instance, 
the average cost of drug prescriptions per 
patient was reduced by 13.6% in Algeria (N. 
Zidouni, personal communication), 32.2% 
in Bolivia [2], 32.4% in Kyrgyzstan [4], 
18.1% in Morocco [4], 26.2% in the Syr-
ian Arab Republic (F. Maamri, personal 
communication), 19.3% in Tunisia (A. Ben 
Kheder, personal communication) and by 
2.5 rupees in Nepal [10]. 

Our study indicates that training on 
PAL is likely to increase the prescription 
of inhaled bronchodilators and inhaled 
corticosteroids and tends to decrease the 
prescription of the other formulations of 
these 2 categories of drugs. Similar findings 
were reported for both types of medication 
in Kyrgyzstan (N. Brimkulov, personal 
communication), the Syrian Arab Republic 
(F. Maamri, personal communication) and 
Tunisia (A. Ben Kheder, personal com-
munication); for inhaled beta-agonists in 
Morocco (N. Bencheikh, personal commu-
nication); and for inhaled corticosteroids in 
South Africa [11]. 

The mean cost of corticosteroid pre-
scriptions per patient who was prescribed 
this medication tended to decrease after GPs 
were trained on PAL methods; moreover, 
this decrease was significant in patients who 
were prescribed inhaled corticosteroids. 
Jordan has a well-functioning Essential 
Drugs Programme implemented in PHC; 



120 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

a wide range of antiasthmatic drugs and 
brands of corticosteroids for inhalation use 
are included in this programme. Inhaled 
beclomethasone is the corticosteroid for 
inhalation use that is specified in the PAL 
guidelines developed in Jordan, and is in-
cluded in a generic version in the Essential 
Drugs Programme. Inhaled beclomethasone 
in the generic version is usually one of the 
cheapest inhaled corticosteroids. Therefore, 
training physicians on PAL not only in-
creased the prescription of corticosteroids 
for inhalation use but also promoted their 
cheapest formulation; this suggests that the 
PAL approach can facilitate making inhaled 
corticosteroids available for a wider range 
of respiratory patients in PHC. Findings 
from Kyrgyzstan (N. Brimkulov, personal 
communication), the Syrian Arab Republic 
(F. Maamri, personal communication) and 
Tunisia (A. Ben Kheder, personal commu-
nication) showed that training physicians on 
PAL increased the average cost of corticos-
teroids per patient because of the high price 
of these drugs in their inhaled presentation. 
Inhaled corticosteroids are still not acces-
sible for many patients because of their 
non-availability and/or prohibitive pricing 
in many developing countries [12,13]. 

Despite the limitations of this study, the 
findings suggest that implementation of the 
PAL approach in the PHC setting is likely to 
reduce drug prescribing for antibiotics and 
adjuvant drugs in respiratory patients, to 
increase the use of inhalation medications, 

which is highly recommended in the man-
agement of asthma and chronic obstructive 
pulmonary disease [14,15], and to decrease 
the cost of drugs prescribed to respiratory 
patients in PHC. These results are in line 
with the findings of studies on PAL carried 
out in other country settings. However, 
the experience of PAL implementation 
in many countries has not been fully re-
ported. More documentation is needed on 
the effects, particularly its impact on cost–
effectiveness of respiratory care services, 
TB case detection and strengthening the 
health system. 
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مي الرعاية الصحية يف املراكز الصحية بوالية اخلرطوم  ة للمالريا لدى مقدِّ ممارسات وصف ورصف األدوية املضادَّ
يف السودان خالل عامي 2004-2003

عبري أبو زيد عطا املنان، الفاتح حممد مالك، كامل مريغني عيل
ة للمالريا ورصفها من  اخلالصة: قيَّم الباحثون يف هذه الدراسة املرَتِكزة عىل املؤرشات ممارسات وصف األدوية املضادَّ
مي الرعاية الصحية يف املراكز الصحية بوالية اخلرطوم، وقارنوها بالدالئل اإلرشادية الوطنية ملعاجلة املالريا.  ِقَبل مقدِّ
الوصفات  كاتبو  التزم  24 مركزًا صحيًا. وقد  اخلاصة هبم يف  الطبية  720 مريضًا والوصفات  الدراسة  وقد شملت 
الطبية بالدالئل اإلرشادية الوطنية للمعاجلة لدى 278 مريضًا )38.6 %( فقط من إمجايل املرىض. ومع أن اجلميع قد 
عوجلوا من املالريا، فإن 77.6 % منهم فقط كان لدهيم مّحى أو سوابق إصابة باحلمى، وكان لدى 64.6 % منهم فقط محى 
دة امللكية[، يف  مصحوبة بإجيابية األفالم الدموية. وقد ُوصفت األدوية املضادة للمالريا بأسامئها الـَجنيسة ]غري حمدَّ
أكثر من 90 % من الوصفات، ولكن اجلرعات الدوائية مل ُتكَتْب بشكل صحيح إال يف 23.5 % من الوصفات فحسب. 

ل وصف مضادات املالريا باحلْقن مرتفعًا. وكان نصف املرىض فقط عىل دراية كافية بمعاجلتهم. وكان معدَّ
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ABSTRACT This indicator-based study assessed the antimalarial drug prescribing and dispensing prac-
tices of health care providers in health centres of Khartoum state, and compared these with national 
guidelines for malaria treatment. A total of 720 patients and their prescriptions in 24 health centres were 
included. Prescribers adhered to national treatment guidelines for only 278 (38.6%) of patients. Although 
all were treated for malaria, only 77.6% patients had fever or history of fever and only 64.6% had fever 
and positive blood films. More than 90% of prescriptions prescribed antimalarial drugs by generic names 
but dosage forms were correctly written in only 23.5%. There was a high rate of prescribing antimalarial 
injections. Only half the patients had adequate knowledge of their treatment.

Pratiques en matière de prescription et d’administration d’antipaludéens dans les centres de 
santé de l’État de Khartoum, 2003–2004
RÉSUMÉ Cette étude fondée sur des indicateurs a évalué les pratiques en matière de prescription et 
d’administration d’antipaludéens chez les soignants exerçant dans les centres de santé de l’État de Khartoum, 
et les a comparées aux recommandations nationales relatives au traitement du paludisme. Au total, 
l’étude a porté sur 720 patients de 24 centres de santé et sur les prescriptions qui leur avaient été faites. 
Les prescripteurs suivaient les recommandations nationales pour seulement 278 (38,6 %) patients. Même 
si tous étaient traités contre le paludisme, seuls 77,6 % d’entre eux avaient de la fièvre ou des antécédents 
de fièvre et 64,6 % avaient de la fièvre et des étalements sanguins positifs. Sur plus de 90 % des 
ordonnances, les antipaludéens étaient désignés par leur nom générique, mais la forme galénique était 
correctement indiquée sur seulement 23,5 %. Le taux de prescription d’antipaludéens par infection était 
très élevé. La moitié des patients seulement comprenaient bien à quoi correspondait leur traitement.
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Introduction

Malaria is the major public health problem 
in Sudan. The whole country is considered 
endemic, ranging from holoendemic in the 
south to hypoendemic in the north. Plasmo-
dium falciparum infection is overwhelm-
ingly predominant (90%) and Anopheles 
arabiensis is the main vector. About 40% 
of outpatient attendance is due to malaria, 
with a current estimated rate of 7–8 million 
cases, and 35 000–40 000 deaths per year 
due to malaria [1].

In many developing countries, includ-
ing Sudan, inappropriate, ineffective and 
inefficient use of drugs commonly occurs at 
health facilities [2–4]. Lack of medicines, 
absence of updated guidelines and labora-
tory facilities and inadequate training com-
bine to influence prescribing practices [5]. 
It is necessary to define prescribing patterns 
and to identify irrational prescribing habits 
in order to plan educational messages to 
prescribers [6].

Little is known about the determinants 
of poor use of antimalarial drugs. A recent 
review identified a scarcity of published 
literature on the subject [7]. Lack of reliable 
baseline data on antimalarial drug use in the 
health facilities in Sudan was one reason 
behind this study. The main objective of 
the study was to assess the antimalarial 
drug prescribing and dispensing practices 
of health care providers in health centres 
of Khartoum state, and to compare these 
practices with the national guidelines for 
malaria treatment.

Methods

Setting
Khartoum state includes the national capital 
of Sudan. Its population is 4 568 177 (esti-
mated from the 1993 census), increasing by 
4.04% per year. The population is a mixture 

of all Sudanese tribes and ethnic groups. 
Almost 68% of the population live in urban 
areas, 21% in rural areas and 11% are dis-
placed people. The main health problems 
are tropical diseases: malaria is top of the 
list and is the major cause of death in chil-
dren under the age of 5 years. 

Study design 
This was a facility-based, cross-sectional, 
descriptive, analytical study following 
World Health Organization (WHO) guide-
lines [8]. The sample size was calculated 
to be 720 patients using the standard cross-
sectional survey formula. Two-stage cluster 
sampling was used. The first stage was the 
selection of health centres using probability 
proportional to size and the second stage 
was the selection of patients. Accordingly 
the calculated sample was taken from 24 
health centres (30 patients in each cluster). 

Data collection
In each health centre, patients were selected 
as they emerged from the pharmacy after 
collecting their prescribed medicines. Four 
trained data collectors positioned themselves 
in the pharmacy and waited for patients. Af-
ter interviewing patients, the information 
was recorded on a standard form (patient 
care form), then their prescriptions were 
collected and the data extracted were record-
ed on another form (prescribing indicator 
form). After the required number of patients 
had been interviewed, information on the 
types of antimalarial drugs available in stock 
and the presence of the national protocol 
poster in the health centre were recorded on 
a third form (facility summary form). 

Data management
The information on each indicator was re-
corded and calculated for individual health 
centres. Data were entered, processed and 
analysed using SPSS, version 9.05. 
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Results

The study sample comprised 720 patients 
who had been diagnosed as having uncom-
plicated malaria and had been prescribed 
antimalarial treatment by the health care 
providers in 24 health centres. However, 
161 (22.4%) patients had neither presented 
with fever nor reported an attack of fever 
within a few days prior to presentation. 
Moreover, only 378 patients (52.5%) were 
physically examined. Thus the number cor-
rectly diagnosed as having malaria, i.e. 
patients who had both a history of fever and 
positive blood films for malaria, was only 
465 (64.6%). Examination of the prescrip-
tions showed that less than 40% of patients 
were managed according to the recom-
mended national treatment guidelines, i.e. 
had a history of fever, had positive blood 
films for malaria and were prescribed rec-
ommended antimalarial drugs. Prescrip-
tions with the dosage form correctly written 
were found for only 169 patients (23.5%) 
(Table 1).

Table 2 shows the pattern of prescrib-
ing indicators. Almost all the prescriptions 
(99.6%) contained only 1 antimalarial drug 
and 659 (91.5%) were prescribed in the ge-

neric form. Antibiotics were combined with 
antimalarials in 320 prescriptions (44.4%) 
and analgesics in 374 prescriptions (51.5%). 
Antimalarial drugs were prescribed in injec-
tion form for 253 patients (35.1%); 18.2% 
of those who were prescribed injections 
(6.4% of the total) actually had negative 
blood films for malaria.

The patient care indicators showed that 
for 718 prescriptions (99.7%) the prescribed 
antimalarial drugs were actually dispensed 
(Table 3). Chloroquine was prescribed in the 
great majority of prescriptions. Adequately 
labelled antimalarials, i.e. the label contained 
at least the patient name, the drug name and 
when the drug should be taken, were found 
in only 80 (11.1%) prescriptions. 

When asked to state the dosage sched-
ules of the antimalarial treatment they had 
received, only 357 patients (49.6%) had 
adequate knowledge of their prescribed 
treatment, i.e. the drug name, when it was to 
be taken and in what quantity. 

At the time of the study, all the key 
antimalarial drugs (chloroquine in all for-
mulations, sulfadoxine–pyremethamine 
tablets, quinine tablets and injections) were 
found in stock in 7 of the 24 visited health 
centres. Treatment guidelines in the form 
of poster information were found in 17 
(70.8%) health centres (Table 4). 

Table 1 Complementary antimalarial drug use 
indicators in health facilities of Khartoum 
state (n = 720 prescriptions/patients) 

Indicator No. %
Patients physically examined 378 52.5
Patients correctly diagnoseda 465 64.6
Prescriptions with dosage forms  
 correctly written 169 23.5
Patients managed according to  
 national treatment guidelinesb 278 38.6
aHistory of fever + positive blood films for malaria.
bHistory of fever + positive blood films for malaria + 
prescribed a recommended antimalarial drug.

Table 2 Antimalarial drug prescribing 
indicators in health facilities of Khartoum 
state (n = 720 prescriptions) 

Prescribing indicator No. %
Only 1 antimalarial drug 717 99.6
Antimalarial drug prescribed  
 by generic name 659 91.5
Antimalarial + antibiotic 320 44.4
Antimalarial + analgesic 374 51.5
Antimalarial injection 253 35.1
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Discussion

Prompt and accurate diagnosis of malaria 
is the key to effective disease management, 
and reducing the unnecessary use of antima-
larial drugs [9]. Health care workers should 
make a proper assessment for appropriate 
management. This not only requires clini-
cal skills but also sufficient consultation 
time [10]. Many patients in this study were 
not physically examined, reflecting a de-
viation from the standard way of managing 
patients. Heavy patient loads in some health 
centres, poor knowledge and poor clinical 
skills or disinterest of the prescriber may 
be associated with such practices. Lack of 
close supervision and lack of proper train-
ing may also contribute. This could have 

a negative impact on patients’ satisfaction 
with the care provided in health centres, and 
may enhance self-medication, as many pa-
tients may skip doctor’s consultations and 
go straight to pharmacies to get their medi-
cines [11]. However, when cases of malaria 
are treated on the basis of clinical diagnosis 
this leads to overdiagnosis of malaria and 
overuse of antimalarial drugs [10]. Efforts 
have been made to develop guidelines, such 
as the integrated management of childhood 
illnesses (IMCI), to assist health workers in 
such settings. 

In areas of intense malaria transmission, 
where the burden of malaria is greatest 
and where severe disease and mortality are 
largely confined to children under 5 years of 
age, malaria treatment is often dispensed on 
the basis of “fever” rather than on the basis 
of a parasitologically confirmed diagnosis. 
However, with high malaria transmission 
and high levels of immunity, a significant 
proportion of the infections are asympto-
matic, and detecting parasites in the blood 
does not always help to distinguish malaria 
from other causes of fever. Moreover, in 
most of these areas microscopy and rapid 
diagnostic tests (RDTs) are not generally 
available at the periphery of the health serv-
ices or at the community level, where most 
cases of malaria are managed. In 2004, a 
WHO technical consultation recommended 
microscopy and RDTs for parasitological 
confirmation of malaria. In all settings, 
laboratory services that provide malaria 
microscopy should be strengthened. Where 
microscopy is not possible, RDTs should be 
introduced [9]. Some patients in this study 
were prescribed antimalarial drugs even 
though parasites were not detected in their 
peripheral blood films. Higher figures were 
shown in a study from Tanzania; more than 
60% of those diagnosed with malaria were 
negative for malaria parasites [10]. 

Table 3 Patient care indicators in health 
facilities of Khartoum state (n = 720 
prescriptions/patients)

Patient care indicator No. %
Prescriptions where antimalarial  
 actually dispensed 718 99.7
Prescriptions where antimalarial  
 adequately labelleda 80 11.1
Patients with adequate   
 knowledge of prescribed doseb 357 49.6
aLabel shows at least patient name + drug name + 
when the drug should be taken. 
bKnowledge of drug name + when to be taken + in 
what quantity.

Table 4 Health facility indicators in Khartoum 
state (n = 24 health centres)

Health facility indicator No. %
Facilities with all key   
 antimalarial drugs in stocka 7 29.2
Facilities with treatment   
 guidelines poster available 17 70.8
aAvailability was assessed against a predetermined list 
of 6 forms of key antimalarial drugs recommended by 
the national treatment guidelines. 
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Factors related to both patients and pre-
scribers may be responsible for prescrib-
ing antimalarial drugs for malaria-negative 
patients. Some prescribers tend to rely on 
their limited experience as they do not 
trust laboratory results and prefer treating 
malaria cases on the basis of clinical crite-
ria. This attitude may be based on fear of 
losing patients’ confidence. Another reason 
may be that in many developing countries 
such as Sudan, microscopy is not reliable 
because microscopists are insufficiently 
trained and supervised or are overworked, 
the microscopes and reagents are of poor 
quality and often the supply of electricity is 
unreliable [12]. On the other hand, patient 
demand may be another factor: some pa-
tients may not be willing to put up with even 
minor physical discomfort, and are difficult 
to convince that they do not have malaria 
and do not need any treatment [11].

To produce the desired effect, antimalar-
ial drugs need to be given in adequate dos-
ages. However, in our study, the dosage was 
written in a correct and informative manner 
in only 60.0% of prescriptions. This alarm-
ing figure indicates a major problem regard-
ing antimalarial dosages, and ultimately 
would have serious health consequences for 
the population as under-dosage, together 
with noncompliance, is one of the reasons 
for the persistent presence of P. falciparum 
malaria in the population [13]. 

Our study also showed a high rate of 
prescribing antibiotics with antimalarial 
drugs. More than half of malaria-negative 
patients were prescribed antibiotics with 
antimalarials. In some situations the misuse 
of antibiotics is often due to uncertainty 
about the diagnosis, as the clinical picture is 
not clear or may even be misleading. Physi-
cians tend to overestimate the severity of 
illness to justify antibiotic prescribing. They 
are also under pressure from patients seek-
ing rapid amelioration of symptoms [14]. 

Prescribing analgesics with antimalarial 
drugs is also a widespread practice. The 
patient’s temperature could be lowered by 
mechanical antipyresis, e.g. fanning and 
sponging down with tepid water. These 
methods are particularly important for 
young children, and can help in bringing 
down the temperature even without giving 
an antipyretic. Routine antipyretic therapy 
in children with malaria has long been a 
source of controversy. However, the useful-
ness of this practice has not been proven. 
In a randomized clinical trial conducted in 
Gabon, it was found that paracetamol had 
no antipyretic benefits over mechanical 
antipyresis alone in P. falciparum malaria. 
Moreover, it was found that paracetamol 
prolonged parasite clearance time, possibly 
by decreasing production of tumour necro-
sis factor and oxygen radicals [15]. 

Another common type of irrational anti-
malarial use is overprescribing of injec-
tions. Injections are an important, powerful 
and useful formulation when prescribed and 
used properly, but potentially harmful and 
dangerous when prescribed carelessly [16]. 
Furthermore, injections are more expensive 
than oral forms of drugs. In many countries, 
as in Sudan, some prescribers and patients 
believe that injections have a stronger effect 
and work faster than oral antimalarial drugs. 
In our study, the highest rate of injection 
prescriptions was among adult patients, and 
18.2% of those who were prescribed injec-
tions actually had negative blood films for 
malaria. The overprescribing of injections, 
as explained by other authors, is mainly 
due to lack of appropriate training of health 
workers, lack of public education and pa-
tients’ demands and beliefs [16].

Dispensing is an important step in ensur-
ing antimalarial drug accessibility, afford-
ability, safety and rational use. Almost all 
prescribed antimalarial drugs in the study 
were actually dispensed. High rates of dis-
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pensing at the health centres can contribute 
to patient trust and cooperation with the 
health system and personnel [14]. However, 
it was evident that the key antimalarial drugs 
were not always in stock. Chloroquine was 
available in all formulations in all health cen-
tres, with the exception of 1 health centre in 
which chloroquine tablets were out of stock. 
In that health centre the rate of prescription 
of injections increased, reaching more than 
70%. One way to promote rational use is by 
ensuring that all essential antimalarial drugs 
are available on a regular basis. 

The results also showed poor patient 
knowledge about the treatment they were 
prescribed. This raises the question whether 
the information about prescribed antimalar-
ial drugs was offered voluntarily by health 
providers or whether they expected patients 
to ask questions. Improving the physical 
layout of health centres (examination and 
dispensing areas) to facilitate patient– 
provider communication may help im-
prove patients’ understanding of prescribed 
antimalarial drugs [8]. Antimalarial drug 
labelling is one way to improve patient’s 
adherence to treatment. It reinforces the 
information given by the prescriber and 
dispenser, and it should be in clear and 
simple language. Our results showed poor 
labelling practices in many health centres. 
In many cases the patient's name was miss-
ing and dosage schedules were incomplete 
or sometimes incorrect. Lack of knowledge 
about labelling on the part of the dispensers 
may have accounted for this finding.

In Sudan, the national treatment guide-
lines are considered very useful in provid-
ing guidance to health professionals. It was 
evident that the level of knowledge about 
paediatric doses of antimalarials among pre-
scribers and dispensers was average. Calcu-
lating paediatric doses is a genuine problem. 
It is not always easy for a prescriber with 

limited skills to calculate the dose in mil-
ligrams, and then to change it into millilitres 
in order to write down the prescription in a 
correct, simple and understandable form. 
It is the responsibility of the prescriber to 
ensure that the dose is accurately calculated, 
and this responsibility should not be shifted 
to the dispenser. Poor knowledge will in 
turn result in poor prescribing practices and 
ineffective treatment. However, only 23.8% 
of prescribers and 44.4% of dispensers were 
knowledgeable about the guidelines, i.e. 
knew the correct malaria case definition 
and knew different lines of treatment for 
uncomplicated malaria. Some claimed that 
the guidelines were not suitable for treating 
all cases of uncomplicated malaria. Some 
suggested an increase in the number of 
tablets. Others thought that 2 injections per 
day caused hypotension, and suggested that 
the injectable dose be reduced. On the other 
hand, some suggested that new antimalarial 
drugs be added. Considering that effective 
treatment is the main national control strat-
egy for malaria in Sudan, there is a need to 
determine the extent to which health care 
providers follow guidelines. It was found 
that only 38.6% of the total number of pa-
tients were actually managed according to 
guidelines. Extensive and continuous train-
ing is needed to improve health providers’ 
knowledge and hence promote adherence to 
national treatment guidelines. 

In conclusion, this study showed inappro-
priate prescribing practices and consequent-
ly inappropriate use of drugs for malaria. 
Similar results have been shown in other 
developing countries [2,3,17]. As Sudan has 
recently changed the national antimalaria 
treatment from monotherapy (chloroquine) 
to artemisinin-based combination therapy, 
the results of this study should be taken into 
consideration for improving prescribing and 
dispensing practices.
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ل االنتشار املصيل للَملويَّة البوابية يف هناوند: دراسة سّكانية املرَتَكز معدَّ
أمري هوشنك حممد عيل زاده، شاهني أنصاري، ميرتا رنجرب، محيد حمقق شلامين، عفت حبيبي، مهدي فريوزي، 

حممد رضا زايل
الت انتشار الـَملويَّة البوابية والعوامل املتعّلقة بانتقاهلا  اخلالصـة: أجرى الباحثون دراسة مستعرضة لتقيـيم معدَّ
لدى 1518 شخصًا تزيد أعامرهم عىل ست سنوات من بني سكان هناوند يف غرب مجهورية إيران اإلسالمية. وقد 
رات االجتامعية والديموغرافية من خالل املقابالت. وأخذت عينات الدم من  ـّ استكملت االستبيانات حول املتغي
ي الغلوبولني املناعي IgG اخلاص بالـَملويَّة البوابية باستخدام املقايسة املناعية  كلٍّ منهم، واختربت األمصال لتحرِّ
ل االنتشار املصيل اإلمجايل للـَملويَّة البوابية مرتفعًا إذ بلغ 71.0% )بفاصلة  اإلنزيمية املتوافرة جتاريًا. وقد كان معدَّ
69 و73( ولوحظ ازدياد تدرجيي مع العمر. واستنادًا إىل التصحيح املتعدد  ل االنتشار بني  95% وتراوح معدَّ ثقة 

املتغريات فإن األنوثة والعمر فقط مها الّلذان يمكن اعتبارمها من عوامل االختطار.

Seroprevalence of Helicobacter 
pylori in Nahavand: a population-
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ABSTRACT In this cross-sectional study, we evaluated H. pylori seroprevalence and the relevant factors 
in 1518 people aged ≥ 6 years from the general population of Nahavand, western Islamic Republic of 
Iran. Questionnaires covering sociodemographic variables were completed by interview. Blood sam-
ples were taken from each individual. Sera were tested for anti-H. pylori IgG using commercial enzyme 
immunoassay. Overall, seroprevalence of H. pylori was high, 71.0% (95% CI: 69.0%–73.0%). There 
was a gradual increase with age. Based on multivariate adjustment, only female sex and age could be 
considered risk factors.

Séroprévalence de Helicobacter pylori à Nahavand : étude en population
RÉSUMÉ Dans cette étude transversale, nous avons évalué les taux de séroprévalence de H. pylori 
et les facteurs pertinents chez 1 518 personnes âgées de 6 ans et plus choisies parmi la population 
générale de Nahavand, dans l’ouest de la République islamique d’Iran. Des questionnaires sur les 
variables sociodémographiques ont été complétés dans le cadre d’entretiens. Des prélèvements 
sanguins ont été effectués sur chaque sujet. La présence d’anticorps anti-H. pylori de type IgG a 
été recherchée dans les sérums grâce à un test immunoenzymatique disponible dans le commerce. 
Globalement, la séroprévalence de H. pylori était élevée, à 71,0 % (IC 95 % : 69,0–73,0), et elle 
augmentait progressivement avec l’âge. Après ajustement multivarié, seuls l’appartenance au sexe 
féminin et l’âge pouvaient être considérés comme des facteurs de risque.
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Introduction

The incidental discovery in 1983 of a bac-
terium that infects one-half or more of 
the world population [1] proved to have 
profound public health implications [2]. 
Infection with Helicobacter pylori occurs 
worldwide, but prevalence varies greatly 
between countries and between popula-
tion groups within the same country [3]. 
The prevalence among middle-aged adults 
is > 80% in many developing countries, 
compared with 20%–50% in industrialized 
countries [3,4]. The infection in adults is 
usually chronic and will not heal without 
specific therapy; on the other hand, spon-
taneous elimination of the bacterium in 
childhood is probably relatively common, 
aided by the administration of antibiotics 
for other reasons [5]. We now know that H. 
pylori causes chronic gastritis, peptic ulcer 
and probably gastric cancer as well. [6]. The 
clinical course of infection is highly vari-
able and is influenced by both microbial and 
host factors [7]. 

The overall prevalence of H. pylori 
infection is strongly correlated with socio-
economic conditions. It seems likely that in 
industrialized countries direct transmission 
from person to person by vomitus, saliva or 
faeces predominates; additional transmis-
sion routes, such as water, may be important 
in developing countries [8]. 

According to previous studies, the 
prevalence of H. pylori in the Islamic Re-
public of Iran is high (30.6%–79.4%), but 
unfortunately all studies involved volun-
teers, blood donors or attendants at health 
clinics whereas population-based studies 
would be needed to give a precise estimate 
of the burden of H. pylori infection and the 
relevant factors [9–11]. 

Thus, the objective of this study was to 
evaluate the seroprevalence of H. pylori 
infection and the relevant factors among a 

large number of people from the general 
population of Nahavand, western Islamic 
Republic of Iran.

Methods

This cross-sectional study was conducted 
during a 2-month period, February–March 
2003, on people aged 6 years and over in 
the city of Nahavand, population 72 000, in 
the western part of the Islamic Republic of 
Iran. It was approved by the ethics commit-
tee at the Reserch Centre for Gastroenterol-
ogy and Liver Diseases, Shaheed Beheshti 
University of Medical Sciences. 

Of the 6 urban regions in Nahavand, 5 
(total population > 61 000) were selected 
for the study and 1518 participants were 
recruited through systematic random sam-
pling (304 in each region). All participants 
signed a form giving informed consent 
prior to entry into the study. Refusals to 
participate were replaced by the nearest 
neighbour. Questionnaires were completed 
by face-to-face interview; questions covered 
age, sex, education level, number of family 
members in the household, hand washing 
prior to meals, hand washing after using the 
lavatory and hygienic disposal of sewage/
excreta (both indoors and outdoors). 

Blood samples were taken from each 
individual by trained health care workers. 
Sera were transported to the laboratory of 
the Research Centre for Gastroenterology 
and Liver Diseases and stored at –20 °C. 
They were tested for anti-H. pylori IgG 
using a commercial enzyme immunoassay 
kit (H. pylori EIA, Genesis Biotechnology, 
England) following the manufacturer’s in-
structions. Cut-off was defined with positive 
and negative control sera that were included 
in each assay, according to the manufactur-
er’s instructions. Samples were considered 
positive if the optical density was > 6.25. 
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All positive samples were verified with a 
second assay using the same test. 

Statistical analyses were performed using 
Stata, version 8. The bivariate and multivari-
ate associations of seropositivity (as binary 
dependent variable) with other independent 
variables were examined using a logistic re-
gression model and crude and adjusted odds 
ratios were estimated. Age was entered into 
the models as a continuous variable. Also, 
chi-squared was used to test the potential 
statistical association of H. pylori seroposi-
tivity with demographic and hygiene factors. 
Fisher exact test was used if the assumptions 
of chi-squared were not met. 

Results

Of the 1518 participants, 653 (43.0%) were 
men and 865 (57.0%) were women. Mean 
age was 36.4 years [standard deviation (SD) 
19.8], median 34 years.

Overall seroprevalence of H. pylori was 
70.6% (95% CI: 69.0%–73.0%). Seroposi-
tive subjects had a mean age 39.9 (SD 19.3) 
years, median 37 years. 

Table 1 shows the age-specific preva-
lence of H. pylori (χ2 for trend = 106.3, 
df = 1, P < 0.001). 

Table 2 shows the frequency of H. pylori 
seropositivity by some sociodemographic 
characteristics. Based on multivariate ad-
justment, only female sex, adjusted odds 
ratio 0.72 (95% CI: 0.57–0.91), and age, ad-
justed odds ratio 1.04 (95% CI: 1.03–1.05), 
could be considered risk factors. 

Mean number of family members per 
household was 4.54 (SD 2.06) in the H. 
pylori positive group and 4.69 (SD 1.70) 
in the negative group. The difference was 
not statistically significant. We considered 
families with > 5 members per household 
as having a high crowding index. Neither 
crowding index nor hygiene practices of the 
participants had a statistically significant ef-
fect on seropositivity of H. pylori (Table 2). 

Discussion

Overall, 70.6% of the study population was 
infected with H. pylori. This corresponds 
very closely to figures from other develop-

Table 1 Seroprevalence of Helicobacter pylori among 1518 people aged 6 years and over in 
Nahavand, Islamic Republic of Iran by age group and sex

Age group (years) H. pylori positive
Femalesa Malesb Totalc

No. % No. % No. %
6–10 17/31 54.8 11/30 36.7 28/61 45.9
11–20 79/172 45.9 96/179 53.6 175/351 49.9
21–30 124/169 73.4 55/100 55.0 179/269 66.5
31–40 134/165 81.2 80/102 78.4 214/267 80.1
41–50 104/122 85.2 63/75 84.0 167/197 84.8
51–60 70/81 86.4 47/58 81.0 117/139 84.2
61–70 60/71 84.5 39/51 76.5 99/122 81.1
> 70 48/54 88.9 45/58 77.6 93/112 83.0
aχ2

for trend = 68.95; df = 1, P < 0.001.
bχ2

for trend = 38.49; df = 1, P < 0.001.
cχ2

for trend = 106.3; df = 1, P < 0.001.
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Table 2 Seroprevalence of Helicobacter pylori infection and crude and adjusted odds ratios 
(OR) for infection in Nahavand, Islamic Republic of Iran, by sociodemographic characteristics 
and other risk factors

Variable No. 
positive/ 

no. tested

% Crude OR 95% CI Adjusted 
OR

95% CI

Sex
 Female 637/865 73.4 0.72 0.58–0.90 0.72 0.57–0.91
 Male 435/653 66.6 1.04 1.03–1.05 1.04 1.03–1.05
Education level
 Illiterate 286/341 83.9 1.86 0.28–0.72 0.99 0.99–1.00
 Elementary school 247/361 68.4 1.09 0.70–1.67 0.99 0.99–1.00
 Middle school 130/202 64.4 1.30 0.81–2.08 0.99 0.98–1.01
 High school 315/480 65.6 1.23 0.81–1.86 1.00 0.99–1.01
 University 94/134 70.1 0a 0.99 0.98–1.01
Family members in 
household
 ≤ 5 746/1060 73.6 1.01 0.94–1.09 1.00 0.99–1.00
 > 5 326/458 66.6 0.97 0.82–1.15 1.00 0.99–1.01
Hand washing 
before meals
 Missing data 17/20 85.0 – – – –
 Never 41/60 68.3 2.63 0.69–10.05 0.99 0.97–1.02
 Sometimes 289/397 72.8 2.12 0.61–7.37 1.00 0.99–1.01
 Often 63/91 69.2 2.52 0.68–9.29 1.00 0.99–1.02
 Always 662/950 69.7 2.47 0.72–8.48 0.99 0.99–1.00
Hand washing after 
using lavatory
 Missing data 26/31 83.9 – – – –
 Never 27/40 67.5 2.50 0.78–8.02 1.00 0.98–1.03
 Sometimes 188/247 76.1 1.63 0.60–4.44 1.00 0.99–1.01
 Often 56/73 75.3 1.58 –0.53–4.74 0.98 0.95–1.01
 Always 775/1127 68.4 2.36 0.90–6.20 1.00 0.99–1.00
Hygienic sewage 
disposal
 Yes 241/349 69.1 1.08 0.88–1.31 1.00 0.99–1.01
 No 831/1169 71.1 0.98 0.92–1.04 0.99 0.99–1.00
aThis parameter is set to zero because it is redundant. 
CI = confidence interval. 
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ing countries, e.g. 79% for Pakistan and 
63% at age 11–12 years in Turkey [12,13]. 
Our result is lower than in previous studies 
in our country: 75.3% in Tehran and 79.4% 
in Kerman [10–11]. This may be due to the 
fact that those studies were not population-
based, only volunteers or referrals to clinics 
had been examined. 

Many studies have shown no sex dif-
ference in the seroprevalence of H. pylori 
[14–16]. In a study on healthy persons aged 
10–25 years in Tehran, H. pylori seropreva-
lence was equal for men and women [12]. In 
a meta-analysis of seroprevalence studies, 
seroprevalence was higher in males [17]. 
Relative immunodeficiency in males may 
be an explanation for higher incidences of 
other infections in male children. In our sur-
vey, seroprevalence was higher in females. 
Most females in the Islamic Republic of 
Iran, a developing country, are housewives 
and are in close contact with children. In 
the report of the Iranian Ministry of Health 
and Medical Education, in 2000, 89.1% of 
females over age 20 years in this region 
were housewives, i.e. did not work outside 
the home [18]. 

Cross-sectional serological studies in 
industrialized countries such as the United 
States of America show a gradual age- 
related increase in H. pylori prevalence 
[14,19]. A similar trend has been observed 
in developing countries, since the acquisi-
tion of H. pylori is known to occur mostly 
during childhood [10–16,20]. In the present 
study, also, there was an increase in the 
prevalence of infection with age, which is 
considered by some investigators to be due 
to an annual increase in rate of infection [21] 
but others consider it to be due to a cohort 
effect [22]. According to the cohort hypoth-
esis, the infection is acquired in childhood, 
the children harbour the microorganism all 
their life and the prevalence curves drawn 
from cross-sectional population studies 

reflect the level of infection of each group 
in its youth. 

In this survey, educated participants (as 
surrogate markers for higher socioeconomic 
status) had a lower frequency of H. pylori  in-
fection compared with those who were illiter-
ate. This finding is in agreement with reports 
by others who have indicated that individuals 
of higher socioeconomic status are often less 
likely to be infected [22]. To date, almost 
all epidemiological studies have shown an 
inverse relationship between H. pylori infec-
tion and socioeconomic status [23].

In our study, the number of family mem-
bers in the household did not play a signifi-
cant role in H. pylori seropositivity. This is 
comparable with study from Greenland in 
which antibody status did not differ with 
respect to the number of persons per house-
hold [24]. Large family size is, however, 
generally accepted as being a risk factor for 
the aquisition of H. pylori infection [25] and 
declining family size reduces the opportu-
nity for transmission and increases the age 
of acquisition [23]. In both the United States 
of America and Bangladesh, crowding in 
the home was significantly associated with 
H. pylori infection [26,27]. Also, in a study 
among people referred to health centres in 
Kerman, Islamic Republic of Iran, large 
family size was associated with increased 
prevalence of H. pylori [13]. 

We did not find any association between 
H. pylori seropositivity and hand washing 
before meals or after using the lavatory. 
In a study of a rural population in China, 
elevated risk was associated with infrequent 
hand washing before meals [28]. A study in 
rural Guatemala found evidence of H. py-
lori DNA under the fingernails of infected 
individuals, suggesting that the hand may 
play a role in transmission [29]. If we con-
sider that not all answers to the question in 
our study were truthful (there is a tendency 
to conceal one’s unsanitary habits), more 
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reliable studies need to be carried out to 
document the true effect of hand washing in 
H. pylori seropositivity.

In conclusion, the high seroprevalence 
of anti-H. pylori IgG is an indicator of a 
high prevalence of infection in a popula-

tion from a developing country. Based on 
multivariate adjustment, female sex and age 
were significant risk factors. Infection with 
H. pylori should, therefore, be considered 
in the evaluation of upper gastrointestinal 
complaints in developing countries.
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الوبائيات السريولوجية للعدوى بفريوس التهاب الكبدي “ئي” يف من تتـراوح أعامرهم بني 2 و25 يف مقاطعة 
ساري يف مجهورية إيران اإلسالمية

حممد جعفر صفار، رويا فرهادي، أبو القاسم عجمي، علريضا خليليان، فرهنك بابا حممودي، هيوا صفار
وصغار  األطفال  بني   E “ئي”  الكبد  التهاب  لفريوس  السريولوجي  االنتشار  ل  معدَّ الباحثون  درس  اخلالصـة: 
إيران اإلسالمية. وقد أخذت عينات املصل  املناطق شامل مجهورية  البالغني، يف مسح جمتمعي املرتكز يف إحدى 
من 1080 شخص تم اختيارهم عشوائيًا، ممن تظهر عليهم عالمات الصحة، وتتـراوح أعامرهم بني سنتني ومخس 
وعرشين سنة من مناطق حرضية وأخرى ريفية من مقاطعة ساري. وقد ُوجدت أضداد الغلوبولني املناعي املضاد 
لفريوس التهاب الكبد “ئي” E لدى مخس وعرشين شخصًا )2.3 %(، وكان االنتشار املصيل يزداد بشكل ملحوظ 
فيمن   )%  7.3(  110 أصل  من   18 إىل  العارشة  دون سن  األطفال  %( يف   1.2(  255 أصل  من   3 من  العمر  م  تقدُّ مع 
E بني اجلنسني.  “ئي”  20 و25 عامًا. ومل تالحظ أية فروق يف وضع فريوس التهاب الكبد  تتـراوح أعامرهم بني 

ل أعىل من سكان املناطق احلرضية. ولوحظ أن سكان املناطق الريفية يتعّرضون للعدوى يف سن أصغر وبمعدَّ
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ABSTRACT The seroprevalence of hepatitis E virus infection (HEV) in children and young adults was 
determined in a community-based survey in an area of northern Islamic Republic of Iran. Serum sam-
ples were taken from 1080 randomly selected apparently healthy 2–25-year-olds from urban and rural 
regions of Sari district. Anti-HEV IgG antibodies were detected in 25 individuals (2.3%). Seroprevalence 
increased significantly with age from 3/255 (1.2%) in children < 10 years to 8/110 (7.3%) in those aged 
20–25 years. No differences in HEV status were noted between the sexes. Earlier age at exposure to 
infection and a higher infection rate were found in people residing in rural areas than in urban areas.

Séroépidémiologie de l’infection par le virus de l’hépatite E chez les enfants et les jeunes 
de 2 à 25 ans dans le district de Sari (République islamique d’Iran) 
RÉSUMÉ La séroprévalence de l’infection par le virus de l’hépatite E (VHE) chez les enfants et les 
jeunes adultes a été déterminée grâce à une enquête communautaire réalisée dans une région du 
nord de la République islamique d’Iran. Des échantillons de sérum ont été prélevés sur 1 080 enfants 
et jeunes âgés de 2 à 25 ans sélectionnés au hasard, apparemment en bonne santé, qui venaient de 
régions urbaines et rurales du district de Sari. Des anticorps anti-VHE de type IgG ont été détectés 
chez 25 sujets (2,3 %). La séroprévalence augmentait significativement avec l’âge, de 3 sur 255 (1,2 %) 
chez les enfants de moins de 10 ans à 8 sur 110 (7,3 %) chez les jeunes âgés de 20 à 25 ans. Aucune 
différence n’a été observée entre les deux sexes quant à la sérologie VHE. L’enquête a montré que 
les personnes vivant en zone rurale étaient exposées plus jeunes à l’infection et connaissaient un taux 
d’infection plus élevé que celles vivant en zone urbaine.
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Introduction

Hepatitis E virus (HEV) infection, also 
called enterically-transmitted non-A non-B 
hepatitis, is a major cause of epidemic and 
acute sporadic hepatitis in many areas of 
Asia, Africa and Mexico, where HEV is 
considered endemic. In countries where the 
virus is endemic, HEV is associated with 
greater than 50% of cases of sporadic acute 
hepatitis. The disease is self-limiting but 
sometimes has severe complications and a 
high case-fatality rate, particularly among 
pregnant women (about 20%) [1–4]. 

Epidemics of HEV have the highest 
attack rate in the age group 15–40 years. 
However, studies on children show that they 
are susceptible to HEV infection and many 
cases of sporadic acute viral hepatitis are 
caused by HEV [5–7]. Results of studies on 
children from Sudan [8] and Hong Kong [9] 
have demonstrated that 59.0% and 11.7% of  
cases of acute sporadic hepatitis cared for in 
hospital had evidence of recently acquired 
HEV infection. Mathur et al. from India, a 
high-endemic country for HEV infection, 
showed in their study of 1–10-year-old 
children that 23.8% of rural and 28.7% of 
urban children were serologically positive 
for anti-HEV immunoglobulin G (IgG) 
[10]. The rates of positivity increased with 
increasing age. 

In 2 previously reported studies from the 
Islamic Republic of Iran it was indicated 
that enterically-transmitted non-A non-B 
hepatitis was found to be the most common 
cause of epidemic hepatitis in Iranian adults 
and children, and was associated with a high 
mortality rate (about 20%) among pregnant 
women [11,12]. Epidemic non-A non-B 
hepatitis was diagnosed in those cases by 
lack of parenteral risk factors and exclusion 
of acute hepatitis A and B. Also, other stud-
ies have described the prevalence of HEV 
infection as 1.6% to 8.8% in selected groups 

among adult subjects [13,14]. However, 
community-based studies and information 
about HEV infection in children and young 
adults are lacking in the Islamic Republic 
of Iran. 

The present study was designed to deter-
mine the prevalence of HEV infection (anti-
HEV IgG positive status) among children 
and young adults aged 2–25 years in rural 
and urban areas of one city in the Islamic 
Republic of Iran. Demographic features 
that are potential risk factors for acquiring 
HEV infection were compared between the 
2 areas.

Methods

This study was a cross-sectional community-
based survey conducted from June 2003 
to December 2003. The study group was 
1080 apparently healthy children and young 
adults aged 2–25 years. They were selected 
by randomized age-stratified sampling from 
urban and rural areas of Sari district, the 
capital of Mazandaran province, north-
ern Islamic Republic of Iran (population 
450 000 and 110 000–120 000 in the range 
2–25 years). The sample size (1152) was 
calculated based on studies from other coun-
tries [10,15–21] and probable prevalence 
of 25%. Individuals with acute infection, 
pregnancy, immunodeficiency, receiving 
blood or blood products within the last 3 
months and chronic renal and liver diseases 
were excluded. 

The study was approved by the univer-
sity medical ethics committee and informed 
written consent was obtained from the adult 
subjects or the parents of children. Sam-
pling was primarily based on the proportion 
of the population in rural and urban areas 
and a random sampling method was used to 
recruit the actual households to be included 
in the study. All selected participants were 
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visited at their own home by a health-care 
worker and one of the coauthors (RF, AA), 
where a blood sample was drawn and a 
questionnaire answered. When a subject 
was not contactable or refused to partici-
pate, another subject of similar status was 
substituted from his or her neighbourhood. 
A specially developed questionnaire was 
used to collect data about: age, sex, educa-
tion level of subject’s mother and father, 
education level of subjects aged ≥ 20 years, 
number of siblings, area of residence, pres-
ence or absence of toilet facilities in the 
home, method of sewage and waste dis-
posal, type of water supply and history of 
clinical hepatitis in the subjects and their 
family members. 

From eligible subjects, a 3 mL blood 
sample was drawn and serum was obtained 
by centrifugation and stored at –20 ºC until 
further processing. Specific IgG antibody 
(anti-HEV) was measured using a 3rd gen-
eration enzyme immunoassay for the deter-
mination of IgG antibody for HEV (Diapro, 
Milan, Italy) with a sensitivity, specificity 
and accuracy of 100%, 99.3%–99.6% and 
99.4%–99.6% respectively. The cut-off 
was defined with positive and negative con-
trol sera that were included in each assay 
according to the manufacturer’s instruc-
tions. Samples were considered positive 
if the optical density value was above the 
cut-off value and all positive samples were 
confirmed with a 2nd assay using the same 
kit. 

The associations between seropositivity 
and demographic and socioeconomic char-
acteristics were described as percentages 
and odds ratio (OR) with 95% confidence 
intervals (CI) and analysed using a bivariate 
model with z- and chi-squared tests. For 
statistical analysis SPSS, version 11 soft-
ware was used and P < 0.05 was considered 
statitically significant.

Results

Of the 1102 participants, 22 were excluded 
as the serum samples were haemolysed or 
lipoid. Therefore 1080 participants aged 
2–25 years were enrolled; 515 (47.7%) 
were female. 

There were 587 subjects residing in Sari 
city (urban) and 493 in the areas around 
Sari city (rural). The demographic charac-
teristics of the subjects in urban and rural 
areas are compared in Table 1. There were 
significant differences between the 2 groups 
in parents’ education level (χ2 = 49.94, P < 
0.001) and number of household members 
(χ2 = 7.99, P < 0.05). No differences were 
noted for drinking-water supply systems 
(100% in both areas had piped supplies) and 
defaecation habits (indoor or closed system 
outside the house), but the sewage and solid 
waste disposal systems were different in ur-
ban and rural areas, being central systematic 
in the former and with no apparent system 
in the latter (i.e. dumped directly into the 
environment).

Anti-HEV IgG antibodies were detected 
in 25 individuals (2.3%). A clinical history 
of jaundice was detected in 1/25 (4.0%) of 
the seropositive and in 5/1055 (0.5%) of the 
seronegative subjects (χ2 = 5.49, P = 0.05). 

Seroprevalence increased significantly 
with age from 3/255 (1.2%) in children < 10 
years to 8/110 (7.3%) in those aged 20–25 
years (z = 2.61, P = 0.009). No differences 
were noted between the sexes regarding 
the prevalence of HEV: 12 females and 13 
males (OR = 1.01; 95% CI: 0.43–2.39).

As shown in Table 2, 11/587 (1.9%) sub-
jects in urban areas were anti-HEV positive 
compared with 14/493 (2.8%) in rural areas 
(z = 13.04, P < 0.001). Although in both 
areas anti-HEV prevalence rates increased 
with age, exposure to HEV occurred earlier 
in rural than urban areas, as no infection 
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Table 1 Demographic characteristics of study subjects from urban and rural areas of Sari, 
Islamic Republic of Iran 

Variable Urban area Rural area Statistical tests
(n = 587) (n = 493)

No. % No. %
Sex 
 Female 264 45.0 251 50.9
No. of household members
 ≤ 2 11 1.9 8 1.6 χ2 = 7.99, P < 0.05
 3–5 439 74.8 329 66.7
 6 137 23.3 156 31.6
Mother’s education level
 University 30 5.1 6 1.2 χ2 = 4.57, P = 0.03
 High school 184 31.3 93 18.9 χ2 = 30.45, P < 0.001
 Primary school 286 48.7 203 41.2 χ2 = 6.67, P = 0.009
 Illiterate 87 14.8 191 38.7 χ2 = 76.65, P < 0.001
Father’s education level
 University 57 9.7 9 1.8 χ2 = 27.6, P < 0.001
 High school 286 48.7 121 24.5 χ2 = 65.68, P < 0.001
 Primary school 206 35.1 263 53.3 χ2 = 35.59, P < 0.001
 Illiterate 38 6.5 100 20.3 χ2 = 44.62, P < 0.001
Subject’s education levela

 University 19 3.2 2 0.4 Fisher exact test, P = 0.001
 High school 26 4.4 12 2.4 χ2 = 6.09, P = 0.01
 Primary school 9 1.5 33 6.7 χ2 = 21.75, P < 0.001
 Illiterate 2 0.3 7 1.4 Fisher exact test, P = 0.09
aFor subjects ≥ 20 years. 
n = total number of subjects. 

Table 2 Anti-hepatitis E virus immunoglobulin G (IgG) status in urban and rural areas by age of 
subjects in Sari, Islamic Republic of Iran

Age group 
(years)

Urban area Rural area Mean prevalence 
(95% CI)No. positive/

no. tested
% positive No. positive/

no. tested
% positive

2–4 0/208 0.0 0/138 0.0 0.0

5–9 0/138 0.0 3//117 2.6 1.2 (0.02–1.98)

10–14 5/139 3.6 4/99 4.0 3.8 (1.04–4.96)

15–19 2/46 4.3 3/85 3.5 3.8 (1.04–4.96)

20–25 4/56 7.1 4/54 7.4 7.0 (3.00–11.00)

Total 11/587 1.9 14/493 2.8 2.3 (1.20–2.80)a

az = 13.04, P < 0.001. 
CI = confidence interval.
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was noted in the age group < 10 years in 
urban areas whereas a 2.6% infection rate 
was observed in the age group 5–9 years in 
rural areas. 

Discussion

To our knowledge, the present work is the 
largest population-based age-specific se-
roepidemiological study of HEV infection 
in the Islamic Republic of Iran. The results 
of this study on a population aged 2–25 years 
old in Sari in the north of the Islamic Repub-
lic of Iran confirm earlier reports about HEV 
infection in the Islamic Republic of Iran 
[11,12]. The results showed that HEV infec-
tion is endemic, acquired early in life and its 
seroprevalence rate increased steadily with 
age, reaching 7.3% in young adults. 

The patterns of increase are similar to 
those reported in many other studies from 
different endemic countries [10,15–21]. In 
north India, a region with high endemic-
ity for HEV infection, exposure to HEV 
was shown to occur in early life and se-
ropositivity for anti-HEV IgG increased 
progressively from 7.2%–14.2% in infancy 
to 33.3%–38.0% by 10 years of age in rural 
and urban children respectively [10]. A 
similar epidemiological picture was also 
seen in other studies from Turkey [17,18], 
Saudi Arabia [19], Egypt [20] and Mexico 
[21]. A study by Kamel et al. on the seroepi-
demiology of HEV infection in an entire 
village population located in the Egyptian 
Nile delta showed seropositivity of 5.19% 
in the age group < 5 years, increasing pro-
gressively and peaking at 33.33% in the 
age group 20–24 years [20]. This pattern of 
increasing anti-HEV IgG levels might be 
explained by the cohort effect [15,21], or by 
failure of young children to mount a brisk 
anti-HEV response [4,15,22], rapid decay 
of anti-HEV antibodies occurring after the 
initial acquisition of infection [10,22,23] or 

if a large dose of virus is required to cause 
infection [15]. 

The main route of HEV transmission is 
faecal–oral via contaminated water. Many 
studies indicate that poor sanitation, crowd-
ing, low levels of education and poverty 
are risk factors for HEV infection [1–4,19–
21,24]. Our study demonstrated that the 
anti-HEV prevalence was significantly 
higher and occurred earlier in rural com-
pared with urban communities (2.6% in age 
group < 10 years old in rural areas versus 
0% in the same age group in urban areas). 
When comparisons were made between the 
characteristics of the population in rural 
and urban areas, the most significant differ-
ences were in parental education levels (P < 
0.001), numbers of household members (P 
< 0.05) and systematic collection of sewage 
and solid waste material. Arif et al. studied 
the rate of exposure to HEV infection in 
2 areas of Saudi Arabia on the basis of 
the quality of water sanitation and sew-
age disposal in each area and showed that 
HEV infection was endemic in both areas 
[19]. However, acquisition of the infection 
started earlier in areas with poor sewage 
disposal and water sanitation systems and 
the prevalence of infection increased with 
age. Similar findings were also reported by 
Alvarez-Munoz et al. from Mexico, which 
showed that age, type of community (rural 
versus urban) and educational level were 
risk factors for infection [21]. 

In contrast to the above-mentioned stud-
ies about the role of residential area (rural 
versus urban) on the risk of exposure to 
HEV, Mathur et al. demonstrated that ex-
posure to the HEV occurred earlier, and 
overall seroprevalence rates of IgG antibod-
ies against HEV were significantly higher 
in urban compared to those in rural subjects 
[10]. They postulated that these differences 
may be due to longer duration of breast-
feeding in rural areas, which in turn would 
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reduce the risk of waterborne infections. 
They also concluded that in a heavily con-
taminated environment and prevailing poor 
hygienic conditions, demographic features 
that could be potential risk factors to acquire 
anti-HEV antibody might not be related to 
the anti-HEV status of the children. 

As the results of this study indicate, 
serologically anti-HEV positive subjects 
rarely had a history of any particular signs 
and symptoms related to acute clinical 
hepatitis. Similar to reports by Mathur et 
al. on 6–120-month-old children (by as-
sessing anti-HEV IgM antibody in IgG 
seropositive subjects) [10] and Shields et 
al. [25], the HEV infection in our studied 
sample was subclinical or mild as only 1 of 
25 seropositive subjects had a past history 
of jaundice. Although, historically most of 
the seropositive individuals were clinically 
asymptomatic, a fulminant course of hepati-
tis E has been reported for pregnant women. 
Therefore, precautions should be taken for 
pregnant women residing in the area. 

The major limitation of the study was 
its sampling procedure. The cross-sectional 
design did not allow determination of the 
age-specific attack rates for HEV. Also the 
study frame could not differentiate acute 
or recent infections from old ones. Further 

community-based, age-stratified studies 
with larger sample sizes and assessment of 
IgM and alanine aminotransferase levels 
is recommended to detect recent infection 
in those with anti-HEV IgG antibodies, to 
evaluate the role of HEV in clinical hepatitis 
in the community and to determine the role 
of different factors in exposure to HEV.

In conclusion, our study showed that 
HEV infection is endemic in the Sari area. 
Earlier age at exposure to infection and a 
higher infection rate was found in people 
residing in rural areas than urban areas. 
Lower education levels, greater household 
crowding and inadequate sewage disposal 
systems were more common in rural areas. 
Public health measures such as improve-
ment of mass education in personal and 
public hygiene are effective measures for 
controlling the spread of HEV infection.
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داء الربوسيالت العصبي: تقرير عن مرض نادر لدى عرشين مريضًا إيرانيًا أحيلوا للعالج يف مستشفى للرعاية الثالثية
ميرتا رنجرب، عيل أكرب رضايي، سيد محيد هاشمي، سعيد مهدي بور

اخلالصة: راجع الباحثون املظاهر والنتائج الرسيرية لعرشين حالة من داء الربوسيالت العصبي من بني 1375 مريضًا 
الثالثية يف مدينة مهدان بجمهورية  بداء الربوسيالت تمَّ قبوهلم يف جناح األمراض املعدية يف مستشفى يقدم الرعاية 
12 حالة تعاين من التهاب السحايا )احلاد ودون احلاد(، و4  إيران اإلسالمية. ومن بني احلاالت العرشين كان هناك 
اعتالل  من  تعاين  واحدة  وحالة  النخاع،  اعتالل  من  تعانيان  وحالتان  والدماغ،  السحايا  التهاب  من  تعاين  حاالت 
اجلذور املتعدد، وحالة واحدة تعاين من مضاعفات سحائية وعائية جتلَّت بشكل سكتة. وكانت أكثر األعراض انتشارًا 
هي الصداع )75%(، والقيء واحلمى )50%(، وفقدان الوعي )35%(. وقد تويف مريض واحد من بني العرشين مريضًا 
بداء الربوسيالت العصبي، بينام شفي اآلخرون؛ حيث شفي 14 مريضًا شفاء تامًا، بينام بقيت بعض العيوب يف اجلهاز 
العصبي لدى مخسة مرىض. وتدل نتائج البحث عىل أن من الرضوري يف املناطق املتوطنة التأكد من استبعاد هذا املرض 

لدى مجيع املرىض التي تظهر عليهم أعراض عصبية غري مفرسة.
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ABSTRACT We reviewed the clinical manifestations and outcome of 20 cases of neurobrocellosis out of 
1375 patients with brucellosis admitted to the infectious diseases ward of a tertiary hospital in Hamedan, 
Islamic Republic of Iran. Of the 20 cases, 12 had meningitis (acute and subacute), 4 had meningo
encephalitis, 2 had myelopathy, 1 had polyradiculopathy and 1 had meningovascular complications 
manifested by stroke. The most prevalent symptoms were headache (75%), vomiting and fever (50%) and 
unconsciousness (35%). Among 20 neurobrucellosis patients, 1 died and the other 19 recovered; 14 fully 
recovered and 5 patients had residual neurological deficits. In endemic areas, the disease should be ruled 
out in all patients who develop unexplained neurological symptoms.

Neurobrucellose : enquête sur une maladie rare chez 20 patients iraniens adressés à un hôpital 
de soins tertiaires
RÉSUMÉ Nous avons étudié les manifestations et l’issue clinique de 20 cas de neurobrocellose parmi 
1 375 patients atteints de cette maladie admis au service des maladies infectieuses d’un hôpital de soins 
tertiaires de Hamedan (République islamique d’Iran). Sur ces 20 cas, 12 présentaient une méningite 
(aiguë et subaiguë), 4 une méningoencéphalite, 2 une myélopathie, 1 une polyradiculopathie et 1 des 
complications méningovasculaires qui s’étaient manifestées par un accident vasculairecérébral. Les 
symptômes les plus répandus étaient des céphalées (75 %), des vomissements et de la fièvre (50 %) et 
une perte de connaissance (35 %). Parmi les 20 patients atteints de neurobrucellose, 1 est décédé et les 
19 autres se sont rétablis, dont 14 complètement et 5 qui ont conservé des déficits neurologiques résiduels. 
Dans les régions endémiques, il convient d’écarter cette maladie chez tous les patients présentant des 
symptômes neurologiques inexpliqués.
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Introduction 

Brucellosis is a common zoonosis endemic 
in many parts of the world [1]. Brucella 
melitensis remains an important human 
pathogen in endemic regions, most notably 
the Mediterranean basin, Arabian peninsula 
and Indian subcontinent [2,3]. There are 
frequent reports of brucellosis from coun-
tries such as Kuwait, Saudi Arabia and other 
countries of the Eastern Mediterranean Re-
gion, where animals are raised in large num-
bers [4,5]. Brucellosis is an endemic disease 
in the Islamic Republic of Iran [6]. In 2004 
the incidence of brucellosis was 38 per 
100 000 population. The city of Hamedan 
in the west of the country has always been 
considered to have a high incidence of bru-
cellosis (121 per 100 000 population). It has 
many villages with large numbers of goat 
and sheep farmers and ranchers who ingest 
unpasteurized dairy products.

Neurobrucellosis is a rare, severe form 
of systemic infection that has a broad range 
of clinical syndromes [7–9]. In 4%–13% of 
patients with brucellosis, the central nerv-
ous system is involved. [5,10,11]. The most 
frequent presentations of neurobrucellosis 
include meningitis, meningoencephalitis, 
polyradiculoneuritis and also cranial nerve 
palsies.

Considering the high prevalence of bru-
cellosis in the Islamic Republic of Iran, 
especially in Hamedan province, and the 
debilitating consequences of neurobrucel-
losis, we decided to study this aspect of 
brucellosis to achieve a better understand-
ing of the characteristics and clinical mani-
festations of this rare, but life-threatening 
complication. 

Methods

In the review of 1375 hospital records of 
patients admitted with brucellosis to the in-

fectious diseases ward of a tertiary hospital, 
Hamedan Sina hospital, from 2001 to 2005, 
20 patients (1.45%) with documented neu-
robrucellosis were isolated. The diagnostic 
criteria of neurobrucellosis in these patients 
were: signs and symptoms of nervous sys-
tem involvement (headache, nausea, vomit-
ing, lethargy, stupor, coma, hemiplegia, 
hemiparesia, paraparesia, cerebral nerve 
palsy, ataxia, behavioural disorder, aphasia, 
etc.); Brucella agglutination antibody titre > 
1:160; pleocytosis [white blood cell (WBC) 
count in cerebrospinal fluid (CSF) > 10/m3]; 
and clinical improvement with appropriate 
therapy. Complete records of all the above 
were required for the diagnosis to be made. 
A positive blood or CSF culture for Brucel-
la species or a CSF Brucella agglutination 
antibody titre > 1:80 was corroborative, but 
not required for the diagnosis. Although this 
was a retrospective study, all the above data 
were recorded in detail in the archives as 
standard procedure in our hospital in such 
cases.

Patient information was gathered, in-
cluding: clinical presentation; neurological 
signs; CSF and blood Brucella antibody 
agglutination titres; cell count, protein level 
and glucose level in CSF; blood and CSF 
culture results; dominant clinical manifesta-
tions; treatment; and outcome. According to 
the approach of this hospital, the Brucella 
antibody agglutination test was performed 
with the use of kits supplied by the Pasteur 
Institute of Iran. A serum agglutination titre 
of > 1:160 and a CSF agglutination titre of 
> 1:80 were considered as indicative of the 
diagnosis. Blood and CSF were cultured on 
Castaneda biphasic media. Culture bottles 
were held for up to 6 weeks. Antimicro-
bial therapy consisted of a combination of 
3 to 4 agents used for treatment of brucel-
losis. The therapeutic regimens included 
doxycycline, rifampicin and trimethoprim–
sulfamethoxazole or doxycycline, strepto-
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mycin, trimethoprim–sulfamethoxazole and 
ceftriaxone. 

The data were analysed using the statis-
tical software SPSS, version 9.

Results

Of 20 patients with neurobrucellosis, 12 
(60%) were male. As shown in Table 1, the 
patients were distributed equally between 
different age groups, except the 41–60 year 
age group which contained fewer patients. 
Among these patients 3 (15%) were single 
and the rest were married. Most of the pa-
tients were farmers (40%) or housekeepers 
(35%) (Table 1). Eleven patients (55%) 
lived in rural areas while the rest were liv-
ing in cities. Of all patients with neurobru-
cellosis, 6 (30%) had a previous history of 
brucellosis. 

Table 1 shows the frequency of signs and 
symptoms of the patients at presentation to 
the hospital. The most frequent symptoms 
were headache (75%), vomiting and fever 
(50%) and stupor (35%). The patients were 
classified based on the dominant clinical 
manifestation. Initial clinical manifestations 
consisted of acute and subacute meningitis 
in 12 patients, meningo encephalitis in 4, 
and transverse myelitis, lumbar epidural 
abscess with radicular nerve compression, 
polyradiculopathy, and intracerebral haem-
orrhage each in 1. 

All patients underwent lumbar punc-
ture. The mean count of WBC in CSF was 
130.2/mm3 (range: 10–580/mm3). The mean 
glucose level was 44.9 (standard deviation 
39.37) mg/dL and the highest protein level 
was 440 mg/dL. The CSF Brucella antibody 
agglutination test was performed for 17 pa-
tients, and the titre was elevated in 6. Blood 
culture was performed for 16 patients and 
was positive for Brucella species in only 
1 patient. The blood Brucella antibody ag-
glutination titre was positive in all patients. 

The culture results for all 16 patients who 
had CSF cultures were negative. 

Of the 20 patients, 1 died and the other 
19 recovered; 14 fully recovered and 5 had 
a residual neurological deficit. One patient 
with residual neurological deficit developed 
psychosis (schizophrenia) despite receiving 
antimicrobial therapy, 1 had hemiparesis, 1 
had depression, 1 had dementia and 1 had 
permanent hearing loss. The outcome was 

Table 1 Characteristics of 20 neurobrucellosis 
patients presenting to Hamedan Sina 
hospital

Variable No. %
Sex
 Male 12 60
 Female 8 40

Age group (years)
 < 21 6 30
 21–40 6 30
 41–60 2 10
 > 60 6 30

Occupation
 Farmer 8 40
 Housekeeper 7 35
 Employee 2 10
 Unemployed 2 10
 Student 1 5

Clinical manifestations
 Headache 15 75
 Vomiting 10 50
 Fever 10 50
 Stupor 7 35
 Blurred vision 5 25
 Neck stiffness 4 20
 Back pain 4 20
 Papilloedema 3 15
 Aphasia 3 15
 Seizure 3 15
 Ataxia 3 15
 Hemiparesis 3 15
 Flaccid paralysis 2 10
 Hearing loss 1 5
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more favourable for those patients who 
were treated early in their illness. 

Discussion

Neurobrucellosis is a rare manifestation 
of brucellosis; it is reported that about 
4%–13% of patients with brucellosis will 
develop neurobrucellosis [5,10,11]. In our 
centre, the frequency of neurobrucellosis 
was lower (1.45%) than in previous epide-
miological studies. This might be because 
our centre is a referral centre and we do not 
have an active screening system to find new 
cases in the population. Some patients might 
be referred to neurological clinics and some 
are not registered if they are not admitted 
to hospital. In any case, the true frequency 
of neurobrucellosis is difficult to establish 
because many patients are not diagnosed 
and uncomplicated cases are not admitted 
to hospital. As in any hospital-based ret-
rospective review of medical records, we 
cannot generalize the findings to the entire 
population.

In our study the frequency of disease 
was higher in males, a finding that is com-
patible with a similar study in the Islamic 
Republic of Iran [12]. Other investigators 
have reported a male:female ratio of 2:1. In 
Saudi Arabia the female:male ratio was 2:1 
[9]. There was no age preference detected 
for this disease. Most of the patients were 
married, lived in rural areas and worked as 
farmers. This is expected as brucellosis is an 
occupational disease in shepherds, abattoir 
workers, veterinarians, dairy-industry pro-
fessionals and personnel in microbiology 
laboratories. 

Meningoencephalitis can be seen in the 
acute form and it may also present in chronic 
form when the peripheral or central nervous 
system is involved, with epidural granu-
loma, demyelination of the brain or spinal 
nerve roots and long tract degeneration. 

Meningitis has been reported to be the 
most frequent presentation, occurring in 
about 50% of the cases [13]. In our study, 
16 cases (80%) had evidence of menin-
geal infection, as indicated by pleocytosis, 
elevated protein level in the CSF and usu-
ally hypoglycorrhachia. Meningitis and 
meningo encephalitis were found in 20 
(60%) and 4 (20%) the cases respectively. 
Rasoolinejad in a study of 22 Iranian pa-
tients with neurobrucellosis found that 10 
patients had meningoencephalitis, 7 had 
meningitis, 3 had polyradiculopathy and 
1 presented with spinal epidural abscess 
and 1 had brain abscess [12]. In a study 
in Saudi Arabia among 18 patients with 
neurobrucellosis, 11 (61.1%) patients had 
meningitis [9]. Koussa et al. found that the 
most common initial clinical manifestations 
in 15 cases of neurobrucellosis in France 
were meningoencephalitis and acute or 
subacute meningitis in 5 (33.3%) and 4 
(26.7%) patients respectively [14]. In a 
study in Turkey of 73 patients with bru-
cellosis, 13 patients had neurobrucellosis 
(17.8%), 10 had chronic meningitis and 3 
had acute meningitis [15]. Bellissma et al. 
reported that of 6 cases of neurobrucellosis 
in Italy, 2 had meningoencephalitis, 1 had 
meningitis with brain abscess and 3 had 
encephalomyelitis [16]. 

In our study 2 (10%) patients had mye-
lopathy with pure upper motor neurone syn-
drome. The peripheral nerve lesions which 
led to radiculopathy or polyradiculopathy 
were seen in 1 (5%) patient. In Saudi Ara-
bia, of 18 patients with neurobrucellosis, 
1 presented with polyradiculopathy [9]. In 
another study in France, of 15 patients with 
neurobrucellosis 2 had polyradiculoneuritis 
[14]. Goktepe reported a case of neuro-
brucellosis resembling Guillain–Barré syn-
drome [17]. 

Intracerebral and subarachnoid haemor-
rhage due to a mycotic aneurysm occurred 
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in 1 patient. In the study in Saudi Arabia 
4 patients had meningovascular complica-
tions manifested by stroke or intracerebral 
haemorrhage [9], a figure that is higher than 
our results. Tuncer Ertem reported a case 
of subdural haemorrhage in a 49-year-old 
female who had neurobrucellosis [18]. 

Most patients responded favourably to 
treatment. The most commonly used an-
tibiotics were rifampin, doxycycline and 
trimethoprim–sulfamethoxazole, in various 
combinations for at least 3 months. Some 
patients received streptomycin or ceftri-
axone. A regimen consisting of 3 or all 4 
of these antimicrobial agents is generally 
effective for neurobrucellosis, although the 
addition of steroids has not proven to be 
consistently beneficial [9]. Corticosteroids 
seem to protect the tissues from the ef-
fects of bacterial toxins and reduce the 
incidence of long-term complications [19]. 
The outcome was more favourable for those 
patients who were treated earlier in the 
course of the condition. Those who present 
with prolonged symptoms that last several 
months may respond more slowly to ther-
apy and have neurological sequelae. Hence 
it is important to consider the possibility of 

neurobrucellosis in an endemic region and 
to treat it aggressively.

In our study 5 (25%) cases had perma-
nent sequelae, 1 of whom (5%) died. In 
McLean et al.’s study of 18 patients, 5 had 
residual neurological deficits and 4 of them 
developed permanent hearing loss [9]. In 
our study 1 patient had permanent hear-
ing loss. In a Nordic study a 20-year-old 
Turkish immigrant with spastic paraplegia 
and hearing loss had neurobrucellosis [20]. 
Bodur et al. reported 1 case of hearing loss 
among 13 patients with neurobrucellosis 
[15].

Neurobrucellosis is an uncommon, se-
rious complication of brucellosis. How-
ever, in endemic areas such as Hamedan 
province, the disease should be ruled out 
in all patients who develop unexplained 
neurological symptoms. The clinical signs 
and symptoms of brucellosis are misleading 
and many cases are diagnosed as pyrexia 
of unknown origin [21,22]. Physicians and 
health workers in endemic areas need to be 
alert to the possibility of the disease and 
have access to suitable laboratory facilities 
for diagnosis.
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التعرف عىل خصائص أبواغ العصوية اجلمرية املستفَردة من التـربة بالتحليل الكيميائي احليوي وتفاعل 
البوليمرياز السلسيل املتكرر

فاطمة واحدي، غالمرضا مؤذين جوال، مهدي كياين زاده، حممود حممودي
اخلالصة: يتكرر التبليغ عن فاشيات العصوية اجلمرية لدى احليوانات يف مجهورية إيران اإلسالمية. وقد أجرى 
الباحثون يف هذه الدراسة حتلياًل لعينات التـربة من املناطق املوطونة باملرض يف إيران، وجرى حتديد مستفردات 
السلسيل  البوليمرياز  تفاعل  استخدم  كام  املعتادة.  احليوية  والكيميائية  البكتـريولوجية  بالطرق  اجلمرية  العصوية 
وحساسة  رسيعة  تشخيصية  مقايسة  يمثِّل  أنه  التفاعل  هذا  أثبت  وقد  املستفَردات،  عىل  للتعرف  كبديل  املتعدد 
عة للفئران والُقَبْيعة.  ونوعية. وأكدت النتائج وجود 25 عينة حتتوي عىل العصوية اجلمرية، منها تسع عينات ُمَفوَّ
وتثبت الدراسة إمكانية استخدام تفاعل البوليمرياز السلسيل املتعدد كبديل يعّول عليه يف كشف أبواغ العصوية 

د مرض اجلمرة اخلبيثة والسيَّام يف املناطق املوبوءة. اجلمرية، ويف الدراسات الوبائية، ويف تـرصُّ
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ABSTRACT Outbreaks of Bacillus anthracis in animals are repeatedly reported in the Islamic Republic 
of Iran. In this study soil samples were analysed from endemic regions of the country, and B. anthracis 
isolates were identified by classical bacteriological and biochemical methods. A multiplex polymerase 
chain reaction (PCR) assay was also developed as an alternative for identification of isolates, and was 
shown to be a rapid, sensitive and specific diagnostic assay. The results confirmed that 25 samples con-
tained B. anthracis, of which 9 were virulent for mice and guinea pigs. This study suggests that multiplex 
PCR can be used as a reliable alternative for the detection of B. anthracis spores.

Caractérisation d’isolats de Bacillus anthracis provenant du sol par analyse biochimique et PCR 
multiplex
RÉSUMÉ Des épidémies de Bacillus anthracis chez les animaux sont souvent signalées en République 
islamique d’Iran. Dans cette étude, des échantillons de sol venant de régions endémiques du pays ont 
été analysés et des isolats de B. anthracis ont été identifiés grâce aux méthodes bactériologiques et 
biochimiques classiques. Un test d’amplification en chaîne par polymérase (PCR) multiplex a également 
été mis au point pour identifier les isolats, et il s’est avéré que cette autre solution constituait un test 
diagnostique rapide, sensible et précis. Les résultats ont confirmé que 25 échantillons contenaient 
B. anthracis, et que 9 souches étaient virulentes pour les souris et les cobayes. Cette étude suggère 
que la PCR multiplex peut être utilisée comme solution de remplacement fiable aux fins de la détection 
de spores de B. anthracis.
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Introduction

Bacillus anthracis is a gram-positive, aer-
obic, spore-forming bacterium that causes 
anthrax in mammals [1]. B. anthracis spores 
are very resistant to various conditions. The 
spores can survive for many years in soil. 
This long survival is important in epidemi-
ological studies and in planning for control 
and prevention of anthrax. The success of 
the attenuated Sterne veterinary vaccine 
in 1930 resulted in a global reduction of 
anthrax cases in livestock in response to na-
tional vaccination programmes.

Unfortunately there are still regions 
where anthrax is endemic. The Islamic 
Republic of Iran is an endemic region with 
many reported outbreaks in recent years. 
Outbreaks occur not only in wild ani-
mals [2] but also in domestic animals [3]. 
Animals become infected after coming into 
contact with soil-borne spores when graz-
ing. Humans become infected after contact 
with infected animals or their contaminated 
products [4]. Surveillance and monitor-
ing of anthrax is therefore a focus in public 
health.

B. anthracis is closely related to sev-
eral species, including B. cereus and B. 
thurengiensis [5,6]. The virulent strains of 
B. anthracis harbour 2 virulent plasmids, 
toxin-encoding plasmid pX01 (181.7 kb) 
[7,8] and plasmid pX02 (96.2 kb) which 
codes for the capsule [9]. The current rou-
tine laboratory diagnostic method for B. 
anthracis is microbiological analysis [4,10].
Avirulent B. anthracis strains lack pX01 
and pX02 and cannot be distinguished 
from other related species with these 
time-consuming microbiological analyses 
[11,12]. Therefore, development of a spe-
cific and rapid method for detection of B. 
anthracis is required. 

In this study soil samples were collect-
ed from regions of the Islamic Republic 
of Iran where there are repeated reports 
of outbreaks of B. anthracis. These sam-
ples were analysed for the presence of 
B. anthracis using routine assay and a mul-
tiplex polymerase chain reaction (PCR) 
assay that was established in-house (at the 
Razi Vaccine and Serum Research Institute, 
Mashhad, Islamic Republic of Iran). 

Methods

Soil sampling
Soil samples were randomly collected 
from anthrax-endemic regions of Isfahan 
province in the central part of the Islamic 
Republic of Iran. A total of 60 specimens 
were collected. In each collection, approxi-
mately 500 g of the topsoil to a maximum 
depth of 20 cm were included and trans-
ferred to labelled bags.

Spore extraction and bacteria 
identification
An overnight incubated soil suspension in 
sterile phosphate-buffered saline (PBS) was 
passed through a 0.45 µm filter and the de-
posit was suspended in sterile PBS. The 
aliquot was heated at 65 °C to destroy veg-
etative cells and activate the spores. Then 
the suspension was centrifuged and the 
resuspended pellet was streaked onto dupli-
cate plates of PLET agar (a selective media 
for B. anthracis) and blood agar media. 
One set of cultured plates was incubated at 
37 °C and the other at 40 °C, both aerobi-
cally. Colonies emerging were examined 
for morphological and cultural features of 
B. anthracis at the end of 24–48 hours of 
incubation.

Biochemical and biological analysis
The colonies identified as B. anthracis were 
selected and further biochemical tests were 
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conducted according to classical bacterio-
logical methods [13]. The saline suspension 
containing different numbers of spores was 
injected subcutaneously to mice and guinea 
pigs to evaluate the lethality of the isolates 
[14,15].

Total DNA extraction
Bacterial isolates were cultured on blood 
agar plates and then 1 colony was picked 
and resuspended in normal saline. All of 
the bacterial suspensions were inactivated 
in boiling water for 15 minutes. A simple 
and rapid method was used for total DNA 
extraction. Briefly, 200 µL of inactivated 
bacterial cultures were vortexed vigorous-
ly and then frozen in liquid nitrogen. The 
samples were thawed and vortexed again. 
These steps were repeated 3 times and then 
the samples were centrifuged at 12 000 × g 
for 1 minute. Finally, the obtained superna-
tants were used as DNA source directly.

Primers
Three pairs of primers were designed accord-
ing to B. anthracis sequences deposited in 
the GenBank® database. The primers were 
synthesised by TIB MOLBIOL (Berlin, 
Germany). The primers that were used for 
specific amplification of B. anthracis chro-
mosome (Bac) were designed on the basis 
of the previously published sequences [16]. 
Protective antigen (PA) and capsule (Cap) 

primers were used to confirm the presence 
of plasmids pX01 and pX02 respectively. 
These primers were confirmed to be specif-
ic for targets based on the previous studies 
and after comparison with B. anthracis se-
quences from the database of the National 
Centre for Biotechnology Information us-
ing the BLAST network server [17–20]. 
Sequences of these oligonucleotide primers 
are shown in Table 1.

Multiplex PCR
In order to optimize the PCR reaction, we 
first set each primer at a concentration of 
5 pmol in separate amplification reactions. 
Subsequently we optimized the multiplex 
PCR reactions.

The final optimized PCR mixtures 
(25 µL) consisted of: 200 µM each of 
dATP, dCTP, dGTP and dTTP, 4 mM 
MgCl2, 5 pmol of each primer, and 
2.5 µL of 10 × reaction buffer (100 mM 
(NH4)2SO4, 200 mM Tris–HCl (pH 8.8), 
1% Triton X-100, 100 mM KCl, 1 mg/mL 
BSA) and 0.05 pg of DNA extraction in 
3 µL doubled-distilled water. PCR analysis 
was performed under the following con-
ditions using the Techne 1600 (Techne, 
Cambridge, United Kingdom): 1× 
(94 °C for 5 min), 35 × (94 °C for 50 s 
followed by 58 °C for 50 s and 72 °C for 
50 s ), 1 × (72 °C for 1 min), cool to 25 °C. 

Table 1 Primers used for Bacillus anthracis gene amplification

Primer Sequence (5–3) Expected size Target gene

Bac F AAT GAT AGC TCC TAC ATT TGG AG
150 bp Chromosome

Bac R TTA ATT CAC TTG CAA CTG ATG GG

PA F CGA AAA GGT TAC AGG ACG G
330 bp pX01

PA R CAA GTT CTT TCC CCT GCT A

Cap F GTA CCT GGT TAT TTA GCA CTC
209 bp pX02

Cap R ATC TCA AAT GGC ATA ACA GG

Bac = B. anthracis chromosome; PA = protective antigen; Cap = capsule. 
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Serial dilutions of extracted DNA were 
used as the template for multiplex PCR. 
The specificity of optimized multiplex 
PCR was tested using archived samples of 
the Bacillus genus: B. subtilis, B. cereus, B. 
thuringiensis and B. mycoides. 

Analysis and detection of amplified 
DNA (PCR products) 
Finally, 5 µL of each amplification re-
action was analysed on 2% w/v agarose 
in Tris-acetate-EDTA buffer containing 
0.5 µg/mL ethidium bromide. A 50 bp mark-
er (Fermentas, Lithuania) was also included 
on every gel. The gel was analysed under 
ultraviolet illumination.

Results

The presence of B. anthracis in collected 
soil samples was determined and analysed 
morphologically and biochemically. A to-
tal of 25 samples were positive: 11 of these 
positive samples displayed rods with cap-
sules by Giemsa staining, 9 of them were 
lethal to mice and guinea pigs and 8 of the 
samples did not produce toxin or capsule. 
Table 2 summarizes the results.

Our optimized multiplex PCR assay was 
able to successfully amplify 3 fragments of 
the expected sizes from extracted DNA of 
positive controls. Three fragments of 152 
bp (Bac), 209 bp (Cap) and 330 bp (PA) 
reflected the presence of B. anthracis chro-
mosome, capsule and toxin respectively. 
The sensitivity of this assay was tested by 
serial dilution of genomic DNA from the B. 
anthracis positive control. A minimum of  
0.05 pg of total DNA was sufficient to be 
used as a template in the PCR. The multi-
plex PCR proved to be very specific for B. 
anthracis and did not result in false posi-
tives with any other bacteria. Therefore, the 
specificity for this protocol was calculated 
at 100%. The presence of B. anthracis was 
confirmed in all 25 samples by amplification 

of the 152 bp Bac DNA fragment. Cap and 
PA fragments were amplified in 12 and 14 
samples respectively (Figures 1, 2 and 3).

Discussion

Anthrax is still one of the most serious 
infectious diseases in animals and man 
because of its highly resistant spores and 
wide distribution. Approximately 95% of 
anthrax cases in humans result from ex-
posure to infected soil or animals, through 
skin lesions. Therefore, continuous surveil-
lance for anthrax is essential to prevent this 
threat, especially in the Islamic Republic of 
Iran, where there are a number of endem-
ic regions. During a 1945 outbreak in the 
Islamic Republic of Iran, 1 million sheep 
died, one of the largest anthrax epizootics 
in herbivores reported [5]. In recent years 
controlling the disease through vaccination 
has reduced anthrax cases in the country. 

The survival of anthrax spores in soil 
is an important factor, especially in animal 
outbreaks. A classic case is the experi-
ence at Gruinard Island, Scotland, during 
the Second World War, where spores per-
sisted and remained viable for 36 years. 
Decontamination of the island was complet-
ed in stages, beginning in 1979 and ending in 
1987, when the island was finally declared 
fully decontaminated. There have been sim-
ilar experiences in northern Canada and 
south Sudan [18,19]. Specific soil parame-
ters, such as alkaline pH, adequate nitrogen, 
calcium and organic material, are required 
in conjunction with extreme weather chang-
es to undergo a vegetative cycle and cause 
disease in grazing animals, producing the 
occasional outbreaks [20]. 

In our study 25 isolates of B. anthra-
cis from infected regions of the Islamic 
Republic of Iran were obtained, of which 
9 were virulent in guinea pigs and mice. 
Bacillus bacteria are notable for their 
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Table 2 Results of screening of isolated Bacillus anthracis strains: success in 
detection by in-house polymerase chain reaction (PCR) assay or traditional 
methods

Test 
number

Presence of 
B. anthracis 

chromosome 
by PCR

Capsule presence Toxin production

By PCR By Giemsa 
staining

By PCR Lethality 
in mice or 

guinea pigs

1 + + + – –

2 + – – – –

3 + + + + +

4 + – – – –

5 + + + + +

6 + – – + –

7 + + + + +

8 + – – – –

9 + + + + +

10 + + + + +

11 + – – + –

12 + – – + –

13 + – – + –

14 + + + + +

15 + + + + +

16 + – – – –

17 + + + + +

18 + – – + –

19 + – – – –

20 + + – – –

21 + + + – –

22 + + + + +

23 + – – – –

24 + – – – –

25 + – – – –

phenotypic similarities. The species can 
be distinguished on the basis of time-con-
suming biochemical and microbiological 
analysis [6]. The main feature used to dis-
tinguish B. anthracis from other closely 
related Bacillus spp. is the presence of 2 

virulent plasmids pX01 and pX02. The use 
of PCR as a highly sensitive, specific and 
rapid test for identification has been report-
ed. Virulent genes on these plasmids have 
been used as markers to detect B. anthracis 
using PCR assay [21,22]. Avirulent strains 
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Figure 3 Agarose gel electrophoresis 
of multiplex polymerase chain reaction 
products of Bacillus anthracis isolates (Bac 
= B. anthracis chromosome; PA = protective 
antigen; Cap = capsule)

Lanes: (17) Bac+ Cap+ PA+ (18) Bac+ Cap– 
PA+ (19) Bac+ Cap– PA– (20) Bac+ Cap+ 
PA– (21) Bac+ Cap+ PA– (22) Bac+ Cap+ PA+ 
(23) Bac+ Cap– PA– (24) Bac+ Cap– PA– (25) 
Bac+ Cap– PA– (M) 50 bp DNA marker

Figure 1 Agarose gel electrophoresis 
of multiplex polymerase chain reaction 
products of Bacillus anthracis isolates (Bac 
= B. anthracis chromosome; PA = protective 
antigen; Cap = capsule)

Lanes: (1) Bac+ Cap+ PA– (2) Bac+ Cap– PA– 
(3) Bac+ Cap+ PA+ (4) Bac+ Cap– PA– (5) Bac+ 
Cap+ PA+ (6) Bac+ Cap– PA+ (7) Bac+ Cap+ 
PA+ (8) Bac+ Cap– PA– (M) 50 bp DNA marker

Figure 2 Agarose gel electrophoresis 
of multiplex polymerase chain reaction 
products of Bacillus anthracis isolates (Bac 
= B. anthracis chromosome; PA = protective 
antigen; Cap = capsule)

Lanes: (9) Bac+ Cap+ PA+ (10) Bac+ Cap+ 
PA+ (11) Bac+ Cap– PA+ (12) Bac+ Cap– PA+ 
(13) Bac+ Cap– PA+ (14) Bac+ Cap+ PA+ (15) 
Bac+ Cap+ PA+ (16) Bac+ Cap– PA– (M) 50 
bp DNA marker

that lack both of these plasmids cannot be 
distinguished from other B. cereus group 
bacteria with classical analysis [5].

In this study, a reliable and rapid meth-
od for detection and characterization of B. 
anthracis was developed. With multiplex 
PCR, simultaneous amplification of specific 
genes on bacterial chromosome and 2 plas-
mids was performed. This assay is suitable 
for general identification of B. anthracis, 
because a strain lacking both pX01 and 
pX02 cannot be distinguished from other 
related species by microbiological analysis. 
This sensitive and rapid assay is a reliable 
test for confirmation and characterization of 
B. anthracis in laboratories.

It is important to keep in mind that stud-
ies of the epidemiology of B. anthracis are 
an important component in planning control 
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treatment and prophylaxis procedures, as well as control and surveil-
lance processes for anthrax in humans and animals.
With two rounds of a rigorous peer-review process, it is a relevant 
source of information for the management of anthrax in humans and 
animals. 
This publication is in press and will be in print shortly. Further infor-
mation about WHO publications can be found at: http://www.who.int/
bookorders/anglais/home1.jsp?sesslan=1 
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ABSTRACT This study is the first report on the prevalence of coronary heart disease (CHD) and its 
associated risk factors in adult residents of Tehran. Standard supine ECG data were collected for 5984 
men and women aged ≥ 30 years and coded by Minnesota criteria. All major cardiovascular risk fac-
tors were also measured. Based on Rose angina, self-reported history of CHD or ECG-defined CHD, 
the aged-adjusted prevalence of CHD was 21.8% (22.3% in women and 18.8% in men). Variables 
independently associated with CHD were female sex, age, systolic blood pressure, 2-hour postprandial 
glucose, body mass index, waist-to-hip ratio and LDL/HDL cholesterol ratio.

ل انتشار األمراض القلبية التاجية بني البالغني يف طهران: دراسة الغلوكوز والشحوم يف طهران معدَّ
فرزاد حدايق، هادي هرايت، آرش غانباريان، فريدون عزيزي

ل انتشار األمراض القلبية التاجية وما يرتبط هبا من  اخلالصـة: متثِّل هذه الورقة البحثية التقرير األول حول معدَّ
وضعية  يف  القلب  كهربية  ختطيط  حول  بيانات  عت  جمُ وقد  طهران.  يف  القاطنني  البالغني  لدى  االختطار  عوامل 
معايري  بحسب  ترميزها  وتم  عامًا  ثالثني  عىل  أعامرهم  تزيد  الذين  والنساء  الرجال  من   5984 لدى  االضطجاع 
تعاريف  إىل  واستنادًا  الوعائية.  القلبية  لألمراض  الكربى  االختطار  عوامل  جيع  كذلك  وقيست  “مينيسوتا”. 
الذايت عن سوابق مرض قلبي تاجي، أو اكتشاف مرض قلبي تاجي  “روز” للذبحة، وبحسب اإلبالغ  استبيان 
ح بحسب العمر النتشار املرض القلبي التاجي %21.8  ل اإلجايل املصحَّ بواسطة ختطيط كهربية القلب؛ كان املعدَّ
)22.3% لدى النساء و18.8% لدى الرجال(. أما املتغريات التي ترتبط ارتباطًا إفراديًا باملرض القلبي التاجي فهي 
اجلسم،  كتلة  وَمْنسب  الطعام،  تناول  من  ساعتني  بعد  الدم  وغلوكوز  االنقبايض،  الدم  وضغط  والعمل  اجلنس 
LDL إىل كولستـرول الربوتني  ونسبة اخلرص إىل الورك، ونسبة كولستـرول الربوتني الشحمي املنخفض الكثافة 
الشحمي املرتفع الكثافة HDL. ويتبنيَّ من هذه النتائج أن من الرضوري أن يوضع موضع التنفيذ عىل جناح الرسعة 

ل انتشار عوامل االختطار لألمراض القلبية التاجية، والسيَّام لدى النساء يف طهران. برنامج وطني لتقليص معدَّ

Prévalence des cardiopathies coronariennes chez les adultes à Téhéran : étude sur les lipides 
et le glucose
RÉSUMÉ Il s’agit de la première étude consacrée à la prévalence des cardiopathies coronariennes 
(CPC) et aux facteurs de risque associés chez les adultes vivant à Téhéran. Un électrocardiogramme 
standard a été réalisé en position allongée sur 5 984 hommes et femmes âgés de 30 ans et plus et les 
résultats ont été recueillis et codés selon les critères du Minnesota. Les principaux facteurs de risque 
cardiovasculaire ont également été mesurés. La prévalence ajustée sur l’âge des CPC, calculée sur 
la base de l’angor détecté grâce au questionnaire de Rose, des antécédents autodéclarés de CPC ou 
des CPC révélées par l’ECG, était globalement de 21,8 % (22,3 % chez les femmes et 18,8 % chez les 
hommes). Les variables indépendamment associées aux CPC étaient le sexe féminin, l’âge, la pression 
artérielle systolique, la glycémie postprandiale deux heures après un repas, l’indice de masse corporelle, le 
rapport tour de taille/tour de hanches et le rapport cholestérol LDL/HDL. 
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Introduction

Coronary heart disease (CHD) is one of 
the most common causes of morbidity and 
mortality in different communities [1,2]. In 
the United States of America, CHD is the 
leading cause of death in adults, accounting 
for approximately one-third of all deaths in 
people over the age of 35 years [3]. Despite 
the lack of accurate data, there is some evi-
dence to indicate that CHD is increasing in 
magnitude in the Islamic Republic of Iran. 
While age-adjusted mortality from CHD 
is gradually falling in developed countries 
[2,4], the rate has increased by 20%–45% 
in the Islamic Republic of Iran [5,6]. It 
seems likely that changing lifestyles such as 
high consumption of processed foods rich 
in saturated fat and a low level of physical 
activity along with the rising prevalence of 
obesity and type 2 diabetes are leading to 
a progressive increase in the prevalence of 
cardiovascular (CVD) risk factors and CHD 
in developing countries [7,8]. 

Studies on the adult population of Te-
hran show a high prevalence of metabolic 
syndrome and CVD risk factors, particular-
ly hypertension, high total cholesterol (TC) 
and low high-density lipoprotein choles-
terol (HDL-C) and high waist-to-hip ratio 
(WHR) [9–11]. This study was conducted to 
determine the prevalence of CHD in Tehran 
from 3 measures—the Rose questionnaire 
on angina pectoris, self-reported previous 
medical history and Minnesota coding of a 
12-lead resting electrocardiogram (ECG)—
and to identify its associated risk factors.

Methods

Sample
The Tehran Lipid and Glucose Study is a 
longitudinal study, the first phase of which 
was a cross-sectional or baseline examina-
tion survey from 1999 to 2001. It was de-

signed to estimate the prevalence of CVD 
risk factors in a representative sample of an 
Iranian urban population selected by ran-
dom cluster sampling from district no. 13 of 
Tehran. Details of the rationale and design 
have been published elsewhere [12]. There 
were 8071 individuals aged ≥ 30 years who 
completed the baseline survey and whose 
data were used for the current study. 

Data collection
The data were collected by means of inter-
views, with completion of a questionnaire 
for demographic data and CHD history, 
physical examination for blood pressure, 
pulse rate, ECG and anthropometrical 
measures and laboratory measurements for 
lipid and glucose profiles. The data col-
lected were stored directly in a computer 
database [13]. 

Coronary heart disease
For this study, CHD was defined as symp-
toms of angina pectoris based on the Rose 
angina questionnaire or self-reported posi-
tive history of CHD or ECG positive for 
CHD. The prevalence of CHD was esti-
mated after application of each individual 
criterion and also after combination of these 
3 individual measures.

Using a Farsi language version of the 
Rose questionnaire, history of any chest 
pain was assessed during the interviews. 
Rose angina score was measured for partici-
pants who had chest pain during exertion. 
This pain forces the person to stop and goes 
away in less than 10 minutes when he/she 
stops. If present, the pain is situated over the 
anterior or left lateral sternum or radiates to 
the left arm [14]. 

Self-reported history of CHD was de-
fined as a positive answer at the time of the 
interview to the question as to whether the 
patient had ever had a prior diagnosis of 
CHD by a physician. 
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A 12-lead resting ECG was recorded for 
each individual ≥ 30 years in the Tehran Li-
pid and Glucose population by 2 trained and 
qualified technicians according to a standard 
recording protocol developed by the School 
of Public Health, the University of Min-
nesota using a PC-ECG 1200 machine [15]. 
Two qualified physicians coded the ECGs 
independently according to the Minnesota 
codes using a measuring loupe specially 
manufactured by University of Minnesota 
[15]. To assure the quality, a third qualified 
physician recoded 10% of ECGs and all the 
data were double-entered. The population 
was categorized into 3 groups (probable 
CHD, possible CHD and non-CHD) on the 
basis of ECG findings and Whitehall crite-
ria [16]. Minnesota codes of 1.1–1.2 were 
considered as probable CHD and codes 1.3, 
4.1–4.4, 5.1–5.3 or 7.1 as possible CHD 
[16]. In our analysis, we considered both 
probable and possible CHD as a single 
definition of ECG-defined CHD. 

Clinical data 
The details of data collection have already 
been described [10]. This included systo-
lic blood pressure (SBP), diastolic blood 
pressure (DBP), weight, height and waist 
circumference to calculate WHR, waist-to-
height ratio (WHeR) and body mass index 
(BMI). 

A blood sample was taken after 12–14 
hours overnight fasting for biochemical 
measurements. Blood samples were taken 
in a sitting position according to the stand-
ard protocol and centrifuged within 30–45 
min of collection. All blood analyses were 
done at the Tehran Lipid and Glucose Study 
research laboratory on the day of blood 
collection. 

For the oral glucose tolerance test, 82.5 g 
glucose monohydrate solution (equivalent to 
75 g anhydrous glucose) was administered 
orally to participants and serum glucose was 

measured 2 hours later. Fasting blood sugar 
(FBS) and 2-hour postglucose challenge 
(2hPG) were measured on the day of blood 
collection by the enzymatic colorimetric 
method using glucose oxidase. 

For lipid measurements, TC and trigly-
ceride (TG) kits (Pars Azmoon Inc., Islamic 
Republic of Iran) were used. TC and TG 
were assayed using enzymatic colorimetric 
tests with cholesterol esterase and cholester-
ol oxidase, and glycerol phosphate oxidase, 
respectively. HDL-C was measured after 
precipitation of the apolipoprotein B con-
taining lipoproteins with phosphotungistic 
acid. Low-density lipoprotein cholesterol 
(LDL-C) was calculated from serum TC, 
TG and HDL-C [17]; it was not calculated 
when serum TG concentration was greater 
than 400 mg/dL. A lipid standard (Calibra-
tor for Automated Systems, Boehringer 
Mannheim, Germany, cat. no. 759350) 
was used to calibrate the Selectra 2 auto- 
analyser for each day of laboratory analyses. 
All samples were analysed when internal 
quality control met the acceptable criteria. 
Inter- and intra-assay coefficients of varia-
tion were 2.0% and 0.5% for TC and 1.6% 
and 0.6% for TG respectively. 

Statistical analysis
Statistical analyses were done using SPSS, 
version 10.01 statistical software pack-
age and data were presented as means and 
standard deviations (SD). Prevalence esti-
mates of CHD were adjusted to the World 
Health Organization (WHO) world standard 
population distribution. Student t-test was 
used for comparison of means and chi-
squared tests were used for comparison of 
frequencies. P-values < 0.05 were consid-
ered to be statistically significant. 

Univariate analysis was performed us-
ing CHD as a dependent variable and age, 
sex, LDL-C, HDL-C, TC, TG, non-HDL-C, 
LDL/HDL ratio, FBS, 2hPG, hip and waist 
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circumferences, weight, height, BMI, WHR, 
WHeR, SBP, DBP, hypertension, and smok-
ing as independent variables. The independ-
ent variables that had P-values < 0.2 on 
univariate analysis were considered for risk 
factor analysis in binary logistic regression 
analysis. Moreover, because of colinearity 
of some independent variables with others, 
we included just one of those with r > 0.60. 
So the final variables for logistic regression 
analysis were: age, sex, SBP, DBP, FBS, 
2hPG, hypertension, smoking, BMI, WHR, 
LDL/HDL ratio, TG and TC. 

Results

Of all the 8071 individuals ≥ 30 years who 
participated in the first phase of the Tehran 
Lipid and Glucose Study, information about 
angina pectoris, previous history of CHD 
and ECG-defined CHD was available for 
5984 individuals. 

Overall, after age adjustment, 21.8% of 
the Tehran population ≥ 30 years had CHD, 
i.e. at least 1 of the 3 criteria (angina, previ-
ous history or ECG-defined CHD (Table 
1). Women had marginally significantly 
higher prevalence than men (22.3% versus 
18.8 %, P = 0.05). Women also had higher 
prevalence of CHD based on angina or ECG 
definition alone (21.3% versus 17.5%, P < 
0.05).

There were 604 cases of angina (10.1%), 
324 cases with positive history of CHD 
(5.4%) and 662 cases with ECG-defined 
CHD (11.1%). After age adjustment, the 
prevalence of angina pectoris based on 
the Rose angina questionnaire was 10.7%, 
self-reported history of CHD 6.0% and 
ECG-defined CHD 11.8% (Figure 1). 

Older subjects (≥ 65 years) had a 62% 
higher prevalence of angina (15.8% versus 
9.7%), had a more than 4-fold higher preva-
lence of previous history of CHD (16.5% 
versus 3.9%) and had a 2.7-fold higher Ta
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prevalence of ECG-defined CHD (24.9% 
versus 9.2%) (all P < 0.001).

After age adjustment, women had a 
significantly higher prevalence of angina 
pectoris than men (11.5% versus 8.9%, 
P < 0.001) and men had a higher rate of 
self-reported history of CHD than women 
(6.5% versus 4.6%, P < 0.01) (Figure 1). 
There was no significant difference be-
tween men and women in the age-adjusted 
prevalence of ECG-defined CHD (probable 
and possible CHD) (11.5% versus 10.4%), 
but when the prevalence of probable CHD 
was compared between the sexes, it was 

significantly higher in males (1.8% versus 
0.9%, P = 0.002) (data not shown).

The descriptive statistics and the signifi-
cance difference of clinical and biochemical 
characteristics for those with and without 
CHD (angina, previous history or ECG-
defined CHD) are presented in Table 2. 
Subjects with CHD had significantly higher 
values of all the major CHD risk factors 
including age, BMI, SBP, DBP, FBS and 
2hPG, serum TC and TG, LDL and non-
HDL cholesterol (all P values < 0.001). 
They also had greater waist circumference 
and higher WHR and WHeR (P < 0.001). 

0
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8

10

12

14

Men Women All

%

Rose angina History of CHD ECG de�ned CHD

**

*

Figure 1 Age-adjusted prevalence of coronary heart disease (CHD) for the 3 different criteria 
(Rose angina, self-reported history of CHD and ECG-defined CHD) in the Tehran population 
≥ 30 years. Prevalence estimates were adjusted to the WHO world standard population 
distribution. *P < 0.01; **P < 0.001 versus opposite sex
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Mean HDL cholesterol did not differ be-
tween subjects with and without CHD (P 
= 0.4). The same results were obtained 
when the analysis was performed separately 
for different definitions of CHD (data not 
shown).

The prevalence of current or past smok-
ing as well as hypertension was also sig-
nificantly higher in subjects who had CHD 
than those who did not (P < 0.001) (data 
not shown). 

A backwards conditional multiple lo-
gistic regression analysis was performed 
using CHD as the dependent variable and 
all statistically significant risk factors in 
the univariate analysis as independent vari-
ables. Table 3 shows the results of the final 

model. Six variables had an independent 
significant relationship with CHD: female 
sex (OR = 1.33; P < 0.001), age (OR = 1.03; 
P < 0.001), 2hPG (OR = 1.002; P = 0.011), 
BMI (OR = 1.02; P = 0.014), WHR (OR  =  
3.20, P = 0.040) and LDL/HDL cholesterol 
ratio (OR = 1.09; P = 0.001).

Discussion

In this community-based epidemiological 
study in Tehran, the overall age-standard-
ized prevalence of CHD defined as positive 
history of CHD, angina or ischaemic ECG 
was 21.8%. These results  concur with 
previous reports of CHD prevalence in the 

Table 2 Clinical and biochemical characteristics of the Tehran population ≥ 30 years with and 
without coronary heart disease (CHD)

Variable Without CHD
(n = 4740)

With CHDa

(n = 1244)
P-value

Sex (female, %) 56.4 59.0 0.05

Smoking (current and ex-smoker, %) 12.2 87.8 0.009

Hypertension (≥140/90 mmHg, %) 19.8 37.9 < 0.001

Mean (SD) Mean (SD)
Age (years) 46 (12) 54 (12) < 0.001

Body mass index (kg/m²) 27.3 (4.5) 28.2 (4.6) < 0.001

Waist circumference (cm) 90 (11) 94 (11) < 0.001

Hip circumference (cm) 101 (9) 102 (10) < 0.001

Waist-to-hip ratio 0.88 (0.08) 0.91 (0.08) < 0.001

Waist-to-height ratio 0.55 (0.07) 0.58 (0.07) < 0.001

Systolic blood pressure (mm Hg) 120.2 (18.5) 130.4 (23.5) < 0.001

Diastolic blood pressure (mm Hg) 78.6 (10.5) 81.4 (12.1) < 0.001

Fasting blood glucose (mg/dL) 99.5 (34.2) 109.9 (43.1) < 0.001

2-hour plasma glucose (mg/dL) 119.6 (54.6) 139.0 (70.1) < 0.001

Serum total cholesterol (mg/dL) 214.9 (44.0) 228.4 (50.4) < 0.001

Serum triglycerides (mg/dL) 180.6 (116.1) 200.1 (123.8) < 0.001

LDL cholesterol (mg/dL) 137.9 (37.6) 148.3 (42.7) < 0.001

HDL cholesterol (mg/dL) 41.9 (10.7) 41.7 (11.1) 0.4

Non-HDL cholesterol (mg/dL) 172.9 (43.9) 186.7 (49.6) < 0.001

LDL/HDL cholesterol 3.4 (1.2) 3.7 (1.3) < 0.001
aCHD was defined as Rose angina, self-reported history of CHD, or ECG-defined CHD.
n = number of participants; SD = standard deviation; LDL = low-density lipoprotein; HDL = high-density 
lipoprotein.
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Table 3 Independent determinants of coronary heart disease in the Tehran population ≥ 30 
years

Variable β SE OR (95% CI) P-value
Female sex 0.290 0.091 1.33 (1.11–1.59) 0.001
Age 0.039 0.004 1.03 (1.02–1.04) < 0.001
Systolic blood pressure 0.008 0.002 1.008 (1.004–1.012) < 0.001
Body mass index 0.023 0.009 1.02 (1.00–1.04) 0.014
Waist-to-hip ratio 1.163 0.567 3.20 (1.05–9.72) 0.040
2-hour plasma glucose 0.002 0.001 1.002 (1.000–1.003) 0.011
LDL/HDL cholesterol 0.094 0.028 1.09 (1.04–1.16) 0.001
LDL = low-density lipoprotein; HDL = high-density lipoprotein; SE = standard error; OR = odds ratio; CI = 
confidence interval.
Results of multivariate conditional logistic regression analysis adjusted for sex, age, systolic and diastolic blood 
pressure, fasting and 2-hour plasma glucose, smoking, body mass index, waist-to-hip ratio, total cholesterol, 
triglycerides and LDL/HDL cholesterol ratio.

Islamic Republic of Iran (Isfahan), which 
showed the overall prevalence of CHD 
based on the Rose questionnaire or ECG in 
subjects aged 30–79 years to be 19.4%, with 
a higher prevalence among women than men 
(21.9% versus 16.0%, P < 0.001) [18]. This 
is greater than other reports from the United 
States of America (USA) (11.8%) [19], 
India (11%) [20] and Saudi Arabia (5.5%) 
[21]. Comparison of the results of these epi-
demiological studies is difficult because of 
differences in the criteria for defining CHD 
and in age distribution of the study popula-
tion. We found only one study that used the 
same criteria as ours. In this study, based 
on the National Health and Nutrition Ex-
amination Survey data in the USA, the age-
adjusted prevalence of CHD was 11.8%. 
In a study in Kinmen, China, the overall 
prevalence of CHD in those aged ≥ 30 years 
based on diagnostic ECG was 21%, which 
is much higher than our results (11.8%) and 
may be related to the long-term stress of the 
people who are living under military control 
in that region [22]. The high prevalence of 
CHD in Tehran residents may follow the 
high prevalence of metabolic syndrome and 
CVD risk factors in our population that has 
been reported previously [8,9].

Women in the current study had a higher 
prevalence of Rose angina than men (11.5% 
versus 8.9%), which is similar to the results 
of other studies that found a higher rate 
of mild chest pain in women [23]. The 
reason for this higher positive response to 
the Rose questionnaire in women is not 
clear. However, the presence of a signifi-
cant association between Rose angina and 
other CVD risk factors in our results, which 
contradict the findings of other studies [22], 
along with the higher mortality rate that has 
been reported in women with angina symp-
toms [24], suggests that the Rose question-
naire responses offer good evidence for the 
presence of CHD. In the current study, in 
multivariate regression analysis, female sex 
was significantly associated with CHD with 
an OR of 1.33. In a population-based study 
in India, the age-standardized prevalence 
of CHD based on previously documented 
myocardial infarction and positive ECG was 
significantly higher in females than males 
(12.4% versus 5.0%, P < 0.001) [20]. The 
Kinmen study also reported the prevalence 
of ECG-defined CHD to be significantly 
higher in women than men (25.4% versus 
15.7%, P < 0.001) [22]. The higher preva-
lence of CHD in Iranian women reported in 
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our study may follow the higher prevalence 
of metabolic syndrome in women compared 
with men (42% versus 24%, P < 0.001) [9]. 
In the Islamic Republic of Iran, women gen-
erally have lower levels of physical activity 
than men, and overweight and obesity are 
more common among women [25]. 

In the current study 2hPG but not FBS 
was significantly associated with CHD. 
This implies, as in other reports [26], that 
2hPG is more strongly associated with CVD 
risk and that this association is independent 
of FBS and other CVD risk factors. 

We also found BMI and WHR to be inde-
pendent predictors of CHD, but compared to 
BMI, WHR had a higher regression coeffi-
cient and OR in multiple logistic regression 
analysis. This is consistent with the results 
of a recent large cross-sectional study in a 
multiethnic population [27]. This showed 
that even after adjustment for other CVD 
risk factors, the OR of WHR for predicting 
myocardial infarction was significantly 
greater than that of BMI. These results may 
suggest that redefinition of obesity based on 
WHR instead of BMI increases the estimate 
of CHD attributable to obesity. 

Our study showed the LDL/HDL cho-
lesterol ratio to be an independent pre-
dictors of CHD. It was previously shown 
that the mean HDL-C level was low in the 
Tehran adult population (41 mg/dL) [28]. 
Regarding the high levels of LDL-C in 
the subjects with CHD, it is possible that 
in the presence of low HDL-C, even mod-
est elevation of LDL-C with subsequent 
elevation of the LDL/HDL cholesterol ratio 

could contribute to CHD in our population. 
Similar results have also been reported in 
India [20].

The major limitation of this study was 
the cross-sectional assessment of CHD 
prevalence. Thus only survivors of CHD 
were assessed by this survey and the preva-
lence of non-fatal CHD does not reflect the 
burden of CHD in the Islamic Republic of 
Iran. Also the methods that were employed 
for diagnosis of CHD have well-recognized 
limited sensitivity and specificity and are 
expected to have even lower predictive 
values when used in the low-risk population 
[29]. Another limitation is that the data of 
the current study come from 1999–2001 
and the situation in the Islamic Republic 
of Iran may have changed over this period. 
But bearing in mind the increasing trend in 
the prevalence of obesity (both general and 
abdominal obesity) [30] and the reported 
incidence rate of diabetes (1%) in our popu-
lation [31], it is likely that the prevalence 
of CHD reported in the current study has 
increased by now.

In conclusion, 21.8% of the Tehran 
population aged ≥ 30 years was reported to 
have either angina pectoris, previous history 
of CHD or ECG findings consistent with a 
probable or possible CHD. These results 
demonstrate that CHD remains an important 
public health problem in Tehran residents. 
Regarding also the high prevalence of CVD 
risk factors and metabolic syndrome in 
this population, urgent steps are needed to 
reduce the risk factors by modifying diets 
and increasing levels of physical activity.
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RÉSUMÉ Cette enquête se propose d’évaluer la prévalence de la rhinite allergique dans une 
population rurale de la région de Settat et ses liens avec les parasitoses intestinales et les conditions 
de vie. L’étude a concerné 336 sujets habitant trois douars. La rhinite a été évaluée par le question-
naire ISAAC (International Study of Asthma and Allergies in Childhood). La prévalence est de 37,8 %. 
Elle est plus élevée chez les personnes âgées entre 15 et 49 ans, les illettrés, les fumeurs actifs, les 
personnes présentant une surcharge pondérale et celles qui présentent une hyperéosinophilie. Elle 
est significativement plus basse chez les enfants de moins de 10 ans. La rhinite est associée à la taille 
de la fratrie et à l’alphabétisme, mais elle n’est pas significativement influencée par la présence d’une 
parasitose intestinale ni d’une helminthiase. 

Prevalence of allergic rhinitis in a rural area of Settat, Morocco
ABSTRACT We evaluated the prevalence of allergic rhinitis in a rural population of Settat and its rela-
tionship with intestinal parasitosis and living conditions. The sample comprised 336 subjects living in 
3 clusters. Rhinitis was evaluated using the ISAAC questionnaire. Prevalence of rhinitis was 37.8%. It 
was higher in those aged 15–49 years, illiterate subjects, active smokers, those presenting with over-
weight and those with hypereosinophilia. It was significantly lower in children < 10 years. Rhinitis was 
associated with sibship size and literacy, but not with intestinal parasitosis and helminth infections.

ل انتشار التهاب األنف األَرجي يف املناطق الريفية يف منطقة سطات باملغرب معدَّ
سعيد الكتاين، برشى لطفي، عبد العزيز عيشان

ل انتشار التهاب األنف األَرجي بني سكان املناطق القروية يف منطقة سطات،  اخلالصة: قام الباحثون بتقييم معدَّ
وعالقة ذلك باألمراض الطفيلية املعوية وبأحوال املعيشة. وشملت عينة البحث 336 شخصًا يعيشون يف ثالث 
 .ISAAC عات، وقيَّم الباحثون التهاب األنف باستخدام استبيان الدراسة الدولية للربو واألرجية لدى األطفال جتمُّ
ل االنتشار أعىل بني أفراد الفئة العمرية 15-49 سنة، وبني  ل انتشار التهاب األنف 37.8%، وكان معدَّ وقد بلغ معدَّ
ل  غري املتعلمني، وبني املدخنني برشاهة، وبني الذين يعانون من زيادة الوزن، أو فرط اليوزينيات، يف حني كان معدَّ
مع  األنف  التهاب  وترابط  سنوات.  عرش  عمر  دون  األطفال  لدى   - إحصائيًا  به  ُيْعَتدُّ  بمقدار   - أقل  االنتشار 
عدد أطفال األرسة ودرجة اإلملام بالقراءة والكتابة، ولكنه مل يرتبط بداء الطفيليات املعوية وال العدوى بالديدان 

الطفيلية.
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Introduction

De nombreuses études ont montré 
l’augmentation de la prévalence de la rhi-
nite allergique sur une large échelle. Les 
facteurs environnementaux tels que les 
changements climatiques, la pollution 
atmosphérique croissante, les changements 
des modes de vie, le régime alimentaire, la 
flore microbienne intestinale, la diminution 
de l’incidence des infections, le tabagisme, 
l’allaitement et la vaccination peuvent jouer 
un rôle important dans sa survenue chez les 
sujets génétiquement prédisposés [1-5]. Au 
Maroc, comme ailleurs, la rhinite allergique 
constitue un véritable problème de santé en 
raison de sa prévalence élevée chez les ado-
lescents et les adultes et du coût de sa prise 
en charge [6-8].

Cette étude se propose d’évaluer la 
prévalence de la rhinite allergique et ses 
liens avec la taille de la fratrie, les parasi-
toses intestinales et plus particulièrement 
les helminthiases. La recherche de la rhinite 
allergique est effectuée au moyen du ques-

tionnaire de l’étude ISAAC (International 
Study of Asthma and Allergies in Child-
hood) [4,9].

Méthodes

Zone d’étude 
Settat est située au centre du Maroc, à 60 km 
au sud de Casablanca. Son climat est aride 
à semi-aride. La pluviométrie moyenne 
annuelle se situe autour de 284 mm avec une 
forte variabilité intra- et inter-annuelle (coef-
ficient de variation dépassant les 30 %). 
L’activité de la province est essentiel-
lement agricole. Le taux d’urbanisation 
est de 29,5 %. La population totale de la 
province est composée de 951 613 habitants, 
les habitants du milieu rural sont au nombre 
de 628 094 [10].

Population étudiée 
Il s’agit d’une enquête transversale qui a 
concerné une population rurale des environs 
de la ville de Settat, en l’occurrence les 

Tableau 1 Comparaison des caractéristiques socio-démographiques de l’échantillon avec 
celles de la population rurale de la province de Settat

Variables Nbre % Pourcentage au 
niveau du milieu 

rural de la province 

p

Sexe
 Féminin 173 51,5 48,9

0,886
 Masculin 163 48,5 51,1
Tranche d’âge (ans)
 3-9 45 13,4 12,6

0,99
 10-14 42 12,5 13,2
 15-29 102 30,4 32,8
 30-49 87 25,9 24,4
 50 et plus 60 17,9 17,0
Alphabétisme
 Instruits 179 53,3 60,7

0,0085
 Illettrés 157 46,7 39,7
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habitants des douars Dladla, Boukallou et 
Ouled Afif. L’étude a intéressé 336 sujets 
âgés en moyenne de 29,7 ans (écart type 
19,5). Cet échantillon est représentatif du 
milieu rural de la province, du point de vue 
sexe et tranches d’âge (Tableau 1). On re-
marque cependant une différence significa-
tive quant à l’alphabétisme.

Chaque sujet participant à l’enquête a 
donné son consentement libre et éclairé après 
avoir été informé de l’objectif de l’étude, 
de sa méthodologie, de ses contraintes, 
de l’accord du ministère de la Santé et du 
caractère confidentiel des renseignements 
qu’il fournira, de même que de son droit 
de refuser de participer ou de se retirer 
librement. Il a répondu à un questionnaire 
comportant des données anamnestiques 
diverses concernant des aspects multiples, 
socio-économiques, professionnels, 
consommation tabagique et antécédents 
pathologiques. Il a bénéficié d’un examen 
clinique somatique détaillé avec des 
mesures anthropométriques et des examens 
paracliniques.

Pour évaluer l’état trophique, l’indice de 
masse corporelle (IMC) a été retenu. Facile à 
calculer, il est obtenu en divisant le poids (en 
kilogramme [kg]) par le carré de la taille (en 
mètre carré [m2]). La classification proposée 
pour l’adulte par l’International Obesity Task 
Force de l’Organisation mondiale de la Santé 
distingue la maigreur (IMC < 18,5 kg/m2), 
le poids normal (IMC 18,5-24,9 kg/m2), la 
surcharge pondérale (IMC 25,0-29,9 kg/m2) 
et l’obésité proprement dite (IMC > 30 kg/m2) 
[11]. Chez l’enfant (âge < 18 ans), nous avons 
interprété le chiffre calculé selon la courbe de 
référence [12].

Questionnaire ISAAC
La méthodologie est inspirée de l’enquête 
ISAAC. Elle estime la prévalence des 
maladies allergiques : asthme, rhinite, ur-
ticaire et eczéma, en se basant sur un ques-

tionnaire simple et standardisé. Ainsi la 
rhinite allergique est retenue lorsque la 
personne interrogée répond oui à la ques-
tion : « Avez-vous eu des éternuements, un 
écoulement ou une obstruction nasale, alors 
que vous n’aviez ni rhume ni infection res-
piratoire ? » [4,9].

Prélèvements de selles et technique 
d’examen
Pour chaque participant, un échantillon 
de selles de trois jours successifs a été 
examiné. L’examen parasitologique a été 
réalisé dans l’heure qui suit la remise des 
prélèvements coprologiques. Il a consisté en 
un examen macroscopique et microscopique 
direct et après concentration selon la méthode 
standard diphasique de Bailenger [13].

Prélèvement et dosages sanguins
Le prélèvement a été effectué, après un 
jeûne de 12 heures, par ponction veineuse. 
Le sang a été recueilli dans un tube Vacu-
tainer avec de l’acide éthylène-diamine-
tétracétique tripotassique. L’étude de 
l’hémogramme a été faite par comptage 
cellulaire pour la numération formule 
sanguine (NFS) avec un appareil Coulter 
type JT. La NFS complète avec courbe de 
distribution des globules rouges, globules 
blancs et plaquettes et une approche for-
mule ont été effectuées sur un frottis avec 
coloration de May-Grünwald-Giemsa. On 
retient comme hyperéosinophilie des valeurs 
supérieures à 500/mm3 [14].

Analyse statistique
L’analyse statistique a été pratiquée en 
fonction des objectifs de l’étude. D’abord 
est décrite la prévalence de la rhinite avec 
son intervalle de confiance à 95 %, en fonc-
tion de chacune des variables de l’étude. 
Puis, en analyse principale, trois modèles 
de régression logistique non condition-
nelle ont été utilisés pour déterminer les 
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associations entre la prévalence de la rhinite 
et successivement les trois variables : la 
taille de la fratrie, la parasitose intestinale 
et l’helminthiase. Pour chaque modèle, 
le jugement de l’effet confondant des co- 
variables est réalisé en comparant le modèle 
à l’essai au modèle complet. Une co-variable 
est retirée du modèle si l’effet confondant 
est moindre que 10 %. Enfin, dans une ana-
lyse secondaire, un modèle de régression lo-
gistique conditionnelle est construit à partir 
des variables les plus significativement 
associées à la prévalence de la rhinite. La 
sélection des variables pour le modèle est 
réalisée à l’aide de la procédure de sélection 
pas à pas (stepwise) où les critères d’entrée 
et de sortie des variables dans le modèle 
ont été fixés à 15 %. Pour l’ensemble des 
modèles, l’association d’une variable avec 
la prévalence de la rhinite est mesurée à 
l’aide de l’odds ratio (OR). Pour une va-

riable, l’OR est estimé par l’expression eβ, 
où β est le coefficient de la variable dans le 
modèle considéré. Pour les analyses simples 
et les modèles de régression logistique en 
analyse principale, le seuil de signification 
statistique a été fixé à 5 % [15]. Les analyses 
ont été réalisées sur le SAS, version 9.1. 

Résultats

Prévalence de la rhinite selon les 
facteurs socio-démographiques et 
clinico-biologiques
La prévalence de la rhinite est de 37,8 % 
(Figure 1). Elle est discrètement plus élevée 
chez les personnes de sexe féminin. La 
prévalence de la conjonctivite chez les 
rhinitiques est de 58,1 %.

La prévalence de la rhinite est signifi-
cativement influencée par la tranche 
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Figure 1 Prévalence (%), avec l’intervalle de confiance à 95 %, de la rhinite allergique selon 
le sexe, la tranche d’âge, l’alphabétisme, la taille de la fratrie, le tabagisme, l’état trophique, 
l’hyperéosinophilie, la présence d’une parasitose intestinale et la présence d’une helminthiase
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d’âge (p = 0,005). Les autres facteurs socio-
démographiques, cliniques ou paracliniques 
analysés n’ont pas d’effet significatif, mais 
une certaine tendance est observée. Ainsi, la 
prévalence est plus élevée chez les per sonnes 
âgées entre 15 et 49 ans, les illettrés, les 
fumeurs actifs, les personnes présentant une 
surcharge pondérale et celles qui présentent 
une hyperéosinophilie. Elle est, par ailleurs, 
plus basse chez les personnes âgées de 50 ans 
et plus et les anciens fumeurs.

Liens entre la prévalence de la rhinite 
et la taille de la fratrie, la parasitose 
intestinale et l’helminthiase
La prévalence de la rhinite est plus basse, 
mais de manière non significative, chez 

les personnes appartenant à des familles 
nombreuses, donc les personnes à forte 
promiscuité, et les personnes présentant une 
helminthiase (Figure 1).

Analyse principale : association 
entre la prévalence de la rhinite et 
la taille de la fratrie, la parasitose et 
l’helminthiase
Après ajustement pour l’ensemble des 
co-variables, ni la taille de la fratrie ni la 
présence d’une parasitose intestinale, ni 
l’helminthiase ne sont associées de façon 
significative à la prévalence de la rhinite 
dans la population étudiée (Tableau 2).

Tableau 2 Régression logistique non conditionnelle de la prévalence de la rhinite en fonction 
des variables analytiques

Variable OR brut ORa IC à 95 % de 
l’OR ajusté

p

Taille de la fratrie 0,897b 0,883b 0,760-1,026 0,1043
Parasitose 1,163 1,096 0,677-1,774 0,7093
Helminthiase 0,698 0,791 0,170-3,681 0,7647
a ajusté pour toutes les autres variables. 
b OR (odds ratio) calculé sur une échelle continue. Pour une différence de 3 enfants, l’OR correspond à 0,688 
avec un intervalle de confiance à 95 % de 0,44-1,08.

Tableau 3 Modèle de régression logistique regroupant les variables les plus significativement 
associées à la prévalence de la rhinite

Variable ORa IC à 95 % de l’OR p
Âge (ans)
 3-9 1,000 – –
 10-14 5,868 2,011-17,124 0,0467
 15-29 5,832 2,287-14,869 0,0060
 30-49 4,385 1,728-11,126 0,1614
 50 et plus 2,154 0,789-5,881 0,1665
Taille de la fratrie 0,878b 0,763-1,010 0,0687
Alphabétisme 0,540 0,300-0,972 0,0398
aLes OR (odds ratio) sont tous ajustés pour les autres variables du modèle.
bLa variable Taille de la fratrie est traitée comme variable continue.
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Analyse secondaire : variables les 
plus significativement associées à 
la prévalence de la rhinite
La sélection pas à pas a retenu trois variables 
comme associées à la prévalence de la rhinite, 
suivant un seuil de signification de 10 %. 
L’âge est la variable qui apparaît la plus 
fortement associée. La tranche des enfants 
âgés de moins de 10 ans a la prévalence la 
plus basse. L’alphabétisme et la taille de la 
fratrie apparaissent également associés à la 
prévalence de la rhinite (Tableau 3).

Discussion

Définition de la rhinite
La définition de la rhinite allergique 
retenue dans cette étude se réfère au 
questionnaire international standardisé 
de l’étude ISAAC [4,9]. Restreindre la 
définition de la rhinite à la présence d’au 
moins un des trois signes, éternuements, 
écoulement et obstruction nasale, en dehors 
d’un rhume ou d’une infection respiratoire 
sans aucun recours aux examens cliniques 
et paracliniques peut irriter plusieurs 
spécialistes et prêter à confusion. Mais si nous 
rappelons que l’objectif est d’approcher ces 
phénomènes dans un but épidémiologique, 
pour répondre dans un premier temps à 
l’hypothèse épidémiologique initiale, puis 
dans un deuxième temps, si l’hypothèse est 
confirmée, procéder aux examens cliniques, 
aux tests cutanés allergologiques pour 
confirmer ces pathologies et procéder à une 
recherche étiologique, la définition devient 
valable.

Prévalence de la rhinite au Maroc
Nous comparons et discutons nos résultats 
avec ceux d’une enquête transversale qui a 
porté sur 500 étudiants de la faculté de mé-
decine de Casablanca âgés en moyenne de 
22 ans [16] et de six études ISAAC [8] ayant 
intéressé les enfants âgés de 13 à 14 ans. 

Deux études de phase I ont eu lieu en 1995 
au niveau des villes de Casablanca (grande 
ville côtière, industrialisée et à haute pollu-
tion atmosphérique) et de Marrakech (ville 
intérieure à faible pollution atmosphérique 
et à climat sec). Quatre études de phase III 
ont eu lieu au niveau des ces mêmes villes, 
au niveau de la ville de Ben Slimane (petite 
ville non polluée) et au niveau de la région 
de Boulmane (province à caractère rural et 
à climat sec et non polluée) [7,8,17]. Nous 
rappelons que notre étude concerne une 
population plus large du point de vue âge.

La prévalence observée en milieu ru-
ral à Settat se situe entre celle de Casa-
blanca, celle de Marrakech et celle de 
Boulmane (Figure 2). La proximité du 
grand aéroport de Casablanca et d’un axe 
routier important reliant le nord et le sud 
du Maroc peut expliquer cela. Par ailleurs, 
la chronologie des études réalisées mon-
tre en comparant les études faites entre 
1995 et 2002 qu’il y a une augmentation 
significative de la prévalence dans les deux 
villes étudiées. Les valeurs de p respectives 
sont p < 0,001 pour Casablanca et p < 0,001 
pour Marrakech.

Généralement, on considère que la préva-
lence est similaire entre les deux sexes, sauf 
chez les enfants et les jeunes chez lesquels 
le sex ratio masculin/féminin (M/F) est de 
2 pour 1 [16]. Ceci n’a pas été observé à 
Boulmane [17], où le sex ratio M/F est de 
1,03, ni chez les jeunes adultes de Casa-
blanca [16] où le sex ratio M/F est de 1,16. 
Dans notre étude, le sex ratio est de 0,99. 
À Malte [18] et en Espagne [19], la rhinite 
est plus fréquente chez les filles que chez 
les garçons.

Prévalence de la rhinite dans le 
monde
La rhinite allergique est une pathologie 
fréquente ; sa surveillance dans le temps 
et l’espace s’impose. De par le monde, 
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Figure 2 Représentation de la prévalence de la rhinite allergique au niveau du milieu rural de 
Settat et de certaines études marocaines entre 1995 et 2002 [7,8,16,17]

la tendance est à l’augmentation de sa 
fréquence [1,2,4]. Elle touche 5 à 50 % de la 
population générale selon les tranches d’âge 
et les pays considérés [2,4,18-21]. Donc, le 
Maroc se situe dans une zone de prévalence 
élevée.

Facteurs déclenchant la rhinite 
allergique
L’importance de l’écosystème est soulignée 
par plusieurs études qui ont observé que la 
prévalence de la rhinite est plus élevée dans 
les zones urbaines comparativement aux 
zones rurales [3,5,22-24].

Pneumallergènes
Pour les pneumallergènes courants, la rela-
tion entre exposition et sensibilisation a été 
clairement démontrée. Ainsi, les enfants 
vivant au contact d’un chien ou d’un chat 
sont le plus souvent sensibilisés à cet animal 
et les enfants vivant en zone humide sont plus 
souvent sensibilisés aux acariens que ceux 

qui vivent en zone sèche [5]. La pollu-
tion urbaine est en relation étroite avec 
les moyens de transport, et les principaux 
polluants atmosphériques sont alors le 
dioxyde de soufre, les oxydes d’azote 
et l’ozone, alors que la pollution des in-
térieurs est constituée par les allergènes 
domestiques représentés essentiellement 
par les acariens, les animaux et la fumée de 
tabac [7,25]. L’effet de cette dernière serait 
différent selon qu’il s’agisse d’enfants ou 
d’adultes. Certaines études ont montré que 
chez l’enfant il y a plus de fumeurs parmi 
les rhinitiques. C’est le cas à Malte où les 
enfants fumeurs actifs ou passifs ont une 
prévalence plus élevée que celle des non-
fumeurs (p < 0,0001) [18]. Une étude alle-
mande a noté que le tabagisme des parents 
n’influence pas la survenue de la rhinite 
chez les enfants [26]. Dans notre étude, 
l’effet du tabagisme n’a pas été très probant 
en dehors d’une prévalence plus élevée 
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chez les fumeurs actifs mais de manière 
non significative.

Hypothèse hygiéniste
Formulée en 1989 par Strachan, 
l’hypothèse hygiéniste propose que 
l’actuelle augmentation des maladies 
allergiques soit en rapport avec une diminu-
tion des stimulations microbiennes pendant 
la petite enfance. Il ne s’agit, soulignons-le, 
que d’une hypothèse, mais elle est actuel-
lement considérée comme plausible. Les 
données épidémiologiques sont impres-
sionnantes : la prévalence des maladies 
allergiques et des maladies auto-immunes 
a considérablement augmenté depuis en-
viron 30 ans dans les pays développés. 
Simultanément,  certaines maladies 
infectieuses ont spectaculairement diminué, 
du fait des vaccinations, des traitements 
antibiotiques et des progrès de l’hygiène. 
L’asthme, la rhinite et la dermatite atopique 
d’une part, le diabète de type 1, la sclérose 
en plaques, la maladie de Crohn d’autre 
part, suivent la même courbe ascendan-
te. Quant aux infections, on sait qu’elles 
obéissent à un gradient géographique et 
économique inverse. De nombreuses études 
concor dantes ont montré que le risque 
d’allergie était diminué chez les enfants 
vivant dans des conditions favorisant les 
infections : environnement rural, familles 
de grande taille, fréquentation précoce 
des collecti vités d’enfants. Pour autant, il 
est difficile d’affirmer que le lien entre la 
diminution des infections et l’augmentation 
des maladies immunologiques soit de nature 
causale [3,26-30]. Une méta-analyse de 
cette hypo thèse, basée sur un échantillon 
d’études publiées sur ce sujet, montre, dans 
sa phase préliminaire, que la protection serait 
de 40 % pour l’asthme, 30 % pour la rhinite 
et 20 % pour la dermite allergique [31].

Infections parasitaires. Le rôle causal 
direct de la diminution actuelle des in-

fections parasitaires et particulièrement 
des helminthiases dans l’augmentation 
des maladies allergiques est suggéré par 
certaines études [32-34]. Une enquête en 
Équateur a observé que les lycéens présentant 
une helminthiase avaient une incidence 
de la rhinite allergique inférieure à ceux 
présentant une infection à protozoaires. Les 
auteurs expliquent cela par le fait que chez 
les patients allergiques, les cytokines Th2 
sont plus prédominantes par rapport aux 
Th1 et les niveaux des IgE anti-helminthes 
sont sensiblement plus élevés, ce qui les 
protégerait [3]. Dans notre étude, nous avons 
observé une prévalence des parasitoses 
intestinales (pathogènes et saprophytes) 
de 53,6 % et plus spécifiquement des 
helminthiases de 3,3 %. Les prévalences de 
la rhinite varient peu selon qu’il y ait ou 
non une parasitose intestinale. Mais spéci-
fiquement la présence d’une helminthiase 
protégerait contre la survenue de la rhinite, 
la prévalence étant uniquement de 30 % 
(mais la différence est non significative).

Taille de la fratrie. L’effet protecteur 
de la taille de la fratrie sur la survenue de la 
rhinite et de l’eczéma [35] décrit par Golding 
et Peters a été démontré dès 1986 par plusieurs 
études. L’analyse de 17 études sur la rhinite a 
montré une relation inverse avec le nombre des 
enfants de mêmes parents [36,37]. Mais son 
importance relative est différemment estimée, 
voire contradictoire [35,38]. Et surtout il y a eu 
beaucoup de spéculations sur son mécanisme 
d’action. Selon l’hypothèse hygiéniste, une 
réduction des occasions d’infections croisées 
dans les petites familles pourrait augmenter le 
risque de rhinite [35,39]. Dans notre étude, 
nous avons observé que la prévalence était 
plus basse chez les personnes à forte 
promiscuité (p = 0,06). 

État trophique. La relation entre allergie 
et état trophique a été appréciée dans une 
étude sud-africaine. Elle a montré que le 
bronchospasme induit par l’exercice, les tests 
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cutanés et les IgE spécifiques étaient signifi-
cativement plus élevés (p < 0,0001) chez les 
enfants qui ont un IMC augmenté [24]. Dans 
notre étude, les personnes qui présentente un 
surcharge pondérale ont une prévalence de la 
rhinite élevée.

Facteurs génétiques
À côté de l’aspect environnemental et du mode 
de vie, les facteurs génétiques sont difficiles à 
cerner du fait qu’il s’agit de pathologies mul-
tifactorielles très hétérogènes du point de vue 
hérédité car elles sont polygéniques [5,7]. 

Éosinophilie et rhinite allergique
Dans l’asthme et ses équivalents, il est 
habituel de décrire une éosinophilie plus 
nette chez le jeune enfant que chez l’adulte. 
Les variations du taux des éosinophiles ne 
sont pas toujours parallèles aux poussées de 
la maladie [14]. La recherche d’une éosi-
nophilie au niveau des sécrétions nasales 
serait plus intéressante pour le diagnostic. 
Dans notre étude, la prévalence est légère-
ment plus élevée chez les personnes présen-
tant une hyperéosinophilie.

Conclusion

La prévalence de la rhinite en milieu rural à 
Settat est de 37,8 %. Elle est significative-
ment plus basse chez les enfants de moins 
de 10 ans. Elle est associée à la taille de la 
fratrie et à l’alphabétisme. Elle n’est pas 
significativement influencée par la présence 
d’une parasitose intestinale ni plus spéci-
fiquement d’une helminthiase.
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ABSTRACT To evaluate significant caries (SiC) index values and related factors in Turkish children 
aged 5–6 years old, children from 5 nursery schools in Istanbul were included in a cross-sectional study. 
Sociodemographic information and data about oral care habits were obtained from the records and from 
parents. Of 542 students examined, the mean decayed/missing/filled primary teeth (dmft) index was 
3.74 (SD 3.49) and the SiC index was 7.75 (SD 2.56). About 76.8% of the children had experienced 
dental caries. Logistic regression analysis of the SiC index for dmft showed that risk factors for poor 
dental status were low mother’s education (OR 2.04) and irregular toothbrushing versus once-a-day 
brushing (OR 4.09) or twice-a-day brushing (OR 4.20).

Valeurs d’indice significatif de caries et facteurs associés chez les enfants âgés de 5 à 6 ans à 
Istanbul (Turquie)
RÉSUMÉ Afin d’évaluer les valeurs d’indice significatif de caries (SiC, pour Significant Caries index) et 
les facteurs associés chez les enfants turcs âgés de 5 à 6 ans, une étude transversale a été réalisée 
sur les enfants de cinq écoles maternelles d’Istanbul. Les informations sociodémographiques et les 
données sur les habitudes d’hygiène bucco-dentaire provenaient des dossiers dentaires et des parents. 
Sur 542 écoliers examinés, l’indice CAO moyen (dent de lait cariée, absente ou obturée) était de 
3,74 (E.T. 3,49) et l’indice SiC de 7,75 (E.T. 2,56). Environ 76,8 % des enfants avaient eu des caries 
dentaires. L’analyse de régression logistique de l’indice SiC par rapport à l’indice CAO a montré que les 
facteurs de risque associés à une mauvaise santé bucco-dentaire étaient un faible niveau d’instruction 
de la mère (OR 2,04) et un brossage des dents irrégulier, comparé à un brossage une fois par jour (OR 
4,09) ou deux fois par jour (OR 4,20).

س األسنان لدى األطفال بعمر 5 – 6 سنوات يف اسطنبول، تركيا أمهية العوامل املتعلقة بقيم َمْنَسب تسوُّ
نجمي نامال، أمحد أهيان يوجه أوكور، كوناي جان

قة به  س األسنان والعوامل املتعلِّ اخلالصـة: أجَرى الباحثون دراسة مستعرضة لتقيـيم مدى أمهية قَيم َمْنَسب تسوُّ
5 و6 سنوات من مخس مدارس للحضانة يف اسطنبول. وقد حصل  لدى أطفال من تركيا تتـراوح أعامرهم بني 
الباحثون عىل معلومات اجتامعية وديموغرافية حول عادات العناية بالفم من السجالت ومن اآلباء. وقد شملت 
ة 3.74 )االنحراف املعياري 3.49(،  الدراسة 542 تلميذًا وكان وسطي َمْنَسب األسنان املنخورة واملفقودة واملحشوَّ
كام كان َمْنَسب تسوس األسنان 7.75 )االنحراف املعياري 2.56(. يف حني عانى 76.8% من تسوس األسنان. وقد 
ة أن عوامل االختطار لسوء حالة  ف اللوجستي لـَمْنَسب األسنان املنخورة واملفقودة واملحشوَّ أوضح حتليل التحوُّ
األسنان تتمثَّل يف انخفاض مستوى تعليم األمهات )نسبة األرجحية 2.04(، وعدم االنتظام يف َتْسويك األسنان 

بالفرشاة باملقارنة مع تسويكها مرة واحدة يوميًا )نسبة األرجحية 4.09( أو مرتني يوميًا )نسبة األرجحية 4.20(.
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Introduction

A detailed analysis of the caries preva-
lence in many countries has often shown a 
skewed distribution of the disease: a group 
of 12-year-olds may have high or very high 
decayed/missing/filled teeth (DMFT) val-
ues, while the rest of the age group shows 
low DMFT or are totally caries-free [1–3]. 
Obviously, expressing caries prevalence 
as the mean DMFT value does not cor-
rectly reflect the skewed distribution, leav-
ing high caries groups undiscovered in the 
population. In order not to lose the positive 
momentum gained from various oral health 
programmes around the world, and to target 
the still caries-susceptible individuals in 
the population, a new index, the significant 
caries (SiC) index, was introduced in the 
year 2000 to call attention to those children 
with the highest scores in each population 
[4]. The SiC index is calculated by taking 
the mean DMFT of the one-third of the 
individuals having the highest of DMFT 
values in a given population [2,4]. The use 
of the SiC index may solve the problem 
related to skewed caries distribution [5]. In 
addition, a new goal was proposed: the SiC 
index should be less than 3 DMFT among 
12-year-olds by the year 2015 [2]. 

Although the range of SiC index values 
for 12-year-olds is wide [6], it is narrower 
for 5–6-year-olds [7–10]. According to 
World Health Organization (WHO) data, 
SiC values were 5.6 DMFT in Austria, 4.7 in 
Australia, 7.3–7.7 in the Czech Republic, 8.1 
in Trinidad and 5.3–6.8 in Germany [7–10]. 
To our knowledge there are no data available 
about the SiC values for primary and perma-
nent teeth in Turkish children. According to 
a previous study in 1990, the average dmft 
index in 6-year-olds was 4.4 [11]. 

The objective of this study therefore was 
to present the first SiC data for 5–6-year-
olds in Turkey to contribute to the interna-

tional data repository as well as to research 
the factors concerning oral care habits that 
may have an effect on these SiC values.

Methods

This cross-sectional study was conducted 
on a randomly selected sample of children 
in the Bagcilar and Gaziosmanpasa districts 
of Istanbul. These districts were selected as 
their sociodemographic characteristics are 
very close to the average values for Istanbul 
[12]. The study was conducted in 5 nursery 
schools selected by random sampling from 
the nursery schools reporting to the Social 
Services and Child Protection Agency and 
Gaziosmanpasa municipality during the 
period June to December 2002. During the 
study period, all students attending the 5 
schools were included in the study. Schools 
were revisited to recruit absent students and 
ensure that all the students participated in 
the study. No student refused to participate 
in the study. The survey was performed on 
542 nursery-school students: 295 who paid 
school fees and 247 who were enrolled free 
of charge. 

Oral examinations were carried out in 
classrooms with the help of a plain mirror 
and the ballpoint probe under daylight or, 
where necessary, using a portable source 
of light. The same examiner performed all 
examinations. No radiographs were taken. 
Ethical approval for this study was obtained 
from the Ethics Committee of the Cer-
rahpasa Medical School of the University 
of Istanbul. The number of carious defects, 
fillings and missing primary teeth were re-
corded on examination forms in accordance 
with WHO criteria and the dmft scores were 
calculated according to WHO guidelines 
[13]. Individuals were grouped into tertiles 
according to their dmft values. The SiC in-
dex was calculated as the mean dmft of the 
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one-third of the population with the highest 
caries scores [2,4]. 

Data on age, sex and number of siblings 
were obtained from the existing school 
files of the students. To collect data on 
mother’s level of education, family income 
and oral hygiene habits, parents were sent 
questionnaires to complete. This method 
was used as young children may not be able 
to give correct answers about toothbrushing 
habits. Mother’s level of education was 
classified as 0–7 years of education or 8+ 
years. Children were classified according 
to the number of times a day they brushed 
their teeth: twice, once or irregularly (if they 
brushed their teeth less than once a day). 
For family income evaluation, the clas-
sifications of the State Statistics Institute 
were used [14]. Monthly family income in 
Turkish lira (TL) was classified as low [TL 
250–500 (US$ 150–300)] or high [> TL 500 
(> US$ 300)]. 

In addition to descriptive statistics, both 
univariate and multivariate analyses were 
done. Univariate analyses and logistic re-
gression analyses were performed for all 
variables. Logistic regression using SPSS 
software was done to identify significant 
risk factors for dmft. In addition to P-values, 
the chi-squared, odds ratio (OR) and its 95% 
confidence interval (CI) were computed.

Results

Of the children participating in the study 261 
were 5 years old and 281 were 6 years old; 
312 (57.6%) were boys and 230 (42.4%) 
were girls. More than half of the children 
(58.5%) had no siblings. Approximately 
one-third of the mothers (28.4%) had re-
ceived schooling for 8 years and more. 
More than half of the families (54.2%) 
had a high family income. The figures for 
monthly income as stated by the families 
were likely to be correct as nearly all the 

families who declared a high monthly in-
come were the families of students who 
attended private schools.

The mean dmft of the children was 3.74 
[standard deviation (SD) 3.49]. The SiC in-
dex value was 7.75 (SD 2.56). About 76.8% 
of children had experienced dental caries. 
According to parents’ reports, 67.2% of 
the children brushed their teeth once a day 
or more. The cut-off for the SiC index (i.e. 
the one-third of the group with the highest 
caries scores) was 5+ dmft. Children within 
the SiC index range (i.e. 5+ dmft) were 
compared with children outside the SiC 
index (i.e. dmft < 5) (Table 1).

No significant difference was found in 
the percentage of children above and below 
the SiC cut-off value by age, sex or number 
of siblings. More children from low-income 
families had dmft 5+ than the children from 
high-income families and this difference 
was significant (χ2 = 2.72; P < 0.05). When 
the effect of the education level of the moth-
ers was evaluated, a significant difference 
was found; mothers of children with dmft 
5+ had lower education level (χ2 = 10.87; P 
< 0.05). More children who brushed their 
teeth less than once a day had dmft 5+ than 
children who brushed once or more a day 
and this difference was significant (χ2 = 

8.89; P < 0.05) (Table 1).
The outcome of the conditional logistic 

regression model for SiC value is presented 
in Table 2. Children of mothers with 0–7 
years of education were 2.04 times more 
likely have dmft 5+ than children of moth-
ers with 8+ years of education (OR = 2.04; 
95% CI: 1.23–3.38; P = 0.006). Children 
who brushed their teeth irregularly were 
4.09 times more likely to have dmft 5+ 
than children who brushed their teeth once 
a day (OR = 4.09; 95% CI: 1.53–10.93; P = 
0.005) and 4.20 times more likely than chil-
dren who brushed their teeth twice or more 
a day (OR = 4.20; 95% CI: 1.53–11.50; P = 
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Table 1 Comparison of children within the SiC index range (i.e. 5+ dmft) 
with children outside the SiC index (i.e. dmft < 5), by age, sex, family 
income, mother’s education, number of siblings and toothbrushing

Variable dmft 5+ dmft < 5 χ2 value
No. % No. %

Age (years)
 5 92 35.2 169 64.8 0.007
 6 100 35.6 181 64.4
Sex
 Male 117 37.5 195 62.5 1.39
 Female 75 32.6 155 67.4
Family income
 Low 97 39.1 151 60.9 2.72*
 High 95 32.3 99 67.7
Mother’s education (years)
 0–7 154 39.7 234 60.3 10.87*
 8+ 38 24.7 116 75.3
No. of siblings
 0 101 31.9 216 68.1 4.27
 1 78 40.2 116 59.8
 2+ 13 41.9 18 58.1
Toothbrushing
 Irregularly 67 37.6 111 62.4 8.89*
 Once a day 131 38.9 205 61.1
 Twice a day or more 3 10.7 25 89.3

*P < 0.05.

0.005). No other covariate was significantly 
associated with the outcome.

Discussion

The mean dmft value (3.74) in this study 
of 5–6-year-olds in 2 districts of Istanbul is 
close to the average value for both Istanbul 
and Turkey [12]. No study is available about 
the association between the 2 indicators, 
SiC values and dmft, in Turkish children. 
Furthermore, we could not find any study in 
the international literature about the factors 
affecting the SiC values of 5–6-year-olds. 
Our survey can therefore help in designing 
future prospective studies. 

The prevalence of 5–6-year-old children 
with dental caries was 76.8%. This figure is 
worse than in Austria, a developed country 
(49.0%) and in Mexico (61.6%) and Nica-
ragua (72.6%), which are developing coun-
tries [9,15,16]. Compared with the target of 
50% individuals with no dental caries for 
5–6-year-old children proposed by WHO 
in 2000 [17], the values for 5–6-year-old 
children in Istanbul are very poor.

The mean dmft value found in our study 
(3.74) is better than that of 4.4 dmft reported 
previously for 6-year-olds in Turkey [11]. 
This shows that there was some improve-
ment in the oral health of 6-year-old children 
in Istanbul between 1990 and 2002. Our 
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value is close to the value in the Czech Re-
public for 5-year-olds (3.3–3.7) and Uganda 
for 6-year-olds (3.1–3.3) [7,18] and matches 
the value from Trinidad for 6-year-olds (3.7) 
[10]. It is higher than the mean dmft values 
of Austria (2.1) and Australia for 6-year-
olds (1.65) and Germany for 6–7-year-olds 
(1.98–2.8) [8,9,19]. It is lower than the dmft 
values of Saudi Arabia (4.8) and Abu Dhabi 
for 6-year-olds (8.4) [20,21] 

In this study, the SiC value for 5–6-year-
old children was 7.75. This is higher than the 
SiC values for Austria (5.6) and Australia 
(4.7) for 6-year-olds, the Czech Republic 
for 5-year-olds (7.3–7.7) and Germany for 
6–7-year-olds (5.3–6.8) [7–10,19]. How-
ever, it is lower than the value for Trinidad 
for 6-year-olds (8.1). The WHO SiC index 

Table 2 Logistic regression analysis for significant caries index (SiC) values  

Variable B SE Wald χ2 df P-value OR (95% CI)
Age (years)
 5 
 6 0.266 0.270 0.970 1 0.325 1.30 (0.77–2.21)
Sex
 Female
 Male –0.211 0.189 1.246 1 0.264 0.81 (0.56–1.17)
Family income
 High
 Low 0.134 0.308 0.189 1 0.663 1.14 (0.63–2.09)
Mother’s education (years)
 8+ 
 0–7 0.712 0.258 7.638 1 0.006 2.04 (1.23–3.38)
No. of siblings 
 0 2.415 2 0.299
 1 –0.190 0.406 0.220 1 0.639 0.83 (0.37–1.83)
 2+ 0.120 0.405 0.088 1 0.767 1.13 (0.51–2.50)
Toothbrushing
 Irregularly 8.149 2 0.017
 Once a day 1.409 0.501 7.906 1 0.005 4.09 (1.53–10.93)
 Twice or more 1.434 0.515 7.764 1 0.005 4.20 (1.53–11.50)
Constant –2.517 0.690 13.309 1 0.000 0.08

B = coefficient B; SE = standard error; df = degrees of freedom; OR = odds ratio; CI = confidence interval.

target for 12-year-olds in 2015 is 3 DMFT 
[2]. However, there is no WHO target for 
the SiC levels for dmft of primary teeth of 
5–6-year-olds. Since there is no such target, 
we could not compare our study and other 
studies with a standard value.

To our knowledge there has been no 
study about the factors affecting the SiC 
value of both 5–6-year-olds and 12-year-
olds. Therefore we need to use the values 
of dental caries and dmft/DMFT in com-
parisons. It has been shown before that 
dmft values are affected by age [22], sex 
[23], regular toothbrushing [24] and family 
income [9]. These studies mostly examined 
one or more factors in bivariate analyses 
of risk indicators. In our study, several 
risk indicators for the SiC value of dmft 
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ABSTRACT The incidence of needle-stick injuries and the reporting attitudes among dentists in the 
north of Jordan were assessed with a cross-sectional survey. The study included 170 general dental 
practitioners (119 males and 51 females), of whom 113 (66.5%) were injured within the preceding 
12 months. Needle-stick injury was significantly associated with higher age and a higher number of 
patients treated daily. Of those who were injured, 77.9% did not report the injury. Reasons for not 
reporting needle-stick injury were: because it took place before use on a patient (41.2%), ignorance of 
the risk (20.8%), being busy (25.0%) and dissatisfaction with follow-up procedures (13.0%). The study 
highlights the need for continuous education programmes about handling of sharp dental instruments 
and reporting injuries.

Blessures par piqûre d’aiguille chez les dentistes du nord de la Jordanie declarées par les in-
téressés eux-mêmes
RÉSUMÉ Une étude transversale a été réalisée afin d’évaluer l’incidence des blessures par piqûre 
d’aiguille et les attitudes vis-à-vis de la déclaration de ces blessures chez les dentistes du nord de la 
Jordanie. Elle a porté sur 170 dentistes généralistes (119 hommes et 51 femmes), dont 113 (66,5 %) 
s’étaient blessés au cours des 12 mois précédents. Ces blessures étaient significativement associées 
à un âge élevé et à un grand nombre de patients traités chaque jour. Parmi les dentistes qui s’étaient 
blessés, 77,9 % n’avaient pas déclaré leur blessure, et ce pour les raisons suivantes : parce qu’ils 
s’étaient blessés avant d’utiliser l’aiguille sur un patient (41,2 %), par ignorance du risque (20,8 %), 
parce qu’ils étaient trop occupés (25,0 %) ou parce qu’ils n’étaient pas satisfaits des procédures de 
suivi (13,0 %). L’étude met en évidence la nécessité de programmes de formation continue sur la 
manipulation des instruments dentaires piquants et la déclaration des blessures.

اإلبالغ الذايت عن إصابات وخز اإلبرة بني أطباء األسنان يف شامل األردن
يوسف صالح خرض، سمر زعل برقان، زهري عودة عامرين

ل حدوث اإلصابات بوخز اإلبرة بني أطباء األسنان ومواقفهم من التبليغ  اخلالصـة: أجرى الباحثون تقيياًم ملعدَّ
170 من أطباء األسنان املامرسني )119 من  الدراسة  عنها يف شامل األردن بإجراء مسح مستعرض. وقد شملت 
ض 113 منهم )66.5%( لإلصابة خالل األشهر اإلثني عرش املنرصمة. وقد ترابطت  الذكور و51 من اإلناث(، تعرَّ
يوميًا. ومن بني  املعاجلني  املرىض  ازدياد عدد  العمر ومع  م  تقدُّ يعتد هبا إحصائيًا مع  بنسبة  اإلبرة  اإلصابة بوخز 
التبليغ  عدم  أسباب  وكانت  منهم   %77.9 ذلك  عن  يبّلغ  مل  اإلبرة،  بوخز  لإلصابة  تعّرضوا  الذين  األسنان  أطباء 
 أن الوخز تم قبل استخدام اإلبرة لدى املريض )41.2%(، أو عدم معرفة بخطورة الوخزة )20.8%(، أو االنشغال

تثقيفية  برامج  إىل  الضوء عىل احلاجة  الدراسة  املتابعة )13%(. وتلقي هذه  الرىض عن إجراءات  أو عدم   )%25(
مستمرة حول التعاطي مع األدوات احلادة يف طب األسنان واإلبالغ عن اإلصابات هبا.
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Introduction

Serious infections can be transmitted in the 
dental practice when percutaneous injuries 
occur. Hepatitis B virus (HBV), hepatitis 
C virus (HCV), and human immunodefi-
ciency virus (HIV) infections have been 
recognized as occupational hazards for 
dentists and other health care professionals 
[1,2]. The extent to which practising den-
tists follow recommendations to minimize 
their risk of a needle-stick injury varies. 
Neither the magnitude of the risk of needle-
stick injury nor the practices associated with 
it have been defined [3–6]. However, the 
transmission risk is influenced by the type 
and number of microorganisms present in 
the blood, presence of visible blood on the 
needle, depth of the injury and size and type 
of needle used [7]. 

Dentists’ reports of compliance with 
recommended infection control practices 
and universal precautions against HBV and 
HIV infection increased between 1994 and 
1995, but most dentists apparently have not 
adopted universal precautions [8]. Adher-
ence to infection control procedures, espe-
cially barrier protection, has been linked to 
keeping the incidence of these infections 
low [9]. Recommended infection control 
practices that apply to all settings in which 
dental treatment is provided are available 
[10]. 

Although needle-stick injury among 
dental health care workers has been ex-
plored in several industrialized nations, 
very few data are available from developing 
countries. No data have been reported on 
needle-stick injuries among dentists in Jor-
dan. Therefore, this study was conducted to 
assess the incidence of needle-stick injuries 
among dentists in the north of Jordan and 
describe their attitudes towards reporting 
such injuries. 

Methods

The study was conducted between 1 No-
vember and 31 December 2004. The sam-
pling frame was 414 practising dentists who 
were listed in the updated register of the 
Jordan Dental Association. The sample size 
was calculated assuming a prevalence of 
needle-stick injury within the preceding 12 
months of 60% of dentists. The calculated 
sample size with α precision of ± 7.5% and 
confidence level of 95% was 164. Using 
a random numbers table, a sample of 180 
dentists was selected to compensate for 
non-response. 

A structured, self-administered ques-
tionnaire was designed to describe the oc-
currence of needle-stick injuries among 
dentists. The questionnaire sought informa-
tion about sociodemographic characteristics 
such as age, sex, marital status, years of 
experience and average number of patients 
treated daily. The questionnaire included 
information about the frequency of being 
stuck by a needle or a sharp instrument while 
at work during the last year, and the cir-
cumstances of the most recent needle-stick 
injury (before use on patient, during use on 
patient, after use on patient, disposal-related 
or any other specified circumstances). The 
definition of a needle-stick injury was a 
percutaneous injury of any depth caused 
by a small-, medium- or large-bore hollow 
syringe needle which did or did not involve 
visible blood at the time of injury. A yes/
no response was used to assess whether 
the dentist reported the injury to a family 
medicine health worker or to an emergency 
medical service.

All dentists were visited in their work 
place and verbal consent to participate was 
obtained. The respondents were assured 
about confidentiality. Continuous variables 
were described using mean and standard 
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deviation (SD). All categorical variables 
were described using frequency tables. Data 
analysis was performed using SPSS, ver-
sion 11.5. The chi-squared test was used to 
assess the association between categorical 
independent variables and being injured.

Results

Of the 180 selected Jordanian general den-
tal practitioners, 170 (94.4%) agreed to 
participate in this study (119 males and 
51 females). Their mean years of profes-
sional experience was 9.3 (SD 6.8) years, 
range 1 to 32 years, and their mean age was 
34.0 (SD 7.7) years, range 23 to 55 years, 
with approximately 76.5% being younger 
than 40 years. A total of 143 (84.1%) den-
tists had been vaccinated against HBV 
infection. 

Overall, 113 (66.5%) of the dentists had 
been injured by a needle-stick at least once 
during the preceding year. About one-third 
(33.5%) of dentists had not been injured, 
16.5% had been injured once, 22.6% twice, 
and 27.4% on more than 2 occasions.

The incidence of needle-stick injuries 
by demographic characteristics and work-
related variables is shown in Table 1. Needle-
stick injury was significantly associated with 
increased age (P = 0.048) and increased 
number of patients treated daily (P = 0.045). 

The circumstances of the needle-stick 
injuries are given in Table 2. Among those 
injuries, 32.7% occurred before injection, 
30.1% occurred during injection, and 30.9% 
occurred after injection. Only 6.2% of inju-
ries were sustained during disposal. 

Of the injured dentists, 77.9% had never 
reported any of their injuries. Reasons for not 

Table 1 Frequency of needle-stick injuries among Jordanian dentists (n = 
170) by demographic characteristics and experience and patient load 

Variable Not injured Injured P-value
No. % No.  %

Age group (years)  

 < 30 26 39.4 40 60.6 0.048

 30–39 24 37.5 40 62.5

 40+ 7 17.5 33 82.5

 Total 57 33.5 113 66.5

Sex

 Male 38 31.9 81 68.1 0.501

 Female 19 37.3 32 62.7

Marital status

 Single 24 34.3 46 65.7 0.861

 Married 33 33.0 67 67.0

Years of experience

 < 5 15 25.4 44 74.6 0.254

 5–< 10 19 36.5 33 63.5

 10+ 23 39.0 36 61.0

No. of patients per day

 < 10 35 40.7 51 59.3 0.045

 10+ 22 26.2 62 73.8
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reporting the needle-stick injury were: be-
cause it had happened before being used on a 
patient (41.2%), perception of little or no risk 
to themselves (20.8%), being busy (25.0%) 
and dissatisfaction with follow-up proce-
dures after reporting the injury (13.0%). 

Discussion

This cross-sectional survey investigated 
needle-stick injuries only among dentists, in 
contrast to most other studies which evalu-
ated needle-stick injuries among health 
care workers in general. The frequency of 
needle-stick injuries among dentists in this 
study (66.5%) is less than that of health 
care workers in other studies. Chen et al. 
reported that between 71% and 76% of Tai-
wanese nursing personnel had experienced 
needle-stick and sharps injuries [11] and 
Guo et al. found that the prevalence of 
needle-stick injuries among Taiwanese 
health care workers ranged from 61% to 
93% [12]. On the other hand, the frequency 
of needle-stick injuries in our study is higher 
than the 58% reported in the only regional 
study on such injuries in dental health care 
workers in Saudi Arabia [13]. 

Identifying the circumstances of injuries 
is important. Being stuck during needle 
recapping after use and during injection 
are the most common and most serious 
needle-stick injuries as this has the potential  

for HBV, HCV and HIV infection. In our 
study, 12.4% of injuries were sustained dur-
ing recapping and before being used, and 
11.5% of injuries were sustained during the 
opening of the needle. This type of injury 
is less risky to dentists, but, if the needle 
is subsequently used, it is potentially risky 
to patients. We found that 6.2% of injuries 
were caused at the disposal stage. These are 
areas that may be amenable to improvement 
through participation in training related to 
infection prevention and provision of ap-
propriate sharps disposal containers. 

The non-reporting of needle-stick inju-
ries in this study and the reasons for it are 
disturbing; 77.9% of dentists did not report 
the injury. These results are in agreement 
with those of Guo et al. who found that 
81.8% of all injuries and exposures were not 
reported by Taiwanese health care workers 
[12]. Reasons for not reporting injuries in-
dicate a need for continued education about 
the risk of acquiring blood-borne pathogens 
from such injuries [14,15]. HBV vaccina-
tion [16], which remains low in developing 
countries [17], the use of post-exposure 
prophylaxis [18] and the use of improved 
engineering controls may circumvent some 
of the shortfalls in this area.

One of the limitations of our study is 
that recall bias may have occurred in the 
responses, especially for events that may 
have taken place a long time prior to the 
study. More rigorously designed studies 
are required to further assess adherence to 
infection control guidelines [19].

In conclusion, the general incidence of 
needle-stick injuries and reporting attitudes 
among dentists found in this survey are of 
concern. Safer work practices and instru-
mentation and continued worker education, 
with particular regard to post-treatment 
handling of sharp dental instruments and 
equipment, may reduce occupational blood 
exposure among dentists in Jordan.

Table 2 Circumstances of needle-stick 
injuries among Jordanian dentists (n = 170) 

Injury occurred: No. %
Before injection 37 32.7
 Opening ampoule 10 8.8
 Opening needle cap 13 11.5
 Recapping before use 14 12.4
During injection 34 30.1
After injection 35 30.9
During disposal 7 6.2



Eastern Mediterranean Health Journal, Vol. 15, No. 1, 2009 189

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

1. Klein RS et al. Occupational risk for hepa-
titis C virus infection among New York City 
dentists. Lancet, 1991, 338:1539–42.

2. Mast EE. Alter MJ. Prevention of hepatitis 
B virus infection among health care work-
ers. In: Ellis RW, ed. Hepatitis B vaccines 
in clinical practice. New York, Marcel 
Dekker, 1993:295–307.

3. Drelich EV. Reducing the risk of needle-
sticks: methods used to reload syringes. 
Journal of the American Dental Associa-
tion, 1997, 128:55–9.

4. Stewardson DA et al. Occupational expo-
sures occurring among dental assistants 
in a UK dental school. Primary dental 
care, 2003, 10:23–6.

5. Naidoo S. Dentists and cross-infection. 
Journal of the Dental Association of South 
Africa, 1997, 52:165–7.

6. Haiduven DJ et al. A survey of percutane-
ous/mucocutaneous injury reporting in a 
public teaching hospital. Journal of hospi-
tal infection, 1999, 41:151–4.

7. Cleveland JL et al. Use of HIV postex-
posure prophylaxis by dental health care 
personnel: an overview and updated rec-
ommendations. Journal of the American 
Dental Association, 2002, 133:1619–26.

8. McCarthy GM, MacDonald JK. Improved 
compliance with recommended infection 
control practices in the dental office be-
tween 1994 and 1995. American journal 
of infection control, 1998, 26:24–8.

9. Schuman NJ, Owens BM, Turner JE. Sur-
vey of hepatitis B exposure and sharps in-
juries in dental health-care professionals. 
Compendium of continuing education for 
dentists, 1996, 17:986, 990–5.

10. Centers for Disease Control. Guidelines 
for infection control in dental health care 

settings, 2003. Morbidity and mortality 
weekly report, 2003, 52(RR17):1–61.

11. Chen YY, Yang GY, Liu CY. [Injuries to 
nursing personnel by sharp objects of 
medical apparatus and their causes]. 
Veterans general hospital nursing, 1996, 
3:322–31 [in Chinese]. 

12. Guo YL et al. Needlestick and sharp in-
juries among health care workers in Tai-
wan. Epidemiology and infection, 1999, 
122:259–65.

13. Paul T. Self-reported needlestick injuries 
in dental health care workers at the Armed 
Forces Hospital Riyadh, Saudi Arabia. 
Military medicine, 2000, 165:208–10.

14. Zakrzewska JM, Greenwood I, Jackson 
J. Introducing safety syringes into a UK 
dental school––a controlled study. British 
dental journal, 2001, 190:88–92.

15. Cuny E, Fredekind R. OSHA blood borne 
pathogens rule—revisions and clarifica-
tions. Compendium of continuing educa-
tion for dentists, 2002, 23:191–4.

16. Yengopal V, Naidoo S, Chikte UM. In-
fection control among dentists in private 
practice in Durban. South African dental 
journal, 2001, 56:580–4.

17. Duffy RE et al. Evaluating infection con-
trol practices among dentists in Valcea, 
Romania, in 1998. Infection control and 
hospital epidemiology, 2004, 25:570–5.

18. Cleveland JL et al. Use of HIV post-
exposure prophylaxis by dental health care 
personnel: an overview and updated rec-
ommendations. Journal of the American 
Dental Association, 2002, 133:1619–26.

19. Gordon BL et al. Systematic review of 
adherence to infection control guidelines 
in dentistry. Journal of dentistry, 2001, 
29:509–16.

References



190 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

املجلة الصحية لرشق املتوسط، منظمة الصحة العاملية، املجلد اخلامس عرش، العدد 1، ٢٠٠9 

Job satisfaction and burnout among 
Palestinian nurses
L. Abushaikha1 and H. Saca-Hazboun2

1Faculty of Nursing, Jordan University of Science and Technology, Irbid, Jordan (Correspondence to L. 
Abushaikha: lub2001@just.edu.jo). 
2School of Nursing, University of Bethlehem, Bethlehem, Palestine.
Received: 19/02/06; accepted: 06/08/06

ABSTRACT An exploratory descriptive study design was used to investigate job satisfaction and burn-
out among Palestinian nurses. A random sample of 152 nurses was recruited from private hospitals. 
The instruments included a demographic questionnaire, the Minnesota satisfaction questionnaire and 
the Maslach burnout inventory. Respondents reported moderate levels of job satisfaction and moderate 
burnout. Palestinian nurses face many challenges in their daily work due to decreased chances of job 
advancement and emotional exhaustion which may lead to job dissatisfaction. Health care administra-
tors and policy-makers have a responsibility to find solutions to problems that cause job dissatisfaction 
and burnout among nurses to ensure the delivery of quality health care services.

Satisfaction au travail et épuisement professionnel chez les infirmières palestiniennes
RÉSUMÉ Un modèle d’étude descriptive et exploratoire a été utilisé pour enquêter sur la satisfaction 
au travail et l’épuisement professionnel chez les infirmières palestiniennes. Un échantillon aléatoire 
de 152 infirmières a été recruté dans des hôpitaux privés. Les instruments utilisés comprenaient un 
questionnaire démographique, le questionnaire MSQ (Minnesota satisfaction questionnaire) et l’échelle 
MBI (Maslach burnout inventory). D’après les déclarations des personnes interrogées, leurs niveaux 
de satisfaction au travail et d’épuisement professionnel étaient moyens. Les infirmières palestiniennes 
sont confrontées à de nombreuses difficultés dans leur travail quotidien en raison de la réduction des 
possibilités d’avancement et de l’épuisement émotionnel qui peut conduire à l’insatisfaction profession-
nelle. Il incombe aux administrateurs et aux décideurs du secteur des soins de santé de trouver des 
solutions aux problèmes à l’origine d’une insatisfaction et d’un épuisement professionnels parmi les 
infirmières, afin de garantir la prestation de services de soins de santé de qualité.

رىض املمّرضات واملمّرضني الفلسطينيـني عن الوظيفة واإلهناك الناجم عنها
لبنى أبو شيخه، حنان سقا حزبون

وظائفهم  عن  الفلسطينيـني  واملمّرضني  املمّرضات  رىض  لتقّص  وصفية  استقصائية  دراسة  ُأجريت  اخلالصة: 
املستشفيات  يف  املعينني  من  وممرضة  ممرضًا   152 من  مكونة  عشوائية  عينة  اختريت  وقد  عنها.  الناجم  واإلهناك 
اخلاصة. واستخدمت الباحثتان استبيانًا ديموغرافيًا، واستبيان “مينيسوتا” للرىض، وقائمة “ماسالش” لإلهناك. 
من  متوسطة  الوظيفة ومستويات  الرىض عن  من  متوسطة  مستويات  واملستجيبون عن  املستجيبات  أبلغت  وقد 
اإلهناك. ويواجه املمرضون واملمرضات الفلسطينيون حتديات عديدة يف عملهم اليومي بسبب قلة الفرص املتاحة 
أمامهم للتـرّقي الوظيفي وبسبب اإلهناك االنفعايل مما يؤدي إىل عدم رضاهم عن الوظيفة. وتقع املسؤولية عىل 
اإلداريِّـني التنفيذيِّـني يف الرعاية الصحية وراسمي السياسات إلجياد حلول للمشاكل التي تؤدي إىل عدم الرضاء 

عن الوظيفة وإىل اإلهناك بني املمرضني واملمرضات، وذلك لضامن إيتاء خدمات رعاية صحية عالية اجلودة.
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Introduction

Nursing is a stressful profession that deals 
with intense human aspects of health and 
illness [1–3]. Consequently, the stressful 
nature of nursing can ultimately lead to job 
dissatisfaction and burnout [2–7]. Among 
health care professionals, nurses have been 
found to be most prone to burnout [8]. Job 
satisfaction and burnout among health care 
providers are important issues since they 
affect turnover rates, staff retention and ulti-
mately the quality of patient care [9–11]. 

Job satisfaction has been described as 
the degree of positive affective orientation 
toward a job [2,4,5]. Burnout has been 
defined as a syndrome of physical and 
emotional exhaustion, involving the devel-
opment of negative self-concept, negative 
job attitudes and loss of concern for clients 
[8]. Job satisfaction and burnout have been 
studied in several industrial countries for 
decades, but have only been investigated in 
some developing countries in the past 2 dec-
ades [3,12–14]. Therefore, the phenomena 
of job satisfaction and burnout in the Arab 
culture remain poorly researched and the 
majority of the work remains unpublished 
(Y. Abu-Dahrieh, 1989; A. Abu-Ajamieh, 
1991; H. Hamdan, 1993; Bolad et al., 2000, 
unpublished data).

Many factors are reported to affect job 
satisfaction among Arab nurses, such as 
workload, incentives, job security, relation-
ships with superiors and peers and organiza-
tional structure [3,12–14]. Burnout has been 
associated with high employment turnover, 
excessive absenteeism, negative job atti-
tudes, low morale and a deterioration in ide-
alism towards helping others [2,8,15–20]. 

The aim of this study was to explore the 
phenomena of job satisfaction and burnout 
among Palestinian nurses. We examined 2 
questions: What levels of job satisfaction 
and burnout do Palestinian nurses report? 

What are the relationships between de-
mographic variables, job satisfaction and 
burnout?

Methods

A descriptive correlational study design was 
used based on Maslow’s theory of hierarchy 
of needs and Herzberg’s theory of hygienic 
and motivation factors [21,22].

Sample
A random sample of 255 hospital nurses 
was selected from 5 hospitals. Completed 
surveys were returned from 152 partici-
pants, a response rate of 59.6%. The study 
was conducted between 1 January and 31 
March, 2000 at 4 private hospitals in the 
Palestinian Territories (Al-Muhtasseb hos-
pital in Hebron, Caritas hospital in Bethle-
hem, Augusta Victoria hospital in Jerusalem 
and Al-Itihad hospital in Nablus) and 1 
United Nations Relief and Works Agency 
(UNRWA)-affiliated hospital in Qalqilia. 
The distribution of the study sample was: 
Al-Itihad, 20 nurses; Caritas, 50 nurses; 
Augusta Victoria, 34 nurses; Al-Muhtasseb, 
19 nurses; and Qalqilia, 29 nurses. Data on 
the characteristics of non-respondents were 
not available.

Data collection
Respondents completed a 3-part survey 
that included a demographic questionnaire, 
the Maslach burnout inventory (MBI), and 
the Minnesota satisfaction questionnaire 
(MSQ) [22,23]. The demographic question-
naire measured variables that included age, 
sex, marital status, number of children, edu-
cation, length of experience, job position, 
adequacy of income, other employment and 
graduate studies. 

Burnout was measured using the MBI, 
which comprises 3 subscales—emotional 
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exhaustion, depersonalization and personal 
accomplishment—with 22 items and a 
6-point response format. Higher scores on 
the emotional exhaustion and depersonali-
zation scales indicate more burnout, while 
higher scores on the perceived accomplish-
ment scale indicate less burnout. 

The MSQ contains 100 items and meas-
ures 20 aspects of work using 20 subscales 
plus 1 general satisfaction score, which 
comprises 1 item from each scale. The MSQ 
has a 5-point scale ranging from 1 (very dis-
satisfied) to 5 (very satisfied). Scores < 26 
represent low satisfaction, scores 26–75 
represent average satisfaction and scores 
> 75 represent high satisfaction. 

Ethical permission to conduct the study 
was obtained from hospital directors prior 
to data collection. Surveys were distributed 
to the nurses while they were on the job. 
Coding and aggregate reporting were used 
to eliminate respondent identification and 
ensure anonymity.

Data analysis
The data were analysed using the SAS, ver-
sion 6.03, DOS program. Descriptive and 
inferential statistics were used to analyse 
responses to the surveys. 

Results

Sample characteristics
The age of participants ranged from 24 to 58 
years, mean 30.9 [standard deviation (SD) 
7.1] years. The majority of respondents 
were female (73.7%) and married (61.8%) 
(Table 1). Just over 50% had nursing cer-
tificates. 

No statistically significant relationships 
were found between education level, job 
satisfaction and burnout. Mean duration 
of experience was 9.1 (SD 6.7) years. The 
average respondent had been working for 

5.4 years in the current position and 7.5 
years in the current setting. The majority of 
respondents (80.3%) worked as staff nurses, 
12.5% were head nurses and 7.2% were as-
sistant head nurses. Most (59.2%) reported 
that their incomes were inadequate to meet 
their needs and that they did not have any 
other employment (94.7%). In this sample, 

Table 1 Characteristics of the study sample of 
nurses (n = 152)

Characteristic No. %
Age (years)
 20–24 26 17.1
 25–29 46 30.3
 30–34 40 26.3
 35–39 20 13.2
 > 39 20 13.1
Sex
 Male 40 26.3
 Female 112 73.7
Marital status
 Married 94 61.8
 Single 56 36.8
 Divorced 2 1.3
No. of children
 0 65 42.8
 1–3 58 38.2
 4–6 25 16.4
 7+ 4 2.6
Level of education
 Certificate 79 52.0
 Diploma 32 21.0
 Bachelor 41 27.0
Pursuing higher education
 Yes 48 31.6
 No 104 68.4
Years of experience
 0–3 25 16.4
 4–6 41 27.0
 7–9 25 16.4
 10–13 23 15.1
 > 13 38 25.0
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31.6% of respondents were pursuing gradu-
ate education. 

Job satisfaction
Most nurses in this study (84.2%) reported 
moderate job satisfaction (Table 2). Moral 
values (55.9%) and social services (55.9%) 
were areas of high satisfaction. Areas of 
moderate satisfaction included authority 
(85.5%) and responsibility (78.3%), while 
advancement (41.4%) and company poli-
cies and practices (28.9) were areas of low 
satisfaction. Significant differences were 
found between nurses reporting adequate 
and inadequate incomes on ability utiliza-
tion (t = 2.41, P < 0.001), advancement (t 
= 2.60, P = 0.01), company policies and 
practices (t = 2.72, P < 0.01), compensation 

(t = 3.77, P < 0.01), responsibility (t = 2.18, 
P = 0.03), working conditions (t = 2.15, 
P = 0.03) and general job satisfaction (t = 
2.14, P = 0.03). Years of experience had 
a significant effect on independence (F = 
2.46, P = 0.04), while place of employment 
significantly affected several aspects of job 
satisfaction (Table 3). Number of children 
affected security (F = 4.96, P < 0.001), 
while general satisfaction was affected by 
position (F = 4.16, P < 0.001).

Burnout
When comparing burnout among nurses 
from the 5 hospitals, personal accomplish-
ment was highest among nurses in the Cari-
tas hospital (mean score 36.9) while it was 
the lowest among nurses in Al-Muhtasseb 

Table 2 Distribution of the Minnesota satisfaction questionnaire scores (n = 152 nurses)

Subscale Mean score (SD) Satisfaction
Low Moderate High

No. % No. % No. %
Ability utilization 3.75 (0.74) 3 2.0 95 62.5 54 35.5
Achievement 3.89 (0.66) 3 2.0 88 57.9 61 40.1
Activity 3.97 (0.60) 3 2.0 86 56.6 63 41.4
Advancement 2.64 (1.04) 63 41.4 76 50.0 13 8.6
Authority 3.46 (0.64) 2 1.3 130 85.5 20 13.2
Company policies & practices 2.81 (1.00) 44 28.9 96 63.2 12 7.9
Compensation 3.01 (0.92) 32 21.2 105 69.1 15 9.9
Co-workers 3.86 (0.69) 3 2.0 97 63.8 52 34.2
Creativity 3.44 (0.74) 10 6.6 118 77.6 24 15.8
Independence 3.13 (0.81) 18 11.8 116 76.3 18 11.8
Moral values 4.04 (0.66) 1 0.7 66 43.4 85 55.9
Recognition 3.13 (0.95) 25 16.4 102 67.1 25 16.4
Responsibility 3.31 (0.77) 11 7.2 119 78.3 22 14.5
Security 3.18 (0.85) 22 14.5 113 74.3 17 11.2
Social services 4.14 (0.57) 0 0.0 67 44.1 85 55.9
Social status 3.35 (0.78) 14 9.2 112 73.7 26 17.1
Supervision: human relations 3.23 (0.98) 23 15.1 100 65.8 29 19.1
Supervision: technical 3.09 (0.90) 25 16.4 110 72.4 17 11.2
Variety 3.15 (0.77) 17 11.2 115 75.7 20 13.2
Working conditions 3.28 (0.86) 16 10.5 111 73.0 25 16.4

SD = standard deviation.
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(mean 27.1). Emotional exhaustion was 
highest among Qalqilia nurses (mean 27.9), 
while Caritas nurses had the lowest (mean 
20.4). Finally, depersonalization was high-
est among Al-Itihad nurses (mean 7.7) and 
lowest among Caritas nurses (mean 2.8).

In general, nurses in this study reported 
moderate levels of burnout. They reported 
mostly low levels of personal achieve-
ment (39.5%), moderate levels of emo-
tional exhaustion (38.8%) and low levels 
of depersonalization (72.4%) (Table 4). A 
significant difference was found in deper-
sonalization between nurses who reported 

adequate income and those who reported 
inadequate income (t = –2.32, P = 0.02) and 
between nurses who were married and those 
who were divorced (F = 6.43, P < 0.001). 

Discussion

It was interesting to find that participants 
reported moderate levels of both job satis-
faction and burnout, which is contrary to the 
inverse relationship between the 2 concepts 
reported in the literature [1–7,10–12,24]. 
It seemed that moderate burnout did not 

Table 3 Variances in job satisfaction with respect to place of employment

Subscale Sum of squares Square mean F-value P-value
Activity 86.27 21.57 2.48 0.04
Advancement 504.43 126.11 5.14 < 0.001
Authority 172.89 43.22 4.7 < 0.001
Company policies & practices 544.41 136.10 6.20 < 0.001
Compensation 357.07 89.27 4.62 < 0.001
Co-workers 186.39 46.60 4.13 < 0.001
Creativity 147.24 36.81 2.83 0.02
Independence 386.14 96.53 6.71 < 0.001
Moral values 120.25 30.06 2.95 0.02
Recognition 490.23 122.56 6.12 < 0.001
Responsibility 352.70 63.18 4.62 < 0.001
Security 399.67 99.92 6.27 < 0.001
Social service 174.91 43.73 6.22 < 0.001
Supervision: human relations 891.73 222.93 11.96 < 0.001
Supervision: technical 522.09 130.52 7.56 < 0.001
Variety 339.68 84.92 6.35 < 0.001
Working conditions 410.47 102.62 6.32 < 0.001
General 153.80 38.45 5.77 < 0.001

Table 4 Distribution of Maslach burnout inventory scores (n = 152 nurses)

Subscale Mean score (SD) Burnout
Low Moderate High

No. % No. % No. %
Personal achievement 34.14 (9.44) 60 39.5 42 27.6 50 32.9
Emotional exhaustion 23.48 (10.23) 36 23.7 59 38.8 57 37.5
Depersonalization 5.42 (5.61) 110 72.4 28 18.4 14 9.2

SD = standard deviation.
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negatively affect the level of job satisfac-
tion among Palestinian nurses working in 
private and UNRWA-affiliated hospitals. 

In our study nurses in private health care 
settings were satisfied with their jobs, which 
confirms previous results concerning Pales-
tinian nurses [12,25,26; Y. Abu-Dahrieh  
1989; A. Abu-Ajamieh, 1991; H. Hamdan, 
1993; Bolad et al., 2000, unpublished data]. 
These results may be attributed to structural 
and functional differences between public 
and private hospitals. It may be that private 
and UNRWA-affiliated hospitals offer bet-
ter facilities, more incentives and superior 
working conditions to nurses compared with 
government hospitals, which usually have 
limited financial and human resources to 
offer to employees. The disparity between 
government and private health care settings 
continues to be an issue of debate and war-
rants more in-depth investigation. 

The nurses in our sample also reported 
that many factors contributed to their job 
satisfaction, such as moral values, social 
services authority, responsibility and crea-
tivity, which is in agreement with previ-
ous findings [12,25,26; Y. Abu-Dahrieh  
1989; A. Abu-Ajamieh, 1991; H. Hamdan, 
1993; Bolad et al., 2000, unpublished data]. 
Conversely, nurses reported that lack of 
career advancement opportunities and un-
supportive hospital policies and practices 
contributed to job dissatisfaction, which is 
congruent with Hamdan’s results. 

The results of this study emphasize the 
influence of job and individual characteris-
tics on job satisfaction and burnout [3,6,20]. 
The study results support Herzberg’s and 
Maslow’s theories [21,22] which identified 
recognition, achievement, the nature of the 
work, responsibility and advancement as 
characteristics that are strong determinants 
of job satisfaction and burnout. 

Moderate emotional exhaustion reported 
by nurses in this sample is congruent with 

results of previous research [2–7,20]. Obvi-
ously, individual differences between the 5 
hospitals were detected in this study, which 
supports the idea that different policies and 
practices can affect burnout levels. Moderate 
emotional exhaustion among study partici-
pants, who were mostly young adults aged 
25–29 years and had been on the job for an 
average of 9 years, supports the notion that 
burnout is a ”global“ nursing phenomenon 
that results from stress and work overload in 
everyday practice [3–7,14,20]. 

Participants also reported low levels of 
personal achievement and depersonaliza-
tion. Perhaps the feeling of low personal 
achievement was the motive for pursuing 
higher education in one-third of the sample. 
Furthermore, low depersonalization in this 
sample may have contributed to a moderate 
sense of job satisfaction. Nurses viewed their 
relationships with their clients as positive 
ones that nurtured mutual care and concern, 
especially under harsh social and political 
circumstances. They felt that they were sig-
nificant contributors to the health and well-
being of the Palestinian people, who live in 
daily turmoil. Moreover, it was not surpris-
ing to find that the nurses who reported 
inadequate incomes and were divorced felt 
more depersonalized. This finding attests to 
the influence of social norms and peer pres-
sure in the Arab culture, which emphasizes 
marriage and the ability to provide for the 
family financially as key social standards. 

Implications
Health care administrators, especially nurs-
ing administrators, should consider the fac-
tors that contribute to job dissatisfaction 
and burnout and try to eliminate them by 
designing and implementing supportive 
policies and practices. A focus on meeting 
the personal and professional needs of the 
nursing cadre is paramount if quality health 
care services are to continue. 
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A third aspect that needs to be addressed 
is increasing continuing education pro-
grammes for nurses, especially programmes 
that deal with stress and anger management, 
enhance coping mechanisms, enhance per-
sonal skills and accomplishments, and up-
date knowledge. Finally, more research is 
needed to extend the understanding of how 
the current political events and changing 
trends in health care affect the levels of job 
satisfaction and burnout among nurses in 
different settings.

Conclusion 

Job satisfaction and burnout are clearly 
identified as problems in the area of human 
services that need to be addressed. Never-
theless, most researchers and practitioners 
believe that job satisfaction can be opti-
mized and burnout minimized to enhance 
the quality of services to clients [10,11,24]. 
The results of this study should also be 
viewed in the context of the turbulent social, 
economic and political circumstances that 

prevail over the Middle East, and Palestine 
in particular. These circumstances can eas-
ily exacerbate the situation and can contrib-
ute to burnout and job dissatisfaction among 
all health care professionals. However, our 
findings do indicate that, despite hardships 
and turmoil, there are professionals who 
can benefit from the positive aspects of 
their profession, such as finding strength in 
their moral values, being content with the 
amount of professional responsibility they 
assume on a daily basis, having good rela-
tionships with their peers and superiors and 
finding their salary adequate to meet their 
living expenses and needs. 
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A critical view of Arabic curriculum as a requirement for medical schools, Gezira University
ABSTRACT We compared the present Arabic syllabus used in Gezira University Medical School with 
previous ones. We also surveyed students and Arabic professors in medical sciences on their views on 
the content and teaching/evaluation procedures and how these contributed to students’ understanding 
of the medical science syllabus. The current syllabus was designed to provide students with Arabic 
language skills with particular reference to scientific language. The students’ opinions differed regarding 
their understanding of clinical medicine and their interaction with patients and also the benefits to them 
of research procedures and reporting. The professors considered the syllabus was adequate to achieve 
its aims but emphasized the importance of varying teaching methods and evaluation. 

بجامعة  الطب  كلية  يف  حاليًا  س  يدرَّ الذي  العربية  اللغة  مقرر  بمقارنة  الدراسة  هذه  يف  الباحثون  قام  اخلالصة: 
اجلزيرة مع املقررات السابقة. كام قاموا بتقصيِّ آراء الطالب وأساتذة اللغة العربية يف كليات العلوم الصحية حول 
العلوم  ملقررات  الطالب  استيعاب  الطرق يف  والتقيـيم، وكيف أسهمت هذه  التدريس  املقررات وطرق  حمتوى 
م املقرر احلايل هبدف تزويد الطالب بمهارات اللغة العربية، مع الرتكيز عىل اللغة العلمية. وقد  الطبية. وقد ُصميِّ
بفائدة  يتعلق  ما  يف  وكذلك  املرىض،  مع  وتفاعلهم  الرسيري  للطب  بفهمهم  يتعلق  ما  يف  الطالب  آراء  تفاوتت 
إجراءات البحث والتبليغ بالنسبة هلم. ويرى األساتذة أن املقررات مناسبة لألغراض التي وضعت من أجلها، 

وأكدوا مع ذلك أمهية تنويع طرق التدريس والتقيـيم.

Regard critique sur le programme d’études en arabe obligatoire dans les écoles de médecine 
de l’Université de Gezira
RÉSUMÉ Nous avons comparé le programme d’études en arabe actuellement appliqué dans les 
écoles de médecine de l’Université de Gezira avec les précédents. Nous avons également demandé 
aux étudiants et aux professeurs de médecine en langue arabe comment ils percevaient le contenu 
et les procédures d’enseignement et d’évaluation, et comment ceux-ci permettaient aux étudiants de 
mieux comprendre le programme de sciences médicales. L’objectif du programme en vigueur était 
de permettre aux étudiants d’acquérir des compétences axées sur le langage scientifique en langue 
arabe. Les étudiants ne partageaient pas tous les mêmes opinions quant à leur compréhension de la 
médecine clinique et leur relation avec les patients, et aussi quant aux avantages que représentent pour 
eux les procédures et la communication en matière de recherche. Les professeurs considéraient que le 
programme remplissait correctement son objectif mais soulignaient l’importance de varier les méthodes 
d’enseignement et les mécanismes d’évaluation.
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املقدمة
ال خيفي عىل أحد أمهية اللغة القومية يف تدريس العلوم بكل أنواعها. فهي غالبًا ما تكون لغة األم وتدخل 
يف وجدان أطفاهلا منذ والدهتم. وهى أيضًا اللغة املستعملة يف املجتمع عندما يشب األطفال عن الطوق. 
ولكننا نجد أن هذه اللغة يف معظم األحيان تكون عامية دارجة. وبدخول الطفل يف التعليم النظامي يبدأ 
اجلامعية.  املرحلة  إىل  ينتقل  ثم  ومن  العام،  تعليمه  يكمل  حتى  بالتدريج  فنوهنا  ويتعلم  اللغة  دراسة  يف 
وهنا يواجه بأحد احتاملني إما أن تكون الدراسة بلغته القومية وإما بلغة أجنبية وهي يف معظم األحيان 

اإلنكليزية أو الفرنسية - وهذا الوضع متليه ظروف كثرية أمهها نوع االستعامر الذي كان يف بالده.
لذا  العربية.  اللغة  ذلك  بام يف  اللغات عمومًا  الطالب يف  األخرية ضعف  السنوات  لوحظ يف  وقد   
السودانية كأحد مطلوبات  العربية يف اجلامعات  اللغة  القرن املايض تقرر تدريس  ومنذ مطلع تسعينات 
وزارة التعليم العايل، خاصة بعد صدور قرار تعريب الدراسة. وقد تبنت جامعات كثرية قرار التعريب 
بحمد  اجلزيرة  جامعة  وكانت  الطب.  كليات  خاصة  الصحية،  العلوم  كليات  باستثناء  كلياهتا  معظم  يف 
اهلل من اجلامعات القليلة يف السودان التي نفذت قرار التعريب يف مجيع كلياهتا بام يف ذلك كليات العلوم 
الصحية. يف البداية مل جتد مقررات اللغة العربية احلامس والقبول املناسبني وسط أعداد كبرية من الطالب 
واألساتذة، لذا عقدت عدة لقاءات عمل لدراسة هذا األمر نتج عنها تطوير مقررات اللغة العربية لتؤدي 
األهداف املنشودة منها. ويستعرض الباحثون يف هذه الورقة آراء طالب كليات العلوم الصحية وكذلك 
قوا  ـّ آراء أساتذة مقررات اللغة العربية يف هذه املقررات ومدى حتقيقها لتلك األهداف.علاًم بأهنم قد وث

جتربة التعريب وأثرها عىل الطالب يف كليات العلوم الصحية بجامعة اجلزيرة ]5,1[.

أهداف الدراسة
1. وصف مقررات اللغة العربية احلالية ومقارنتها مع املقررات السابقة. 

2. حتديد آراء الطالب يف مقررات اللغة العربية من حيث املضمون وطرق التدريس والتقويم ومدى
مسامهتها يف استيعاهبم ملناهج العلوم الصحية والطبية.  

سون مقررات اللغة العربية لطالب العلوم الصحية والطبية حول 3. استطالع آراء األساتذة الذين يدريِّ
املقررات احلالية ومتطلبات تطويرها.  

منهجية الدراسة
مكان الدراسة كليات العلوم الصحية والطبية بجامعة اجلزيرة، وهي حسب األقدمية كاآليت:

- كلية الطب )1975م(.
- كلية الصيدلة )1996م(.

- كلية العلوم الطبية التطبيقية )1997م(
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- كلية علوم املختربات الطبية )1998م(.
- كلية طب األسنان )2000م(. 

إطار الدراسة
الدفعة 25 من كل كلية والتي أكملت مقررات اللغة العربية احلالية واملقررات الطبية والصحية املتخصصة 

حسب الكلية، )العدد الكيل 340 طالب(.

حجم العينة وطريقة العينة
25 من كل كلية كعنقود مستقل، وتم اختيار ٢5 طالبًا بالطريقة العشوائية  تم اعتبار الطالب يف الدفعة 

البسيطة من كل عنقود.

طرق مجع املعلومات
بَِعْت الطرق التالية يف مجع املعلومات: اتُّ

1. مراجعة وحتليل كتيبات مقررات اللغة العربية )السابقة واحلالية( وذلك بغرض حتديد التطور الذي
تمَّ من حيث املحتويات وطرق التدريس والتقيـيم.  

2. مجع املعلومات من الطالب عن طريق استامرة صممت بحيث تساعد عىل حتقيق أهداف الدراسة. 
3. إجراء مقابالت مع أساتذة مقررات اللغة العربية املعنيني حاليًا بتدريس طالب كليات العلوم

الصحية والطبية )عددهم 5(.   

النتائج واملناقشة 

املناهج السابقة
تم وضع منهج اللغة العربية )16 ساعة معتمدة( هلذه الكليات يف العام الدرايس 1991/1990م يف الفصول 

الدراسية األوىل، وذلك لتحقيق هدفني أساسني ومها هدف عام وهدف خاص أو وظيفي:

)أ( اهلدف العام
1. ربط الطالب باللغة العربية الفصحى وتراثها ونتاجها الفكري والعلمي.

2. رفع كفاءة الطالب يف اللغة العربية من حيث فقهها والتخاطب والكتابة هبا بمستوى جيد.
3. إكساب الطالب املهارة يف توظيف اللغة العربية يف املعارف املختلفة وتذوقه للنواحي اجلاملية يف

النصوص اللغوية.  
نه من 4. تزويد الطالب باملهارات اللغوية املتقدمة لتعينه عىل فهم ما يتلقاه من علوم ومعارف، ومتكيِّ

التعبري السليم.  
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)ب( األهداف اخلاصة
1. مساعدة طالب القطاع الطبي عىل استيعاب مواد ختصصاهتم والتعبري عنها بلغة سليمة.

2. تقويم اللسان والقلم من األخطاء الشائعة يف الكتابة واخلطابة، وذلك بتدريبهم عىل اإلمالء
املوافق للقواعد واألصول الفنية، واالرتقاء بملكاهتم يف نطق احلروف من خمارجها الصحيحة.  

3. ترسيخ املصطلح العلمي ومبادئ الرتمجة العلمية. 
وحتقيقًا هلذه األهداف جاءت مفردات املنهج بصورة تفي بحاجة الطالب يف الكليات املعنية، بحيث 
يستطيع من خالهلا فهم ما يتلقاه من نصوص مواده العلمية ولتجويد أدائه الكتايب ملقابلة متطلبات إجابة 
االمتحان وكتابة التقارير والبحوث العلمية، وكذلك لتجويد أدائه الشفوي ليتمكن من احلديث بطالقة 

يف املحافل األكاديمية سائاًل أو جميبًا أو ناقدًا أو حمارضًا.
وكانت مفردات املناهج عىل النحو التايل:

1. مفردات الفصلني األول والثاين، روعي فيها أن يكتسب الطالب املهارات األساسية للغة كالقراءة
واالستامع والتكلم، حيث جاءت املفردة للفصل األول تعنى باألصوات اللغوية نطقًا وجتويدًا  

وذلك بالرتكيز عىل البنية الترشحيية ألجزاء النطق وخمارج احلروف. وجاءت املفردة للفصل الثاين  
وهي تعنى بتجويد األداء الكتايب بتدريب الطالب عىل اإلمالء املوافق للقواعد واألصول الفنية  

حتى يتمكن من الكتابة الصحيحة دون حلن أو أخطاء.  
2. مفردات الفصل الثالث: تعنى بالدارسة التطبيقية، فالفصل الثالث يعنى بطرائق كتابة التقارير

العلمية مع استعراض بعض النصوص ذات الصلة بالقطاع الصحي والطبي.  
3. أما الفصل الرابع واألخري فجاء إلعداد الطالب الستيعاب منهج البحث العلمي يف كليات القطاع
الصحي والطبي حيث جاءت مفردات هذا املنهج تعنى بضوابط الرتمجة وكتابة البحث العلمي يف  

جماالت العلوم الصحية والطبية.  
  استمر تنفيذ هذا املنهج ملدة عرش سنوات، هذا وقد وجد التدريس باللغة العربية يف كليات القطاع 
الطبي جتاوبًا كبريا من الطالب واألساتذة. ولعل االستبانة التي أجريناها من قبل عىل عينة من طالب 
للتقويم  خيضع  اجلزيرة  بجامعة  املناهج  نظام  أن  وبام   .]6,3[ إليه  ذهبنا  ما  إىل  واضح  دليل  القطاع  هذا 
ُعِقَدْت حلقة عملية )ورشة عمل( يف أوائل  املستمر من قبل اللجان املتخصصة عىل نحو ما رأينا، فقد 
عام 2000م اشرتك فيها لفيف من أساتذة اللغة العربية وأساتذة القطاع الطبي. وكان من نتائج هذه احللقة 
َلْت املقررات األربعة وأدخلت عليها التعديالت التي أوصت هبا احللقة العملية ويف ما ييل  العملية أن ُعديِّ

استعراض هلذه املقررات:

اسم املقرر: املهارات اللغوية

أهداف املقرر
- إتقان الكتابة والتعبري

- استخدام اللغة
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- القدرة عىل تدارك األخطاء 
- القدرة عىل الكتابة والتعبري

- استخدام اللغة استخدامَا صحيحَا جمودَا يوظفه يف حياته الدراسية والعملية 
- كتابة الرسائل والتقارير واملقاالت، وإلقاء اخلطب واملحارضات، وإدارة الندوات وحلقات

النقاش...الخ.  

مفردات املقرر
1. عنارص االتصال اللغوي:

)أ( الكالم )ب( االستامع )ج( القراءة )د( الكتابة  
2. ضوابط الرسم الكتايب:

)أ( التذكري بالقواعد األساسية لإلمالء )ب( عالمات الرتقيم )ج( املخترصات ورموزها الكتابية  
)د( مكتبة اإلمالء )هـ( التطبيق العميل  

3. دراسة األصوات اللغوية العربية خمارجها وصفاهتا.
4. دراسة تركيب الكلامت وبنائها الرصيف. 

5. اجلملة تعريفها، رشوطها، بناؤها وأنواعها.
6. الفقرة: تعريفها، رشوطها وبناؤها.

7. بعض األخطاء الشائعة يف األصوات والكلامت وتركيب اجلمل.

اسم املقرر: الكتابة وفنون التعبري

أهداف املقرر
1. إجادة الطالب غري املتخصص للغة العربية من حيث التواصل والتخاطب والكتابة.

2. تلبية حاجة الطالب غري املتخصص إىل تصحيح فهمه ملا يتلقاه من نصوص مواده العلمية.
3. جتويد األداء اللغوي الشفوي لتمكني الطالب من احلديث يف املحافل العلمية بعربية فصحى

وحتسني قدرته يف التفكري والفهم السليم بلغة عربية.  
4. متكني الطالب من التعبري وكتابة التقارير واملقاالت والبحوث.

مفردات املقرر
- نشأهتا ومفهومها وفلسفتها - وظائف اللغة )االتصال، املعنى والتعبري(.

- نشأة الكتابة اخلطية وتطور اخلط العريب.
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نشأة الكتابة الفنية

)أ( النثر وأنواعه )نثر عادي، نثر علمي، نثر فني(
1. النثر العادي: )كتابة التقارير وصياغتها(

- أنواع التقارير )تقرير األداء - تقرير مجع احلقائق - التقرير الفني(
- مواصفات التقرير ومكوناته.

2. النثر العلمي
عنارص الكتابة العلمية )إدارية، هندسية، ...الخ(.

3. النثر الفني )التعبري(:
- صفات الكتابة اجليدة )الوحدة أو التجانس( ختري األلفاظ.

- إطار الكتابة )الفاحتة أو املقدمة، الوسط والغرض، اخلامتة(.
- عنارص الكتابة )الفكر، العاطفة، األسلوب واخليال(.

اسم املقرر: املعاجم واملصطلحات

أهداف املقرر
1. تعريف الطالب بأنواع املعاجم وطرق استخدامها.

2. إطالع الطالب عىل اجلهود التي بذلت يف تعريب املصطلحات وطرق صياغتها.
3. متكني الطالب من أسس وضع املصطلح العلمي.

4. تعريف الطالب خصائص اللغة العربية ومنهجها يف التوليد واالشتقاق والتجديد ومعرفة جذور
الكلامت.  

5. متكني الطالب من استخدام املوسوعات العلمية.

املفردات
- التعريف باملعاجم ووظائفها، أنواع املعاجم، طرق استخدامها.

- تطور التأليف املعجمي وسامت هذا التطور - الفروق بني املعاجم احلديثة والقديمة.
- صياغة املصطلح.

- التعريب وجهود النحاة يف إخضاع املعرب للصيغ العربية.
- مسرية املصطلح العلمي.

- معاجم مصطلحات العلوم يف كتب الرتاث العريب.
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- طرق وضع املصطلح.
- جهود املجامع العلمية يف املصطلح، توحيد املصطلح العلمي العريب.

اسم املقرر: نصوص تطبيقية

األهداف
1. متكني الطالب من قراءة بعض النصوص اللغوية التطبيقية املتصلة بتخصصه يف الغالب.

2. تعويده عىل إمكانية إعداد املادة العلمية بنفسه مستفيدَا من دراسته يف املقررات اللغوية األخرى.

املفردات
ختتار النصوص من بني مجلة نصوص معدة مسبقَا بحيث تناسب ختصص الطالب.

نتائج استبيان الطالب

استيعاب العلوم الطبية والصحية
أكثر الطالب استفادة )جيد إىل ممتاز( من مقررات اللغة العربية يف استيعاب العلوم األساسية هم طالب 
كلية العلوم الطبية التطبيقية )70.5%( يليهم طالب كلية طب األسنان )40%( وأخريًا طالب كلية الطب 

.)%16(
العربية،  للغة  ا مقررات  من  االستفادة  تدنت  فقد  )اإلكلينيكية(  الرسيرية  العلوم  أما 
املستفيدين  أكرب  أيضا  هم  التطبيقية  الطبية  العلوم  كلية  طالب  وكان  استيعاهبا.  يف  عامة،  بصورة 
السلوكية  االجتامعية  للعلوم  بالنسبة   .)%13.1( املختربات  علوم  كلية  طالب  وأدناهم   )%58.8(
لطبية  ا املختربات  علوم  كلية  طالب  لدى  بارزًا  لعربية  ا للغة  ا مقررات  دور  كان   فقد 

)76.3%( يليهم طالب كلية طب األسنان )%65(.

التواصل مع األطر الصحية، واملرىض وذوهيم وأفراد املجتمع
حقق طالب كلية العلوم الطبية التطبيقية أعىل نسبة من االستفادة من مقررات اللغة العربية يف التواصل 
مع مجيع الفئات املذكورة عىل التوايل: األطر الصحية )64.6%( املرىض وذوهيم )73.5%(، أفراد املجتمع 

.)%75.8(
األسنان  طب  ييل:  كام  املختلفة  الصحية  األطر  مع  للتواصل  بالنسبة  املتبقية  الكليات  طالب  وتواىل 

)50%( علوم املختربات الطبية )21.5%(، كلية الطب )16%( والصيدلة )%14.1(.
استفادة  تدرجت  فقد  الصحية  املؤسسات  يف  وذوهيم  املرىض  مع  التواصل  عىل  للمقدرة  بالنسبة 
طالب الكليات املختلفة بعد طالب كلية العلوم الطبية التطبيقية كام ييل: طب األسنان )40%( كلية الطب 

)32%(، كلية الصيدلة )18.8%( وأخريًا كلية علوم املختربات )%8.6(.
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اللغة  مقررات  من  طالهبا  استفادة  إىل  بالنسبة  أيضا  الثانية  املرتبة  يف  األسنان  طب  كلية  ترتيب  جاء 
العربية يف مقدرهتم عىل التواصل مع أفراد املجتمع حيث بلغت نسبة الطالب الذين قيموا هذه االستفادة 
املختربات  علوم  كلية  وأخريًا   )%32( الطب  فكلية   ،)%37.6( الصيدلة  كلية  تلتها   ،%60 ممتاز(   - )جيد 

الطبية )%30.1(.

إجراء البحوث
أقر 87% من طالب كلية العلوم الطبية التطبيقية باستفادهتم بدرجة )جيدة - ممتازة( من مقررات اللغة 
العربية يف إجراء البحوث، تالهم طالب كلية طب األسنان )50%(، ثم كلية الصيدلة )23.3%( تليها كلية 

الطب )16%( وأخريا كلية علوم املختربات الطبية )%8.6(.

كتابة التقارير
األسنان  طب   ،)%52.2( التطبيقية  الطبية  العلوم  كلية  ييل:  كام  املختلفة  الكليات  طالب  استفادة  كانت 

)40%(، الطب )20%(، علوم املختربات الطبية )12.9%( وأخريًا كلية الصيدلة )%4.7(.

تقديم الندوات
كان طالب كلية العلوم الطبية التطبيقية يف املرتبة األوىل من حيث استفادهتم من مقررات اللغة العربية يف 
تقديم الندوات )75.4%(، تالهم طالب كلية طب األسنان )60%( ثم كلية الطب )20%(، يليهم طالب 

كلية الصيدلة )18.8%( ثم طالب كلية علوم املختربات الطبية )%17.2(.

استخدام املكتبات
 كانت أعىل نسبة استفادة من مقررات اللغة العربية يف استخدام املكتبة بني طالب كلية العلوم الطبية التطبيقية 

)81.4%(، يليهم طالب كلية طب األسنان )40%( ثم طالب كلية علوم املختربات الطبية )%21.5(.
أما بالنسبة للمكتبة اإللكرتونية فإن االستفادة من مقررات اللغة العربية كانت عمومًا متدنية وجاء 
ترتيب طالب الكليات املختلفة يف االستفادة منها كام ييل: طب األسنان )35%(، العلوم الطبية التطبيقية 

)17.8%( كلية الصيدلة )9.4%(، كلية الطب )%4(.
يمكن تلخيص آراء الطالب حول املشاكل املتعلقة هبذه املقررات فيام ييل:

- إرصار كثري من أساتذة املقررات التخصصية يف الفصول الدراسية املتقدمة عىل التدريس
وامتحان الطالب باللغة اإلنكليزية.  

- قلة إحساسهم بمالءمة املقررات مع املقررات الطبية والصحية وقلة ارتباط مقررات اللغة
العربية مع املقررات املتخصصة ومواكبتها للتطور يف هذه العلوم، إضافة إىل النقص الشديد يف  

املراجع العربية.  
- تقييم الطالب يتم حاليا بواسطة أستاذ واحد هو مدرس املادة، واألفضل أن يدرس أي مقرر

بواسطة أكثر من أستاذ وأن يتم تقييم الطالب بواسطة أكثر من أستاذ كذلك.   
- طرق التعليم والتعلم املستخدمة حاليًا قليلة التحفيز للطالب باعتامدها بصورة كبرية عىل
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املحارضات واالمتحانات التحريرية.  
- أوقات التدريس )يف الفرتات املسائية( غري مناسبة.

آراء أساتذة اللغة العربية

مقررات اللغة العربية السابقة
س أي مهارات املقرر األول: حيتوى عىل نحو ورصف يدرسان بطرق تقليدية. ال تدرَّ

املقرر الثاين: خاص بالتعبري وكان عبارة عن رسد تارخيي.
املقرر الثالث: خاص باملعاجم وال حيتوى عىل أساسيات الرتمجة والتعريب.

املقرر الرابع: خاص بالنصوص األدبية البحتة.

مقررات اللغة العربية احلالية 
بدأ تطبيق املقررات اجلديدة بعد تطويرها لطالب الدفعة )23(. وقد متت االستعانة يف وضعها بمناهج 
اللغة العربية يف بعض اجلامعات السودانية وبآراء اخلرباء السودانيني املختصني من جامعة اجلزيرة وتلك 

اجلامعات. تقلص عدد الساعات املعتمدة إىل 8 ساعات.

حمتويات املقررات
املحتويات احلالية للمقرر كافية حسب األهداف املعلنة لتلك املقررات، وقد تم اختيارها بعناية لتساعد 
الطالب يف استيعاب املقررات املتخصصة )مقررات العلوم الطبية والصحية( عند تدريسها باللغة العربية 

دعاًم لسياسة التعريب باجلامعة.
أجل  من  املتخصصة(  املقررات  مواد  )من  نصوص  باختيار  شخصية(  )بمبادرات  األساتذة  يقوم 
التدريب التطبيقي للطالب عليها يف خمتلف املجاالت مثل : تعريب املصطلحات، كيفية صياغة املصطلح 

العلمي، استخراج املحسنات اللفظية والبالغية،...الخ.
اللغوية  املختارة إضافة إىل اجلوانب  النصوص  التأصيل عند دراسة  انتباه الطالب إىل جوانب  لفت 

بتلك النصوص.

طرق التعليم والتعلم
قبل البدء يف تنفيذ املنهج اجلديد كانت املحارضة هي الوسيلة األساسية لتدريس هذه املقررات، ومنذ البدء 
أصبح  الطالبية كوسيلة جديدة، وحاليا  املدارسة  الندوات وحلقات  أدخلت  احلالية  املقررات  تنفيذ  يف 
الطالب يستخدمون الوسائط املتعددة يف التقديم وأظهروا مقدرات جديدة يف استخدام التقانة املتطورة 
يف العرض. من مشاكل املقررات أن األنشطة التعليمية يتم تنفيذها يف هناية اليوم الدرايس ويف كثري من 
الكليات  6:30 مساء( حيث يكون الطالب مرهقني. ويف بعض   - 4:30 األحيان يف املساء )من الساعة 
)علوم املختربات( ال تتوفر أي خدمات للطالب يف هذه األوقات )مثل خدمات الكافيرتيا واملكتبة(. ذكر 
معظم األساتذة مشكلة األعداد الكبرية للطالب وأحيانًا مجع دفعتني من كليتني خمتلفتني. بعض األسئلة 
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املراجع يف كليات  التفكري واالستنتاج. هناك نقص يف  أحيانًا تكون ضعيفة وغري منهجية وال حتفز عىل 
العلوم الصحية ولكنها متوفرة يف كليات الرتبية والتي توجد يف مواقع أخرى من اجلامعة.

طرق وأدوات التقييم
40% من الدرجة الكاملة ألي  60% وأعامل السنة  الطرق احلالية جيدة حيث أن االمتحان النهائي يمثل 

مقرر.
جيب اإلبقاء عىل إدراج نتائج مقررات اللغة العربية عند حساب املعدل الرتاكمي للطالب حيث أن يف 
دوا أداءهم هبذه املقررات، فتكون بذلك ذات فائدة للطالب )بتحسني معدله  ذلك حتفيزًا للطالب ليجويِّ

الرتاكمي( أكثر من كوهنا نقطة عبور فقط.
ومن مشاكل هذه املقررات عدم التزام مجيع أساتذة العلوم الطبية والصحية بالتدريس باللغة العربية 
خاصة يف الفصول الدراسية املتقدمة وباألخص يف تدريس العلوم الرسيرية، بل أن هؤالء األساتذة ال 

يوجهون الطالب إىل املخاطبة أثناء الندوات وحلقات املناقشة أو كتابة التقارير باللغة العربية السليمة.
الكثري من أساتذة العلوم الصحية والطبية ليس هلم أي علم أو دراية بأهداف مقررات اللغة العربية 
الرامية إىل مساعدة الطالب يف استيعاب املقررات الصحية املتخصصة ويف التخاطب نطقًا وكتابة باللغة 
الرافضني للتعريب يلجأون يف بعض األحيان للتقليل  العلوم الصحية  العربية السليمة. قلة من أساتذة 

من أمهية مقررات اللغة العربية والتقليل من أمهية املصطلحات العربية.

التوصيات
- استخدام املزيد من الطرق املحفزة للطالب مثل: العمل يف جمموعات، التامرين اجلامعية

والفردية، التطبيق العميل، األوراق البحثية.  
- االهتامم باللغة العربية السليمة )كتابًة وختاطبًا( أثناء األنشطة األكاديمية املختلفة ملقررات

العلوم الصحية والطبية متضمنًا التدقيق اللغوي للتقارير والندوات وحلقات املدارسة  
الطالبية.  

- تنوير أساتذة املقررات املتخصصة بأهداف وحمتويات مقررات اللغة العربية وإرشاكهم يف
تنفيذها بحضور الندوات وحلقات املدارسة واملشاركة يف تقييم الطالب حتى حيرص هؤالء  

األساتذة عىل إلزام الطالب بأساليب كتابة التقارير وتقديم الندوات وحلقات املناقشة مع  
سالمة اللغة العربية يف كليهام.  

- إحياء املكتبة العربية وتوفري املراجع احلديثة باللغة العربية.
- توفري التقنيات احلديثة من أدوات ووسائل التعليم والتعلم.

- تشجيع التنظيامت الطالبية عىل تبني تنظيم لقاءات عمل ومؤمترات حملية داعمة لتعريب
العلوم الصحية والطبية.  

- زيادة الساعات املعتمدة للمقررات احلالية. 
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ABSTRACT During the past 35 years Oman has undergone a rapid socioeconomic and epidemiologi-
cal transition leading to a steep reduction in child and adult mortality and morbidity due to the decline 
of various communicable diseases, including vaccine-preventable diseases. Good governance and 
planning, together with leadership and commitment by the government, has been a critical factor in 
this reduction. However, with increasing prosperity, lifestyle-related noncommunicable diseases have 
emerged as new health challenges to the country, with cardiovascular diseases, diabetes and obesity 
in the lead among other chronic conditions. Appropriate prevention strategies for reducing the burden 
of noncommunicable diseases are discussed.

Transition épidémiologique de certaines maladies à Oman : analyse de la situation
RÉSUMÉ Au cours des 35 dernières années, Oman a connu une rapide transition socioéconomique 
et épidémiologique qui a entraîné une forte réduction de la mortalité et de la morbidité chez les 
enfants comme chez les adultes, en raison du recul de plusieurs maladies transmissibles, notamment 
celles pouvant être évitées par la vaccination. La gouvernance et la planification avisées, de même 
que la direction éclairée et la détermination dont ont fait preuve les pouvoirs publics, ont joué un rôle 
déterminant dans ce recul. Toutefois, l’accroissement de la prospérité s’est accompagné de l’apparition 
de maladies non transmissibles liées aux modes de vie – au premier rang desquelles des pathologies 
chroniques telles que les maladies cardiovasculaires, le diabète et l’obésité – et le pays doit aujourd’hui 
faire face à ces nouveaux problèmes sanitaires. Des stratégies de prévention permettant de réduire la 
charge de ces maladies non transmissibles sont à l’étude.

ْقَلة الوبائية لبعض األمراض يف سلطنة ُعامن: حتليل للوضع النُّ
شيام سندر جنجويل، حممد عيل الشافعي، جواد أمحد اللوايت، برناب كومار داتا، كاليان كانتي داتاجوبتا

اخلالصة: شهدت سلطنة ُعامن خالل األعوام اخلمسة والثالثني املنرصمة ُنْقلًة اجتامعية واقتصادية ووبائية رسيعة، 
يف  بام  السارية  األمراض  خمتلف  النحسار  نتيجة  والبالغني  األطفال  ومراضة  وفيات  يف  حاد  انخفاض  يف  ْت  لَّ َتَ
ذلك األمراض التي يمكن توّقيها باللقاحات. وكانت احلكامة الرشيدة والتخطيط اجليد بجانب القيادة وااللتزام 
احلكومي عاماًل هامًا يف حتقيق هذا اإلنجاز. إال أن االزدهار املتنامي قد أدى إىل ظهور أمراض غري سارية مرتبطة 
ْمَنة. وقد  والسِّ والسكري،  الوعائية،  القلبية  األمراض  يات صحية مستجّدة، ويف طليعتها  احلياة، متثل حتدِّ بنمط 

ناقش الباحثون االستـراتيجيات الوقائية املالئمة للحد من عبء األمراض غري السارية.
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Introduction

The health services in Oman have made 
phenomenal progress during the past three 
and a half decades. Oman’s health system 
was rated first for its overall performance, 
and eighth for its health system perform-
ance, among 191 countries by the World 
Health Organization (WHO) in 2000 [1]. 

Other international agencies such as the 
United Nations Children’s Fund (UNICEF) 
and the United Nations Development Pro-
gramme (UNDP) also lauded the country’s 
remarkable strides in health system de-
velopment. This has included rapid epi-
demiological and demographic transition, 
observed in the form of improvement in all 
the demographic, reproductive and child 
health indicators along with a declining 
trend for various communicable diseases 
[2]. With this reduction in communicable 
diseases, chronic noncommunicable dis-
eases related to lifestyle—such as coronary 
heart disease, hypertension, diabetes mel-
litus and cancer—are now emerging as new 
health challenges for the country [3]. 

However, so far no epidemiological 
study has been undertaken to evaluate the 
trends and differential effects on the out-
come of health programmes regarding the 
reduction of important communicable dis-
eases, especially malaria and tuberculosis.

In the present paper, an epidemiological 
analysis of some important communicable 
diseases was conducted, with special refer-
ence to malaria, tuberculosis and vaccine-
preventable diseases, based on the available 
data from a variety of sources covering 
the past 15 years. Data are also presented 
regarding the emergence of a few important 
chronic and noncommunicable diseases 
related to lifestyle. 

Methods

These secondary data were compiled and an-
alysed after review of the relevant literature: 
the WHO world health report for 2000; the 
Oman national health survey from 2000; the 
Oman decennial census report from 2003; 
annual health reports from 1991 to 2005 
from the Ministry of Health in Oman; the 
mortality and health transition report by the 
government of Oman, UNICEF and WHO 
Regional Office for the Eastern Mediterra-
nean Region (EMR); and the demographic 
and health indicators of various Gulf coun-
tries for 2005 [1,4–7]. After perusing the 
morbidity data, a review of the literature 
was carried out to document the patterns of 
various communicable diseases, especially 
malaria and tuberculosis. This review also 
aimed to study the prevailing trend in the 
increase of certain noncommunicable dis-
eases which are posing challenges to the 
country’s health administrators.

Morbidity rates were estimated and ex-
pressed as morbidity per 1000 mid-year 
population, and the corresponding morbid-
ity index rates were obtained relative to the 
year 1991. The estimated burden of disease 
and disability-adjusted life years (DALYs) 
for communicable and noncommunicable 
diseases in the region were also reviewed 
[8–12]. Finally we searched the Medline 
database for peer-reviewed publications 
on noncommunicable diseases pertinent to 
Oman, including the key words “diabetes”, 
“hypertension”, “cancer” and “Oman”.

Results

Childhood diseases
The epidemiological situation in Oman of 
selected communicable diseases for the 
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period 1991 to 2005 is shown in 
Table 1. It can be observed that 
most of the communicable dis-
eases show a very steep declin-
ing trend, which can be linked to 
the effective implementation of 
national health programmes in 
Oman. The incidence of measles 
also shows a declining trend, 
with occasional sporadic cases 
reported (15 each in 2000 and 
2001 and 19 in 2005) [13]. How-
ever, the incidence of pertussis 
continued to range from 1 to 6 
per 100 000 population between 
2001 and 2005. It should also 
be noted that some childhood 
diseases such as poliomyelitis, 
diphtheria and neonatal tetanus 
have been eliminated, with no 
cases reported since 1985. The 
elimination of these childhood 
diseases can be attributed to the 
effective implementation of the 
Expanded Programme on Immu-
nization in Oman.

Malaria
In Oman, malaria was one of 
the most important public health 
problems in the 1970s and 1980s. 
Table 1 shows a remarkable re-
duction of 97.2% between 1991 
(19 274 cases) and 2005 (544 
cases) [13]. The malaria cases 
were further analysed, consider-
ing the various malariometric 
indices such as annual parasite 
incidence (API), annual blood 
examination rate (ABER), slide 
positive rate (SPR), per cent of 
Plasmodium falciparum infec-
tion out of total cases and epi-
demiological classification of 
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Table 2 Epidemiological situation of malaria in Oman 1991–2005

Year Total 
malaria 
cases

Plasmodium 
falciparum 

cases

P. vivax 
cases

Mixed 
infection 

cases

Annual 
parasite 

incidence 
rate

Slide 
positive 

rate

Annual 
blood 

examination 
rate

No. No. % No. No. % % %
1991 19 274 17 817 92.4 1 426 31 11.50 7.69 14.9

1992 14 827 13 958 94.1 845 24 8.30 7.00 11.9

1993 16 787 16 063 95.7 694 30 8.32 6.71 12.4
1994 7 215 6 543 90.7 669 3 3.58 2.44 14.6
1995 1 801 1 282 71.2 513 6 0.86 0.39 21.8
1996 1 265 754 59.6 500 11 0.59 0.24 23.8
1997 1 026 552 53.8 469 5 0.48 0.21 21.5
1998 1 091 523 47.9 551 17 0.48 0.25 19.2
1999 901 456 50.6 416 29 0.39 0.18 21.3
2000 694 316 45.5 366 12 0.29 0.14 20.6
2001 635 283 44.6 336 16 0.26 0.12 21.0
2002 590 266 45.1 315 9 0.23 0.12 19.5
2003 740 299 40.4 428 13 0.32 0.18 17.6
2004 616 449 25.7 158 8 0.26 0.19 13.9

2005 544 153 26.7 387 4 0.22 0.21 10.3

positive cases as P. vivax, P. falciparum or 
mixed infections (Table 2) [6]. 

As evident from Table 2, in the early 
1990s (1991–1994) more than 90% of cases 
were due to P. falciparum infection, where-
as the trend declined steadily to 26.7% in 
2005. Simultaneously, there was an increase 
in the proportion of P. vivax infections that 
usually give rise to lesser complications and 
fewer deaths. According to the latest Min-
istry of Health report, the country had its 
last “indigenous” case of malaria in 1999. 
In 2005, a total of 544 cases were reported 
in Oman, all of which were imported, either 
from East Africa or the Indian subcontinent. 
Similarly, 615 cases were investigated dur-
ing the year 2004 and all were found to be 
imported [6]. 

The API, a measure of the incidence 
of malaria in a community, was 11.50% 
in 1991 and has been showing a declining 
trend since that year, corresponding to the 

launch of the national malaria eradication 
programme in Oman. It reached a minimum 
of 0.22% in 2005. Similarly, the SPR, an-
other sensitive parameter for measuring ma-
laria infection rates, decreased steadily from 
7.69% in 1991 to 0.21% in 2005. ABER, 
based on the collection and examination 
of blood slides from fever cases, varied 
between 14.9% in 1991 and 10.3% in 2005. 
According to WHO recommendations, a 
minimum of 10% of blood slides from fever 
cases should be examined for effective case 
detection, and this has been continually 
observed during the past 15 years in Oman. 

Tuberculosis
The number of pulmonary tuberculosis 
cases showed a declining trend, from 405 
cases in 1991 to 257 in 2005, a reduction 
of 36.5% (Table 1), albeit a gradual decline 
(Figure 1). The breakdown of tuberculosis 
cases in Oman from 2000 to 2005 is shown 
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in Table 3. The national tuberculosis control 
programme was initiated in 1981 in Oman 
and was revitalized in 1991. The aim of the 
control programme is to detect new tubercu-
losis cases and treat sputum-positive cases 
as a priority so as to prevent emergence 
of new cases. This is being done through 
detection among contacts as well as by vac-
cination of newborn children with bacille 
Calmette-Guérin (BCG). In addition, the 
strategy of directly observed treatment, 
short course (DOTS) chemotherapy was 
implemented in Oman during 1996, which 
has resulted in a more than 90% conversion 
and cure rate. This was accompanied by a 
sharp decline in the number of deaths from 
tuberculosis [6]. During 2005, there were 
257 cases, an incidence of about 5.2 per 

Table 3 Annual tuberculosis cases in Oman 2000–2005

Pulmonary cases 2000 2001 2002 2003 2004 2005
Sputum-positive 164 156 151 112 160 131
Sputum-negative 37 29 27 35 39 37
Extrapulmonary cases 112 104 110 103 86 89
Total new cases 313 289 288 250 285 257
Cases cured 242 215 238 194 218 188
Source: Annual health reports, 2000–2005, Ministry of Health, Oman

100 000 sputum-positive cases compared to 
6.8 per 100 000 in 2004.

Emergence of noncommunicable 
diseases 
Table 4 and Figure 2 show inpatient mor-
bidity data for some noncommunicable 
diseases in Oman since 1991. It can be 
seen that the rates for diabetes and cancer 
showed a rising trend whereas ischaemic 
heart disease remained constant. The trends 
for DALYs in the countries of the Eastern 
Mediterranean Region, including Oman, 
are shown in Figure 3. These clearly reveal 
the dominant burden of a rising trend in 
noncommunicable diseases and a declining 
trend of communicable diseases.
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Figure 1 Trends for selected communicable diseases in Oman 1991–2005
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Table 4 Epidemiological trend for selected noncommunicable diseases in Oman 1991–2005

Year Hypertension Diabetes Ischaemic heart 
disease

Cancer

No. of 
cases

Per 1000 
population

No. of 
cases

Per 1000 
population

No. of 
cases

Per 1000 
population

No. of 
cases

Per 1000 
population

1991 2502 1.48 2072 1.22 4077 2.41 2215 1.31
1992 2960 1.62 2407 1.32 4427 2.42 2150 1.18

1993 3234 1.63 2892 1.46 4783 2.41 2296 1.16
1994 3495 1.67 3099 1.48 5348 2.55 1862 0.89
1995 3300 1.58 3340 1.60 5505 2.63 2220 1.06
1996 3403 1.59 3663 1.71 5170 2.42 2490 1.17
1997 2892 1.28 3054 1.35 5455 2.42 3493 1.55
1998 3406 1.49 3766 1.65 5244 2.29 3205 1.40
1999 3355 1.44 3653 1.57 5561 2.39 3533 1.52
2000 2250 0.94 3695 1.54 5747 2.39 3378 1.41
2001 3328 1.34 3796 1.53 5882 2.37 3181 1.28
2002 2949 1.16 3801 1.50 5619 2.21 2915 1.15
2003 2862 1.22 4013 1.71 5582 2.38 2929 1.25
2004 2698 1.12 3940 1.63 5538 2.29 3147 1.30
2005 2167 0.86 4117 1.64 5640 2.25 3382 1.35

the past 2 decades show a high prevalence 
of chronic conditions. The 1991 and 2000 
surveys have shown that over 11% of the 
population aged 20 years and above suffer 
from diabetes mellitus [4,15,16]. More than 
half the population suffer from either over-
weight or obesity [17], while the metabolic 

Various reports indicate that the leading 
cause of death among inpatients in 1999 was 
circulatory disease (37% of total morbidity) 
to which ischaemic heart disease, hyperten-
sion and cardiac dysrhythmia were the main 
contributors. Neoplasms constituted 13% 
of all deaths [6,14]. Data compiled over 
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Figure 2 Trends for selected noncommunicable diseases in Oman 1991–2005
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Figure 3 Trend for disability-adjusted life years (DALYs) lost due to communicable and 
noncommunicable diseases in the Eastern Mediterranean Region 1999–2002

syndrome is as prevalent in Oman (21%) 
as in the United States of America (23%) 
[18]. The prevalence of hypertension (blood 
pressure ≥ 140/90 mmHg) was 33% (35.2% 
in men and 30.9% in women) [4,14,19]. 
Smoking is gaining popularity among youth 
with 15.5% of men and about 2% of women 
aged ≥ 15 years reporting current use [20]. 

Discussion

Oman has been transformed from an un-
developed country to a modern welfare 
state over the past 35 years. Before 1970, 
communicable diseases, such as diarrhoeal 
diseases, cholera, malaria, tuberculosis and 
trachoma were common health problems. 
Since then, the health of the Omani people 
has improved dramatically as political and 
economic reforms have taken place. This is 
witnessed by the decline in infant and child-
hood morbidity and mortality due to various 
communicable diseases over a very short 
period of time [2,3]. 

In 1999, Scrimgeour et al. reviewed 
the important notifiable diseases in Oman, 
which included malaria and tuberculosis 
[21]. Although malaria was a major public 
health problem at that time, since 1999 
not a single case of local transmission of 
malaria has been reported. The success of 
the control phase encouraged the govern-
ment to embark on the eradication phase in 
1991, which has led to further rapid declines 
in the number of malaria cases. Despite the 
fact that local transmission is ebbing now, 
it is feared falciparum malaria might be 
reintroduced by visitors or migrants from 
East Africa or the expatriate workforce 
from the Indian subcontinent. However, to 
combat such an eventuality, measures such 
as the distribution of prophylactic drugs 
and screening of passengers arriving from 
Africa are in place. Private health institutes 
(where most expatriates seek health care 
services) were recently included in the na-
tional surveillance system to cover the cases 
coming from such areas [6].
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The incidence of tuberculosis declined 
significantly until 1993, after which the 
decline slowed over the years. A similar 
trend was confirmed by Al-Maniri et al. in 
Oman [22]. Efforts towards further con-
trol of tuberculosis now include continu-
ous monitoring and follow-up of all cases, 
prompt and extensive contact screening, 
and detailed epidemiological investigation 
of all cases to establish the possible source 
of infection and risk factors together with 
operational research and ensuring a high 
quality of DOTS [6,22]. 

The concept of running crucial health 
programmes such as malaria eradication 
and tuberculosis control vertically, in paral-
lel with horizontal programmes such as the 
nationwide immunization programmes for 
the control of other communicable diseases, 
proved to be critical in the rapid control 
of such infectious diseases [13]. It must 
be added that these achievements would 
not have been possible without 2 other 
important factors: first, the politically sta-
ble environment which Oman has enjoyed 
for over 30 years and secondly the strong 
commitment of the government to provide 
universal health coverage to all its citizens 
free of charge. Clearly, the latter was sup-
ported by revenues from the oil sector.

Greater economic prosperity over the 
past 4 decades has led to a shift in the 
epidemiological patterns of diseases in 
Oman, with chronic diseases being the most 
dominant. Noncommunicable diseases are 
expected to account for 7 out of 10 deaths 
by 2020 and beyond in developing countries 
including the Arab countries [23], and this is 
likely to put increasingly heavy demands on 
the Omani health care system. As the coun-
try continues through the epidemiological 
transition and socioeconomic development, 
the burden of noncommunicable diseases, 
particularly cardiovascular diseases and 
diabetes, can only be expected to increase. 

The current Strong Heart Study find-
ings revealed that diabetes alone increases 
the risk of cardiovascular disease 2.9-fold 
compared with normotensive nondiabetic 
subjects [24]. Furthermore, the current high 
rates of overweight and obesity will contrib-
ute to the impending epidemic of chronic 
diseases in Oman if sufficient steps are not 
taken to intervene.

Proven interventions to control chronic 
disease epidemics include community-based 
initiatives, such as behavioural changes for 
dietary intake, weight control, increased 
physical activity, reduction of stress and 
smoking cessation services [25]. Such 
programmes invariably include secondary 
prevention strategies (screening for raised 
cholesterol, blood pressure and blood sugar). 
Health promotion and educational and com-
munication strategies are an integral part of 
any community-based initiative [26].

Our report has some limitations. Our 
analysis relied mostly on data produced and 
compiled by the main public health sector, 
the Ministry of Health of Oman. While 
these data have not been formally evaluated 
by any study, the Department of Health In-
formation System is recognized for its well-
developed infrastructure, making Oman a 
frequent destination for WHO fellows from 
various Member States in the EMR to learn 
about its functions and organization. Fur-
ther, Oman’s data on cancer incidence were 
scrutinized by the International Agency for 
Research on Cancer and found to be reliable 
enough to be published in its publication 
of cancer incidence in 5 continents, mak-
ing Oman one of only 2 countries among 
the 22 Member States of the Region to be 
included. 

Another limitation is that our analysis 
was in part limited to only a single public 
health agency (the Ministry of Health). 
This is mainly attributed to 2 reasons. First, 
the Ministry of Health is the main public 
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sector, which caters for 85%–90% of the 
population. Other institutions (the police, 
army, university and some private compa-
nies) and the private sector health services 
provide only limited services and mostly on 
an outpatient basis. Secondly, the ministry 
is the only institution that conducts regular 
nationwide health surveys on various health 
problems and risk factors. Thus the scope of 
our report covered over 85% of the Omani 
population. 

In conclusion, Oman has achieved re-
markable improvements in health indicators, 
including a rapid decline in communicable 
diseases during the past 3 decades. In-
creased expenditure on health has resulted 
in improved indicators of health services, 
health manpower development and health 
care. Planning and implementation of vari-
ous vertical health programmes have paid 
rich dividends in the reduction of prevent-
able diseases. However, chronic noncom-
municable diseases related to lifestyle are 
emerging as new health challenges for the 
country. Since the treatment of confirmed 

cases is costly and often palliative for most 
of the noncommunicable diseases, espe-
cially at the advanced stages, preventive 
strategies, including primary prevention, 
early diagnosis and treatment, are being 
given priority. Primary prevention is receiv-
ing special attention in the prevention of 
noncommunicable diseases. Many adult 
health problems such as obesity, diabetes 
and hypertension have their origin in child-
hood, when lifestyles (including eating pat-
terns, smoking habits and regular physical 
activity) are formed. Efforts can be made to 
impart health promotion in early life as well 
as throughout adulthood [23].
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ABSTRACT Contamination of the operating theatre is a major cause of nosocomial infection. This study 
aimed to evaluate the incidence of bacterial contamination of operating theatres in Al Imam Ali Hospital 
in Baghdad, and the source of contamination. From 1216 swabs collected from surfaces, equipment 
and antiseptic solutions from different operating theatres in 2001 and 2002, the rates of positive cultures 
were 3.7% in 2001 and 4.0% in 2002. Staphylococcus epidermidis was the most common isolate in 
2001 followed by Pseudomonas aeruginosa, whereas in 2002 coliform bacteria were the highest, fol-
lowed by P. aeruginosa. No clear pattern of isolates was found in different types of operating theatres, 
although coliforms and P. aeruginosa were mostly found in the delivery theatre.

Contamination microbienne dans les salles d’opération : étude dans un hôpital de Bagdad 
RÉSUMÉ La contamination de la salle d’opération est une cause majeure d’infection nosocomiale. 
Cette étude visait à évaluer l’incidence de la contamination bactérienne des salles d’opération à l’hôpital 
Al Imam Ali de Bagdad, ainsi que la source de la contamination. Sur 1 216 prélèvements recueillis sur 
les surfaces, matériel et solutions antiseptiques de différentes salles d’opération en 2001 et 2002, le 
taux de cultures positives était de 3,7 % en 2001 et de 4,0 % en 2002. Staphylococcus epidermidis était 
l’isolat le plus fréquent en 2001, suivi de Pseudomonas aeruginosa, alors qu’en 2002, les colibacilles 
étaient les plus répandus, suivis de P. aeruginosa. Aucune caractéristique évidente n’a été observée 
concernant les isolats dans les différents types de salle d’opération, même si les colibacilles et P. aeru-
ginosa étaient surtout présents dans la salle d’accouchement.

التلوث املكرويب يف ُغَرف العمليات: دراسة يف أحد مستشفيات بغداد
ساهرة نصيِّف، سحر الشاجلي، منى صبار

ُيَعدُّ تلوث غرف العمليات سببًا هامًا يف حدوث عدوى املستشفيات. وهتدف هذه الدراسة إىل تقييم  اخلالصة: 
والتعرف عىل مصدر هذا  بغداد،  مدينة  اإلمام عيّل يف  العمليات يف مستشفى  اجلرثومي يف غرف  التلوث  وقوع 
ات وحماليل املطهرات من خمتلف غرف العمليات  1216 مسحة تم مجعها من األسطح واملعدَّ التلوث. ومن بني 
2002. وكانت  2001، و4.0% يف عام  يف عام   %3.7 ل املزارع اجلرثومية اإلجيابية  2001 و2002، بلغ معدَّ يف عامي 
العنقودية البرشوية هي أكثر اجلراثيم املستفَردة يف عام 2001، تليها الزائفة الزنجارية، يف حني كانت القولونيات 
هي األكثر يف عام 2002، تليها الزائفة الزنجارية. ومل تكتشف الباحثات نمطًا واضحًا للجراثيم املستفردة التي عثرَن 
َلتا أكثر اجلراثيم التي عثرَن عليها يف  عليها يف خمتلف غرف العمليات، إال أن القولونيات والزائفة الزنجارية قد مثَّ

غرف العمليات.
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Introduction 

Contamination of operating theatres is one 
of the most life-threatening sources of no-
socomial infection for patients, especially 
in transplant surgery, heart surgery, cysto-
scopy and transurethral resection of prostate 
and bladder tumours [1]. Multiple reservoirs 
have been reported as being responsible for 
hospital contamination, particularly the op-
erating theatre, including unfiltered air, ven-
tilation systems and antiseptic solutions [2]. 
Other reports suggest that a range of micro-
environmental conditions exist even within 
purified water systems which are intended 
for laboratory use or for irrigation, lead-
ing to variable populations of contaminant 
bacteria [3]. Medical staff still represent an 
exogenous contaminant source in operat-
ing theatres [4] and personnel move back 
and forth between the operating theatre and 
other parts of the hospital without changing 
their gowns or slippers. Moreover, patients 
are not consistently cleaned or shaved be-
fore coming to the operating theatre. All 
these factors play a role in contamination 
of operating theatres and consequent post-
operative infections [5].

Many patients are concerned about the 
risk of postoperative infections, so our study 
aimed to evaluate the incidence of bacterial 
contamination of operating theatres in one 
of the busiest hospitals in Baghdad, Iraq, 
Al Imam Ali Hospital, and to identify the 
contaminating agents and their distribution  
within different theatres.

Methods 

From February 2001 to December 2002, 
1216 swabs were taken from 12 operating 
theatres in Al Imam Ali Hospital: 4 theatres 
for general surgery, 3 for fractures, 3 for 
deliveries, 1 for ophthalmic surgery and 1 
for ear and nose and throat (ENT) surgery. 

Samples were collected 2–3 times monthly 
with cotton-tipped swabs from the surfaces, 
equipment and antiseptic solutions within 
the operating theatres, before and after op-
erations, over the 2-year period. The collec-
tion was done by a medical care employee 
belonging to the central medical laboratory 
of the Ministry of Health in Iraq.

The swabs obtained were cultured di-
rectly in prepared MacConkey and blood 
agar media (Oxoid, England) by the 
streaking method, and standard methods 
of identification were used according to 
Holt et al. [6] and Baron and Finegold 
[7]. The inoculated plates were incubated 
aerobically overnight at 37 °C for 24 hours, 
then culture characteristics were examined 
including colony morphology on culture 
media, characteristic appearances such as 
lactose-fermentation, haemolysis, pigmen-
tation, mucous secretion and swarming phe-
nomena. The identifications were confirmed 
by biochemical tests, including the oxidase 
test, catalase test, coagulase test, indole test, 
methyl red test, Voges–Proskauer test and 
citrate utilization.

Results

The incidence of positive cultures was 
23/622 cultures (3.7%) in 2001 and 24/594 
(4.0%) in 2002.

The monthly distribution of positive 
cultures showed no clear pattern in different 
months in any 1 year or between the 2 years 
(Figure 1), but in general there was a de-
crease in the incidence of positive cultures 
in the summer season in both study years. 

Identification of bacterial isolates re-
vealed that in 2001 Staphylococcus epi-
dermidis was the most common isolate 
(39.1%), followed by Pseudomonas aeru-
ginosa (30.4%), whereas in 2002 coliform 
bacteria were the most common isolates 
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(62.5%), followed by P. aeruginosa (25.0%) 
(Table 1).

To demonstrate the possible source of 
contamination, the distribution of bacte-
rial isolates according to operating theatre 
were examined. The results showed that in 
2001, 5 of the S. epidermidis isolates were 
obtained from fracture operating theatre, 
2 from general surgery and 1 isolate each 
from the ophthalmic and ENT operating 
theatres (Figure 2). However most P. aeru-
ginosa isolates were from the delivery oper-
ating theatre. In 2002 the coliform bacteria 
showed a higher rate among contaminant 
isolates and, importantly, this species of 
bacteria was collected from 4 of the 5 types 

of operating theatre, suggesting a possi-
ble outbreak in the hospital from general 
sources (Figure 2).

Other species of coliform bacteria were 
found in very low numbers, perhaps due 
to the carelessness of patients or medical 
staff.

Discussion

In 2001 the highest number of contaminant 
bacteria was for S. epidermidis. In these 
cases the contaminate source is usually 
endogenously from normal skin flora of 
patients or exogenously from surgical staff, 

Table 1 Bacteria isolated as a proportion of the total number of positive cultures

Bacterial isolates 2001 2002
No. % No. %

Staphylococcus epidermidis 9 39.1 2 8.3
Staphylococcus aureus 4 17.4 1 4.2
Pseudomonas aeruginosa 7 30.4 6 25.0
Coliforms 3 13.0 15 62.5
Total 23 100.0 24 100.0
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Figure 1 Incidence of positive cultures from total number of samples obtained per month 
(February 2001 to December 2002)
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especially when isolates are collected from 
different theatres, as this will be a good indi-
cation of whether there is a general outbreak 
or not [10,12]. 

The results indicate that 3 factors need to 
be considered. First, some bacterial strains 
such as S. aureus, S. epidermidis, E. coli 
and P. aeruginosa have a greater propensity 
to cause contamination, especially in oper-
ating theatres, so extensive infection control 
practices are necessary to prevent or contain 
these pathogens.

Second, the social level of incoming 
patients reflects the individual patient risk, 
which must be investigated and modified 
whenever possible. The patient should be 
prepared for operation and appropriate skin 
antiseptic should be used on the operation 
sites; the patient should also be considered 
for preoperative antibiotic prophylaxis. 
Bowel preparation, if appropriate, should 
be carried out. 

Third, careful attention to the theatre 
operating environment is important, es-
pecially to avoid airborne transmission of 
bacteria and transmission to the water sup-
ply and food; surgical expertise and theatre 
discipline are essential components against 
surgical sepsis.

In conclusion, there was no clear pattern 
in the incidence in different months during 

especially as S. epidermidis was the main 
infectious agent in the fracture operating 
theatre [8].

P. aeruginosa was the second most com-
mon isolate and this may indicate the con-
taminant source from antiseptic solutions 
or from breast-fed babies, especially as this 
bacteria is an opportunistic pathogen that 
can be found in most moist environments 
and has a combination of features such as 
the ability to survive and spread in hospital 
environments, acquisition of multiple viru-
lence determinants and intrinsic resistance 
to commonly used antibiotics and disinfect-
ants. This makes P. aeruginosa a major life-
threating agent that is responsible for many 
outbreaks in operating theatres [9,10] .

In contrast, coliforms were dominant in 
2002. Coliforms are fecal bacteria and this 
suggests that in this case the food and water 
supply was the source of contamination. 
Another possible contaminant source is the 
bowels of patients, from normal flora or 
from urinary tract infections, particularly 
in the delivery theatre as Escherichia coli 
is the most common infectious agent in 
pregnant women [11]. Further analysis is 
needed using advanced techniques such as 
pulsed field gel electrophoresis or polymer-
ase chain reaction to determine if the overall 
isolates descend from a single clone or not, 

Figure 2 Number and type of isolates identified from the different operating theatres (OT)
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the period of study although there was ten-
dency towards decreased incidence of posi-
tive cultures in the summer season. The most 
common contaminant species found in the 
different operating theatres (S. epidermidis, 

E. coli and P. aeruginosa) had some relation 
to the kind of operation. This may indicate 
that sterilization methods are not efficient 
in our operating theatres and are putting 
patients at risk of postoperative infections.
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ABSTRACT The in vitro effects of metronidazole on the production of reactive oxygen species by 
polymorphonuclear (PMN) cells were studied by means of nitroblue tetrazolium and luminol-dependent 
chemiluminescence. At therapeutic doses of metronidazole (4.98–24.86 μg/mL) significant inhibition 
of the production of reactive oxygen species was noted in both methods. The inhibitory effect was in 
a dose-dependent pattern. The data suggest a scavenging mechanism of metronidazole on reactive 
oxygen species generated by PMN.

Étude de l’activité fonctionnelle aérobie des granulocytes en présence d’un radio- 
sensibilisant (métronidazole)
RÉSUMÉ Les effets in vitro du métronidazole sur la production d’espèces réactives de l’oxygène 
par les cellules polymorphonucléaires (PMN) ont été étudiés grâce au test au nitrobleu de 
tétrazolium et au test de chimioluminescence au luminol. À des doses thérapeutiques de 
métronidazole (4,98–24,86 μg/mL), on a observé une inhibition significative de la production 
d’espèces réactives de l’oxygène avec les deux méthodes. L’effet inhibiteur dépendait de la dose 
utilisée. Les données obtenues semblent indiquer que le métronidazole agit en tant que piégeur des 
espèces réactives de l’oxygène générées par les PMN.

ز للحساسية لألشعة )املتـرونيدازول( دراسة النشاط الوظيفي للمحبـبات احليوائية يف وجود حمفِّ
ابتهال عيل عباس الكروي، عيل حسني حممد اهلاشمي

اخلالصـة: متت دراسة تأثريات املتـرونيدازول يف املخترب عىل إنتاج األنواع املتفاعلة مع األكسجني بفعل اخلاليا 
صة النواة، وذلك باستخدام النتـروبلوتـتـرازوليوم وطريقة اللمعان الكيميائي املعتمد عىل قياس اللمعان.  املفصَّ
مهم  تثبيط  لوحظ  لرت(  مكروغرام/مليل   24.86  –  4.98( املتـرونيدازول  من  عالجية  جرعات  استخدام  وعند 
. وكان التأثري التثبيطي يف نمط معتمد عىل اجلرعة.  إحصائيًا إلنتاج األنواع املتفاعلة مع األكسجني يف كال الطريقَتنينْ
وتشري املعطيات إىل وجود آلية كاسحة للمرتونيدازول عىل األنواع املتفاعلة مع األكسجني، املتولدة عن اخلاليا 

املفصصة النواة.
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Introduction

Radiosensitizers are chemical agents that 
have the potential to increase the lethal ef-
fect of radicals induced during irradiation 
[1–6].The extent of radiation damage to 
cells is dependent on the amount of oxygen 
available to the cell [1,2,7,8]. Hypoxic can-
cer cells are known to be relatively resistant 
to radiation killing compared with well 
oxygenated healthy cells [2,3,7–9].

Metronidazole (Flagyl) is a drug used to 
treat infections and has been studied in the 
treatment of cancer [10,11] as a radiosensi-
tizer drug, especially for hypoxic cells [9]. 
Metronidazole selectively radiosensitizes 
hypoxic cells without influencing the ra-
diation response of normal well-oxygenated 
cells [5,7–9].

The radiosensitizing property of metro-
nidazole may be related to its electron af-
finity or oxidizing power [2,5,9,12,13]. It is 
worth mentioning that many of the electron-
affinic radiosensitizers of hypoxic cells also 
have the property of preferential or selective 
toxicity directed against hypoxic cells even 
in the absence of radiation [1,2].

Metronidazole, being electron-affinic, 
can accept an electron from neutral free 
radical centres to generate a reactive cation 
that binds to an anion such as hydroxyl 
(OH–), causing a permanent lesion. Under 
aerobic conditions, there is enough oxy-
gen to react with all the free radicals and 
addition of metronidazole, or any other 
sensitizers, yields no further benefit. Thus 
metronidazole does not show any radiosen-
sitizing ability when tested under aerobic 
conditions [5,9,12,13].

Metronidazole is heterocyclic nitro de-
rivative in which the nitro group of metro-
nidazole is reduced by an electron transport 
protein such as NADPH in an anaerobic 
micro-organism [6,7,12,13].

While the antimicrobial effect of met-
ronidazole is is well known, [14–16], there 

have been few studies on the influence of 
metronidazole on the phagocytosis func-
tional activity of polymorphonuclear cells 
(PMN) in whole blood, in which the func-
tion of the granulocytes often seems to be 
altered. In the presence of O2 the generation 
of free radicals from the stimulation of 
PMN results in the production of super-
oxide radicals [7,8]. With intact cells, the 
formation of oxygen reactive intermediates 
leads to the production of H2O2 which can 
be measured in the presence of NBT (opti-
cal density changes due to NBT reduction) 
[17] or by luminol induced CL [18].

We aimed therefore to study the effect 
of metronidazole (in a range of therapeutic 
concentrations) on PMN-generated free 
radicals during phagocytosis activity in 
whole blood under normal aerobic condi-
tions in vitro (in the absence of ionizing 
radiation). Whole blood was used to mirror 
the in vivo situation where blood cells are 
suspended in their original medium.

Methods

All chemical reagents were obtained from 
Sigma Chemical Company, Germany, un-
less otherwise mentioned. 

Blood samples
Venous blood samples were obtained from 
apparently healthy volunteers aged 30–55 
years using vials with heparin as the antico-
agulant. The samples were kept at 4 °C until 
the start of the assay.

Ethical consent was obtained from the 
local ethical committee for all parts of the 
study.

Chemicals and reagents
Tris-HCl stock solution was prepared us-
ing the following procedure: 24.2 g of Tris 
(Fluka–Garantte, Germany) was dissolved 
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in 1000 mL distilled water, then 50 mL of 
the Tris solution was added to 41.4 mL of 
0.2 M HCl (Fluka–Garantte) and diluted 
to 200 mL with distilled water. The final 
Tris-HCl solution molarity was 0.015 M at 
pH 7.4.

Nitroblue tetrazolium
Nitroblue tetrazolium (NBT) (Sigma) is an 
electron acceptor used to detect indirectly 
the production of the super oxide radical 
(O–) by stimulated PMNs, thus provid-
ing a quantitative means to identify cells 
producing O–

2. This can be quantitated 
spectrophotometrically. We used 0.2 % 
NBT in Tris-HCl solution. Heparinized 
blood was used for the activated NBT test; 
heparin forms a complex with NBT that is 
then ingested by PMNs, thus reducing the 
NBT [17].

Luminol solution
This was made by dissolving 0.02 mg lu-
minol (Sigma) in 1 mL dimethylsulfoxide. 
This stock solution was further diluted with 
Tris-HCl solution to give about 106 M of 
luminol solution prior to use.

Metronidazole solution
Metronidazole, concentration 500 mg/100 mL, 
was obtained (Factory for Medical So-
lutions, Jeddah, Saudi Arabia). The 100 
mL contains, 500 mg metronidazole BP, 
740 mg sodium chloride, 44 mg citric acid 
monohydrate, 135 mmol/L Na+, 150 mg 
sodium monohydrogen phosphate, 12 mmol 
H2O2, 126.6 mmol/L Cl–, 4.20 mmol/L PO4

–3. 
Osmolarity wa 297 mosm/L. Different drug 
concentrations were obtained by dilution 
with normal Tris-HCl solution.

Procedure
The test samples were incubated for 60 
minutes with different concentrations of 
metronidazole. Control samples were incu-

bated under the same conditions as the test 
samples but without the drug. The test sam-
ples contained 0.5 mL NBT solution + 0.5 
mL whole blood + 2 mL metronidazole in 
the following 5 concentrations: 4.98, 6.64, 
11.62, 16.60 and 34.86 μg/mL. The control 
samples contained 0.5 mL NBT solution 
+ 0.5 mL whole blood + 2 mL Tris-HCL 
solution

All samples were incubated at 37 °C for 
1 h and spun for 3 minutes at 3000 rpm. 
The supernatant was carefully removed and 
placed in the spectrophotometer cuvette. 
The optical density (% absorption) was 
measured at 515 nm using Philips spectro-
photometer (type PU8620).

Chemiluminescence measurement
Test and control samples were assayed for 
PMN functional activity (free radical con-
centration released) [18].

The reaction mixture consisted of 
0.02 mL luminol in a 5 mL beaker and 
0.01 mL whole blood, agitated to mix well, 
before placing it into the measuring cuvette 
of the photon counting system. Chemilumi-
nescence (CL) was continuously recorded 
on a chart recorder until it peaked and dem-
onstrated a definite decline. The peak height 
(in mm) of CL kinetic curves represents the 
granulocyte functional activity. The data 
were estimated in relative arbitrary units for 
comparison of the results.

Statistical analysis
The results of both NBT reduction and CL 
measurement (the peak height in mm to 
be proportional to the area under the CL 
kinetic curve) were estimated relative to 
the control in each test. Data are expressed 
as mean and standard deviation of at least 
2 observations. Results were analysed for 
significance using the t-test, with a P-value 
< 0.05 indicating statistical significance.
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cellular pool of reducing agents (such as 
NADPH) to the high electron affinity nitro 
group may be the mechanism. Therefore, 
the extent of the stimulation of oxygen con-
sumption that might occur during metabo-
lism will be affected [7,8,19]. Alternatively, 
the nitro group may react directly with mo-
lecular oxygen and prevent the formation of 
H2O2. In our study the drug might mediate 
the cellular pools in cell respiration during 
metabolism [7,8,12,19].

We found all concentrations of the drug 
were inhibitory and the inhibition was dose 
dependent. The degree of inhibition in-
creased with the time of incubation with 
the drug (maximum inhibition was within 
about 30 minutes of incubation with the all 
drug concentrations; data not shown) sug-
gesting depletion of reducing equivalents, 
i.e. intermediates (e.g. NADPH) which 
serve as electron sources in cell respiration 
[12]. Similar effects due to depletion of 
electron sources have been reported for 
5-nitroindazole and derivatives [10,11], 
which are known to stimulate cellular oxy-
gen utilization.

The NBT test provides an easy method 
to screen PMN cell activity for its capacity 

Results

Treatment of PMN cells in whole blood with 
metronidazole therapeutic doses resulted 
in a statistically significant inhibition of 
free radicals generated by the granulocytes 
which followed a dose-dependent pattern.

Table 1 shows the reduction of NBT and 
the inhibition of the luminol-dependent CL 
activity of PMN in whole blood as a func-
tion of drug concentration.

Discussion

Significant decreases in both the reduc-
tion of NBT and in CL were observed at 
different concentrations of the drug (P < 
0.01). These results indicate that metro-
nidazole reacts directly with the reactive 
oxygen species generated by PMN due to its 
high electron affinity [12,13,19]. The drug 
therefore displays a scavenging mechanism 
which operates in a dose-dependent manner 
(Table 1).

The reducing effect of the high electron 
affinity of nitro group themselves is much 
less than that of oxygen [7,8,19]. Inhibition 
of CL by direct electron transfer from the 

Table 1 Reduction of nitroblue tetrazolium (NBT) and chemiluminescence (CL) dependent 
activity of polymorphonuclear cells in whole blood with different concentrations of the 
metronidazole

Drug concentration 
(μg/mL)

NBT reduction 
(absorption)

% NBT 
reductiona

Mean (SD) CL 
peak height (mm)

% CL inhibition

0 (control) 0.881 0 117 (60) 0
4.98 0.760 13.7 102 (5) 12.8
6.64 0.647 26.6 87 (7) 25.6
11.62 0.566 35.7 74 (6) 36.8
16.60 0.503 42.9 68 (7) 41.9
34.86 0.121 86.2 17 (3) 85.5
P-value 0.01 0.01
aSD for NBT readings were too small to be considered.
Measurements were in duplicate.
SD = standard deviation.
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to undergo oxidative metabolism. Failure 
by PMNs to reduce NBT may be due to the 
rapid depletion of NADPH reduction capac-
ity in the cell, which leads to very little O2 
production when stimulated.

It has been reported that metronidazole 
protects tissue from NSAID-induced en-
teropathy [20]. The possible mechanism is 
due to its reduction of the increase in mito-
chondrial oxygen consumption induced by 
NSAID (caused by coupling of mitochon-
drial oxidative phosphorylation) [20,21]. 
Our result conforms with this as metro-
nidazole caused a significant reduction in 
the free radicals generated by PMN in the 
luminol-dependent chemiluminescence.

Metronidazole in the therapeutic range 
studied in this work does not alter the func-

tional activity of PMN in whole blood. The 
inhibition of CL signal or the reduction in 
the absorbance by NBT is due to the scav-
enger effect of the drug at the extracellular 
level (phagocytosis of foreign particles did 
occur; image slides not shown).

In conclusion, the electron affinity prop-
erties of metronidazole allow it to react 
with metabolic reducing agents (such as 
NADPH) and oxygen radicals, which pre-
vents the formation of H2O2, the oxidizing 
agent formed during metabolic activity. Our 
data conform with the idea of the scavenger 
effect of metronidazole on active oxygen 
radicals generated in the cell [20,21].
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Introduction

Acute transverse myelitis is a rare but se-
vere inflammatory demyelinating disorder 
that usually involves both sensory and mo-
tor tracts of the spinal cord [1]. It is char-
acterized by rapid onset of paraplegia or 
tetraplegia, loss of sensation and sphincter 
disturbance, and in rare cases it can cause 
respiratory insufficiency. This disease oc-
curs commonly among adults and rarely in 
the paediatric population, especially chil-
dren under 2 years of age [2,3]. The exact 
pathophysiological mechanisms and trigger 
factors that result in neural injury are not 
well understood. However, recent studies 
point to a variety of humoral and cellu-
lar immune derangements that potentially 
result in neuronal injury and demyelina-
tion [4,5].

We report a case of a 9-month-old boy 
who presented with a 1 month evolving his-
tory of progressive generalized weakness. 

Case report 

A 9-month-old male patient was admitted 
to the paediatric neurology department be-
cause of progressive generalized weakness 
which had started 1 month before. There 
were no important features in his prenatal, 

natal and postnatal history, except an upper 
respiratory tract infection 3 weeks before 
the clinical onset of symptoms. The family 
history was unremarkable. 

On physical examination he was ori-
ented to person and his vital signs were 
within normal limits. He was not able to 
move any limbs, muscle tone was decreased 
and deep tendon reflexes were absent in his 
upper and lower extremities. He was crying 
in response to pain, but unable to move his 
limbs. Abdominal, cremasteric and anal 
reflexes could not be obtained. Babinski 
sign was absent. Cranial nerves were intact. 
The remainder of the physical examination 
was normal. 

In order to rule out spinal cord pathol-
ogy, craniospinal magnetic resonance imag-
ing (MRI) was obtained immediately. On 
T2 weighted images, a diffuse, symmetrical 
increased signal within the whole spinal 
cord was observed. Lesions showed no 
contrast enhancement (Figure 1). Contrast-
enhanced MRI angiography demonstrated 
normal vascular structures. No other abnor-
mality was detected. Cranial MRI revealed 
no abnormality.

On laboratory examinations, the haema-
tological and biochemical parameters for 
serum were within normal ranges. Cerebro-
spinal fluid protein was 15.8 mg/dL (15–40 
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mg/dL is the normal range for cerebrospinal 
fluid protein in our laboratory) and glu-
cose content was 58 mg/dL (simultane-
ous blood sugar 90 mg/dL). There was no 
pleocytosis. No malignant cells were seen 
in the cerebrospinal fluid. Cerebrospinal 
fluid anti-GM1 ganglioside antibodies and 
oligoclonal band were negative and the IgG 
index was normal. Serum and cerebrospi-
nal fluid serological analysis—including 
herpes simplex 1 and 2, varicella zoster, 
cytomegalovirus, Epstein–Barr virus, ru-
bella, measles, mumps, mycoplasma and 

enterovirus—demonstrated no abnormali-
ties. Electromyography was normal. 

The patient was diagnosed with diffuse 
myelitis and treated at first with intravenous 
(IV) immunoglobulin (400 mg/kg/day for 
5 days). Response to IV immunoglobulin 
treatment was delayed for 1 week but be-
cause of insufficient remission in his clinical 
condition, IV pulse methylprednisolone (30 
mg/kg/day for 3 days) was started. On day 
5 of steroid treatment there was a marked 
improvement in head control and on day 
10 of steroid treatment the patient was able 
to sit and move his upper and lower limbs 

Figure 1 T2 weighted sagittal magnetic 
resonance image showing increased signal 
within the whole spinal cord and medulla 
oblongata

Figure 2 Control magnetic resonance imaging 
demonstrating decreased lesion signal in the 
involved spinal cord
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independently. Post-treatment magnetic 
resonance imaging demonstrated decreased 
lesion signals in the involved spinal cord 
(Figure 2).

Discussion

The differential diagnosis of an acute dis-
ease of the spinal cord includes many con-
ditions [6,7]. Bacterial abscesses, spinal 
cord tumours, vascular malformations and 
haematomas can be excluded with neuro-
imaging methods. In the present case the 
symptoms and signs included quadriparesis 
and areflexia. These findings were typi-
cal of spinal cord syndrome, warranting 
urgent imaging of the cord to exclude a 
space-occupying lesion such as a neoplasm, 
vascular malformation or haemorrhage. 
Cranial neuroimaging is also necessary 
to rule out cerebral involvement, as oc-
curs in multiple sclerosis or acute dissemi-
nated encephalomyelitis [8]. Furthermore, 
immunologic disease of the spinal cord 
may not be confined to the spinal cord, but 
may also involve the motor neurons and/or 
the peripheral nerves, and for this reason 
every case should be evaluated with elec-
tromyography. Clinical, radiological and 
electro physiological findings in this patient 
showed isolated diffuse myelitis.

Acute transverse myelitis affects all ages 
except children under 2 years. The present 
case was 9 months old and to our knowl-
edge he is the one of the youngest cases 
in the literature with diffuse, symmetrical 
spinal cord involvement. 

Three pathophysiological mechanisms 
seem to be responsible in the etiology of 
acute transverse myelitis: direct infection 
of the spinal cord; myelitis because of a 
systemic disease such as leukaemia or a 
connective tissue disorder; and autoim-
munity [9,10]. The last group is the most 
common form of myelitis and may occur as 

a post- or parainfectious condition [11]. In 
30%–60% of idiopathic myelitis cases there 
is an antecedent respiratory, gastrointestinal 
or systemic illness. On the other hand, sev-
eral reports of myelitis and central nervous 
system demyelinating lesions following 
vaccination with for example influenza and 
hepatitis B have recently been published 
[12,13]. It is likely that there is abnormal 
activation of the immune system resulting 
in inflammation and injury within the spinal 
cord. Autopsy evaluation of the spinal cord 
has revealed severe axonal loss with mild 
demyelination and a mononuclear infiltrate, 
predominantly T lymphocytes in the nerve 
roots and spinal ganglia. It is possible that 
the concomitant exposition of 2 differ-
ent antigens (viral respiratory infection 
and immunization) increase the risk of an 
abnormal immune-mediated response in 
genetically susceptible individuals [14–17]. 
The patient had no evidence of a systemic 
infectious disease but he had a history of 
a viral respiratory infection. It is probable 
that this child had post-infectious myelitis 
as the neurological symptoms followed the 
infection by 3 weeks.

While some reports found high-dose 
methylprednisolone to be effective in acute 
transverse myelitis, some found no difference 
between patients given prednisolone, high-
dose methylprednisolone or gammaglobulin 
[18,19]. The present case was treated as first 
step with IV immunoglobulin because of 
the undesired adverse effects of steroids in 
this age group. Although the response to IV 
immunoglobulin may not appear directly 
after treatment, and may be delayed days or 
weeks, IV methylprednisolone was started 
because of poor remission and to prevent 
a worse outcome such as respiratory insuf-
ficiency. The response to steroid treatment 
was excellent and the patient recovered 
rapidly in the first week of steroid treat-
ment. Regardless of age, patients should 
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be treated as a first step with steroids and 
if there is no or insufficient response, IV 
immunoglobulin, plasmapheresis or other 
immunosuppressive drugs should be tried 
as alternative treatments.

The outcome of acute transverse myeli-
tis among childhood cases has been cited in 
many cases as “good” and despite reports of 
fatalities, outcome is considered to be better 
for children than adults [3,6]. Recovery, if 
it occurs, should begin within 6 months, 
and most patients begin to show some res-
toration of neurological function within 8 
weeks [20]. Our findings do not support the 
MRI evidence of diffuse myelopathy, such 
as hyperintensity on T2-W images, patchy 
enhancement and contrast enhancement 
(which are important prognostic indica-
tors of poor outcome in childhood myelitis 
[21]), since the case recovered quickly 
after the steroid treatment despite diffuse 

involvement of the spinal cord. However, in 
keeping with previous reports, the present 
case supports the findings of Andronikou 
et al. who demonstrated 3 cases in which 
the extensive spinal cord hyperintensity 
on T2-W images did not correlate with 
the severity of the clinical presentation or 
outcome [22].

In conclusion, acute transverse myelitis 
is a rare but severe inflammatory demyeli-
nating disorder of the spinal cord. It is very 
rare in the paediatric population, especially 
children under 2 years of age. Although 
the involvement of the spinal cord in acute 
transverse myelitis is segmental, children 
may present with entire spinal involvement. 
In the differential diagnosis of acquired 
hypotonia in infants, myelitis should always 
be considered and immediate MRI of the 
spine must be done to reach a diagnosis.
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Introduction 

Inherited risk factors for vascular disease 
include factor V Leiden [1], prothrombin 
[2] and methylenetetrahydrofolate reduct-
ase (MTHFR) point mutations [3]. The use 
of oral contraceptives is also a recognized 
risk factor for venous thromboembolism 
[4]. In Eastern Mediterranean countries, the 
highest frequency of factor V Leiden was 
reported in Lebanon (14%) [5,6]. However, 
there are no studies related to awareness of 
the use of oral contraceptive pills among 
individuals with a high risk for thrombotic 
events.

Here we present the case of a female 
patient on oral contraceptive pills who sus-
tained an extensive deep venous throm-
bosis (DVT). The patient was found to be 
hetero zygous for factor V Leiden (G1691A) 
and homozygous for the MTHFR (C677T) 
mutations. 

Case report

Our patient, a 21-year-old Lebanese woman, 
had been hospitalized in another hospital 
5 months previously for pain and swell-

ing of the left lower extremity. She also 
complained of low back pain of the same 
duration. She was a non-smoker with no 
known medical problems. Her body mass 
index was 22 kg/m2. She was taking com-
bined oral contraceptive pills for her ir-
regular menstrual periods. Venous doppler 
ultrasonography showed extensive DVT 
involving the entire length of the common 
femoral, popliteal and calf veins extend-
ing into the left external iliac and common 
iliac veins. She had initially received anti-
coagulant treatment with heparin and was 
later discharged on warfarin 5 mg/day to 
maintain an international normalized ratio 
of 2.5–3.0. The patient had no family his-
tory of thrombotic events. 

The patient was seen in our institution for 
follow-up. In addition to the regular blood 
and chemistry studies, she was screened 
for acquired and inherited thrombophilia. 
The work-up revealed that the patient was 
heterozygous for factor V Leiden (G1691A) 
and homozygous for MTHFR (C677T) 
mutations (Figure 1) with a normal serum 
homocysteine level. The work-up also in-
cluded fibrinogen level, factors VII and 
VIII activities, lupus anticoagulant and 
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anticardiolipin/antiphospholipid antibodies, 
antithrombin III, protein S and protein C. 
DNA was extracted from the sample ac-
cording to the extraction protocol supplied 
by the manufacturer (factor V StripAssay, 
ViennaLab, Austria). Briefly, a 100 μL 
blood sample was lysed twice in red blood 
cell lysis buffer. The reaction tubes were 
run at the following conditions: 940C for 
2 min followed by 30 cycles of 940C for 
15 s, 580C for 30 s, and 720C for 30 s. 
Hybridization of the amplified product to 
the test strips was then conducted, followed 
by 2 stringent washing steps and colour 
development. The samples were interpreted 
by comparing the staining pattern of the 
corresponding processed test strip with the 
decoder table provided by the manufacturer. 
The targeted mutations of the above assay 
are: factor V G1691A, factor II G20210A 
and MTHFR C677T. 

The patient’s activated protein C resist-
ance was 1.8 (reference range > 2.1). She 
had an identical twin sister who had the 

same thrombophilia profile with no associ-
ated events. The patient’s father was found 
to be homozygous for factor V Leiden and 
heterozygous for the MTHFR mutations, 
while her mother was normal for factor V 
and heterozygous for MTHFR gene mu-
tations. The patient was advised not to 
use oral contraceptives. She continued her 
oral anticoagulation for 9 months, and the 
follow-up venous doppler ultrasonography 
showed recanalization of the thrombosed 
veins. Two years after the incident, the 
patient is not on oral contraceptive pills and 
is doing well with no recurrence of DVT. 

Discussion

Factor V Leiden is the most common in-
herited risk factor for venous thrombosis. 
The risks are estimated to be increased up 
to 5–10-fold for heterozygous and 50–100-
fold for homozygous adults respectively 
[7]. In Eastern Mediterranean countries, a 

Figure 1 Staining pattern of hybridized DNA from patient (A), normal positive control (B), 
negative control (C) and Viennalab Stripassay (D). Insert shows pattern of hybridization
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high prevalence of factor V Leiden has been 
reported in healthy individuals, ranging 
from 7% to 14%, with the highest frequency 
reported in Lebanon (14%) [5,6]. 

The prevalence of MTHFR C677T mu-
tation in Lebanon has been assessed. It 
was found that Lebanon has a relatively 
high prevalence of the homozygous T/T 
genotype (11.04%) compared to that seen 
in European countries, including Germany 
(10.4%) and Greece (10.0%), and south-
east Asian communities [8].

The use of combined oral contracep-
tives is a recognized risk factor for venous 
thrombo embolism, and their use is itself as-
sociated with a 2–4-fold increase in the risk 
of venous thromboembolism, regardless of 
the presence of other genetic or acquired 
risk factors [4]. Progestin-only contracep-
tives were shown to be a safer alternative 
to the combined oral contraceptive pills [9]. 
The presence of inherited thrombophilia in-
creases the risk of venous thromboembolism 
due to oral contraceptives up to an absolute 
risk of 3/1000 person-years, in compari-
son with the baseline risk of 3–6/10 000 
person-years [10]. It is well known that oral 
contraceptive treatment often constitutes a 
trigger factor for venous thromboembolism, 
very often the first episode, when given to 
women who carry an unrecognized thrombo- 
philic condition [11]. The question has been 
raised whether it is worth screening women 
for thrombophilic alterations before the use 
of oral contraceptives [12,13]. 

It has been previously reported that fac-
tor V mutations display a strong interaction 
with oral contraceptive use [14], with hetero- 
zygous carriers using oral contraceptives 
having a 30–50-fold increased risk of 
thrombosis compared with women who do 
not use oral contraceptives and who have a 
normal factor V genotype.

Our patient was on oral contraceptives 
and developed DVT. She was found to be 
heterozygous for factor V Leiden and homo-
zygous for the MTHFR mutations, which 
increased her risk of thrombosis. She had 
a twin sister with the same thrombophilia 
profile but no associated thrombotic events. 
In their interesting article, Salomon et al. 
determined the prevalence of single and 
combined prothrombotic factors in patients 
with idiopathic venous thromboembolism 
and estimated the associated risks in a study 
group consisting of 162 patients referred 
for work-up of thrombophilia [15]. Two 
or more polymorphisms were detected in 
27 patients (16.7%) and in 3 of 336 con-
trols (0.9%). Logistic regression analysis 
disclosed odds ratios of 58.6 for joint oc-
currence of factor V and factor II polymor-
phisms, of 35.0 for factor V and MTHFR 
polymorphisms, and of 7.7 for factor II and 
MTHFR polymorphisms. The authors con-
cluded that the presence of more than one 
of the prothrombotic polymorphisms was 
associated with a substantial risk of venous 
thromboembolism.

Whether patients in our region should 
be screened for inherited thrombophilia 
before taking oral contraceptives is not 
known, albeit we recognize the relatively 
high prevalence of these mutations in the 
Eastern Mediterranean Region. It is also 
important to state that cost–benefit analysis 
studies should be conducted to evaluate 
whether screening for factor V, factor II, 
and MTHFR gene mutations (expensive 
testing) is cost–effective or not regarding 
morbidity or mortality incurred by oral 
contraceptive pills users. This has not been 
previously investigated in a high-prevalence 
setting such as in Lebanon (and the Eastern 
Mediterranean Region in general). We open 
the door for future research in this field. 
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est unc traduction, clans son int6grnlit6 ou en partie, d'un autre document non publi6, une copie de 
cc document dans la langue d'origine devrait 6galement etre soumise. Si possible, lcs graphiqucs 
dcvraient Ctre fournis en format Harvmd Graphics pour Windows ou Excel, et lcs illustrations 
ct photographies dcvraieot etre en format EPS ou TIFF. Toutefois, ii est nii:cessaire de fournir 
trois jcux des photographies et figures d'origine avec !es donnees de base, Si les photographies 
comportent un texte ou lettrage, un jeu supp\ementaire doit etre foumi sans ce texte/lcttrage. 

5. Tous Jes articles scront revus par des pairs, et sur la base des commentaires du rCviseur, 
le Comite de redaction se re$ervr;: le droll d'accepter ou de rejeter tout article_ Les a1tides sont 
accep!Cs sous reserve de la revision dont ils feront l 'objet au plan statistique et rCdactionnd, comme 
jugC nCcessairc, ce qui peut amener a abreger le texte et supprimer certaines donn6es pre$r;:nt6es 
sous fonne de tableaux ou de graphiques. 

6. Le titre de !'article devrait etre aussi concis que possible, de preference 10 mots environ, et 
dcvrait Ctre mis sur unc page separee, avec le nom complet de ['auteur (ou des auteurs), l'organisme 
(ou Jes organismes) d'appaitenance et le dip!0me sci.entifique le plus Cleve obtenu. L 'adresse pour 
la cor-respondance, ainsi que toute autre infonnation necessaire (adresse couni.el, t616copie, 
t61Cphone) pour contacter ['auteur corrcspondant devraient etre foumies. Le nombre des auteurs 
ne dcvrait pas depasser cinq. Tous Jes autcurs devraient avoir apport6 une contribution mat6rielle a 
la conception, a l'analysc ou a la redaction de l'Ctudc ct avoir approuv6 la version finaJc soumisc. 
Une verification de cettc con1:tibution peutetre demand6e aux auteurs, Les noms d'autrcs pcrsonncs 
peuvent Eire inclus dans ks remerciements. 
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7. Afin <le faciliter la tra<luction des rCsumCs ct du norn Jes auteurs, \es auteurs dont la langue 
matcmclle s'6crit en carn.cteres arabes et qui r6digen! en anglais ou en frarn;:ais doivent fournir leur 
nom complet en 6c1iture arabc ainsi qu'une transcription. 

8. Les articles presentant des r6sultats de rcchcrche originak Jcvront suivre le fom1a1 WR.AD: 
introduction, materiel (sqjets) ct m6thodes; 1·6:mltals; analyse; ct discussion. Un resume de !00 
mots maximum sera fourni, mcntionnant dairemcri.t les objectlfs, k contcxtc, ks fCsultuts ct !cs 
conclusions. 

9. Les auteurs devronl verifier, le cas 6ch6ant, quc tout es !es pet·sonncs sut· lcsqucl!es la rcchcrchc 
po1tc ont donne leur consentement 6c!air6, et !orsque des pa1ticlpants (vivants ou dCCCdes) n'ont 
pas pu donner ce consentement, qu'un consentement de substitution a etc obtcnu. 

I 0. Les mtic\es d'analyse devront comporter· des sections pmtant sur !es objcct1fs, Jes sources, lcs 
ffi(,'thodcs de sClection, la compilation et l' lnterprCtation des donnCes ct des conclusions. 

11, Les citations dans le texte de travaux publiCs devraient etre limitCes aux references essenticllcs 
rttcntcs. Hmmis !es articles d'analyse, il est conseillC de ne pas dCpasser 25 references. Elles 
devraicnt 6tre rmmCrotCes en chiffres arabes placCs entre parenthCscs [crochetsl scion l'ordre dans 
lcquel ell cs apparaissent dans le texte. Ces reterenccs devraientfigurcr sous forme de lisle numCrotbe 
sLrr une page sCparCe a la fin de !'article. Elles devraient contenir \cs C!Cmenl's d'infonnation 
suivants, selon le cas: nom(s) et initiale(s) de l'auteur/des auteurs; titre de ]'article ou de !'ouvnige 
dans sa languc originale ainsi que la traduction ; nom complet de la revue ainsi que !c numCro du 
volume et ks pages concemCes; nom de la maison d'edition (commcrcialc ou institutionncllc) ct 
lieu de publication (ville et pllys) ; et date de la publication. Les articles comportant des rcfefcnccs 
inadequates ou dont Jes references ne sont pas organisees conform6mcnt a ccs principes seront 
renvoyes aux auteurs pour correction, Exempks du style preter6 de la Revue : 

Livre: Al Hamza B, Smith A. The.fi.fih sign of identity. Caixo, Americ:m University Press, 1990. 

Arlicle de Revue: Jones A et al. One day in Tibet. Journal of tautology, 1993, 13(5):23-7. 

Documenl: Al-Itneen M, ed. The principles of uncertainty. Geneva, World Health Organization, 
1985 ( document WHO/DOC/537). 

12. Les figures et Jes tableaux avec Jes Jegendes appropriCes devraient €:tre places chacun(e) 
sur une feuille separee, numCrotes en chiffres arabes selon l'ordre et joints ii la fin du document. 
Chaque figure et chaque tableau devraient avoir une 1·6forcncc dans le texte et son emplacement 
dans le texte devrait 6h"e indiquC claircmcnt le cas echeant. Au bcsoin, les sources devraicnt Ctre 
mentionnees pour chaque figure ou tableau. Si des figures, tableaux ou d'autrcs matfricls ont 
6tC copies d'autres sources, Jes auteurs pottent l'entiere responsabilitC d'obtcnir !'autorisation 
necessaire. Afin d'eviter !es problemes de misc en page !ors de la production finale, le nombrc 
de tableaux et figures devrait etre limitC autant quc possible. II est preferable de ne pas avoir plus 
d'un tableau ou d'unc figure pour 1000 mots. Les figures etablies a partir de donnCes doivent etre 
accompagnees de ccs dormees pour pennettre une recomposition, le cas echCant. 

13. Les articles originaux et !es disquettes ne seront pas renvoyes sauf si I 'auteur principal en fait 
la demande. 

14. Lors de la publication, Jes auteurs recevront chacun un exemplaire du numero dans 
lequel ['article para'it et l'auteur principal recevra 50 tirCs a part. Les demandes de tires a part 
supplementaires et les informations sur le prix peuvent Ctre obtenues aupres du Redacteur en 
chef. 
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WHO sales and discount policy 

Objective 

Within the financial obligations of the publishing and distribution process, prices of WI-lO pub 
lications are kepl as low as possible in order to maximize their dissemination and reach readers for 
whom they are intended. 

The price and discount policies fur WHO/EM RO and WI 10/IIQ publications are as follows: 

Price and discount policy for WHO/EM RO publications 

EMRO publications are priced in US dollars. 

Sulcs agents receive a 40% discount and 30 days credit. Credit limll is US$ 500.00. 

Bulk orders of individual books, i.e. 1000 copies per titlt', qualify the agent for a 50% dis~ 
count instead of a 40% discount; however, payment of total value must be made before dispatch of 

publications is effected. 

Dispatch charges are calculated at 25% of cover prices. 

Present delivery lime average is two weeks from dale of receipt of firm order. 

Price and discount policy for WHO/HO publications 

.. WHO/HQ publications and subscrlptions are priced in Swiss frmics. Clicnls in developing 
countries are eligible for a special tariff which in all cases is 30% less than the Swiss fnmcs rngu]ar 

prices. 

0 Sales agents receive a 40% discount for book orders and 20% for subscription orders. Credit 

limit is Swiss francs I000.00. 

• Bulk orders qualify the agents for a special higher discount, provided the dispatch of the whole 
order is done to the same consignee. In this case, a profonna invoice will be i~sued by WHO/HQ, and 
the order will be dispatched only upon receipt of payment. No return of books or periodicals will be 
accepted. 

• Payment of invoices mny be made in US dollars ut the official rate of exchange at the date of 

payment. 

Present delivery time average is four weeks from date of receipt of orders. 

A WHOIEMRO Publications Price Lisi is available on r-cquest. 
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Member States of the World Health Organization 
Eastem Mediterranean Regional Committee 

Afghanistan Bahrain Djibouti Egypt Islamic Republic of Iran 
Iraq Jordan Kuwait Lebanon Libyan Arab Jamahiriya Morocco 

Oman Pakislan Palestine Oatar Saudi Arabia Somalia Sudan 
Syrian Arab Republic Tunisia United Arab Emirates Republic of Yemen 

Etais Membres du Comite rSgional de la M0diterran6e orientale 
de !'Organisation mondiale de la Santi§ 

Afghanistan Arabie saoudite Bahre"in Djibouti Egypte 
Emirats arabes unis Republique islamique d'lran Iraq 

,Jamahiriya arabe !ibyenne ,Jordanie KoweH Liban Maroc 
Oman Pakistan Palestine Qatar R8publique arabe syrienne Somalie 

Soudan Tunisie R8publique du Yemen 

l'.0. Box 76D8 
Nasr City, Cairo I 1.171 
Arnh Republic of Egypt 

Correspondence 

C:ditor-in-cbie!" 

WHO b~tern Medileminenn Regional Office 

Td (202) 2670 2535 
enwil. khaynt@c1nro.who.int 

cml'.i~acmro. who.i11L 

Subscription details 

Individual copies. US$ 15.00 

Annual subscription: US$ 60.00 

Fnx: (20:?) 2670 2492 
(202) 267() 2494 

There ls a 50% discoun1 for orders Jrom developing countries 

Prices include cost of dispatch 

Subscription orders should be sent to the Editor-in-chief 




