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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات 
واملبادرات اجلديدة ىف اخلدمات الصحية والرتويج هلا، ولتبادل اآلراء واملفاهيم واملعطيات الوبائية ونتائج األبحاث وغري 
ذلك من املعلومات، وخاصة ما يتعلق منها بإقليم رشق املتوسط. وهى موجهة إىل كل أعضاء املهن الصحية، والكليات 
العاملية واألفراد  الصحة  املتعاونة مع منظمة  املعنية، واملراكز  املنظامت غري احلكومية  التعليمية، وكذا  املعاهد  الطبية وسائر 

املهتمني بالصحة ىف اإلقليم وخارجه.
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Editorial 

Achieving the Sustainable Development 
Goal 3: challenges in HIV testing in the Eastern 
Mediterranean Region
Joumana Hermez 1, Hamida Khattabi 1, Ahmed Sabry 1, Gabriele Riedner 1 and Rana Hajjeh 1

In the era prior to antiretroviral therapy 
(ART), taking an HIV test was associ-
ated with great fear, as a diagnosis of 
HIV infection signaled imminent death 
(1). As we mark World AIDS Day on 1 
December 2017, it is worth reflecting 
on the success over the last two decades 
whereby treatment for HIV infection 
has become safer, more effective and 
simpler as new regimens with fixed 
combinations of antiretroviral drugs 
have become available (ARV). The use 
of ARVs has equally revolutionized HIV 
prevention beyond condom use, syringe 
exchange and screening of transfusion 
blood and transplant organs. ART sup-
presses viral replication, reduces viral 
load and thus minimizes the possibility 
of HIV transmission (1). Furthermore, 
pre and post-exposure prophylaxis with 
ARVs have proven efficacy in prevent-
ing infection of individuals exposed to 
HIV.  Similarly, the advent of highly 
sensitive and specific rapid diagnostic 
tests and self-tests has improved access 
to quality testing services, and made 
it possible to return test results on the 
spot. Those scientific advances have put 
HIV testing and early diagnosis of HIV 
infection in a central position within 
the continuum of prevention, care and 
treatment. 

The global response to HIV has 
translated those advances into large-
scale implementation of prevention, di-
agnosis, care and treatment services. As 
a result, the Joint United Nations Pro-
gramme on HIV/AIDS (UNAIDS) 
announced in 2015 that the world has 

1 Department of Communicable Diseases Prevention and Control (DCD), WHO Regional Office for the Eastern Mediterranean, Cairo, Egypt.

achieved and exceeded Millennium 
Goal 6 (MDG6) (2). This has given 
hope to the world to “end AIDS” by 
2030 – one of the Sustainable Develop-
ment Goals (SDG3). 

However, in the Eastern Mediterra-
nean Region (EMR) the HIV epidemic 
continues to grow. By the end of 2016, 
an estimated 360 000 people were liv-
ing with HIV in the Region, with 37 000 
new infections and 17 000 deaths oc-
curring in the same year (3). Over 95% 
of new infections occurred among men 
who have sex with men, people who 
inject drugs, prisoners and sex workers 
(4). By the end of 2016, ART coverage 
in the EMR stood at 15%. The biggest 
bottleneck to accessing treatment is 
the low coverage of HIV testing ser-
vices. Between 2013 and 2015 several 
countries in the Region conducted HIV 
test-treat-retain cascade assessments, 
which have confirmed the challenges 
that countries face in identifying people 
living with HIV (PLHIV) (5). Between 
50% and 93% of PLHIV remain undi-
agnosed and between 20% and 50% 
of persons diagnosed with HIV are 
lost-to-follow-up after diagnosis before 
enrolment in ART (5). 

The reasons for low access to HIV 
testing include, but are not limited to, 
inadequate service delivery approaches,  
insufficient service availability, distance 
to testing services, cumbersome pro-
cesses to get a final test result, poor 
referral services, weak community sup-
port, as well as long distances between 
testing and treatment facilities. Those 

challenges are exacerbated by stigma 
and discrimination against PLHIV and 
key populations – including in health 
care settings – punitive laws and crimi-
nalization of key populations. Of special 
concern is the late diagnosis of HIV, 
which results in death before or shortly 
after enrollment in care. Among the 
countries reporting their CD4 testing 
data, between 25% and 60% of PLHIV 
have CD4 counts less than 200 cells/µl 
upon diagnosis, indicating late disease 
stage (6).

In 2016, countries of the EMR 
reported having conducted over 6.2 
million HIV tests, excluding screening 
for blood donation. Of those, however, 
around two thirds were conducted in a 
mandatory manner on low-risk popula-
tion groups (6). Only 3% of the tests 
were conducted among key popula-
tions, 14% in health care settings and 
13% in voluntary counselling and 
testing facilities (6). A negligible num-
ber of tests were conducted among 
partners of PLHIV. In contrast, 81% 
of PLHIV identified were from tests 
conducted among key populations, in 
health care settings and in voluntary 
counselling and testing facilities. This 
clearly demonstrates a skewed invest-
ment of resources towards less efficient 
testing approaches, focusing on less af-
fected population groups. As a result,  
only 30% of PLHIV know their HIV 
status, 54% of them (15% of the total 
PLHIV) are receiving treatment and an 
unknown number is virally suppressed 
(Figure 1) (6). 

https://doi.org/10.26719/2017.23.10.647
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early and properly linking of them to 
care and treatment are compromising 
the gains from investments made in 

HIV response to date in the Region. In 
spite of increased efforts to scale up HIV 
testing, treatment and care services, the 
EMR is still facing significant challenges 
in increasing their coverage of services. 

Overcoming those challenges requires, 
among other things, openness to non-
traditional approaches to HIV testing 
service delivery; bringing the services to 
the community level with involvement 
of the civil society; and the use of new 
technologies such as self-testing and 
diversify HIV testing service delivery 
approaches to meet the needs of those 
left behind. Furthermore, in order to 
optimize the benefit of testing, the Re-
gion needs to invest in ensuring early 
diagnosis as well as efficient linkages of 
those diagnosed HIV positive to care 
and treatment. 
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Drug utilization in primary healthcare centres in the 
Gaza Strip
Shereen W. Ayoub 1, Areej H. Musalam 2 and Ashraf A. Abu Mahadi 2

L’utilisation des médicaments dans les centres de soins de santé primaires de la Bande de Gaza 

RÉSUMÉ La présente étude a été réalisée pour analyser les pratiques de prescription de médicaments dans 
les centres de soins de santé primaires de la Bande de Gaza. Les chercheurs ont analysé rétrospectivement 
2569 prescriptions provenant de 22 centres sur la période allant de janvier à décembre 2014. La méthode 
d’échantillonnage aléatoire systématique a été appliquée. L’analyse a utilisé les indicateurs fondamentaux de 
prescription recommandés par l’Organisation mondiale de la Santé (OMS). Dans l’ensemble, le nombre moyen 
de médicaments prescrits par visite était de 2 (Écart-type 0,9), le pourcentage de médicaments génériques 
prescrits étant de 10,1 % ; 67,5 % des prescriptions contenaient des antibiotiques suivis par des analgésiques pour 
39,4 %. Des oublis majeurs ont été trouvés dans 89,5 % des prescriptions. Pour tous les médicaments prescrits, 
la durée, la puissance, la fréquence du traitement, la posologie et la forme galénique n’étaient pas mentionnées 
dans 79,3 %, 65,4 %, 30,6 %, 23,3 % et 12,5 % des prescriptions respectivement. Les abréviations officielles 
n'étaient pas utilisées dans 87,4 % des prescriptions. Il existe un besoin évident d’élaborer des normes pour la 
prescription de médicaments, des directives thérapeutiques standard sur l’utilisation des médicaments ainsi 
que des programmes de formation médicale continue, et de mettre en place de systèmes de suivi pour garantir 
l’observance thérapeutique.

استخدام األدوية يف مراكز الرعاية الصحية األولية يف قطاع غزة
شريين أيوب، أريج مسلَّم، أرشف أبو مهدي

ــون  ــرى الباحث ــد أج ــزة. فلق ــاع غ ــة يف قط ــة الصحي ــز الرعاي ــة يف مراك ــف األدوي ــات وص ــل ممارس ــة لتحلي ــذه الدراس ــت ه ــة: أجري اخلالص
ــاين إىل  ــون الث ــن يناير/كان ــرة م ــال الف ــة خ ــة األولي ــز الرعاي ــن مراك ــزًا م ــن 22 مرك ــة م ــة دوائي ــه 2569 وصف ــا جمموع ــرجاعيًا مل ــًا اس تقيي
ديســمرب/كانون األول 2014. واســُتخدمت عينــة عشــوائية منتظمــة. واتّبــع التحليــل املــؤرشات الرئيســية لوصــف األدويــة التــي أوصــت هبــا 
منظمــة الصحــة العامليــة. وبوجــه عــام، بلــغ متوســط عــدد األدويــة املوصوفــة يف كل مقابلــة 0.92 ± ؛ وبلغــت نســبة األدويــة املوصوفــة باالســم 
العلمــي 10.1 %. كــا احتــوى 67.5 % مــن الوصفــات عــى مضــاد حيــوي تليــه مســكنات )39.4 %(. وســجلت حــاالت ســهو وخطــأ كبــرية يف 
89.5 % مــن مجيــع الوصفــات. ويف مجيــع األدويــة املوصوفــة، مل تذكــر مــدة الــدواء وقوتــه وعــدد مــرات تناولــه وجرعتــه وشــكل اجلرعــات يف 

79.3 % و65.4 % و30.6 % و23.3 % و12.5 % مــن الوصفــات عــى التــوايل. وُكتــب 87.4 % مــن الوصفــات باســتخدام خمتــرات غــري رســمية. 

وثمــة حاجــة واضحــة لوضــع معايــري لوصــف األدويــة، وإعــداد مبــادئ توجيهيــة قياســية للعــاج، إىل جانــب تصميــم برامــج للتعليــم الطبــي 
املســتمر وتنفيــذ نظــم تقييــم مرحــي لضــان احلفــاظ عــى االلتــزام.

ABSTRACT This study was carried out to analyse drug-prescribing practices in primary healthcare centres (PHCs) 
in the Gaza Strip. We retrospectively evaluated 2569 prescriptions from 22 PHCs during January–December 2014. 
Systematic random sampling was applied. Analysis followed the World Health Organization recommended core 
prescribing indicators. The mean number of drugs prescribed per encounter was 2 (standard deviation 0.9); the 
percentage of drugs prescribed by generic name was 10.1%; and 67.5% of prescriptions contained an antibiotic 
followed by analgesics (39.4%). Major omission errors were found in 89.5% of all prescriptions. For all drugs 
prescribed, drug duration, strength, frequency, dose and dosage form were not mentioned in 79.3%, 65.4%, 
30.6%, 23.3% and 12.5% of prescriptions, respectively. Nonofficial abbreviations were used to write 87.4% of 
prescriptions. There is a clear need to develop standards for drug prescribing, standard treatment guidelines for 
drug use, along with continuing medical education programmes, and the implementation of monitoring systems 
to ensure that they are adhered to.

https://doi.org/10.26719/2017.23.10.649

Book 23-10.indb   649 12/13/2017   9:40:57 AM



EMHJ • Vol. 23 No. 10 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

650

Introduction

Rational prescribing and rational 
drug use are important goals that all 
healthcare systems should endeavour 
to achieve, irrespective of a country’s 
degree of development. Rational drug 
use means that appropriate medicines 
are prescribed in the correct dose and 
dosage form to the correct patient and 
at the lowest cost to the patient and 
the community. When one or more of 
these conditions is lacking, irrational 
use of drugs will arise (1). Worldwide, 
> 50% of all medicines are prescribed, 
dispensed or sold inappropriately, while 
50% of patients fail to take them cor-
rectly (1,2). Unfortunately the availabil-
ity and irrational use of drugs is a major 
problem in current medical practice 
and its consequences include the de-
velopment of resistance to antibiotics, 
ineffective treatment, adverse effects, 
drug dependence and an economic cost 
to the patient and society. Irrational or 
misuse of drugs refers to the distribu-
tion or consumption of drugs in ways 
that negate or reduce their efficacy or 
in cases where they are unlikely to have 
the desired effect (1–3). To achieve 
optimal availability and appropriate 
use of drugs, a national drug policy is 
required to cover drug quality, safety, 
efficacy, availability and affordability 
(4,5). This drug policy should conform 
with the principles of primary health 
care (PHC), including the availability 
of essential drugs and the promotion of 
the rational distribution and utilization 
of drugs (6).

The Palestine Ministry of Health 
(MoH) established the first Palestin-
ian National Drug Policy in 1996. In 
2000 an Essential Drug List (EDL) 
was developed. However, the EDL has 
not been updated since. Furthermore, 
the Gaza Strip lacks an appropriate 
policy, standard treatment guidelines 
and training programmes for health staff 
regarding prescribing, dispensing and 
use of drugs (7).

Officially, the General Administra-
tion of Pharmacy in the Gaza Strip is 
responsible for the procurement and 
supply of pharmaceuticals in public sec-
tor facilities. The MoH buys the major-
ity of medicine and medical disposables 
listed on the EDL through an annual 
tender according to the requirements of 
clinics and hospitals in the West Bank 
and Gaza Strip. Since 2007, the MoH 
in Ramallah has been responsible for 
sending regular shipments of drugs and 
medical disposables to the central stores 
in the Gaza Strip in order to provide 
MoH facilities with their requirements. 
In practice, the shipments of medicines 
and medical disposables are neither 
regular nor contain sufficient quanti-
ties to meet those needs. This situation 
results in the steady deterioration of 
stocks of medicines and medical dispos-
ables in MoH facilities in the Gaza Strip 
(7). In general practice, the MoH in the 
Gaza Strip acquires pharmaceuticals in 
3 ways: (1) it receives a significant part 
of its medicines through donations; (2) 
it procures some badly needed items 
itself to compensate for the shortage; 
and (3) it receives official shipments 
from the MoH in Ramallah (8,9).

Because prescribing and dispensing 
and the use of drugs by patients in the 
Gaza Strip is not well documented, the 
present study was conducted in PHCs 
to provide information about basic 
indicators of drug use in the context 
of patient treatment. These indicators 
are used to measure performance in 3 
areas relating to the rational use of drugs 
in healthcare facilities: (1) prescribing 
indicators measure the performance 
of prescribers; (2) patient care indica-
tors measure what patients experience 
in healthcare facilities; and (3) facility 
indicators measure whether the health 
personnel can function effectively (2). 
A detailed manual on their application 
is available from WHO (10). In addi-
tion, in this study the number of drugs 
prescribed, the percentage of antibiotics 
and analgesics prescribed for different 
age groups of patients, the reasons for 

attending a PHC, and the prescription 
writing skills in PHCs were measured to 
obtain preliminary data for promoting 
rational use and prescribing patterns in 
the PHCs.

Methods

This study was carried out during the 
siege of the Gaza Strip in 2014, when 
there was a drastic shortage of MoH 
EDL drugs. A cross-sectional study of 
1-year duration was undertaken over 
the course of 2014. A form was designed 
for data collection adapted from the 
WHO manual “How to investigate drug 
use in health facilities: selected drug 
use indicators”. Indicators relating to 
prescribing practice were selected, and 
the principle investigator visited govern-
ment outpatient pharmacies in PHCs 
for data collection (10). The number 
of drugs prescribed per patient, the 
percentage of antibiotics and analgesics 
prescribed for different age groups, the 
reasons for attending a PHC, and the 
prescription writing skills in PHCs were 
documented. Prescribing errors were 
classified according to the following 
criteria: absence, vague, incomplete 
and/or illegibility of any component of 
the body of the prescription were con-
sidered to be major errors of omission. 
Absence of any of the prescription com-
ponents such as date of prescription, 
patient’s personal identifiers, physician’s 
stamp, and/or direction for use were 
deemed to be minor errors of omission 
(11–14).

Sampling and data collection
The sampling frame consisted of 56 
PHCs in the Gaza Strip using a sys-
tematic random sampling method. 
The sample was selected from the 
numbered list of all PHCs in the Gaza 
Strip arranged in order from north to 
south by using a regular interval starting 
from a random starting point as follows. 
(1) To calculate the sampling interval, 
we divided the size of the list by the 
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desired sample size, so our sampling 
interval was 56/22 = 2.55. (2) Choose a 
random number between 0 and 1 (with 
at least 3 digits after the decimal point, 
such as 0.657), then multiply this ran-
dom number by the sampling interval, 
and round this result upward to obtain 
the number of the first centre (0.657 
× 2.55 = 1.67535 2), so the second 
centre in the list was our first sample. 
(3) Later centres were selected by add-
ing the sample interval to the previous 
result (1.67535), then the next centre 
selected would be 1.67535 + 2.55 = 4.22 
5, and so on. (4) Within the PHC the 
sample of prescriptions was selected 
using randomized systematic sampling 
where only 10 prescriptions were se-
lected from each month throughout 
the year.
Sample size: the sample of prescrip-
tions was selected by using a system-
atic simple random sampling technique. 
Twenty-two PHCs with 115–120 
patient prescriptions per centre, with an 
average of 10 prescriptions per month 
throughout 2014 were selected.
Sample collection: the data were col-
lected retrospectively. Two work teams, 
each consisting of 2 pharmacists, were 
trained to collect data by attending a 
workshop held at the General Admin-
istration of Pharmacy, Palestinian Min-
istry of Health, Gaza Strip. Prior to data 
collection, a pilot study was conducted 
at 2 centres to test the study design 
procedure and provide feedback about 
the positive and negative aspects of the 
form design.
Exclusion criteria: only prescrip-
tions dispensed directly to patients 
by pharmacists were included in the 
study, whereas prescriptions containing 
injections to be given to patients by the 
nursing staff in PHCs were excluded.

Calculation of indicators
Throughout the study we followed the 
methodology recommended by the 
WHO. Indicators were calculated in 
the following way: (1) average number 
of drugs per encounter = total number 

of drugs prescribed/total number of 
encounters surveyed; (2) percentage 
of drugs prescribed by generic name = 
(number of drugs prescribed by generic 
name/total number of drug prescribed) 
× 100; (3) percentage of encounters 
with an antibiotic prescribed = (number 
of patient encounters with an antibiotic 
prescribed/total number of encounters 
surveyed) × 100; (4) percentage of en-
counters with an injection prescribed = 
(number of patient encounters with an 
injection prescribed/total number of 
encounters surveyed) × 100; and (5) 
percentage of drugs prescribed from 
the EDL = (number of drugs prescribed 
from the EDL/total number of pre-
scribed drugs) × 100.

Statistical analysis

The data were analysed using IBM SPSS 
version 19, after manual verification and 
cleaning. Descriptive statistics [means, 
percentages and standard deviations 
(SDs)] were used to present the results.

Ethical consideration

Ethical approval for the study protocol 
was granted by the Palestinian MoH 
prior to commencement of the study.

Results

In this study, 2569 prescriptions from 
22 PHCs were collected and analysed: 
1226 (47.7%) of them were for male 
patients and 1343 (52.3%) for female 
patients. The mean age of the patients 
was 22.6 (SD 22.7) years, ranging across 
the PHCs from a mean of 15.4 to 33 
years. Table 1 represents the results for 
each PHC and for all centres combined.

A total of 5074 drugs were pre-
scribed. The overall mean number of 
drugs prescribed per encounter was 2 
(0.9), with a range across the 22 PHCs 
from 1.7 to 2.4. From the total number 
of prescriptions, 23.7% specified ≥ 3 
drugs, and only 6.2% specified ≥ 4 drugs 
(Table 2).

The percentage of drugs pre-
scribed by generic name was 10.1% 
(3.2–19.1%), whereas the percentage of 
EDL drugs prescribed was 81% (68.6–
90.2%). The percentage of prescriptions 
for antibiotics was 67.5% (53.3–78.3%), 
for analgesics 39.4% (28.3–56.7%) and 
for injections 1.3% (0–4.2%) (Table 1).

Studying the number of drugs pre-
scribed for different age groups of pa-
tients, we found that the mean number 
of drugs per prescription for patients 
≤ 3 years of age was [2.1 (0.9)], which 
is similar to that for patients aged ≤ 55 
years [2.1 (1.1)]. The highest percent-
age of prescriptions containing 2, 3 and 
4 drugs was for patients ≤ 3 years of age, 
followed by patients ≥ 55 years of age, 
whereas the highest percentage of pre-
scriptions containing 4 and 5 drugs was 
for patients aged ≥ 55 years (Table 3).

Studying the percentage of antibiot-
ics and analgesics prescribed for differ-
ent age groups of patients, we found that 
for patients ≤ 3 years of age the percent-
age of prescriptions with analgesics was 
43.1%, and the percentage of prescrip-
tions with antibiotics was 39.9%, which 
is the highest percentage among all age 
groups (Table 4).

The most common reasons for at-
tending a PHC were infectious disease 
(51.2%), followed by chronic disease 
(7.9%), and other diseases (4%) includ-
ing anaemia, burns, fever, constipation 
and psoriasis. However, 28.1% of all pre-
scriptions did not contain a diagnosis 
and therefore the reason for attendance 
was not known.

Infectious disease was distributed 
over the following categories: 28.9% 
respiratory tract infections (26.2% up-
per and 2.7% lower respiratory tract); 
22.3% other infections, including 
gastroenteritis (6.6%), urinary tract in-
fection (3.5%), skin infection (2.9%), 
conjunctivitis (1.3%) and auditory tract 
infection (1.2%). Patients with more 
than 1 infection accounted for 1.5% of 
prescriptions. A further 3.2% accounted 
for other microbial infections such as 
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viral, fungal and other bacterial infec-
tions such as appendicitis, folliculitis, 
mastitis, pulpitis and stomatitis.

In our sample, 5074 drugs were 
prescribed, among which antibiotics 
were the most commonly prescribed 
(40.9%),  followed by analgesics 
(20.8%), dermatological preparations 
(5.6%) and antihistamines (4.5%) (Fig-
ure 1).

Regarding prescription writing skills 
in PHCs, 89.5% of prescriptions con-
tained major omission errors: the length 
of treatment was omitted in 79.3%, the 
strength of medications was omitted 
in 65.4% of prescriptions, the dosing 
frequency was omitted in 30.6%, the 
dose was not specified in 23.3% and the 
dosage form was not specified in 12.5%. 
Nonofficial abbreviations were used in 
writing 87.4% of all prescriptions, while 

18.7% were written in illegible handwrit-
ing. There were minor omission errors 
such as the absence of a physician’s sig-
nature, date of prescription and patient’s 
age, but the number of such cases was 
insignificant in comparison.

Discussion

Our study is an attempt to investigate 
current drug use patterns in PHC facili-
ties in the Gaza Strip. Data for this study, 
2569 prescriptions from 22 PHCs in 
the Gaza Strip, were collected and ana-
lysed retrospectively according to the 
recommended WHO core indicators 
(10). The mean age of patients identi-
fied in this study was 22.6 (22.7) years.

The WHO standard values for the 
average number of drugs per encounter 

Table 1 Prescribing indicators in 22 primary health care centres in Gaza Strip Governorates

Centre
No.

Patients’ age
(yr)

No. of drugs per 
encounter

No. of drugs in 
prescriptions

% of encounter with % of drugs 
prescribed in

Mean (SD) Mean (SD) AB AN INJ GN EDL

1 15.4 (19.4) 2.0 (0.9) 235 71.4 33.6 0.8 19.2 83.4

2 18.7 (21.7) 1.8 (0.8) 221 63.3 35.8 0.8 12.2 87.8

3 23.8 (23.0) 1.9 (0.9) 223 60.0 36.7 0.8 18.8 87.0

4 20.3 (24.0) 1.8 (0.8) 221 67.5 38.3 0.8 3.2 85.5

5 22.3 (22.2) 2.0 (1.0) 236 64.2 35.8 0.0 14.8 77.5

6 27.0 (23.8) 2.0 (0.9) 237 60.8 42.5 0.0 5.9 78.9

7 19.5 (20.2) 2.1 (1.0) 251 78.3 36.7 0.0 7.6 85.7

8 24.9 (22.8) 2.1 (1.0) 256 59.2 56.7 3.3 10.2 84.4

9 22.3 (21.7) 1.7 (0.8) 206 75.8 33.3 1.7 9.2 89.3

10 25.4 (24.2) 1.9 (1.0) 228 61.7 41.7 2.5 12.3 81.6

11 20.5 (20.1) 1.9 (0.8) 223 71.7 41.7 0.0 9.9 77.1

12 22.1 (22.6) 2.0 (0.9) 236 75.8 35.8 0.8 6.8 68.6

13 15.4 (19.1) 2.1 (0.9) 254 78.3 52.5 0.0 9.8 70.9

14 31.2 (23.3) 2.0 (0.9) 239 53.3 28.3 4.2 4.6 78.7

15 18.5 (20.5) 2.0 (0.9) 215 70.9 35.5 0.0 7.0 73.5

16 24.1 (23.3) 2.0 (1.0) 245 67.5 28.3 3.3 5.3 78.8

17 25.6 (24.2) 2.3 (1.0) 276 73.3 48.3 2.5 7.3 77.2

18 25.3 (24.7) 2.4 (1.0) 286 71.7 43.3 2.5 17.5 83.6

19 19.6 (22.8) 1.7 (0.7) 204 62.5 40.8 1.7 10.3 90.2

20 16.9 (20.1) 1.9 (0.7) 111 71.7 41.7 3.3 15.3 82.0

21 22.0 (21.5) 1.8 (1.0) 214 66.7 34.2 0.0 11.2 77.1

22 33.0 (24.5) 2.1 (1.0) 257 61.7 45.8 0.0 10.9 83.3

Total 22.6 (22.7) 2.0 (0.9) 5074 67.5 39.4 1.3 10.1 81.0

AB = antibiotics; AN = analgesics; EDL = essential drug list; GN = generic name; INJ = injections; SD = standard deviation. 

Table 2 Percentage of prescriptions according to number of drugs per prescription

No. of drugs per prescription (%)

1 33.9

2 42.5

3 17.5

4 4.9

> 4 1.3

Book 23-10.indb   652 12/13/2017   9:40:57 AM



 املجلد الثالث والعرشوناملجلة الصحية لرشق املتوسط
العدد العارش

653

is 1.6–1.8 (15), whereas in our study the 
mean number of drugs prescribed per 
encounter was 2 (0.9). This value falls 
near the midpoint of results reported 
by investigators from Sudan (1.4) (16), 
Zimbabwe (1.3) (17), Saudi Arabia 
(1.4) (18), Yemen (1.5) (10), Lebanon 
(1.6) (19), Jordan (2.3) (20), Bahrain 
(3.3) (21) and Nigeria (3.8) (10).

In this study, polypharmacy (≥ 3 
drugs) was observed in only 23.7% of 
prescriptions, with only 6.2% of them 
specifying ≥ 4 drugs. This may be an ap-
parent value and not a real value in the 
Gaza Strip. This low number of drugs 
per encounter may be related to drug 
shortage or the fact that some drugs are 
not actually prescribed because they are 
not on the EDL. In the latter case the 
patient may nevertheless be advised by 
the physician in the PHC to buy them 
directly from a community pharmacy.

The overall percentage of drugs 
prescribed by generic name was 
10.1%, which is similar to that of Bah-
rain (10.2%) (21). Drugs prescribed 
by generic name vary widely between 
countries. In some it is high: Niger 
(100%) (22), Zimbabwe (94%) (17) 
and Tanzania (82%) (17). In others it 
is low, but still higher than in our study, 
as in Bangladesh (78%) (23), Sudan 
(19.5%) (16) and Saudi Arabia (15.1%) 
(24); whereas Jordan (5.1%) (20) and 
Lebanon (2.9%) (19) are even lower 
than in our study.

In practice, physicians in PHC fa-
cilities in the Gaza Strip almost always 
use trade names in prescribing. This 

explains the low percentage of drugs 
prescribed by generic name, which can 
be attributed to the influence of the 
marketing strategy of pharmaceutical 
sales representatives.

Palestinian MoH guidelines are re-
quired to enforce prescribing by generic 
name; particularly in the public sector.

In this study, antibiotics accounted 
for 40.9% of the total of medication 
expenditure, followed by analgesics 
(20.8%). The prescribing of antibiotics 
accounted for 67.5% of all prescrip-
tions, ranging from 53.3 to 78.3%. This 
value is high, as the WHO expectation is 
15–25% in most countries where infec-
tious disease is more prevalent (10, 25). 
In comparison, this value (67.5%) is 
slightly higher than for Jordan (60.9%) 
(20) and Yemen (46.5%) (10) but it 
is extremely high when compared to 
that of Lebanon (17.5%) (19). The 
misapplication of antibiotics in clini-
cal medicine is a global phenomenon 
and this misuse is sometimes related to 
underdosing, short duration and/or use 

for nonbacterial infections. This has led 
to the emergence of bacterial resistance.

In the Gaza Strip the excessive use of 
antibiotics is due to the lack of an appro-
priate policy, the absence of standard 
treatment guidelines and the lack of 
physician training regarding antibiotic 
use. Moreover, patients can obtain an-
tibiotics from a community pharmacy 
without a prescription even when un-
necessary or inappropriate. Further-
more, patients believe that antibiotic use 
is helpful in rapid amelioration of their 
symptoms.

In our study the percentage of 
prescribed injections was low (1.3%), 
compared with both the international 
average of 17% and that of other de-
veloping countries such as Nepal (5%) 
(17), Zimbabwe (11%) (17) and Bah-
rain (9.3%) (21), but similar to that for 
Jordan (1.2%) (20). This low percent-
age of prescribed injections in our study 
may have been due to the fact that the 
cost of injection therapy is higher than 
oral dosage form. Patients requiring 

Table 3 Relationship between patient age and number of drugs per prescription 

No. of drugs per prescription 2 3 4 5 6

Age interval (yr) (%) (%) (%) (%) (%)

≤ 3 36.1 44 35.2 34.6 0

4–15 19.4 13.8 7.2 7.7 0

16–25 10.3 10 7.2 0.0 14.3

26–35 10.6 7.8 9.6 0.0 0

36–45 7.9 7.3 11.2 7.7 14.3

46–55 6.0 6.2 8.8 7.7 42.9

> 55 9.6 10.9 20.8 42.3 28.6

Table 4 Relationship between patient age and percentage of antibiotics and 
analgesics prescribed

Age interval (yr) % of prescriptions with 
analgesics

% of prescriptions with 
antibiotics

≤ 3 43.1 39.9

4–15 16.5 21.1

16–25 9.3 10.7

26–35 9.1 9.5

36–45 7.0 8.1

46–55 5.7 5.2
> 55 9.3 5.5
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parenteral therapy (except for insulin 
and emergency situations) should be 
referred to a hospital and prescriptions 
for injections administered in the PHC 
are not available in pharmacies.

In this study 81% of prescribed drugs 
were EDL drugs while the remaining 
19% were non-EDL drugs. In general, 
non-EDL drugs are not allowed to be 
prescribed within PHC facilities. In real-
ity, patients are advised to buy them 
directly from a community pharmacy, 
as it is still possible in the Gaza Strip to 
obtain prescription-only medication 
without prescription (verbally or by il-
legal prescription). The non-EDL drugs 
illicitly prescribed by PHC facilities 
(19%) came from donations. Dona-
tions are not always well coordinated 
with the MoH and some donated items 
are not on the EDL. Because of the 
retrospective nature of our study it is 
difficult to determine the actual number 
of non-EDL drugs prescribed.

Studying the relationship between 
age and number of drugs per prescrip-
tion, we found a clear tendency toward 

prescribing a greater number of drugs 
in the age group ≤ 3 years, with a mean 
number of drugs per prescription of 2.1 
(0.9), which is similar to that for patients 
in the age group ≥ 55 years [2.1 (1.1)]

The highest percentages of antibiot-
ics and analgesics were prescribed for 
patients aged ≤ 3 years. Multiple drug 
prescriptions for older patients can be 
explained by patients taking 1 or more 
prescription drugs plus several over-
the-counter drugs, such as antacids 
and analgesics, whereas the high use of 
multiple drug prescriptions for patients 
in the age group ≤ 3 years is unclear. The 
latter may be due to the co-payment 
differences among different age groups. 
An insured patient has to pay 0.3 US$ 
for 2 medicines for children aged ≤ 3 
years and 0.3 US$ for each extra medi-
cine, but 0.8 US$ for each unit medicine 
for patients aged > 3 years. As a conse-
quence, 1 or more drugs prescribed for 
patients aged ≤ 3 years may be intended 
for other family members (26).

A prescription is a legal document 
that may be used either for or against 

both physician and pharmacist in cases 
related to prescribing or dispensing 
errors. Prescribing errors may have 
serious consequences, therefore, all pre-
scription components have to be clearly 
written, free of any nonofficial abbrevia-
tions, and fulfil the legal requirements. 
Incorrectly written components of the 
body of the prescription are considered 
an error of commission (27–29). Er-
rors of integration or knowledge-based 
errors in prescribing include potential 
drug–drug interactions or drug allergies 
that may reflect a failure of the prescrib-
er to integrate information about the 
patient or drug history. Other prescrip-
tion errors include prescriptions with 
illegible handwriting or with nonofficial 
abbreviations (30).

One of the aims of our study was 
to recognize deficiencies in prescrib-
ing and to investigate the prescription 
writing skills of physicians, regardless of 
the nature of patients’ conditions. We 
found that the prescription writing skills 
in PHCs were suboptimal. Even though 
diagnosis is 1 of the main components 
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Figure 1 Classification of drugs prescribed by PHCs
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of the PHC prescription form, assist-
ing the pharmacist to ensure that the 
prescribed drugs are suitable for the 
patients’ conditions, the diagnosis was 
omitted in 28.1% of all prescriptions.

It is worth mentioning that the 
shortage of MoH EDL drugs may have 
affected the results of this study. Had 
more EDL drugs been available, per-
haps more drugs and more antibiotics 
would have been prescribed. Our results 
illustrate the urgent need for extensive 
improvement in prescribing practice as 
a considerable proportion of prescrip-
tions lacked essential information.

Conclusion and 
Recommendations

Our study of drug-prescribing patterns 
in PHCs in the Gaza Strip clearly dem-
onstrates that there is an irrational use 
of drugs. It is our opinion that there is 
a need to develop standards for drug 
prescription as well as standard treat-
ment guidelines for drug use and for 
supervision and monitoring systems to 
ensure that they are adhered to. Further-
more, continuing medical education 
programmes are required to develop 
awareness about polypharmacy, irra-
tional drug use, good prescribing and 
the necessity of an auditing system. 

Finally, this study needs to be extended 
and repeated over time to assess the im-
provement in drug prescribing and use.
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Effect of pre-pregnancy maternal body mass index 
on pregnancy outcomes in nulliparous women in the 
Islamic Republic of Iran
Marzieh Sfandiary 1, Shamsi Parvizi 1, Afshin Almasi 2 and Frozan Sharifipour 1

Impact de l’indice de masse corporelle maternel pré-gravidique sur les issues de grossesse parmi les 
femmes nullipares en République islamique d’Iran.

RÉSUMÉ La présente étude a été menée pour évaluer l’impact de l’IMC maternel pré-gravidique sur les issues 
de grossesse. L’IMC a été calculé pour 360 femmes nullipares. En fonction de l’IMC, les femmes enceintes 
ont été réparties en trois groupes : groupe I (poids maigre IMC ≤ 19,8), groupe II (poids normal IMC = 19,9-
24,9), et le groupe III (obésité IMC ≥ 25). L’analyse des données a été réalisée à l’aide de la version 16.0 du 
logiciel SPSS. La durée moyenne des deux premières phases du travail était significativement différente entre 
ces trois groupes (p  < 0,001). Le taux de césarienne dans le groupe I était inférieur à celui du groupe II (OR = 
0,15 ; p  = 0,013). Le taux d’accouchement avec assistance instrumentale dans le groupe III était plus élevé que 
dans le groupe II (OR=4,6 ; p  = 0,002). Le risque lié à l’absence ou la diminution des mouvements lors du test 
de réactivité foetale était significativement différent entre les groupes II et III (OR = 5,7 ; p = 0,009). Le taux 
d’induction du travail dans le groupe I était inférieur à celui du groupe II (OR=0,4 3 ; p = 0,002). L’écart de l’IMC 
par rapport au poids normal est associé aux issues défavorables de la grossesse et de l’accouchement.

أثر مقياس كتلة اجلسم لألم يف مرحلة ما قبل احلمل عىل نتائج احلمل يف النساء يف مجهورية إيران اإلسالمية
مرضيه اسفندياري، شميس پرويزي، أفشني املايس، فروزان رشيفی پور

ــاس يف  ــب املقي ــل. واحتس ــج احلم ــى نتائ ــل ع ــل احلم ــا قب ــة م ــم يف مرحل ــة اجلس ــاس كتل ــر مقي ــم أث ــة لتقيي ــذه الدراس ــت ه ــة: أجري اخلالص
360 امــرأة عديمــة الــوالدة. وصنفــت النســاء احلوامــل إىل ثــاث جمموعــات وفقــًا ملقيــاس كتلــة اجلســم: املجموعــة األوىل )جمموعــة خفيفــة 

ــة  ــم = 19.9- 24.9(، واملجموع ــة اجلس ــاس كتل ــي، مقي ــوزن الطبيع ــة ال ــة )جمموع ــة الثاني ــم ≥ 19.8(، واملجموع ــة اجلس ــاس كتل ــوزن، مقي ال
الثالثــة )املجموعــة البدينــة، مقيــاس كتلــة اجلســم ≤ 25(. وتــم حتليــل البيانــات باســتخدام برنامــج SPSS 16. وتبايــن متوســط مــدة املرحلتــني 
ــل  ــة األوىل أق ــة يف املجموع ــوالدة القيري ــدل ال ــاء مع ــاث )p<0.001( وج ــات الث ــني املجموع ــة ب ــًا ذا دالل ــل تباين ــة للحم األوىل والثاني
ــة ــة الثاني ــه يف املجموع ــى من ــة أع ــة الثالث ــة يف املجموع ــري الطبيعي ــوالدة غ ــدل ال ــاء مع ــة )OR=0.15; p=0.013(. وج ــة الثاني ــن املجموع  م
والثالثــة الثانيــة  املجموعتــني  بــني  داللــة  ذا  تباينــًا  املتفاعلــة  غــري  الاشــدة  فحوصــات  خماطــر  وتباينــت   .)OR=4.6;p=0.002( 
)OR=5.7;p=0.009(. وجــاءت نســبة التحريــض يف املجموعــة األوىل أقــل مــن املجموعــة الثانيــة )OR=0.43; p=0.002(. إن انحــراف مقيــاس 

كتلــة اجلســم عــن املســتوى الطبيعــي مرتبــط بالنتائــج الســلبية للحمــل والــوالدة.

ABSTRACT This study was conducted to evaluate the effect of pre-pregnancy BMI on pregnancy outcomes. BMI 
was calculated measured in 360 nulliparous women. According to BMI, pregnant women were placed into three 
groups: group I (lean group BMI ≤ 19.8), group II (normal weight group BMI = 19.9–24.9), and group III (obese 
group BMI ≥ 25). Data were analyzed using SPSS 16. The mean duration of the first and the second stage of labour 
were significantly different between three groups (P < 0.001). Cesarean section ratio in group I was lower than 
group II (OR = 0.15; P = 0.013). Instrumental delivery in group III was more than group II (OR=4.6; P = 0.002). Risk 
of nonreactive non-stress test (NST) was significantly different between groups II and III (OR = 5.7; P = 0.009). 
Induction ratio in group I was lower than group II (OR=0.43; P = 0.002). Deviation of BMI from the normal level 
is associated with adverse outcomes of pregnancy and delivery.
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Introduction

Improving maternal and fetal health is 
a key public health objective. In recent 
years, the body mass index (BMI) of 
women of reproductive age has risen 
in developed countries (1). Higher ma-
ternal BMI at the start of pregnancy or 
before pregnancy has been reported to 
increase physical and intellectual prob-
lems in neonates (e.g. cerebral palsy, 
hydrocephalus, seizures, vision, hearing 
and behavioural problems) (2). 

Overweight and obese women are 
at increased risk of gestational diabetes, 
pre-eclampsia, instrumental delivery 
and caesarean section and their children 
are at higher risk of macrosomia, birth 
defects, low Apgar scores and neonatal 
complications (1,3,4). Obese women 
have been reported to have longer la-
bour due to insufficient contractions 
during the first stage of labour, therefore, 
the induction and augmentation rate is 
higher in this group. Obese women also 
have a longer second stage of labour, 
hence, they may need more stimulation 
by oxytocin. In addition, newborns of 
obese mothers have lower Apgar scores 
which increases the risk of fetal distress 
and prolonged hospitalization of the 
new born (2). The financial cost of the 
equipment used for caring for low-birth-
weight neonates as a result of preterm 
labour places a considerable burden on 
health services (3).

Most of these data are from studies 
conducted in developed countries. In 
developing countries, where poverty 
and malnutrition are higher, there is in-
adequate information about maternal 
BMI and its effects on pregnancy. 
Therefore, this study was conducted 
with the aim of evaluating the effect of 
BMI on pregnancy outcomes in nullipa-
rous women in Kermanshah, Islamic 
Republic of Iran.

Methods

Study design and setting
We conducted a prospective study at 
Hazrat Masomeh Hospital in Kerman-
shah from October 2014 until Sep-
tember 2015. This is a general hospital 
affiliated to the Social Security Organiza-
tion and has about 6000 births annually

Study sample
The sample was drawn from nulliparous 
women who intended to be pregnant 
and attended the hospital pregnancy 
clinic before pregnancy. Many women 
attend the clinic for routine preconcep-
tion counselling. 

BMI of the women was measured 
before pregnancy. Then in the first 
trimester, BMI was measured again. 
Women who were in the BMI group as 
before pregnancy and had a singleton 
pregnancy without any systemic disease, 
such as hypertension, diabetes and kid-
ney disease that can affect pregnancy 
outcomes, were enrolled in the study 
and followed until delivery.

The sample size needed for the over-
weight/obese group was 130. Sampling 
was sequential until 130 obese/over-
weight women were found. Thus, 1000 
nulliparous women who attended the 
clinic were assessed of which, 130 were 
overweight/obese. Then, 130 women 
each for the underweight and normal 
weight groups were randomly selected 
who were in the same BMI group before 
pregnancy and in the first trimester. In 
the overweight/obese group, 10 women 
left the study (did not deliver in the 
hospital), 8 women in the underweight 
group were omitted (6 did not consent 
to continue in the study and 2 did not 
deliver in the hospital) and 2 women in 
the normal weight group did not deliver 
in the hospital. Therefore, the final sam-
ple with the 3 groups was: 122 women in 
group I (thin group BMI ≤ 19.8 kg/m2), 
128 in group II (normal weight BMI 
= 19.9–24.9 kg/m2) and 120 in group 
Ш (overweight/obese group BMI ≥ 25 
kg/m2.

Data collection
Data were collected in a form designed 
by researchers. The form had two parts. 
The first part recorded demographic 
characteristics of the women: age, 
education, residence and BMI. The 
second recorded information about 
pregnancy outcomes: labour induction 
and augmentation, mode of delivery, 
duration of the first and second stages 
of labour (first stage: cervical dilation 
from 3–10 cm; second stage: from full 
dilation until complete expulsion of the 
baby), neonate weight, history of moth-
er’s hospitalization during pregnancy, 
gestational age at delivery, gestational 
hypertension, fetal movement reduc-
tion and nonreactive non stress test. 

Ethical considerations
Institutional review board approval was 
needed as this was not a clinical trial. 
All the women gave their consent to be 
included in the study.

Statistical analysis
Data were analysed using SPSS, version 
16. Depending on the variable, chi-
squared, multinomial and binary logis-
tic regression analyses were performed. 
P < 0.05 was considered statistically 
significant. 

Results

The sociodemographic characteristics 
of the women are shown in Table 1. 
Their mean age was 24.1 (SD 4.7) 
years, range 24.4–25.4 years. The mean 
ages in groups Ι, Π and Ш were 24.6 
(SD 4.5), 24.4 (SD 4.5) and 25.4 (SD 
4.8) years respectively, with no statisti-
cally significant differences (P > 0.05). 
The majority of the women in all BMI 
groups were urban residents and were 
housewives. There was no significant dif-
ference between the groups with regard 
to residence (urban/rural) (P = 0.1) 
and employment status (employed/
unemployed) (P = 0.3). Based on the 
chi-squared test, there was a significant 
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difference between BMI and level of 
education (P < 0.001): 21.9% of women 
in Group II and 20.0% of women in 
Group III had a university degree com-
pared with 8.2% in Group I.

Based on multinomial logistic re-
gression, BMI did differ significantly 
with main outcomes: delivery mode (P 
= 0.407), duration of the first and the 
second stages of labour (P = 0.579 and 
P = 0.144 respectively) and neonatal 
weight (P = 0.271). 

Table 2 shows the obstetric char-
acteristics of the nulliparous women 
by BMI. Maternal hospitalization his-
tory (e.g. for diabetes, urinary tract infec-
tions, hypertension and intrauterine 
growth restriction during pregnancy) 
was not significantly associated with 
BMI (P = 0.46). Among the 3 groups, 
8 (6.6%) women in group Ι, 10 (7.8%) 
in group Π and 13 (10.8%) in group 
Ш had been hospitalized. With regard 
to gestational age, 10 women (8.2%) 
in group Ι, 9 (7%) in group Π and 14 
(11.7%) in group Ш delivered pre-term 
(< 38 weeks). Regarding fetal move-
ment reduction during pregnancy and 
labour, 63 women (17%) had fetal 
movement reduction during pregnan-
cy: 28 in group Π (21.9%), 20 in group 
Ш (16.7%) and 15 in group Ι (12.3%). 
However, based on chi-squared analysis 

the differences were not statistically sig-
nificant (P = 0.13).

Table 3 shows the delivery charac-
teristics and neonate weight among the 
nulliparous women by BMI. The mean 
duration of the first stage of labour was 
196.8 (SD 113.1) minutes in group Ι, 
231.7 (SD 99.4) minutes in group Π 
and 267.1 (SD 112.6) minutes in group 
Ш. 

The mean duration of the second 
stage of labour was 65.7 (SD 37.7) 
minutes in group Ш, 51.8 (SD 34.4) 
minutes in group Π and 41 (SD 35.6) 
minutes in group Ι. The mean weight of 
the newborns delivered to the women 
was 3140.1 (SD 385.3) g in group Ι, 
3246.8 (SD 449.01) g in group Π and 
3332.4 (SD 528.6) g in group Ш. 

Table 4 shows the logistic regres-
sion analysis assessing the effect of BMI 
on pregnancy and obstetric outcomes. 
There was no significant difference 
in caesarean delivery compared with 
vaginal delivery between groups Π and 
Ш (OR = 1.9; 95% CI: 0.94–4.16, P = 
0.072); however, there was a significant 
difference between group Ι and group 
Π (OR = 0.15; 95% CI: 0.03–0.68, P = 
0.013). There were significantly more in-
strumental deliveries than vaginal deliv-
eries in group Ш compared with group 
Π (OR = 4.6; 95% CI: 1.77–12.03, P = 

0.002), but not between groups Ι and 
Π (OR = 2.4 95% CI: 0.901–6.61, P = 
0.078). There was no significant rela-
tionship between BMI and gestational 
age (term, preterm, post-term) in the 3 
groups (P = 0.42).

According to the logistic regression 
results, the likelihood of gestational 
hypertension was significantly lower in 
group Ι than group Π (OR = 0.01; 95% 
CI: 0.01–0.23, P = 0.024), but there 
was no significant difference between 
groups Ш and Π (OR = 0.96; 95% CI: 
0.34–2.44, P = 0.92). The likelihood of a 
nonreactive nonstress test was significantly 
higher in group III than group II (OR 
= 5.7; 95% CI: 1.40–17.06, P = 0.009), 
but there was no significant difference 
between groups IΙ and I (OR = 1.66; 
95% CI: 0.412–6.69, P = 0.47). 

The likelihood of induction was not 
significantly different between groups Π 
and Ш (OR = 1.4; 95% CI: 0.82–2.45, P 
= 0.2), but the likelihood induction was 
significantly lower in group Ι than group 
Π (OR = 0.43; 95% CI: 0.26–0.73, P = 
0.002). The likelihood of augmentation 
was not significantly different between 
groups Π and Ш (OR = 1.6; 95% CI: 
0.60–4.69, P = 0.32) or groups Ι and 
Π (OR = 0.5; 95% CI: 0.16–1.54, P = 
0.23). 

Table 1 Sociodemographic characteristics of the nulliparous women by body mass index (BMI)

Sociodemographic 
characteristic

Group I
BMI ≥ 19.8 kg/m2

(n = 122)

Group II
BMI 19.9-24.9 kg/m2

(n = 128)

Group Ш
BMI ≤ 25 kg/m2

(n = 120)

P-value1

No. (%) No. (%) No. (%)

Education < 0.001

Secondary 60 (49.2) 51 (39.8) 43 (35.8)

Diploma 52 (42.6) 49 (38.3) 53 (44.2)

University 10 (8.2) 28 (21.9) 24 (20.0)

Residence 0.1

Urban 87 (71.3) 101 (78.9) 99 (82.5)

Rural 35 (28.7) 27 (21.1) 21 (17.5)

Employment 0.3

Employed 4 (3.3) 4 (3.1) 8 (6.7)

Unemployed 118 (96.7) 124 (96.9) 112 (93.3)
1Chi-squared test.
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Discussion

Our results show that the mean dura-
tion of the first stage of labour in the 
obese/overweight group was sig-
nificantly longer than that of the normal 
weight and thin groups. In addition, 
women in the thin group had a shorter 
first stage of labour than the normal 
weight group. Furthermore, the mean 
duration of the second stage of labour 
in obese/overweight group was longer 
than the normal weight and thin groups 
and again women in the thin group had 
a shorter second stage than the normal 
weight group. These results are similar 
to those obtained in other studies in 

the Islamic Republic of Iran (3) and 
in the United States of America (5,6). 
However, an Australian study reported 
no relationship between the duration 
of the first, second and third stages of 
labour and BMI (7).

In our study, there was no significant 
difference between the obese/over-
weight and normal weight groups in the 
frequency of caesarean section com-
pared with vaginal delivery. However, 
instrumental delivery was significantly 
more frequent in the obese/overweight 
group than the normal weight group; 
there was no significant difference 
between the thin and normal weight 
groups. This might be because of efforts 

to extend vaginal delivery and reduce 
caesarean sections. Therefore, the rate of 
instrumental delivery, such as vacuum-
assisted vaginal delivery, has increased 
to avoid unnecessary caesarean sec-
tions. Several studies show an increase 
in the rate of instrumental delivery in 
obese women, who in the past would 
have delivered by caesarean section. In 
addition, studies in the Islamic Republic 
of Iran and India have shown a high 
correlation between maternal obesity 
and caesarean section and instrumental 
delivery (2–4,8–10).

In our study, the mean weight of 
neonates in both the obese/overweight 
and normal weight groups was greater 

Table 2 Pregnancy and delivery characteristics among the nulliparous women by body mass index (BMI) 

Variable Group I: BMI ≥ 19.8 
kg/m2

(n = 122)

Group II: BMI 
19.9−24.9 kg/m2

(n = 128)

Group Ш: BMI ≤ 25 
kg/m2

(n = 120)

P-value

No. (%) No. (%) No. (%)

Maternal hospitalization1 0.46

Yes 8 (6.6) 10 (7.8) 13 (10.8)

No 114 (93.4) 118 (92.2) 107 (89.2)

Gestational hypertension 0.024

Yes 1 (0.8) 10 (7.8) 9 (7.5)

No 121 (99.2) 118 (92.2) 111 (92.5)

Fetal movement reduction 0.13

Yes 20 (16.4) 28 (21.9) 20 (16.7)

No 102 (83.6) 100 (78.1) 100 (83.3)

Nonreactive nonstress test2 0.032

Reactive (normal) 11 (68.8) 22 (78.6) 9 (42.9)

Non-reactive (abnormal) 5 (31.2) 6 (21.4) 12 (57.1)

Gestational age at delivery3 0.416

Pre-term (< 38 weeks) 10 (8.2) 9 (7.0) 14 (11.7)

Term 112 (91.8) 119 (93.0) 106 (88.3)

Post-term (≥ 42 weeks) 0 (0) 0(0) 0(0)

Labour intervention < 0.001

Induction 45 (36.9) 70 (54.7) 75 (62.5)

Augmentation 6 (4.9) 8 (6.2) 10 (8.3)

None 71 (58.2) 50 (39.1) 35 (29.2)

Delivery mode4 < 0.001

Normal vaginal delivery 103 (86.6) 108 (84.4) 78 (66.1)

Caesarean section 2 (1.7) 14 (10.9) 20 (16.9)

Instrumental delivery 14 (11.8) 6 (4.7) 20 (16.9)
1For diabetes, urinary tract infections, hypertension and intrauterine growth restriction during pregnancy. 
2Includes only the women who had the stress test. 
3None of the women was delivered post-term (≥ 42 weeks). 
4Data were missing for 3 women in Group I and 2 women in Group III.
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than the thin group, however, there 
was no significant difference between 
the obese/overweight group and nor-
mal weight group. Other studies have 
shown a significant association between 
increased neonatal birth weight and 
maternal obesity (2,4,8–12). 

To conclude, our study showed sev-
eral pregnancy complications related to 

higher maternal BMI: increased likeli-
hood of longer labour, instrumental 
delivery and larger babies. Women of 
childbearing age should be encouraged 
to maintain a normal BMI. In addition, 
for both underweight and overweigh/
obese women, pre-pregnancy counsel-
ling, health programmes and appro-
priate multidisciplinary management 

should be offered. We categorized the 
women into 3 groups; in order to de-
termine the effect of BMI on pregnancy 
outcomes more clearly, studies with 4 
groups (in which the overweight and 
obese groups are separated) and larger 
sample sizes are recommended.
Funding: None.
Competing interests: None declared.

Table 3 Delivery duration and newborn weight among the nulliparous women by body mass index (BMI)

Variable Group I
BMI ≥ 19.8 kg/m2

Group II
BMI 19.9-24.9 

kg/m2

Group Ш
BMI ≤ 25 kg/m2

P-value1

Mean (SD) Mean (SD) Mean (SD)

Duration of the first stage of labour 196.8 (113.1) 231.7 (99.4) 267.1 (112.6) < 0.001

Duration of the second stage of labour 4 (35.6) 51.8 (34.4) 65.7 (37.7) < 0.001

Newborn weight (g) 3140.1 (385.3) 3246.8 (449.01) 3332.4 (528.6) 0.003
1ANOVA. 
SD = standard deviation.

Table 4 Logistic regression analysis of the association between BMI and pregnancy and delivery variables

Variable Gp I vs Gp II Gp III vs Gp II

OR (95% CI) P-value OR (95% CI) P-value

C-section vs normal vaginal 0.15 (0.03−0.68) 0.013 1.9 (0.94−4.16) 0.072

Instrumental vs normal vaginal 2.4 (0.901−6.61) 0.078 4.6 (1.77−12.03) 0.002

Induction 0.43 (0.26−0.73) 0.002 1.4 (0.82−2.45) 0.2

Augmentation 0.5 (0.16−1.54) 0.23 1.6 (0.60−4.69 0.32

Gestational hypertension 0.01 (0.01−0.23) 0.028 0.96 (0.34−2.44) 0.92

Nonreactive nonstress test 1.66 (0.41−6.69) 0.47 5.7 (1.40−17.06) 0.009
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Factors associated with folic acid knowledge and 
intake among pregnant women in Sudan
Mohamed A. Alsammani 1,2, Abdelillah Kunna 2 and Elsheikh M. Adam 3

Facteurs associés aux connaissances et déterminants concernant l’apport en acide folique parmi les femmes 
en âge de procréer au Soudan

RÉSUMÉ La consommation d’acide folique avant la conception est connue pour avoir un effet protecteur 
contre les anomalies du tube neural (ATD). La présente étude avait pour objectif d’évaluer les connaissances et 
déterminants de la sensibilisation à la consommation d’acide folique parmi les femmes enceintes à la maternité 
de l’hôpital d’Omdourman au Soudan en 2014. Un questionnaire, standardisé et anonyme, a été utilisé pour 
collecter des données. Près de 80 % des répondants avaient déjà entendu parler de l’acide folique. Les 
femmes ayant reçu une éducation universitaire (92,2 %) en savaient plus sur l’acide folique et en consommaient 
davantage souvent durant la période préconceptionnelle (8,3 %). Les médecins étaient la source d’information 
la plus courante sur l’acide folique (62 %). Un nombre inférieur de sujets (8,9 %) étaient conscients que l’acide 
folique permet de prévenir les malformations congénitales et 33,8 % des sujets savaient que les légumes vert à 
feuilles constituent une source d’acide folique. Parmi tous les sujets, seulement 3,2 % en consommaient avant la 
conception. La supplémentation préconceptionnelle en acide folique doit être prise en compte afin de réduire 
la forte incidence des ATD constatées au Soudan.

معلومات وحمددات تناول محض الفوليك بني النساء احلوامل يف أم درمان، السودان
حممد اخلاتم السانى، عبد اإلله كنه، الشيخ حممد آدم

اخلالصــة: مــن املعــروف أن اســتخدام محــض الفوليــك قبــل احلمــل لــه أثــر وقائــي ضــد عيــوب األنبــوب العصبــي. وقــد عمــدت هــذه الدراســة 
إىل تقييــم معلومــات وحمــددات الوعــي باســتخدام محــض الفوليــك يف صفــوف النســاء احلوامــل يف مستشــفى الــوالدة بــأم درمــان يف الســودان 
خــال عــام 2014. واســُتخدم اســتبيان موحــد جمّهــل األســاء مــن أجــل مجــع البيانــات. وتبــني أن نحــو 80 % مــن املســتجيبات قــد ســمعن عــن 
محــض الفوليــك مــن قبــل. وســجلت النســاء اجلامعيــات )92.2 %( معرفــة أعــى بحمــض الفوليــك كــا اســتخدمنه أكثــر مــن غريهــن يف مرحلــة 
ــر املصــادر شــيوعا للمعلومــات املتعلقــة بحمــض الفوليــك )62 %(. وتبــني أن عــدد أقــل مــن  ــاء أكث مــا قبــل احلمــل )8.3 %(. وشــكل األطب
أفــراد الدراســة )8.9 %( كــن عــى معرفــة بــأن محــض الفوليــك حيــول دون حــدوث عيــوب والديــة، وأن 33.8 % املشــاركات كــن عــى معرفــة 
بــأن اخلــروات الورقيــة متثــل مصــدرًا مــن مصــادر محــض الفوليــك. وأن 3.2 % فقــط تســتخدمنه يف مرحلــة مــا قبــل احلمــل. وارتبــط مســتوى 
الوعــي بالعيــش يف املناطــق احلريــة، وارتفــاع مســتوى التعليــم، واحلصــول عــى رعايــة مــا قبــل الــوالدة )P<0.05(. وجيــب النظــر يف اســتخدام 

مكمــات محــض الفوليــك يف مرحلــة مــا قبــل الــوالدة مــن أجــل خفــض معــدل اإلصابــة بعيــوب األنبــوب العصبــي يف الســودان.

ABSTRACT Preconceptual folic acid use is known to have a protective effect against neural tube defects (NTDs). 
This study assessed knowledge and determinants of awareness on folic acid use among pregnant women at 
Omdurman Maternity Hospital, Sudan during 2014. The standardized, anonymous questionnaire was used to 
collect data. Almost 80% of respondents had heard of folic acid. College-educated women (92.2%) knew more 
about folic acid and used it more often in the pre-conceptual period (8.3%). Doctors were the commonest 
source of information on folic acid (62%). Fewer subjects (8.9%) knew that it prevented birth defects, and 33.8% 
of subjects knew that green leafy vegetables are a source of folic acid. Of all subjects, only 3.2% use it pre-
conceptually. Supplementation of folic acid preconceptually needs to be addressed in order to reduce the rate 
of NTDs found in Sudan.

https://doi.org/10.26719/2017.23.10.662
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Introduction 

Many studies have shown associations 
between neural tube defects and in-
adequate maternal intake of folic acid 
before or during pregnancy and that 
folic acid supplementation could 
reduce neural tube defects (1–4). It 
has been recommended that during 
routine gynaecological visits women of 
reproductive age should be counselled 
to adjust their daily folic acid intake (5).

It has been reported that more than 
300 000 cases of neural tube defects oc-
cur worldwide each year, and many are 
in low-income countries (6). While the 
incidence of neural tube defects is falling 
in the United States of America (USA) 
and Western Europe, these congeni-
tal abnormalities remain a significant 
health problem in Africa (6). 

In the United Kingdom, the birth 
prevalence of neural tube defects per 
1000 births decreased by 93%, from 3.6 
in 1964 to 0.3 in 2004; this decline was 
due to the adequate intake of folic acid 
(7). A study in Omdurman Maternity 
Hospital, Sudan in 2003/2004reported 
an incidence of neural tube defects of 3.5 
per 1000 deliveries (8). None of moth-
ers of babies with neural tube defects 
or the control mothers had received 
preconception folate supplements. This 
high incidence of neural tube defects 
may indicates a lack of knowledge and 
adequate intake of folic acid among 
pregnant women in Omdurman Ma-
ternity Hospital. All women receiving 
antenatal care at Omdurman Maternity 
Hospital are advised to take folic acid 
tablets during pregnancy.

No previous study has been con-
ducted among Sudanese women of 
reproductive age about their awareness 
and intake of folic acid. The aim of the 
present study therefore was to deter-
mine knowledge of folic acid and the 
determinants of folic acid use among 
pregnant women attending Omdur-
man Maternity Hospital.

Methods

Study design 
This was a cross-sectional study con-
ducted at Omdurman Maternity Hospi-
tal, Sudan from August 2014 to January 
2015. The population of Omdurman 
city was 2 395 159 in 2008.Founded in 
1957, Omdurman Maternity Hospital 
is the largest tertiary maternity hospital 
in Sudan with 25 000–30 000 births a 
year. In addition to the city population, 
the hospital serves a large non-urban 
area. 

Study sample and sample size
The study sample was drawn from 
women who were visiting the antenatal 
clinics of Omdurman Maternity Hospi-
tal for routine antenatal care during the 
study period, August 2014 to January 
2015. All women attending the antena-
tal clinic who were willing to participate 
were included in the study.

In estimating the prevalence of folic 
acid awareness, it was assumed that the 
results for Sudan would be similar to 
that of Nigeria at 64% (9). With an er-
ror rate of 2.5%, a level of significance 
(type 1 error) of 1%, and 99% confi-
dence interval (CI), a sample size of 
1048 women was needed to achieve 
the objective of our study assuming10% 
nonresponse.

Data collection
Data were collected using a question-
naire administered to each woman by 
a senior registrar in obstetrics and gy-
naecology. The questionnaire consisted 
of data on the knowledge and use of 
folic acid, sources of knowledge, period 
folic acid was taken, and knowledge 
of the potential benefits of taking folic 
acid supplements. In addition, selected 
sociodemographic and obstetric data 
were gathered: age, education, occupa-
tion, residence, parity, prior abortions, 
booking status (i.e. early 1st trimester 
antenatal visit with booking to deliver 
in the hospital), antenatal care use and 

trimester when antenatal care was 
started.

The questionnaire contained cri-
teria for folic acid intake and knowl-
edge related to trimester of pregnancy. 
Questions used to assess knowledge 
were whether respondents had ever 
heard about folic acid (yes/no) and 
whether they knew the appropriate 
time to take folic acid (preconception, 
first trimester, throughout pregnancy 
or never). Furthermore, participants 
were asked if they knew the beneficial 
effects of folic acid (protection against 
neural tube defects) and the sources of 
food containing folic acid (green veg-
etables). Preconception intake of folic 
acid is considered effective use based 
on WHO recommendations (10) and 
green vegetables were considered an 
appropriate source of folic acid

Statistical analysis

SPSS, version 15.0 was used to record 
and analyse the data. Descriptive 
analyses were used: proportions were 
compared between women who had 
heard of folic acid and those who had 
not. Bivariate and multivariable analyses 
were performed, one with awareness of 
folic acid as the dependent variable, and 
the other with preconception intake of 
folic acidas the dependent variable. The 
independent variables included in the 
analyses were: age (<18, 18–30, 31–40, 
≥ 41 years), residence (urban, rural), 
education (illiterate, primary, second-
ary, higher secondary, university and 
above), occupation (housewife, self-
employed business woman, employee, 
labourer), parity (0, 1–4, ≥ 5), prior 
abortion (yes, no), antenatal care – at 
least one visit (yes/no), first entry into 
antenatal care (1st, 2nd, 3rd trimes-
ter) and booking status(booked, not 
booked). Adjusted odds ratios (OR) 
and 95% CIs were estimated. A P-value 
< 0.05 was considered statistically sig-
nificant.
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Ethical considerations
The study was approved by the ethics 
committees of the Sudanese specializa-
tion board and the Omdurman Mater-
nity Hospital. Informed verbal consent 
to participate in the study was obtained 
from each women.

Results

A total of 1 300 women were ap-
proached and 1 150 aged 18–45 years 
agreed to participate and were inter-
viewed; of these, 1 000 (86.9%) women 
were included in the study, while 150 
were excluded because of incomplete 
information (declined to give informa-
tion).

Table 1 shows the characteristics of 
the women and their knowledge and 
intake of folic acid. Of the 1 000 women 
included in the study, 813 (81.3%) had 
heard of folic acid. Of those who had 
heard of folic acid, the highest propor-
tion (85.7%) was in the age group < 18 
years and the lowest was the 41 years 
and older age group (72.4%). Aware-
ness was highest among multiparous 
women (parity 1–4) (85.1%) and 
women who had a university degree 
or higher (88.8%). With regard to folic 
acid intake, few women (< 4%) took it 
during the preconception period but 
more women who had a university de-
gree or higher used it in the first trimes-
ter (66.3%) than less educated women.
The majority of the women (91.2%) 
had attended at least one antenatal care 
visit, 72.9% of whom were booked. The 
majority of the women 61.3 % (n = 613) 
had started their antenatal care in the 
first trimester.

Table 2 shows the participants’ 
knowledge about folic acid. With regard 
to sources of information on the benefits 
of folic acid, 62% of the women got their 
information from doctors, followed by 
newspapers at 21%; the least mentioned 
source of information was family mem-
bers, 3%. The greatest proportion of the 

women (24.7%) stated that folic acid 
prevents anaemia; few women (8.9%) 
knew that it prevents birth defects. In 
addition, only 3.8% of the women were 
aware that green leafy vegetables were 
rich in folic acid.

Table 3 show the multivariable lo-
gistic regression analysis of the factors 
associated with ever having heard about 
folic acid. The variables significantly as-
sociated with awareness of folic acid 
were living in urban areas (OR = 2.17, 
95% CI: 1.51–3.21, P < 0.001), and 
attending antenatal care (OR = 2.2, 95% 
CI: 1.27–3.96, P = 0.005). Maternal age, 
occupation, parity, the time of starting 
antenatal care, prior abortion and being 
booked were not associated with folic 
acid awareness.

Multivariable logistic regression 
analysis of the association between soci-
odemographic and obstetric character-
istics and preconception use of folic acid 
is shown in Table 4. Preconception use 
of folic acid was significantly associated 
with living in urban areas (OR = 1.80, 
95% CI: 1.35–2.40, P < 0.001), past 
history of abortion (OR = 1.42, 95% CI: 
1.05–1.92, P = 0.022), being booked 
(OR = 1.60, 95% CI: 1.16–2.25, P = 
0.005) and first trimester enrollment 
in antenatal care (OR = 1.70, 95% CI: 
1.07–2.73, P = 0.024).

Discussion 

In the present study, about 80% of the 
women had heard about folic acid, but 
only 8.9% knew that folic acid prevents 
birth defects and 3.2% used it during 
the preconception period, while 55.2% 
used it during the first trimester. In-
formation about folic acid was mostly 
from physicians (62%) and 33.8% of 
the participants knew that green leafy 
vegetables are rich in folic acid. A higher 
level of education, living in an urban 
area and attending antenatal care were 
significantly associated with awareness 
of folic acid. In addition, higher level of 
education, living in an urban area, first 

trimester enrollment in antenatal care 
and being booked were significantly 
associated with preconception use of 
folic acid.

The level of awareness of folic acid 
in the present study (80%) is higher 
than that reported in Egypt (62.4%) 
(11), Lebanon (60%) (12) and Nigeria 
(37%) (13), but lower than the preva-
lence reported from Jordon (93.4%) 
(14) and Saudi Arabia (88.4%) (15) 
(Table 5). In our study, a large propor-
tion of the women aged18–30 years 
(82.9%) had heard of folic acid, which is 
in agreement with previously published 
data (16). A possible reason for this 
awareness is that women in this age 
group are just starting their reproduc-
tive lives and may be more receptive 
to information compared with older 
mothers.

Almost half of all birth defects are 
of unknown causes. For neural tube de-
fects, folate deficiency is considered the 
most important nutritional risk factor, 
and supplementation with preconcep-
tion folic acid has been associated with 
a reduced risk of neural tube defects 
(17,18). The World Health Organiza-
tion recommends that all women when 
first trying to conceive should take a 
daily supplementation of 400 μg of fo-
lic acid and continue until 12 weeks of 
gestation (19).According to our study, 
despite the high level of awareness of 
folic acid, only 3.2% of the women used 
it before conception, which is lower 
than in other Middle East countries 
including Lebanon (6.2%) (12), Egypt 
(8.8%) (11), Jordon (16.9%) (14) and 
Israel (17.6%) (1) (Table 5). This dif-
ference in preconception use can be 
explained by differences in educational 
levels between countries. 

The most common source of in-
formation on folic acid in the present 
study was doctors (62%), followed 
by newspapers (21%); this result is in 
accordance with previously regional 
data (11,12,14,18). However, the fact 
that most women knew about folic acid 
but so few used it before conception 
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indicates that there is a real need for a 
regional campaign to motivate women 
to take folic acid supplements as recom-
mended. Furthermore, folic acid intake 
can be improved by administration of 

folic acid during premarital health eval-
uation for genetic abnormalities and 
serology screening as done in China, 
and by educating couples about the 
role of folic acid in preventing neural 

tube defects. In China, premarital health 
examination increased adequate use 
by 20% (20).The United States Food 
and Drug Administration started the 
policy of folic acid fortification of grain 

Table 1 Sociodemographic characteristics of the women according to awareness and intake of folic acid

Characteristic Total (n = 1000) Ever heard of 
folic acid

Time of folic acid intake

Any time after 
first trimester

Preconception First trimester

No. (%) No. (%) No. (%) No. (%) No. (%)
Age (years)

< 18 14 (1.4) 12 (85.7) 3 (21.4) 1 (7.1) 7 (50.0)
18- 636 (63.6) 527 (82.9) 130 (20.4) 23 (3.6) 361 (56.8)
31- 292 (29.2) 232 (79.5) 69 (23.6) 8 (2.7) 152 (52.1)

≥ 41 58 (5.8) 42 (72.4) 12 (20.7) 0 (0) 27 (46.6)
Residence

Urban 628 (62.8) 539 (85.8) 123 (19.6) 21 (3.3) 385 (61.3)

Rural 372 (37.2) 274 (73.7) 93 (25.0) 11 (3.0) 167 (44.9)

Education

Illiterate 209 (20.9) 163 (78.0) 41 (19.6) 3 (1.4) 112 (53.6)
Primary 258 (25.8) 197 (76.4) 52 (20.2) 10 (3.9) 134 (51.9)
Secondary 284 (28.4) 239 (84.2) 66 (23.2) 9 (3.2) 158 (55.6)

Higher secondary 160 (16.0) 135 (84.4) 41 (25.6) 7 (4.4) 86 (53.8)

University and above 89 (8.9) 79 (88.8) 16 (18.0) 3 (3.4) 59 (66.3)
Occupation 

Housewife 874 (87.4) 700 (80.1) 201 (23.0) 15 (1.7) 475 (54.3)
Employee 81 (8.1) 75 (92.6) 7 (8.6) 17 (21.0) 51 (63.0)
Labourer 35 (3.5) 29 (82.9) 6 (17.1) 0 (0) 19 (54.3)

Self-employed business 
woman 10 (1.0) 9 (90.0) 2 (20.0) 0 (0) 7 (70.0)

Parity 

0 666 (66.6) 545 (81.8) 139 (20.9) 25 (3.8) 378 (56.8)

1- 175 (17.5) 149 (85.1) 33 (18.9) 4 (2.3) 104 (59.4)

≥5 159 (15.9) 119 (74.8 44 (27.7) 3 (1.9) 70 (44.0)

Prior abortion

Yes 271 (27.1) 221 (81.5) 65 (24.0) 3 (1.1) 137 (50.6)

No 729 (72.9) 592 (81.2) 151 (20.7) 29 (4.0) 409 (56.1)

Antenatal care (at least one visit)

Yes 912 (91.2) 754 (82.7) 201 (22.0) 31 (3.4) 513 (56.3)

No 88 (8.8) 59 (67.0) 15 (17.0) 1 (1.1) 39 (44.3)

Antenatal care entry 

1st trimester 613 (61.3) 534 (81.7) 105 (17.1) 24 (3.9) 386 (63.0)

2nd trimester 192 (19.2) 138 (71.9) 62 (32.3) 3 (1.6) 71 (37.0)

3rd trimester 92 (9.2) 64 (69.2) 23 (25.0) 2 (2.2) 37 (40.2)

Booking

Booked 742 (74.2) 615 (82.9) 158 (21.3) 24 (3.2) 430 (58.0)

Not booked 258 (25.8) 198 (76.7) 58 (22.5) 8 (3.1) 106 (41.1)
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products to increase the intake of wom-
en during their reproductive years by a 
daily dose of 100 μg (21). This policy 
resulted in a decline in the prevalence 
of spina bifida by 31% and neural tube 
defects by 6% (22).

Of the women surveyed, only 8.9% 
knew that folic acid prevents birth de-
fects. This percentage is comparable to 
the rate in Qatar (8.7%) (23), but lower 
than rates in Saudi Arabia (15) and the 
United Arab Emirates (24), 11.2% and 
14% respectively. In our study, lack of 
knowledge and less preconception use 
of folic acid may explain the high rate of 
neural tube defects prevalence (12.5/10 
000 births) in our setting (25),com-
pared with rates of 2/10 000, 3.3/10 
000, and 0.4/10 000 births reported 
from Egypt, Nigeria and Saudi Arabia 
respectively (25).

The present study demonstrated the 
association between awareness of folic 
acid and living in urban areas, higher-
level of education and antenatal care 
attendance. This finding is consistent 
with previous studies which concluded 
that women with higher education 
knew more about folic acid and were 
more likely to use it (2,20). Women 
living in rural areas and having a lower 
education level knew less about folic 
acid and were less likely to use it (9). 
Also, our study showed a significant 
association between preconception use 
of folic acid and living in urban areas, 
being booked, a higher level of educa-
tion and antenatal care attendance. On 
the other hand, some studies failed to 
demonstrate any association between 
sociodemographic characteristics and 
folic acid use (25).

As our study was in only one hospi-
tal in Sudan rather than a multicentre 
study, our sample may not be repre-
sentative of the population so the results 
cannot be generalized to wider popu-
lation. Further studies in other parts 
of Sudan would be useful to provide 

information on folic acid use for the 
whole country.

Conclusion

Our study has shown that the pre-
conception use of folic acid among 
women in Omdurman is inadequate. 
Women who had higher education, 
lived in urban areas, were booked, and 
had attended antenatal care knew more 
about preconception use of folic acid 
and used it significantly more. Doctors 

were the main source of information on 
folic acid.

Given the low rates of use of fo-
lic acid found in our study and the high 
prevalence of neural tube defects in Su-
dan, programmes to promote folic acid 
use and supplementation with folic acid 
at the time of premarital examination 
until the end of the first trimester are 
warranted.
Funding: None.
Competing interests: None declared.

Table 2 Knowledge on folic acid among studied women 

Knowledge questiona No. (%)

Sources of information on folic acid

Doctor 620 (62.0) 

Newspaper 210 (21.0)

Nurse 121 (12.1) 

Pharmacist 150 (15.0)

Family member 30 (3.0)

Television 118 (11.8)

Effect of folic acid intake before and during pregnancy

Prevents birth defects 89 (8.9)

Good for body 77 (7.7)

Prevents anaemia 247 (24.7)

Good for bones 76 (7.6)

Helps growth and development 102 (10.2)

Good for pregnant women 71 (7.1)

Not sure 89 (8.9)

Pre-conception use 32 (3.2)

Foods rich in folic acid

Green leafy vegetables 338 (33.8)

Fish 174 (17.4)

Fruits 250 (25.0)

Liver 206 (20.6)

Milk 372 (37.2)

Do not know 284 (28.4)

Type of vitamin tablets taken

Folic acid 192 (19.2)

Iron 163 (16.3)

Multivitamins 134 (13.4)

Calcium 61 (6.1)

None 450 (45.0)
aMultiple responses were permitted (percentages do not add to 100%).
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Table 3 Association of awareness of folic acid with selected demographic and obstetric characteristics

Variable Bivariate analysis Multivariable analysis

OR (95%CI) P-value OR (95%CI) P-value

Age (years)

< 18a

18− 1.24 (0.27–5.62) 0.779 0.45 (0.08–2.44) 0.35

31− 1.55 (0.34–7.12) 0.572 0.85 (0.41–1.77) 0.66

≥ 41 2.29 (0.46–11.36) 0.312 0.97 (0.47–1.99) 0.93

Residence 

Rurala

Urban 2.17 (1.57–2.99) < 0.001 2.17 (1.51–3.21) < 0.001

Education 

Illiteratea

Primary 1.097 (0.71–1.7) 0.676 1.9 (0.89–4.08) 0.096

Secondary 0.667 (0.42–1.05) 0.082 1.8 (0.87–3.84) 0.113

Higher secondary 0.656 (0.38–1.12) 0.125 1.1 (0.54–2.44) 0.725

University and above 0.45 (0.22–0.94) 0.032 1.1 (0.49–2.48) 0.806

Occupation 

Employeea

Housewife 0.32 (0.14–0.75) 0.009 1.61 (0.20–13.22) 0.660

Labourer 0.83 (0.34–2.04) 0.688 0.71 (0.07–6.85) 0.768

Self-employed business woman 0.45 (0.06–0.55) 0.446 1.23 (0.12–12.40) 0.862

Parity 

1a

1− 0.79 (0.50–1.25) 0.306 0.88 (0.53–1.45) 0.609

≥5 1.51 (1.01–2.28) 0.047 0.63 (0.34–1.17) 0.142

Prior abortion 

Yesa

No 1.02 (0.71–1.46) 0.902 1.01(0.69–0.49) 0.951

Antenatal care (at least one visit)

Noa

Yes 2.30 (1.46–3.78) < 0.001 2.20 (1.27–3.96) 0.005

Antenatal care entry

Not useda

1sttrimester 0.44 (0.27–0.73) 0.001 0.58 (33–1.02) 0.059

2nd trimester 1.16 (0.67–2.00) 0.596 1.35 (0.73–2.49) 0.341

3rd trimester 1.32 (0.70–2.47) 0.392 1.75 (0.88–3.48) 0.114

Booked

Yesa

No 1.50 (1.04–2.08) 0.030 0.85 (0.56–1.29) 0.449
aReference category. 
OR = odd ratios; CI = confidence interval.
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Table 4 Association of preconception intake of folic acid with selected demographic and obstetric characteristics

Variable Bivariate analysis Multivariable analysis

OR (95%CI) P-value OR(95%CI) P-value
Age (years)

< 18a

18- 1.7 (0.57–4.88) 0.345 0.84 (0.23–3.07) 0.789

31- 1.4 (0.47–4.1) 0.552 0.87 (0.46–1.65) 0.676

≥ 41 1.0 (0.31–3.29) 0.987 0.88 (0.47–1.67) 0.706

Residence 

Rurala

Urban 2.1 (1.58–2.67) < 0.001 1.80 (1.35–2.40) < 0.001

Education

Illiteratea

Primary 0.91 (0.63–1.32) 0.630 1.02 (0.69–1.51) 0.917

Secondary 1.02 (0.71–1.46) 0.906 1.04 (0.71–1.52) 0.842

Higher secondary 0.95 (0.63–1.43) 0.792 0.99 (0.64–1.54) 0.967

University and above 1.96 (1.162–3.30) 0.012 1.70 (0.98–2.97) 0.059

Occupation 

Employeea

Housewife 0.96 (0.49–1.88) 0.899 1.15 (0.21–6.34) 0.194

Self-employed business woman 2.10 (0.54–8.21) 0.282 1.10 (0.55–2.18) 0.747

Labourer 1.10 (0.91–2.33) 0.114 0.55 (0.11–2.70) 0.462

Parity

0a

1- 1.12 (0.80–1.58) 0.495 1.23 (0.85–1.76) 0.27

≥5 0.523 (0.37–0.75) < 0.001 0.67 (0.45–1.05) 0.08

Prior abortion

Yesa

No 0.76 (0.57–1.00) 0.051 1.42 (1.05–1.92) 0.022

Antenatal care (at least one visit)

Noa

Yes 1.90 (1.23–3.02) 0.004 1.45 (0.87–2.4) 0.154

Antenatal care entry

Not useda

1st trimester 1.80 (1.18–2.73) 0.006 1.70 (1.07–2.73) 0.024

2nd trimester 0.66 (0.40–1.07) 0.091 0.70 (0.41–1.20) 0.194

3rd trimester 0.98 (0.56–1.73) 0.950 0.90 (0.49–1.66) 0.747

Booking

Noa

Yes 2.20 (1.67–2.98) < 0.001 1.60 (1.16–2.25) 0.005
aReference category.  
OR = odds ratio; CI = confidence interval.
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Table 5 Folic acid awareness and preconception among women of child-bearing age in some countries

County (reference) Year Sample size City Awareness of 
folic acid (%)

Pre-conception 
use (%)

Sudan (present study) 2015 1 000 Omdurman 80.0 3.2

Egypt (10) 2102 660 Cairo 62.4 8.8

Jordon (14) 2014 1 000 Amman 93.4 16.9

Lebanon(12) 2012 600 Lebanon 60.0 6.2

Israel (1) 2008 1 860 Israel 90.3 17.6

Qatar (19) 2006 1 800 All Qatar 53.7 -

Saudi Arabia (13) 2012 1 000 Qassim 88.4 4.4

Nigeria (11) 2014 602 Ibadan 37.0 2.5
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Developing a socioeconomic index for health 
research in Iraq
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Élaboration d’un indice socioéconomique pour la recherche en santé en Iraq

RÉSUMÉ Bien que le statut socioéconomique soit l’un des facteurs essentiels dans la plupart des recherches en 
santé, celui-ci reste une des notions les plus difficiles à cerner. La présente étude vise à proposer une méthode 
relativement précise et facile afin d’évaluer ce statut socioéconomique pour les recherches en santé en Iraq, 
ainsi que dans les pays au profil similaire dans le monde en développement. Après avoir passé en revue diverses 
méthodes de calcul du statut socioéconomique, une nouvelle méthode basée sur trois variables dominantes est 
suggérée : le niveau d’éducation, l’activité professionnelle et le capital/revenu. Une amélioration supplémentaire 
est obtenue en prenant en considération l’expérience et le statut professionnel. La validité du contenu a été 
calculée en s’appuyant sur les avis d’experts et la fiabilité test-retest. En se fondant sur les avis d’experts, il a été 
constaté que le ratio de validité de contenu calculé pour l’indice socioéconomique était relativement élevé et la 
fiabilité du coefficient de corrélation pour les six variables (niveau d’éducation, activité professionnelle, revenu, 
capital, expérience et statut professionnel) était très élevée. Ainsi, la méthode suggérée est raisonnablement 
valable, fiable ainsi que facile à calculer.

إعداد مقياس اجتامعي واقتصادي للبحوث الصحية يف العراق
ويل عمر، طارق احلديثي

ــو ال  ــة، فه ــوث الصحي ــن  البح ــري م ــة يف كث ــل اجلوهري ــد العوام ــل أح ــادي يمث ــي واالقتص ــع االجتاع ــن أن الوض ــم م ــى الرغ ــة: ع اخلالص
يــزال يشــكل واحــدة مــن أكثــر األمــور اســتعصاًء. وتقــرح هــذه الدراســة طريقــة دقيقــة نســبيًا ويســهل حســاهبا الحتســاب الوضــع االجتاعــي 
االقتصــادي للبحــوث الصحيــة يف العــراق، إىل جانــب البلــدان ذات املرتســات املتاثلــة يف العــامل النامــي. وبعــد اســتعراض األســاليب املختلفــة 
الحتســاب الوضــع االجتاعــي االقتصــادي، ُيقــرح اعتــاد طريقــة جديــدة تســتند إىل 3 متغــريات ســائدة وهــي: التعليــم والوظيفــة والثــروة/
ــرباء  ــق آراء اخل ــن طري ــوى ع ــة املحت ــبت صاحي ــي. واحُتس ــع الوظيف ــربات والوض ــاة اخل ــق مراع ــن طري ــايف ع ــني إض ــرى حتس ــل. وجي الدخ
واحتســبت املوثوقيــة باســتخدام طريقــة االختبار/إعــادة االختبــار. واســتنادًا إىل آراء اخلــرباء، تبــني أن معــدل صاحيــة املحتوى املحتســب ملقياس 
ــل  ــة والدخ ــم والوظيف ــريات )التعلي ــتة متغ ــاط لس ــل االرتب ــة معام ــجلت موثوقي ــا س ــبيًا ك ــًا نس ــادي كان مرتفع ــي واالقتص ــع االجتاع الوض

والثــروة واخلــربة والوضــع الوظيفــي( مســتوى مرتفعــًا للغايــة. وبالتــايل، تعــد الطريقــة املقرحــة صاحلــة وموثوقــة كــا يســهل احتســاهبا.

ABSTRACT Although socioeconomic status is one of the essential factors in much health research, it is one of the 
most difficult constructs to measure. The aim of this study was to develop a relatively accurate, easy-to-calculate 
method to estimate socioeconomic status (SES) for health research in Iraq as well as similar profile countries in 
the developing world. After reviewing various methods of calculating SES, a new method is proposed based on 
the 3 main variables: education, occupation and wealth/income. Additional refinement was done based on 
experience and job status.  Content validity was calculated through experts’ opinions and reliability through 
test/retest. Based on experts’ opinions, it was found that the calculated content validity ratio for the SES index 
was relatively high and the correlation coefficient reliability for the six variables (education, occupation, income, 
wealth, experience and job status) was very high. Thus, the suggested method is reasonably valid, reliable as well 
as easy to calculate.

https://doi.org/10.26719/2017.23.10.670
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Introduction

Socioeconomic status (SES) has been 
shown by many studies to be related to 
almost all health conditions as well as 
their risk factors. These include but are 
not limited to: overall mortality, child 
mortality, maternal mortality, chronic 
diseases, communicable diseases, health 
behaviour and use of health services 
(1-4). Health researchers are usually 
required to analyse their finding accord-
ing to SES. Outside the health field, 
studies have also shown that SES is 
related to many important aspects of 
life including language development, 
political participation, vulnerability and 
crime rates (5).

SES can be defined as “one’s access 
to financial, social, cultural, and human 
capital resources” (6). It has also been 
defined as “the relative position of an 
individual or family within a hierarchical 
social structure, based on their access 
to, or control over, wealth, prestige, and 
power” (7).

Although SES is one of the essen-
tial factors in the majority of health 
research, it is still one of the most dif-
ficult constructs to capture. The dif-
ficulty arises from the fact that SES 
is not a single variable like height or 
weight that can be easily measured. SES 
is the result of the interaction of many 
variables, which are themselves difficult 
to measure, such as income, wealth and 
occupation (6,8–11). This is especially 
problematic for health researchers who 
are not specialized in social sciences and 
just want a relatively accurate yet easy-
to-calculate method to measure SES in 
their study (12).

The “big 3” variables of SES are edu-
cation, occupation and income and/
or wealth (6,13–15). When examining 
these 3 variables, we can see that they 
have 2 dimensions: the first is resource-
fulness (education/culture) and the 
second is resources (income/wealth). 
Occupation can be viewed as an inter-
mediate variable that can affect and be 

affected by both other variables (16): 
Education/culture ⇄ Occupation ⇄ 
Income/wealth.

In most cases, these 2 dimensions 
go together, therefore people with 
high education are more likely to have 
higher income and vice versa. But in 
some cases, they may depart from one 
another; for example, someone with 
only primary level education may have 
a successful private business and amass 
a great amount of wealth. On the other 
end of the spectrum, a newly graduated 
medical doctor may only have negative 
wealth (debts).

Although we have 2 distinct dimen-
sions in the SES construct, we usually 
need to reduce it to one number to as-
sign people into socioeconomic classes 
or levels. This number will be even more 
useful if it is on a numerical scale; then 
it would be more amenable to robust 
statistical analysis (6,8,9,11).

Almost all researchers agree that the 
3 variables play a major role in defining a 
person’s SES but the way they use these 
variables differs to a great extent. Health 
researchers have used different meth-
ods, from assigning a linear number for 
each variable to the use of regression 
analysis, and more recently, principal 
component analysis to calculate the 
index (9,17).

Up to now, there has been no rea-
sonably accurate and easy-to-calculate 
method to measure SES in Iraq that can 
help health researchers calculate SES 
for their studies. The aim of this study 

therefore was to develop such a method 
for Iraq and possibly for neighbouring 
and other developing countries.

Methods

We reviewed the currently used meth-
ods for calculating SES index from 
which we developed a new, relatively ac-
curate and easy-to-calculate SES index 
for health research in Iraq and estimated 
its validity and reliability.

Development of SES equation
Based on the aforementioned concept 
of SES (6,13-16), we can create a simple 
equation that will calculate the SES as 
follows:

SES = Education + Occupation + 
Wealth/income

The above variables need to be 
converted into numbers. The coding of 
education levels in this study was based 
on the UNESCO 2011 international 
standard classification of education 
(18). Education levels are divided into 
8 levels. The lowest is illiterate which 
has the value of zero and the highest is 
doctoral degree (PhD) or equivalent 
and is given the value of 7 (Table 1).

For occupation, we assigned scores 
to the most common job titles avail-
able in Iraq and neighbouring countries 
based on the international standard clas-
sification of occupations (19). Jobs were 
classified into 6 categories and a score 
assigned to each (Table 2). The basic 
scores were adopted from other studies 

Table 1 Scores assigned for educational level

Educational level Score

Illiterate 0

Primary school (or can read and write) 1

Intermediate school 2

High school or vocational 3

Diploma (institute) 4

Bachelor degree (college) 5

Master degree or equivalent, e.g. higher diploma 6

PhD or equivalent 7
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(20–22) but modified according to 
the relative importance and prestige of 
each occupation in Iraq. Modification 
of the scores was done according to the 
list of colleges/departments ranked by 
the required high school score for the 
academic year 2014-2015 (i.e. mini-
mum grades required for admission 
to colleges/departments in the Kurd-
istan Region of Iraq). Every year tens 
of thousands of students together with 
their families decide on which occupa-
tion/subject to choose. It represents a 
community’s view of the relative value 
of each occupation/subject. In case of 
the wife and students, the occupation 
of the head of the household is used in 
calculations.

Although education and occupa-
tion account for most of the SES score, 
the equation was made more sensitive 
by adding wealth and income. The 2 
variables to reflect wealth and income 
were house and car ownership respec-
tively. However, car and house own-
ership do not have equal weights and 
their weights are also much lower than 
those assigned for education and oc-
cupation. Thus house ownership was 
given a weight of 0.5 and car ownership 
a weight of 0.1. Hence our equation 
became:
SES = Education + Occupation + House 
ownership * 0.5 + Car ownership * 0.1

To further refine our equation, we 
added another variable for age (which 
can represent experience and can affect 
income/wealth). For ease of data col-
lection and calculation, we deducted 
20 from the current age and divide by 
100 to produce a reasonable weight. 
The next version of the equation was 
therefore:
SES = Education + Occupation + House 
ownership * 0.5 + Car ownership * 0.1 

+ (age-20)/100

To accommodate special cases (re-
tired/unemployed people/deceased 
head of household), we assigned a 
weight for previous job by deducting 1 
unit. Our final equation was therefore:

SES = Education + Occupation + House 
ownership * 0.5 + Car ownership * 0.1 + 
(age-20)/100 - Retired/unemployed/

deceased

Validation
To validate the proposed SES method, 
we tried a number of scenarios to dem-
onstrate the limits of each variable, i.e. 
different education levels, different oc-
cupations, house and car ownership, age 
and employment status.

Validity
To estimate the content validity of this 
new method, a modified Lawshe con-
tent validity ratio (CVR) (23) was used.

CVR = (ne - N2)/N2

where ne denotes number of expert 
panellists indicating an “essential” com-
ponent and N2 denotes total number of 
experts. The new method was given to 
12 experts in the field of public health 
during a workshop that was held to es-
timate its content validity. They were 
asked whether any of the 6 components 
of the equation (education, occupa-
tion, income, wealth, experience and 
job status whether retired, unemployed 
or deceased) were: not needed, needed 
but not essential or essential. Addition-
ally, their opinion was sought about the 
weights assigned to each component: 
whether the weights were underesti-
mated, overestimated or appropriate. If 
underestimated or overestimated, they 
were asked to provide their estimate. 
Their feedback was analysed using the 
above formula and their recommenda-
tions were taken into consideration.

Reliability
To estimate reliability, a specially de-
signed questionnaire (Figure 1) was ad-
ministered twice to the same sample of 
54 individuals, selected from employees 
of the College of Medicine and Nursing 
at Halwer Medical University in Erbil, 
and considered to be representative 
of different SES levels with different 
values for the 6 variables. Correlation 
coefficients were calculated for the 6 

variable of SES. Data were collected by 
face-to-face interview.

Ethical considerations

The study was approved by the research 
ethics committee of the College of 
Medicine, Hawler Medical University.

Informed oral consent was obtained 
from each participant in the reliability 
analysis.

Results

Our final equation to calculate SES was:
SES = Education + Occupation + House 
ownership * 0.5 + Car ownership * 0.1 + 
(age-20)/100 – Retired/unemployed/

deceased

The minimum score would be 0 
for an unemployed, illiterate, young 
manual labourer with no house and car, 
and the maximum 14.05 for a medical 
doctor of 65 years (which is the usual 
age of retirement in Iraq) who has a car 
and a house. The calculated SES score 
can either be divided into equal parts (3: 
high, middle and low socioeconomic 
levels, or 5: very low, low, middle, high, 
very high SES), or the distribution of 
scores in the sample can be checked 
and a decision made accordingly. The 
distribution will likely be skewed to the 
left, i.e. the majority will be in the lower 
SES level.

Validity

Table 3 shows the different scenarios 
using the SES equation with different 
socioeconomic indices. For example, 
the SES of case number 4 in Table 3 is 
calculated as follows: Education: 5 (col-
lege); Occupation: 6 (medical doctor); 
House: 0 (No); Car: 1 (Yes); Age: 25 
years. Therefore:

SES = 5 + 6 + (0*0.05) + (1*0.1) + (25-
20)/100 - 0 = 11.15.

Content validity

Based on the opinion of the experts, the 
CVR for the SES index was 0.72.
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Reliability
The correlation coefficients for the 
6 components of SES were 0.99 for 
education, 0.95 for occupation, 0.99 
for income, 0.95 for wealth, 0.98 for 
experience and 0.99 for job status, with 
an average of 0.98.

Discussion

Health researchers have used a variety 
of approaches to measure SES.

1. Direct question about SES: this is 
one of the least accurate methods to 
measure SES because of social desir-
ability bias. Usually the questionnaire 
includes a questions like “What is 
your SES?” with 3, or less frequently 
5, options to select from, such as high, 
moderate and low. The problem with 
this method is that people at either ex-
treme of SES tend to report their SES 
as moderate because of the sensitivity 
of the issue (14,24).

2. Using a single variable as a proxy for 
SES: this has the advantage of sim-
plicity but ignores the fact that SES is 
a multidimensional construct. There 
are several commonly used single 
proxy variables.

a. Education: this is easy to measure 
but represents only 1 dimension 
of the SES construct. In addition, 
people with the same education 
may have very different SES (14).

b. Occupation: this is probably the 
best candidate but the problem is 
usually with how to capture and 
code it. One difficulty in capturing 
occupation is that many people, 
especially those who work in the 
public sector, supplement their 
income with a second job.

c. Income: this is a relatively good 
indicator of SES but the problem 
is its sensitivity. People do not like 
to disclose their income, especial-
ly when they are above the me-
dian, or have in-kind or multiple 
sources of income. Wealth is even 
more problematic to capture than 

income. An alternative but less 
direct method is to ask if income 
is sufficient. The options usually 
listed include: not enough, mar-
ginally enough, enough and more 
than enough. The problem with 
this approach is that it is very sub-
jective and is a measure of a per-
son’s contentedness with material 
wealth rather than its value.

d. Residence: where people live 
is strongly related to their SES. 
When people achieve a higher 
SES, they usually choose another 
area to live in. The problem with 
using residence as a proxy for 
SES is twofold. First, each neigh-
bourhood of the city needs to 
be ranked according to a scale, 
usually the value of one square 
metre of land. Second, using resi-
dence is not externally valid, i.e. 
it is not generalizable and cannot 
be used for other areas even in the 
same country. Therefore we need 
to have specific values for each 
neighbourhood for all the cities 
(10,12).

e. Crowding index: although this 
could serve as a rough indicator of 
socioeconomic index, it does not 
always reflect SES. For example, 
many old people live alone in a 
big house but they do not have 
a high SES. Another example, in 
rural areas having more children 
is regarded an asset as they repre-
sent free unpaid workers and this 
may not necessarily translate into 
more room (25).

f. In addition to the variables men-
tioned above, there are many oth-
ers that can be used in specific 
cases to refine SES, for example 
number of languages spoken and 
the proficiency level, and com-
puter skills.

3. Creating an index from a combina-
tion of variables, more commonly a 
combination of education, occupa-
tion and income/wealth, to represent 
different aspects of the SES construct. 
Researchers have used a variety of 

methods for assigning weights to 
each variable. The accuracy of these 
methods depends on how the weight 
is assigned and how the data are cap-
tured.

a. Using linear weight: here an ar-
bitrary weight is given for each 
variable. The problem with such 
a method is the relative weight 
given to each component (26).

b. Regression analysis: to be able to 
assign weights based on regres-
sion, a nationally representative, 
comprehensive and accurate data 
set is needed and this may not be 
available. Another problem with 
using regression is confounding 
between the variables leading to 
over-representation of one di-
mension of SES or another (17).

c. Principal component analysis: 
this is a relatively new and promis-
ing method of assigning weight to 
different components of the SES 
construct but like regression, a na-
tionally representative, accurate 
and detailed data set is needed 
(9,17,27).

One of the most frequently used 
methods for calculating SES in the 
Middle East is the method developed 
by El-Gilany and colleagues (26). Us-
ing their method, the researcher has 
to ask more than 36 questions to cal-
culate SES, which could be a major 
distraction from the main topic of the 
study. In addition, they give 3 times 
the weight to education compared to 
occupation, with unemployed/retired 
having a value of zero. Although they 
assigned weight for the occupation of 
the wife, they assigned a value of zero for 
housewife. Thus a doctor whose wife is 
a primary school teacher will have much 
lower SES than one whose wife is a doc-
tor, and a civil engineer who has been 
unemployed for the past 3 months will 
have a much lower SES compared with 
his employed civil engineer colleagues. 
They also assigned equal weights to a 
television and computer among many 
other household possessions. However, 
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a computer is a much better indicator 
for SES than a television or even a car, 
not because of its monetary value but 
because it is a proxy for more education 
(12). Another issue with their method 
is that they include data about health in 
their SES calculation, which may not be 
necessary.

We used a combination of variables 
to develop our index and assigned rela-
tive weights to each component vari-
able.

Strengths of the proposed 
index

1. Small number of variables: we used 
only 6 variables to calculate SES and 
most of them are already collected 
for other purposes, e.g. age, educa-
tion and occupation. This has the ad-
vantage of a shorter interview time. 
According to Ganzeboom and col-
leagues (20), education and occupa-
tion account for more than 90% of 
the SES weight. That is why we only 
needed 2 more variables to represent 
income/wealth, the third big con-
tributor to SES.

2. Easy to measure variables: the vari-
ables used in our method are easy to 
measure.

3. No sensitive questions: the questions 
used for data collection are not sensi-
tive and people are not asked about 
income or wealth.

4. Content validity: based on expert 
opinion, the CRS for the SES index 
was 0.72 which is relatively high; it is 

much higher than the critical value 
suggested by Lawshe (23) for 12 ex-
perts, which is 0.56. This indicates 
that our method of calculating the 
proposed index sufficiently covered 
all of the dimensions of the SES.

5. External validity: the variables used 
are not specific to one area and are 
generalizable so can be used in differ-
ent governorates of Iraq, and prob-
ably other countries in the Middle 
East and other developing countries 
with a similar socioeconomic profile. 
In addition, it can be used to com-
pare SES between different societies 
because the measure is absolute and 
not relative.

6. Time sensitivity: some variable can 
have a very strong relation with SES 
but their effect changes with time. 
For example, a few years ago, only 
people with high SES had a mobile 
phone but today almost everyone has 
one. Our proposed index avoids such 
time-sensitive variables.

7. Reliability: with an average correla-
tion coefficient of 0.98, our index is 
fairly reliable because of the nature of 
the variables selected and the method 
used to measure them. The high reli-
ability score could be attributed to the 
fact that data collection involved only 
6 variables that are easy to collect, 
non-sensitive and unambiguous. The 
Cronbach alpha could not be used 
to estimate reliability in our method 
because it assumes unidimension, 
which does not apply to our case as 

SES is a multidimensional construct 
(28–30).

8. List of common occupations: provid-
ing this list ensures that data about 
occupation are collected in an accu-
rate and detailed way, avoiding vague 
terms such as “kasb” (meaning bread-
winner or earner). This is a common 
response when the field of occupa-
tion is left blank to be filled by the 
respondent (12).

9. Reasonable weights for each compo-
nent: education and occupation have 
most of the weight when calculating 
SES because the third component of 
the big 3, i.e. wealth/income, is closely 
related to them, and these 2 compo-
nents have almost equal weights (8). 
We included house and car owner-
ship as proxies for wealth and income 
respectively. House is probably the 
most single expensive item a person 
can own. While a car is typically much 
less expensive than a house, what is 
important about car is the cost to run 
it and its daily maintenance. A person 
may be able to buy a car but they 
may not be able to afford the daily 
expenditure to run it. Nevertheless, 
home possessions do not make a big 
difference and cannot move some-
one from one occupation category 
to another. For example, a medical 
doctor who does not have a house 
will not have a much lower SES than 
a colleague who does. In addition, we 
took years of experience into consid-
eration, calculated from age, which 
can affect wealth/income. However 

Table 2 Scores assigned for occupational categories based on the relative importance and prestige of each occupation in Iraq

Occupational category Score

Unskilled manual occupations (e.g. cleaner, gardener, housekeeper, labourer, shoe mender, street vender) 1

Semi-skilled manual occupations (e.g. baker, barber, blacksmith, builder, butcher, carpenter, cook, driver, 
farmer, fitter, goldsmith, midwife, plumber, policeman, soldier, shop owner, tailor) 2

Skilled manual and non-manual occupations (e.g. clerk, customer services employee, nurse, technician − 
electrical or mechanical technician) 3

Associate professional occupations (e.g. accountant, actor, athlete, commissioned military and police officer, 
journalist, medical assistant, cleric, teacher, translator) 4

Skilled professional or senior managerial occupations (e.g. company manager, dentist, engineer, high-level 
administrative official, IT professional, judge, lawyer, pharmacist, university lecturer, veterinarian) 5

Highly skilled professional occupations (e.g. medical doctors, university professors) 6
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we deducted 20 from the current age 
of the individual as this is the average 
age at which people start a job.

10. Including special cases: many of the 
already used methods of calculating 
SES usually assign a value of zero for 
retired, unemployed, student and 
housewife (26). Accordingly, an en-
gineer who has been unemployed for 
the past few months may end up with 
a lower SES than a manual labourer. 
This pitfall is avoided by deducting 
one unit from the SES level of the 
respondent’s previous job in case of 
unemployment or being retired. This 
is based on the fact that a retired/
unemployed person does not lose all 
the prestige of the previous job but 
the weight of the previous occupa-
tion will be reduced by 1 job category 
level. On the other hand, for the wife 
and student, the occupation of the 
head of the household is used for the 
calculation. Historically, as well as 
at present, the position of women in 
society is often defined by the head 

of household’s socioeconomic char-
acteristics rather than their own (31).

Limitations of the proposed 
index
Like any method used for calculating 
SES, this method also has its own weak-
nesses. The most obvious is the fact 
that we are reducing a complex multi-
dimensional construct to one number. 
Another issue is change over time; 
the value of education and a degree 
can change over time and depends on 
the literacy rate. The same is true for 
occupation; although relatively stable, 
some occupation titles have been in-
troduced in the past few years, such as 
those related to computers, while other 
occupations may die out. That is why 
SES needs to be updated from time to 
time (16,22,32,33).

The proposed equation is thought to 
be reasonably accurate for most health 
studies but if the researcher is interested 
in even more detail, then the education 
and occupation of the wife should also 
be taken into consideration. The same 

equation can be used for calculating 
the SES of the wife and then the results 
added together.

Conclusion

Currently, most health research in Iraq 
uses unreliable and/or invalid methods 
for calculating SES. Our study aimed to 
fill this gap by proposing a new method 
which is valid, reliable and easy to cal-
culate.
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Table 3 Case scenarios showing different socioeconomic (SES) indexes 

No. Education Job Age Car House Unemployed/ 
retired/deceased

SES index Description

1 7 6 60 1 1 14 Specialized medical doctor, house and car

2 7 6 40 1 1 13.8 Medical doctor with PhD or equivalent 
degree, house and car

3 7 6 60 1 1 1 13 Retired medical doctor with PhD or 
equivalent degree, house and car

4 5 6 25 1 0 11.15 Medical doctor, car

5 6 5 30 1 0 1 10.2 Master in literature, unemployed

6 5 5 40 1 1 10.8 Manager of small company with college 
education, house and car

7 4 4 40 1 1 8.8 Primary school teacher graduated from 
institute, house and car

8 3 3 40 1 1 6.8 Clerk with high school education, house 
and car

9 2 2 50 1 1 4.9 Shop owner with intermediate schooling, 
house and car

10 1 2 50 1 1 3.9 Farmer with primary schooling, house and 
car

11 1 2 30 1 1 3.7 Fitter with primary schooling, house and car

12 0 1 30 0 0 1.1 Illiterate manual labourer

13 0 1 20 0 0 1 Illiterate manual labourer

14 0 1 20 0 0 1 0 Illiterate manual labourer, unemployed
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Figure 1 Questionnaire used to capture socioeconomic data for self-administered interviews. 

For face-to-face interview, delete the list of job categories in question 4 to avoid confusion 

1. Year of birth ___________

2. Education
0) Illiterate
1) Primary (or read and write)
2) Intermediate
3) High school or vocational
4) Institute (2 years)
5) College (Bachelor degree)
6) College (Master degree)
7) PhD or equivalent

3. Current occupation status
1) Government employee: next select your occupation.
2) Private sector employee: next select your occupation.
3) Self-employed: next select your occupation.
4) Housewife: next select your husband’s occupation.
5) Student: next select your father’s occupation.
6) Retired: next select your previous occupation.
7) Unemployed: next select your previous occupation.
8) Deceased: next select your father’s occupation

4. Occupation
4 Accountant
4 Actor
4 Athlete
2 Baker
2 Barber
2 Blacksmith
2 Builder
2 Butcher
2 Carpenter
1 Cleaner
3 Clerk

(employee) 

4  Commissioned
 military or
 police officer

5 Company 
manager 

5 Computer 
engineer 

2 Cook 
3 Customer 

services 
5 Dentist 
2 Driver 

5 Engineer 
2 Farmer 
2 Fitter 
1 Gardener 
2 Goldsmith 
5 Government 

official 
(director-
general & 
above) 

4 Journalist 
1 Labourer 
5 Lawyer 

4 Medical 
assistant 

6 Medical 
doctor 

2 Midwife 
3 Nurse 
5 Pharmacist 
2 Plumber 
2 Policeman 
4 Cleric 
1 Shoe mender 
2 Small business 

(shop owner) 

2 Enlisted 
soldier 

1 Street vendor 
2 Tailor 
4 Teacher 
3 Technician 
4 Translator 
5 University 

lecturer 
5 Veterinarian

 Other Occupation groups

1) Unskilled manual occupation
2) Semi-skilled manual occupation
3) Skilled manual and non-manual occupation
4) Associate professional
5) Skilled professional or senior manager
6) Highly skilled professional

5. Do the family have a private car?
0) No
1) Yes

6. Do the family own a house?
0) No
1) Yes
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Toxic metals in maternal blood, cord blood and 
meconium of newborn infants in Pakistan
Sina Aziz 1, Shakil Ahmed 2, Saadiya Aziz Karim 3, Subhana Tayyab 1 and Anisa Shirazi 2

Taux de métaux toxiques et d’éléments traces dans le sang maternel, le sang cordonal et le méconium des 
nouveau-nés au Pakistan

RÉSUMÉ Les métaux toxiques et la carence ou l’excès en éléments traces peuvent avoir des effets nocifs sur la santé. 
La présente étude avait pour objectif de quantifier les taux de métaux toxiques (plomb, cadmium) et d’éléments 
traces (zinc, cuivre, aluminium et fer) contenus dans le sang des femmes enceintes, le sang cordonal, et le méconium 
des nouveau-nés dans des zones industrielles de Karachi (Pakistan). Une recherche analytique a été menée en 2011 
et 2012 sur des femmes enceintes et des nouveau-nés au niveau socioéconomique faible dans vingt villes proches 
des zones industrielles de Sindh, de Federal B et de Korangi à Karachi, où une pollution environnementale avait été 
anticipée. Les échantillons de sang des femmes enceintes (n = 416), de sang cordonal  (n = 309) et de méconium (n = 
309) ont fait l'objet d'une analyse quantitative à la recherche de métaux et d’éléments traces. Les résultats ont indiqué 
que les mères résidant dans des villes sidérurgiques présentaient les taux de plomb les plus élevés. Le méconium 
contenait des concentrations élevées de métaux lourds toxiques et d’éléments traces par rapport au sang cordonal 
et au sang maternel. Les métaux toxiques contenus dans le sang maternel étaient présents en grandes quantités. Par 
conséquent, des mesures de sécurité devraient être prises lorsque les déchets industriels sont éliminés afin de prévenir 
la contamination de la population.

مستويات املعادن السميِّة والعنارص الشحيحة يف دم األمهات ودم احلبل الرسي وعّقي حديثي الوالدة يف باكستان
سينا عزيز، شكيل أمحد، سعديه عزيز كريم، سبحانه طيب، أنيسه شريازي

اخلالصــة: يمكــن أن يكــون للمعــادن الســمية ونقص/زيــادة العنــارص الشــحيحة آثــار ســلبية عــى الصحــة. ومتثــل اهلــدف مــن هــذه الدراســة يف 
حتديــد مســتويات املــواد الســمية مثــل الرصــاص والكادميــوم وكذلــك العنــارص الشــحيحة )مثــل الزنــك والنحــاس واأللومينيــوم واحلديــد( يف 
النســاء احلوامــل، ودم احلبــل الــري وعّقــي املواليــد حديثــي الــوالدة يف املناطــق الصناعية يف كراتــي، باكســتان. وأجريت بحــوث حتليليــة يف الفرة 
2011-2012 يف صفــوف األمهــات واألطفــال الرضــع مــن مســتوى اجتاعــي واقتصــادي منخفــض يف 20 بلــدة قــرب مناطــق التجــارة الصناعيــة يف 

إقليــم الســند، واملنطقــة الصناعيــة الفيدراليــة بــاء، ومناطــق كورانجــي الصناعيــة، بمدينــة كراتــي، التــي يتوقــع حــدوث تلــوث بيئــي فيهــا. وجرى 
حتليــل عينــات الــدم لألمهــات احلوامــل )حجــم العينــة = 416(، ودم احلبــل الــري )حجــم العينــة = 309( والعّقــي )حجــم العينــة = 309( حتليــًا 
كميــًا للمعــادن والعنــارص الشــحيحة. وأشــارت النتائــج إىل أن األمهــات املقيــات يف مــدن الُصلــب حتملــن أعى نســب الرصــاص. واحتــوى العّقي 
عــى أعــى نســب للمعــادن الثقيلــة الســمّية والعنــارص الشــحيحة مقارنــة بــدم احلبــل الــري ودم األم. وتبــني وجــود كميــات كبــرية مــن املعــادن 
الســمّية يف دم األمهــات. ومــن ثــم، ينبغــي اختــاذ تدابــري الســامة عنــد التخّلــص مــن النفايــات الصناعيــة للحيلولــة دون حــدوث تســّمم للســكان.

ABSTRACT Toxic metals and deficiency/excess of trace elements can have adverse effects on health. The aim of 
this study was to quantify toxic metals lead, cadmium and trace elements zinc, copper, aluminium (Al) and Iron (Fe) 
levels in pregnant women, cord blood and meconium of new-born infants from industrial zones of Karachi, Pakistan. 
Analytical research was performed from 2011–2012 in low socio-economic pregnant mothers and newborn infants 
from 20 towns near Sindh Industrial Trading Estates, Federal B industrial area and Korangi industrial areas, Karachi, 
where environmental pollution was anticipated. Blood samples of pregnant women (n = 416), cord blood (n = 309) 
and meconium (n = 309) were analyzed quantitatively for metals and trace elements. Results indicated that mothers 
residing in steel towns were found to have the highest levels of lead. Meconium contained high levels of toxic heavy 
metals and trace elements compared to cord blood and maternal blood. Maternal blood toxic metals were present in 
high quantities. Therefore, safety measures should be taken when industrial waste is disposed of in order to prevent 
population contamination.

https://doi.org/10.26719/2017.23.10.678
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Introduction

Toxic metals are found in excess in 
industrial waste (1). Individuals living 
in industrial areas or in the vicinity of 
industrial areas are exposed to trace 
elements and heavy metals. This results 
in an adverse effect on their health and 
life in general (2–6). Pregnant women 
exposed to these metals and elements 
are at greater risk as both the fetus and 
mother will be affected (1, 2).

Various studies have been done to 
determine toxic metals and trace ele-
ments in the blood of individuals (3). 
Animal studies indicate toxic levels of 
lead in the gestational rat and its pup (4). 
However, few studies have been done to 
determine the levels of toxic metals in 
pregnant women and the new-born (5). 
Toxic levels of lead occur in children ei-
ther due to their exposure to high levels 
of lead in the maternal blood or from 
the environment in which they are born. 
Most crucial time in children when they 
are prone to toxicity is the first two years 
of life (6). However, some heavy metals, 
e.g. lead, may be toxic to a child during 
the growth period, the effects of which 
may be seen in adulthood. High levels of 
lead may be due to air emissions, house 
dust, soil, water and consumer products 
(7). Similarly other heavy and light met-
als and trace elements can also be toxic 
to humans (8). Pakistan is a low socio-
economic country with the majority 
of the population residing in industrial 
cities such as Karachi, with an estimated 
population of over 23.5 million (9), and 
exposure to toxic metals may be at the 
maximum due to industrial waste.

Studies have been done on the 
coastal areas of Karachi, which have 
shown toxic levels of metals, such as lead 
(Pb), cadmium (Cd), light metal alu-
minium (Al) and trace elements [Zinc 
(Zn), Copper (Cu), and Iron (Fe)]. 
Data on these toxic metals and trace 
elements is lacking from the industrial 
areas of Karachi, and no published data 
is available from Pakistan on the level of 
toxic metals and trace elements in the 

meconium of babies born to mothers 
residing in industrial areas of Karachi. 
Individuals residing in these areas are 
subjected to a high quantity of these tox-
ic metals and with a deficiency or excess 
of trace elements. These individuals can 
have neuropsychological deficits that 
include cognitive and functional com-
promise in the affected individual. The 
abnormalities may be subtle in nature. 
Pregnant women residing in industrial 
areas may be subjected to even greater 
risk, due to dual involvement of both 
mother and fetus.

This is an important study as en-
vironmental pollution is a worldwide 
problem, especially so in the developing 
world, where proper precautions, rules 
and regulations for disposal of industrial 
waste may not be followed. Toxic met-
als such as lead have already been found 
in the blood of adults residing in the city 
of Karachi (3). However, this study is 
important as it emphasizes that the toxic 
metals may be present in the mother 
and the new-born. Thus, residing in 
industrial areas of Karachi indicate that 
the unborn child may also be exposed 
to the toxic metals.

This study aimed to determine the 
levels of toxic heavy metals [(lead (Pb), 
cadmium (Cd)], light metal aluminium 
(Al) and trace elements [Zinc (Zn), 
Copper (Cu) and Iron (Fe)] in preg-
nant women residing in these areas and 
their new-born. Information on toxic 
metals and trace elements in maternal 
blood, cord blood and meconium of 
the new-born gives an estimate of the 
levels of toxic metals and a deficiency 
or excess of trace elements, if any, in the 
samples of the pregnant women and 
their new-born. The null Hypothesis 
proposed that toxic heavy metals and 
trace elements are normal in pregnant 
maternal blood, cord blood and meco-
nium of the new-born from industrial 
zones of Karachi, whereas the alternate 
hypothesis was that toxic metals and 
light metal aluminium, and trace ele-
ments are deficient in pregnant mater-
nal blood, cord blood and meconium 

of the new-born from industrial zones 
of Karachi.

Methods

This analytical cross-sectional study 
was conducted from November 2011 
to October 2012 in mothers and 
their new-born at two obstetric units 
of tertiary care government hospitals 
in Karachi, serving pregnant women 
from low socio-economic classes and 
residing in industrial areas of Karachi. 
These industrial areas are the Sindh 
Industrial Trading Estate (S.I.T.E.) 
area, F.B. (Federal B) Industrial area 
and Korangi industrial area. A detailed 
performa with maternal information 
along with information of the new-born 
was recorded. Those patients residing 
near Sindh Industrial Trading Estate 
(S.I.T.E.) area, F.B. (Federal B) Indus-
trial area and Korangi industrial area 
Karachi were included.

Sampling technique
Patients were selected from each hospi-
tal by simple random sampling. Patients 
coming to civil hospitals residing in 
industrial areas in Korangi, Shershah, 
and Sind Industrial Trading Estate were 
included. This was based on preliminary 
information collected from the patients 
by the investigators. The calculated sam-
ple size (95% CI) and margin of error 
(53% ± 2.5) was 1531 pregnant women.

At Abbasi Shaheed hospital and 
Civil hospital, samples from the mother 
and cord blood were taken at the time 
of delivery of the baby. Only mothers 
residing in the industrial areas were in-
cluded. Three samples were taken from 
each study subject (6–8 ml maternal 
blood sample, 6–8 ml of umbilical cord 
blood and first meconium passed by the 
respective mother’s new-born) (Figure 
1). The blood samples and meconium 
were transported to Industrial Analyti-
cal Centre (IAC) at Hussain Ebrahim 
Jamal (H.E.J.) Research Institute of 
Chemistry, Karachi. The blood samples 

Book 23-10.indb   679 12/13/2017   9:40:59 AM



EMHJ • Vol. 23 No. 10 • 2017 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

680

were centrifuged and serum stored at 
–86°C at IAC. Meconium obtained 
from each new-born’s diaper, when 
first passed, was scraped into a sterile 
container and transferred along with 
remaining samples to IAC and stored at 
–86°C temperature. Actual quantitative 
weight of meconium was also done at 
the laboratory. The average baby passes 
the meconium in first 24 to 48 hours of 
birth (10–12). Hence, the baby had to 
be followed carefully till the meconium 
was passed and collected in an appropri-
ate container.

The toxic heavy metals [(Lead (Pb), 
Cadmium (Cd)], light metal alumini-
um (Al) and trace elements [Zinc (Zn), 
Copper (Cu) and Iron (Fe)] in the 
blood of the mother, cord blood and 
the meconium of the new-born were 
determined. Methodology for the initial 
preparation of meconium for analysis 
was problematic as it is a thick viscous 
material (10,13). Quantitative analy-
sis of heavy metals was done by flame 
atomic absorption spectrophotometer 
for meconium, at IAC, including the 
quantitative analysis performed by In-
ductive Coupled Plasma-Optical Emis-
sion Technique (ICP-OES) (14–16).

Ethical approval
Pregnant women were informed of the 
nature of study and consent taken from 

them either by thumb impression or sig-
nature prior to sample collection. The 
written form contained information 
for the mother in 3 languages (English, 
Urdu and Sindhi). The mother was 
informed that all information given 
remained confidential and anonymous. 
Also if levels of toxic metals were high 
or the levels of trace elements were ab-
normal in the mother or the new-born, 
then the paediatrician and obstetrician 
would provide health education and 
treatment. If a mother refused to be 
involved in the study, she was excluded.

The quantitative and qualitative in-
formation about a sample was obtained 
from the light and a radiation emitted 
by the exited atoms and ions. The actual 
detection of light was carried out a using 
Charge Coupled Detector (CCD). The 
concentration of the elements could be 
extracted from the intensities of emis-
sion lines of the elements. This was ac-
complished by using plots of emission 
intensity vs. concentrations. Calibration 
curves were established by analysing 
solutions with known concentrations 
and obtaining their emission intensities 
for each element. A Perkin Elmer Op-
tima 2000 DV equipped with WinLab 
32 software and equipped with a Ryton 
Scott-type spray chamber was used.

Samples for the analysis were 
in aqueous form and were filtered. 

Conductivity of the samples was within 
range i.e. 10 000 µs. The elements in the 
blood and meconium samples were 
analysed by ICP-OES. Conditions of 
the ICP-OES 2000 DV for the analysis 
included a radio frequency (RF) power 
at 1300 W, nebulizer flow at 0.8 L/min, 
auxiliary flow at 0.2 L/min, plasma flow 
of 20 L/min, pump flow of 0.8mL/
min, plasma viewing was dual view, 
torch position at –2.5 and sensitivity 
of 0.001ppm. The values obtained of 
the metals analysed in the study sam-
ples were based on the reference values 
in published articles (8,15,17,18), as 
shown in the Table 1.

All the following values are expressed 
in (ppm). For toxic metals Lead (Pb) 
minimal and maximal detectable limits 
were 0.1–16.3, 0.1–12, and 0.2–65.4, 
for maternal blood, cord blood and 
meconium respectively. For cadmium 
(Cd) minimal and maximal detectable 
limits were in the range 0.1–8.5, 0.1–3.2 
and 0.3–122.2 for maternal blood, cord 
blood and meconium respectively. 
While in case of aluminium (Al) mini-
mal and maximal detectable limits were 
0.1–358.8, 0.1–385.2 and 0.1–465.3 
respectively.

In trace element Zinc (Zn) mini-
mal and maximal detectable limits were 
0.1–529, 0.25–251.25 and 0.36–538.4 
for maternal blood, cord blood and 

 
 

Unpaired*  
(n=428)    

 
 
 
 
 
Mother                          Cord Blood                        Meconium                                                               Mother                           Cord Blood                           Meconium 
 (n=214)                             (n=107)                                 (n=107)                                                                     (n=202)                                (n=202)                                  (n=202) 

Paired
(n=606)

*Unpaired sample of maternal blood and cord blood or mother or meconium. Sample lost or mother left the postnatal ward without giving the meconium of her new-
born.

Figure 1 Sample collected (N =n1034) from pregnant women, cord blood and meconium of the new-born from Civil Hospital 
and Abbasi Shaheed Hospital, Karachi, Pakistan
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meconium respectively. In case of cop-
per (Cu) minimal and maximal detect-
able limits were 0.12–18.6, 0.1–18 and 
0.4–193.7 for maternal blood, cord 
blood and meconium respectively. For 
Iron (Fe) minimal and maximal detect-
able limits were 0.1–529, 0.3–251.3 

and 0.4–538.4 for maternal blood, cord 
blood and meconium respectively.

Statistical analysis
We applied Pearson’s correlation test in 
our analysis to see the relationship be-
tween the three parameters, i.e. mater-
nal blood, cord blood and meconium. 

However, there was no significant 
relationship, so this analysis was not in-
cluded. SPSS 17.0 for Windows (SPSS, 
Inc., Chicago, IL, USA) and Microsoft® 
Office Excel® 2007 (12.04518.1014) 
for Windows 7 Professional was used 
to perform statistical analysis. Values 
were expressed as (mean ± standard 
deviation) and (max-–min). To see the 
relationship among the variables, Karl 
Pearson’s correlation technique was 
used. The significance of the difference 
among mean values was calculated us-
ing one-way ANOVA. Multiple com-
parison technique used was Scheffee 
and included location (residence of 
the mothers) for each element – lead 
(Pb), cadmium (Cd), aluminium 
(Al), zinc (Zn), copper (Cu), and 
iron (Fe) – between the three groups 
(meconium, cord blood and maternal 

Table 1 Normal range of metals (Cd, Pb, Zn, Cu) in maternal and cord blood 
(20,21,22,23)

Maternal blood (ppm) Cord blood (ppm)

Heavy toxic metals

Cd 0.00089 0.00032

Pb 0.0088 0.0097

Trace elements

Cu 1.003 ± 0.159 0.0951

Zn 0.883 ± 0.070 4.738

*Fe 1.272 ± 0.340

*Fe in normal female blood 0.3–1.6 ppm.

Table 2 Descriptive statistics of zinc present in maternal blood (n = 416), cord blood (n = 309) and meconium (n =3 09) of 
different Karachi areas

Location Maternal
blood

(n = 416)
Mean ± SD

Cord blood 
(n = 309)

Mean ± SD

Meconium
(n = 309)

Mean ± SD

P 

Baldia Town 3.6 ± 4.6 6 ± 12 80.7 ± 148.2 0.7132

Gadap Town 4.7 ± 11.7 6.4 ± 10.7 78.4 ± 117.4 0.9698

Gulbarg Town 4.3 ± 10.4 9.1 ± 26.5 75.7 ± 119.7 0.025^

Gulshan-e-Iqbal Town 9.6 ± 15.5 1.7 ± 1.8 25.3 ± 21.5 0.2391

Hyderabad 268.1 ± 369 49.5 ± 41.1 43.1 ± 18.7 0.5583

Jamshed Town 1.4 ± 2.4 1.5 ± 1.7 21.8 ± 33.4 0.388

Khairpur Town 0 ± 0 0 ± 0 0 ± 0 –

Korangi Town 17.4 ± 12 18.2 ± 18.6 35.3 ± 40.8 0.3864

Landhi Town 10.5 ± 12.3 10.6 ± 8.0 18.2 ± 18.1 0.4316

Liaquatabad Town 12.3 ± 26.9 8.0 ± 12.8 38.6 ± 57.7 0.0018^

Lyari Town 17 ± 14.9 24.7 ± 20.8 18.8 ± 28.4 0.7256

Malir town 6.6 ± 6.1 33.6 ± 58.6 75.7 ± 1508 0.2105

New Karachi Town 7.8 ± 12.7 15.3 ± 14.9 160.3 ± 218.4 0.1421

North Nazimabad 11.3 ± 17.3 23.3 ± 51.8 35.1 ± 95.5 0.2323

Not Mentioned 17.3 ± 4.7 7.4 ± 6.1 49.5 ± 40.3 0.0776

Orangi Town 23.2 ± 37.4 24 ± 35 30.5 ± 57.8 0.8115

Saddar Town 3.9 ± 0 0 ± 0 30.8 ± 0 <0.0001^

Shah Faisal Town 15.8 ± 23.1 9.2 ± 11 58.7 ± 152.2 0.2801

Site Town 24.7 ± 9.4 23.8 ± 12 9.5 ± 7.8 0.3592

Levels higher than the normal are indicated by: maternal blood ppm, Zn = 0.883 ± 0.070 and cord blood ppm, Zn = 4.738 (20,21) while in meconium >100μ/g dry wt 
was toxic (13).  
^P-value shows that in Gulbarg town, Liaquatabad town, Saddar and Steel Town are significantly different by location. P-value indicates that the observed result would 
be highly unlikely under the null hypothesis. No detectable zinc was present in samples from Khairpur.
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blood). P-value < 0.05 was considered 
statistically significant. Descriptive sta-
tistics were calculated for birth outcome 
characteristics and for toxic metals and 
trace elements.

Results

A total of 1034 samples were collected 
(meconium, maternal blood and cord 
blood). Of these, 606 were paired sam-
ples (meconium n = 202, cord blood 
n = 202, and maternal blood n = 202). 
The remaining 428 were unpaired 
(maternal blood n = 214, meconium 
n = 107 and cord blood n = 107). The 
unpaired samples were either due to the 
mother leaving the hospital before the 
baby passed meconium or the sample 
of meconium was misplaced by the 
mother or thrown away; this was an 
expected mishap, despite counselling 
the mother repeatedly (Figure 1). In the 

paired samples (n = 606) response rate 
was 100% of participants, with mother 
(n = 202), cord blood (n = 202) and 
meconium (n = 202). In the unpaired 
group (n = 428) response rate was 
66.7%, with mother (n = 214), cord 
blood (n = 107) and meconium (n = 
107). Overall response rate was 83%.

The results of 1034 samples of cord 
blood, maternal blood and meconium 
are shown in Tables 2–7. The meco-
nium contained higher quantities of Pb, 
Cd, Al, Cu, Fe and Zn compared to cord 
blood and maternal blood, while Pb was 
present in cord blood in small amounts.

All the samples of meconium tested 
positive for toxic metals. Quantitative 
results (mean ± SD) and frequency (%) 
of towns with results of the metals in 
maternal blood, cord blood and meco-
nium with respect to area of residence 
are shown in Tables 2–8. Of all residen-
tial areas, the steel mill area showed the 

highest levels of toxic metals, especially 
lead. The reference values have been 
mentioned in the legend for maternal 
blood, cord blood and meconium for 
each toxic metal and trace element 
mentioned in the tables.

Lead (Table 3 and Table 8): It was 
clearly shown that a large amount of 
lead was seen in the meconium in the 
new-born from all areas except Steel 
Town. Overall, in all areas where cord 
blood was studied, the amount of lead 
was very little or absent. In maternal 
blood the maximum amount of lead 
was seen in those mothers residing in 
Steel Town, Sadder Town and New 
Karachi Town. Overall, the number of 
towns with levels greater than 0.0088 
(maternal blood) (14), 0.00032 (cord 
blood) (14) and meconium 12 ± 14.9 
(18) was 11/20, i.e. 55% in each sample 
tested.

Table 3 Descriptive statistics of lead present in maternal blood (n = 416), cord blood (n = 309) and meconium (n = 309) for 
different Karachi areas

Location Maternal blood
(n = 416)

Mean ± SD

Cord blood (ppm)
(n = 309)

Mean ± SD

Meconium (ppm)
(n = 309)

Mean ± SD

P

Baldia Town 0.1 ± 0.3 0.4 ± 0.8 4.9 ± 8.3 0.197

Gadap Town 0.1 ± 0.1 0.4 ± 0.6 13.6 ± 11.8 0.0848

Gulbarg Town 1.2 ± 2.4 1.5 ± 2.7 9.4 ± 10.9 <0.0001^

Gulshan-e-Iqbal Town 0.2 ± 0.2 0.1 ± 0.1 11.6 ± 15.0 0.2484

Hyderabad 1.2 ± 1.7 0 ± 0 7 ± 10.0 0.5161

Jamshed Town 0 ± 0 0.1 ± 0.2 2.2 ± 3.9 0.4423

Khairpur Town 0 ± 0 0 ± 0 0 ± 0 –

Korangi Town 2.1 ± 4.4 3.2 ± 4.6 7.7 ± 7.5 0.1696

Landhi Town 0.5 ± 0.7 0.1 ± 0.2 2.3 ± 6.0 0.5638

Liaquatabad Town 1.2 ± 2.7 1.3 ± 2.8 6.5 ± 7.9 <0.0001^

Lyari Town 0.1 ± 0.4 0 ± 0 10.0 ± 9.4 0.0002^

Malir town 4.1 ± 5.3 0.3 ± 0.6 9.3 ± 10.5 0.0139^

New Karachi Town 2.4 ± 3.1 0.6 ± 0.4 3.4 ± 7.3 0.634

North Nazimabad 1.3 ± 3.3 0.7 ± 2.0 7.2 ± 9.8 <0.0001^

Not Mentioned 6.1 ± 7.7 2.0 ± 1.7 0 ± 0 0.2115

Orangi Town 1.2 ± 3.0 0.7 ± 2.4 11.0 ± 21.4 0.0053^

Saddar Town 1.6 ± 0 0.3 ± 0 1.2 ± 0 <0.0001^

Shah Faisal Town 3.1 ± 4.9 2.6 ± 4.5 14.4 ± 16.9 0.0102^

Site Town 0 ± 0 0 ± 0 9.3 ± 1.6 0.003^

Pb levels higher than the normal: maternal blood ppm, Pb = 0.0088 and cord blood ppm, Pb = 0.0097 (20,2) while in meconium >12 ± 14.9 μ/g dry wt was toxic (24).  
^P-value shows that in Gulbarg town, Khairpur town, Liaquatabad town, Lyari, Malir, North Nazimabad, Orangi town, Saddar, Shah Faisal, Site town and Steel Town 
are significantly different by location. P-value indicates that the observed result would be highly unlikely under the null hypothesis.
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Cadmium (Table 6 and Table 8): 
It was seen that Site Town and Baldia 
Town were highly affected, i.e. cadmium 
was present in the cord blood, followed 
by Jamshed Town and New Karachi, 
which were somewhat less affected. 
Meconium contained high quantities of 
cadmium in Landhi, Malir, Shah Faisal, 
Lyari, Gadap and Liaquatabad Town. In 
Hyderabad, maternal blood contained 
cadmium, while surprisingly it was ab-
sent in the cord blood and meconium 
of the new-born. Overall, the percentage 
of towns with level greater than 0.0089 
(maternal blood) (14), 0.00032 (cord 
blood) (14) and meconium 3.0 ± 7.44 
(4) was 20%, 5% and 20% respectively, 
in each sample tested.

Zinc  (Table 2 and Table 8): 
Zinc was present in large amount in 
the meconium in all areas except Hy-
derabad. In Steel Town area, zinc was 

absent in maternal blood and cord 
blood. In Korangi, Landhi, Lyari, Ma-
lir, North Nazimabad, Orangi and Site 
Town areas, zinc was present in the 
same amount both in cord blood and 
maternal blood. Overall, the percentage 
of towns with level greater than 0.883 
± 0.070 (maternal blood) (15), 4.738 
(cord blood) (14) and meconium 
>100μg/g (8) was 90%, 75% and 55% 
respectively, in each sample tested.

Iron (Table 4 and Table 8): Signifi-
cant amount of iron was present in the 
meconium of the new-born from all the 
areas included in the study. However, 
the maximum amount of iron was seen 
in the meconium of the Steel Town 
area. In maternal blood and cord blood, 
the amount of iron was very little, except 
in Hyderabad area where the maternal 
blood contained significant amount 
of iron. Overall, percentage of towns 

with levels greater than 1.272 ± 0.340 
(maternal blood) (15), and meconium 
>100μg/g (8) were 90% and 20% re-
spectively.

Copper (Table 5 and Table 8): 
Copper was present in the meconium 
in all areas except Site Town, Khair-
pur Town and Gulshan-e-Iqbal Areas, 
where copper was not detected in the 
meconium. Overall, in cord blood the 
amount of copper present was negli-
gible. Copper was detected in all the 
samples of maternal blood with the 
maximum being from those residing in 
Gulshan-e-Iqbal area. Overall, percent-
age of towns with copper levels greater 
than 1.003 ± 0.159 (mother’s blood) 
(15), 0.0951 (cord blood) (14) was 
80% and 70% respectively, and in meco-
nium (8) copper values >100μg/g were 
not detected.

Table 4 Descriptive statistics of iron present in maternal blood (n = 416), cord blood (n = 309) and meconium (n = 309) for 
different Karachi areas

Location Maternal blood
(n = 416)

Mean ± SD

Cord Blood (ppm)
(n=309)

Mean ± SD

Meconium (ppm)
(n = 309)

Mean ± SD

P 

Baldia Town 7.2 ± 4.1 14 ± 20.1 11.7 ± 14 0.7132

Gadap Town 20.3 ± 18.4 18.4 ± 16.7 16.9 ± 15.2 0.9698

Gulbarg Town 10.3 ± 13.4 19.2 ± 26 38 ± 61.9 0.025^

Gulshan-e-Iqbal Town 9.6 ± 15.5 1.7 ± 1.8 25.3 ± 21.5 0.2391

Hyderabad 268.1 ± 369 49.5 ± 41.1 43.1 ± 18.7 0.5583

Jamshed Town 1.4 ± 2.4 1.5 ± 1.7 21.8 ± 33.4 0.388

Khairpur Town 0 ± 0 0 ± 0 0 ± 0 –

Korangi Town 17.4 ± 12 18.2 ± 18.6 35.3 ± 40.8 0.3864

Landhi Town 10.5 ± 12.3 10.6 ± 8.0 18.2 ± 18.1 0.4316

Liaquatabad Town 12.3 ± 26.9 8.0 ± 12.8 38.6 ± 57.7 0.0025^

Lyari Town 17.0 ± 14.9 24.7 ± 20.8 18.8 ± 28.4 0.7256

Malir town 6.6 ± 6.1 33.6 ± 58.6 75.7 ± 150.8 0.2105

New Karachi Town 7.8 ± 12.7 15.3 ± 14.9 160.3 ± 218.4 0.1421

North Nazimabad 11.3 ± 17.3 23.3 ± 51.8 35.1 ± 95.5 0.2323

Not Mentioned 17.3 ± 4.7 7.4 ± 6.1 49.5 ± 40.3 0.0776

Orangi Town 23.2 ± 37.4 24 ± 35 30.5 ± 57.8 0.8115

Saddar Town 3.9 ± 0 0 ± 0 30.8 ± 0 <0.0001^

Shah Faisal Town 15.8 ± 23.1 9.2 ± 11 58.7 ± 152.2 0.2801

Site Town 24.7 ± 9.4 23.8 ± 12 9.5 ± 7.8 0.3592

Steel Town 0 ± 0 0 ± 0 109 ± 0 <0.0001^

Levels higher than the normal were indicated by: maternal blood ppm, Fe=1.272 ± 0.0340 (21), while in meconium >100μ/g dry wt was toxic (13).  
^P-value shows that in Gulbarg town, Khairpur town, Liaquatabad town, Saddar and Steel Town are significantly different by location wise. P-value indicates that the 
observed result would be highly unlikely under the null hypothesis. In Khairpur, Sadder and Steel Town Fe was not detected.
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Table 6 Descriptive statistics of cadmium present in maternal blood (n = 416), cord blood (n = 309) and meconium (n = 309) 
for different Karachi areas

Location Maternal blood
(n = 416)

Mean ± SD

Cord blood (ppm)
(n = 309)

Mean ± SD

Meconium (ppm)
(n = 309)

Mean ± SD

P

Baldia Town 0 ± 0.1 0.6 ± 1.3 0 ± 0 0.3587
Gadap Town 0 ± 0 0 ± 0.1 0.7 ± 0.7 0.1435
Gulbarg Town 0 ± 0.1 0.1 ± 0.3 0.3 ± 0.7 0.0317^
Gulshan-e-Iqbal Town 0 ± 0 0 ± 0 0 ± 0 –
Hyderabad 0 ± 0 0 ± 0 0 ± 0 –
Jamshed Town 0 ± 0 0 ± 0 0 ± 0 –
Khairpur Town 0 ± 0 0 ± 0 0 ± 0 –
Korangi Town 1.2 ± 3.2 0 ± 0 3.4 ± 8.1 0.2059
Landhi Town 0 ± 0 0 ± 0.1 1.9 ± 5 0.4562
Liaquatabad Town 0 ± 0.1 0.1 ± 0.2 1.3 ± 4.9 0.1359
Lyari Town 0 ± 0 0 ± 0 4.3 ± 9.8 0.1571
Malir town 0 ± 0 0 ± 0.1 0.6 ± 1.1 0.0832
New Karachi Town 0.1 ± 0.1 0.1 ± 0.2 0 ± 0 0.1633
North Nazimabad 0.1 ± 0.3 0 ± 0 0.1 ± 0.4 0.2034
Not Mentioned 0.3 ± 0.5 0.6 ± 0.9 6.6 ± 13.4 0.4511
Orangi Town 0 ± 0 0 ±0.1 0.1 ± 0.4 0.1747
Saddar Town 0.1 ± 0 0.1 ± 0 1.7 ± 0 <0.0001^
Shah Faisal Town 0 ± 0.1 0 ± 0.1 8.1 ± 31.6 0.3909
Site Town 0 ± 0 0.1 ± 0.1 0 ± 0 0.4648
Steel Town 0 ± 0 0 ± 0 0 ± 0 –

Level higher than the normal Cd levels: maternal blood ppm, Cd = 0.00089 and cord blood ppm, Cd = 0.00032 (20,21) while in meconium >3± 7.44 μ/g dry wt was 
toxic (24).  
^P-value shows that in Gulbarg town, Khairpur town, Saddar and Steel Town are significantly different by location. P-value indicates that the observed result would be 
highly unlikely under the null hypothesis.

Table 5 Descriptive statistics of copper present in maternal blood (n = 416), cord blood (n = 309) and meconium (n = 309) for 
different Karachi areas

Location Maternal blood
(n = 416)

Mean ± SD

Cord blood (ppm)
(n = 309)

Mean ± SD

Meconium (ppm)
(n = 309)

Mean ± SD

P

Baldia Town 1.2 ± 0.5 1.7 ± 2.8 5.1 ± 5.6 0.1633
Gadap Town 3.8 ± 5.5 1 ± 1.5 2.1 ± 3.7 0.7026
Gulbarg Town 2.3 ± 2.7 1.4 ± 2.4 5.6 ± 8.8 0.0106^
Gulshan-e-Iqbal Town 3.8 ± 2.1 0.9 ± 1.1 0 ± 0 0.0328^
Hyderabad 6 ± 5.8 3.5 ± 4.2 28.7 ± 33 0.4602
Jamshed Town 0.7 ± 0.6 0 ± 0.1 1.6 ± 2.8 0.5411
Khairpur Town 0 ± 0 0 ± 0 0 ± 0 -----
Korangi Town 6.2 ± 6.0 5.2 ± 3.8 26.3 ± 39.2 0.1825
Landhi Town 1.7 ± 1.7 5.9 ± 8.7 4.9 ± 5.4 0.4074
Liaquatabad Town 2.7 ± 2.3 1.5 ± 2.4 8.4 ± 15.3 0.0067^
Lyari Town 6.6 ± 4.6 2.8 ± 3.7 3.9 ± 7.0 0.2566
Malir town 2.7 ± 2.9 4.3 ± 5.8 10.4 ± 23.3 0.3758
New Karachi Town 4.5 ± 7.7 1.8 ± 2.6 5.8 ± 6.0 0.5491
North Nazimabad 2.3 ± 2.9 1.5 ± 2.4 5.3 ± 12.4 0.0488^
Not Mentioned 5.6 ± 2.9 2.6 ± 2.9 19.7 ± 23.2 0.2199
Orangi Town 2.7 ± 3.0 1.7 ± 3.1 16.4 ± 41 0.0522
Saddar Town 1.6 ± 0 0.5 ± 0 5 ± 0 <0.0001^
Site Town 7 ± 0.3 8.7 ± 5.4 0 ± 0 0.1298
Steel Town 0.8 ± 0 0.1 ± 0 13.9 ± 0 <0.0001^

Levels were higher than the normal are indicated by: maternal blood ppm, Cu=1.003 ± 0.159 and cord blood ppm, Cu = 0.0951 (20,21) while in meconium >100μ/g dry 
wt was toxic (13).  
^P-value shows that in Gulbarg town, Gulshan-e-Iqbal Town, Khairpur town, Liaquatabad town, North Nazimabad, Saddar and Steel Town are significantly different 
by location. P-value indicates that the observed result would be highly unlikely under the null hypothesis.
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Aluminium (Table 7 and Table 
8): Aluminium was present in meco-
nium in all areas studied. However, the 
concentration of aluminium was low 
in maternal blood in Jamshed Town, 
Khairpur town, Saddar Town, Site 
Town and Steel Town Areas. Refer-
ence values for aluminium could not 
be found in the biological samples ana-
lysed.

Discussion

The objective of our project was to 
determine toxic metal levels and trace 
elements in maternal blood, cord blood 
and meconium of the new-born. The 
levels identified will inform medical 
workers, industrialists and environmen-
talists about the toxic effects and levels 
of these metals and trace elements in 
pregnant women and their new-born.

This project can have an influence 
on the social sector and indirectly on the 
economy. The human fetus, child and 
adult may experience adverse health 
outcomes from parental or childhood 
exposures to environmental toxicants. 
The fetus and infant are especially 
vulnerable to toxicants that disrupt 
developmental processes during the 
limited period of pregnancy. The ad-
verse health effects linked to exposure 
of toxic metals – e.g. lead and cadmium 
and trace elements such as zinc, copper 
and iron – include fetal death, birth de-
fects, Small for Gestational age (SGA), 
pre-term birth, clinically overt cognitive, 
neurologic and behavioural abnormali-
ties, subtle neurophysiologic defects, 
childhood cancer, asthma, and other 
respiratory diseases. Environmental tox-
icants, especially lead, produce adverse 
effects at low exposure levels during 
fetal or developmental time periods (7). 

Limited numbers of studies have been 
conducted on specific exposure during 
pregnancy.

Although sample analysis of met-
als such as lead has been undertaken 
previously (3-5,8,19), this is the first 
study done on pregnant mothers and 
their new-born via cord blood and 
meconium. Animal studies have already 
been undertaken (5) where the effects 
of lead intoxication during pregnancy 
and lactation was studied in the hepatic 
system of rats, which indicated adverse 
neonatal liver function. Based on this 
study and previous studies (3-5,8,19), 
we expected high levels of lead in the 
samples of maternal blood, cord blood 
and meconium from industrial areas of 
Karachi. In this study the presence of 
lead in the fetus occurred due to the free 
passage of lead from the mother to the 
fetus, which is of clinical relevance since 

Table 7 Descriptive statistics of aluminium present in maternal blood (n = 416), cord blood (n = 309) and meconium (n = 309) 
for different Karachi areas

Location Maternal blood
(n = 416)

Mean ± SD

Cord blood (ppm)
(n = 309)

Mean ± SD

Meconium (ppm)
(n = 309)

Mean ± SD

P

Baldia Town 11.4 ± 19.3 18.8 ± 25 95.6 ± 84 0.0776

Gadap Town 23.2 ± 27.4 36.9 ± 8 144.2 ± 98.4 0.0872

Gulbarg Town 11.8 ± 12.5 20.8 ± 27.6 141.2 ± 119.2 <0.0001^

Gulshan-e-Iqbal Town 120.7 ± 206.2 7.3 ± 7.5 190.6 ± 147.1 0.3646

Hyderabad 38.2 ± 32.5 3.8 ± 1.0 218.1 ± 42.3 0.0115^

Jamshed Town 0.7 ± 1.2 0.8 ± 0.8 81.8 ± 115.7 0.3019

Khairpur Town 0 ± 0 0 ± 0 0 ± 0 –

Korangi Town 8.1 ± 7 6.1 ± 5.4 84.6 ± 65 0.0013^

Landhi Town 13.5 ± 17 12 ± 15.4 130.1 ± 97.2 0.0036^

Liaquatabad Town 5.3 ± 8.7 6.5 ± 8.8 109.9 ± 94.7 <0.0001^

Lyari Town 7.7 ± 10.9 13.4 ± 13.2 45.5 ± 64.6 0.0723

Malir town 13.8 ± 20.5 32.1 ± 63 119 ± 95.2 0.0012^

New Karachi Town 15.8 ± 21.8 20.4 ± 32.8 193.1 ± 113.7 0.0022^

North Nazimabad 9.3 ± 17.9 31.9 ± 81.5 146.3 ± 121.2 <0.0001^

Not mentioned 22.5 ± 20.7 8.1 ± 10.4 86.6 ± 42.8 0.0076^

Orangi Town 16.4 ± 22.6 25.8 ± 32.7 102.9 ± 101.4 <0.0001^

Saddar Town 6.2 ± 0 4.6 ± 0 210.7 ± 0 <0.0001^

Shah Faisal Town 12.9 ± 19.4 9.0 ± 13.6 141.6 ± 125.2 <0.0001^

Site Town 1.6 ± 2.3 11.0 ± 10.4 218.3 ± 97.5 0.0513

Steel Town 0.2 ± 0 0 ± 0 11.3 ± 0 <0.0001^

^P-value shown for Gulbarg town, HyderabadKhairpur town, Korangi, Landhi, Liaquatabad,Malir, New Karachi, North Nazimabad, Others, Orangi, Saddar, Shah 
Faisal town and Steel Town are significantly different by location. P-value indicates that the observed result would be highly unlikely under the null hypothesis.
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lead is always toxic, irrespective of its 
concentration (20).

Few studies have been conducted 
on cadmium levels. When we com-
pared our results with previous studies 
(8,14), we found the levels to be higher 
in pregnant women and the cord blood 
of the study group. Presence of these 
toxic metals in the meconium may in-
dicate the excretion of the metals by the 
baby in utero. Hence, the meconium 
passed by the baby after birth contains a 
high quantity of the metals.

All our meconium samples tested 
positive for toxic metals and trace 
elements. Meconium reflects fetal 
exposure to toxic metals and mineral 
content, from mother to the fetus via 
blood circulation and excessive levels 
of toxins and certain toxic metals which 
harm the fetus. The levels of toxic metals 
and trace elements in cord blood may 
not reflect the extent of fetal exposure 
to toxic metals or the actual degree of 
excess or deficiency of trace elements. 
The reason is that the substances pro-
cessed by the fetus accumulate in the 
fetal intestine, thus meconium analysis 
can be used to assess levels of fetal expo-
sure to toxic metals and mineral content 
and indirectly of the mother and the 
environment in which she and her fam-
ily resides. This may explain the higher 
quantities of lead, cadmium, copper, 
iron and zinc in the meconium of the 

new-born than in the cord blood and 
maternal blood (8,14,15).

In this study the percentage of zinc 
and iron in meconium >100μg/g dry 
weight was seen in 55% and 20% of the 
industrial towns of Karachi; the study 
conducted by Türker et al. (8) showed 
90% and 53% respectively, possibly due 
to the population studied which was 
in very close proximity (within a 20 
km radius) of the petroleum refinery 
and dye industries. While 100% of the 
meconium samples tested for copper 
<100μg/g, in the Türker study 100% of 
the samples tested >100μg/g. This vari-
ation could be due to interference with 
the rates of placental transport of trace 
element. This observation needs further 
research as some of the minerals, e.g. 
zinc, are transported across the placenta 
against a concentration gradients (21).

This study, on the other hand, has 
shown higher levels when compared 
to previous studies done by Cibele et 
al. (14) on toxic and essential elements 
in maternal and cord blood. Certain 
industrial areas, e.g. S.I.T.E and Steel 
town area, showed much higher levels. 
Iron levels were low compared to in-
ternational data, due to micronutrient 
deficiency in the mothers and hence in 
the new-born and even the meconium. 
Overall, this indicates iron deficiency in 
women in the area, which is supported 
by other studies from the region (22).

Comments on aluminium could 
not be made since this is the first time 
maternal, cord and meconium samples 
have been collected for analysis. How-
ever, this analysis may give an insight as 
a standard for further studies, especially 
from low socio-economic areas. This 
study included only pregnant women 
residing in industrial areas. Therefore, 
further work should be done with a 
larger sample size to include individuals 
not residing in the industrial areas in 
order to avoid bias. 

A limitation of this study is that en-
vironmental assessment of the studied 
elements and its correlation with blood 
levels was not done. This aspect needs to 
be covered in future studies.

Broad longitudinal studies begin-
ning before or during early pregnancy 
are urgently needed to accurately meas-
ure and assess the relative importance 
of parental and childhood exposure in 
order to evaluate adverse effects such as 
neurophysiologic and other functional 
defects. There is also an urgent need 
to accelerate development and use of 
biomarkers of exposures and genetic 
susceptibility in epidemiological stud-
ies.

It is recommended that a larger 
sample size study be done involving 
the complete family residing in the 
industrial areas; knowledge of exact dis-
tance from the industrial site; analysis 

Table 8 Percent distribution of the studied industrial areas in Karachi: those exceeding the reference levels of toxic metals 
and trace elements in maternal blood, cord blood and meconium

Maternal blood (%) Cord blood (%) Meconium (%)

Trace elements

Zinc (Zn) 90 75 55

Copper (Cu) 80 70 100*

Iron (Fe) 90 Not detected 20

Toxic metals

Lead (Pb) 55 55 55

Cadmium (Cd) 20 25 20

Aluminium (Al) Comparative published data not available

Frequency (%) of industrial towns having trace elements and toxic metals in the maternal blood, cord blood and meconium of the new-born are shown. In meconium, 
levels >100μg/g are toxic.  
*100% of the meconium samples did not contain Cu levels in toxic amounts. Al levels have not been documented previously in a research studies. For the remaining, 
reference values are used (8,15).
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of placental samples; and father and/
or mother working in the concerned 
industry as an inclusion criterion. Also, it 
needs to be determined whether or not 
industries are using the recommended 
safety environmental precautions, 

which should also be critically assessed, 
as well as government measures taken 
for the safety of individuals and their 
families residing at or near the industrial 
towns.
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Pregnancy outcome variables and associated factors 
in different nationalities living in Kuwait
Abdur Rahman 1, Haila Al-Rashidi 2 and Saeed Akhtar 3

Différences en matière d’issues de grossesse et leurs prédicteurs entre les diverses nationalités résidant au 
Koweït

RÉSUMÉ La présente étude visait à analyser les différences en matière d’issue de grossesse entre les différentes 
nationalités résidant au Koweït. Des données transversales ont été recueillies auprès de 369 dyades mère-nouveau-
né au moment de l’accouchement sur la taille de la mère, l’hémoglobine (Hb) maternelle, l’hémoglobine de l’enfant 
(Hbe), le périmètre brachial (PB), l’âge gestationnel, le poids du placenta (PP), le poids de naissance (PN), la taille 
vertex-talon (TVT), et le périmètre crânien (PC). Des différences significatives ont été observées entre les diverses 
nationalités en ce qui concerne l’Hb maternelle, le PC, le LVT, le PP et la taille de la mère. Les femmes koweïtiennes 
et indiennes présentaient un PP plus faible et leurs bébés avaient un PC et une TVT inférieures. La prévalence de 
l’anémie (Hb <11,0 g/dL) était comprise entre 7,1 % (Libanaises) et 30,0 %  (Koweïtiennes) avec une prévalence 
globale de 19,5 %. La prévalence du faible poids de naissance était de 3,5 %.  L’analyse de régression linéaire 
multiple a révélé que le PP constituait un facteur prédictif pour le PN, la LVT et le PC. Des différences significatives 
ont été observées entre les diverses nationalités en termes d’Hb maternelle, de PC, de LVT, de PP et de taille de la 
mère. L’importance de ces différences et les facteurs qui y contribuent nécessitent des recherches supplémentaires.

االختالفات يف نتائج احلمل ومنبئاته بني اجلنسيات املختلفة املقيمة يف الكويت
عبد الرمحن، هائلة الرشيدي، سعيد اخر

اخلالصــة: متثــل اهلــدف مــن هــذه الدراســة يف التحقيــق يف االختافــات القائمــة يف نتائــج احلمــل بــني اجلنســيات املختلفــة املقيمــة يف الكويــت. 
وقــد مُجعــت بيانــات مقطعيــة مــن 369 زوجــًا مــن األمهــات واملواليــد عنــد الــوالدة تتعلــق بطــول األم، وهيموجلوبــني األم، وهيموجلوبــني 
الطفــل، وحميــط العضــد، والعمــر الــوالدي، ووزن املشــيمة، والــوزن عنــد امليــاد، وطــول اجلنــني مــن تــاج الــرأس إىل كعــب القــدم، وحميــط 
ــوزن  ــيمة وال ــني ووزن املش ــط رأس اجلن ــني األم وحمي ــن هيموجلوب ــة يف كل م ــيات املختلف ــني اجلنس ــرية ب ــات كب ــت اختاف ــرأس. ولوحظ ال
ــرأس  ــط ال ــاض حمي ــم بانخف ــم مواليده ــيمة ويتس ــاض وزن املش ــات بانخف ــات واهلندي ــاء الكويتي ــم النس ــول األم. وتتس ــاد وط ــد املي عن
ــني ــيلر( ب ــني 11> 0 جرام/ديس ــدم )هيموجلوب ــر ال ــار فق ــدل انتش ــراوح مع ــدم. وت ــب الق ــرأس إىل كع ــاج ال ــن ت ــول م ــاض الط  وانخف
7.1 % )بــني اللبنانيــات( و30.0 % )بــني الكويتيــات( مــع معــدل انتشــار كي بلــغ 19.5 %. وبلــغ معــدل انتشــار انخفــاض وزن املواليــد 3.5 %. 

وكشــف حتليــل انحــدار خطــي متعــدد عــن وزن املشــيمة باعتبــاره منبئــًا مهــًا للــوزن عنــد امليــاد وطــول اجلنــني مــن تــاج الــرأس إىل كعــب 
القــدم وحميــط الــرأس. ويســتلزم احتســاب أمهيــة هــذه االختافــات والعوامــل املســامهة فيهــا إجــراء مزيــد مــن البحــث بشــأهنا.

ABSTRACT This study aimed to investigate differences in pregnancy outcome among various nationalities residing 
in Kuwait. Cross-sectional data were collected from 369 mother–infant dyads at delivery on mother height (MH), 
mother haemoglobin (mHb), child haemoglobin (cHb), mid-upper arm circumference (MUAC), gestational 
age (GA), placental weight (PW), birth weight (BW), crown–heal length (CHL), and head circumference (HC). 
Significant differences among various nationalities were observed in mHb, HC, CHL, PW and MH. Kuwaiti 
and Indian women had lower PW and their babies had lower HC and CHL. Prevalence of anaemia (Hb <11.0 
g/dL) ranged from 7.1% (Lebanese) to 30.0% (Kuwaiti) with the overall prevalence of 19.5%. Prevalence of low 
birth weight was 3.5%.  Multiple linear regression analysis revealed PW as a significant predictor of BW, CHL 
and HC. Significant differences among various nationalities were observed in mHb, HC, CHL, PW and MH.The 
significance of these differences and their contributing factors needs further research.

https://doi.org/10.26719/2017.23.10.688
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Introduction

Normal pregnancy outcome is impor-
tant for the normal development, health 
and well-being of the newborn. The 
current hypothesis on the fetal origin 
of later-life chronic diseases suggests 
that exposure of the fetus to an adverse 
environment, including malnutrition, 
predisposes a person to later life chronic 
diseases, such as cardiovascular diseas-
es, hypertension, diabetes and obesity 
(1,2). Birth weight is one of the most 
important predictors of fetal survival 
and health. Children born with low birth 
weight are at increased risk of death 
in the first year of life compared with 
children born with normal birth weight. 
In the United States of America (USA), 
infants with low birth weight make up 
8% of all births, yet they represent more 
than 60% of all infant deaths (3).

Although the incidence of low birth 
weight in Kuwait is low, ranging from 
3.4% to 4.5% of births (4,5), a significant 
increase in poor pregnancy outcomes 
including stillbirth, low birth weight 
and macrosomia has been reported 
recently(6). In addition, differences in 
birth weights between the main ethnic 
groups in Kuwait have been reported 
(7,8). Kuwait is a multiethnic society 
and two thirds of the population are 
expatriates of various nationalities. The 
current population of Kuwait is 4.16 
million, of which 1.35 million (30.4%) 
are Kuwaitis and 3.09 million (69.6%) 
are non-Kuwaitis (9). According to 
the 2011 population census, people 
from South Asia (34%) and other Arab 
countries (21%) make up most of the 
non-Kuwaiti population. The main 
nationalities in Kuwait are Indian and 
Egyptian (10).

Studying the relationship between 
placental  factors and pregnancy 
outcomes such as birth weight, fetal 
malnutrition and anaemia has gained 
considerable interest in recent years 
(11). The birth weight of a baby de-
pends not only on the mother’s nutri-
tion but also on the placenta’s ability to 

transport nutrients to it from its mother 
(2). Placental weight and volume 
can predict pregnancy outcome and 
thus the future health of the newborn 
(12–14). For example, placental size 
and shape has been reported to predict 
blood pressure at age 9 years (15). Thus, 
the shape and size of the placenta at 
birth has become a new marker for preg-
nancy outcome and for chronic disease 
in later life (2). It has been reported that 
placental characteristics are not only 
influenced by neonatal, nutritional and 
environmental factors (16–18), but 
also by ethnicity (19–21). It is there-
fore, important to study the influence 
of ethnicity on placental parameters as 
well as other variables associated with 
pregnancy outcome.

The multiethnic society in Kuwait 
provides an opportunity to study differ-
ences between nationalities in pregnan-
cy and pregnancy outcome variables. 
The aim of this study therefore was to 
investigate differences between various 
nationalities living in Kuwait in mater-
nal and pregnancy variables, including 
placental weight, and infant-related 
birth characteristics. We also evaluated 
the predictive value of placental weight 
on various pregnancy outcome vari-
ables.

Methods

Study design and setting
We conducted a cross-sectional study 
at the Al-Sabah Maternity Hospital, 
Kuwait. This is the only specialized 
maternity hospital in Kuwait, with 
about 12 000 deliveries a year, which 
represents one third of all deliveries in 
the country. 

Sample size and study 
participants
To detect a minimum difference of 0.3 
between proportions of mothers with 
anaemia of any of 2 nationalities, and 
assuming a prevalence of anaemia of 
30% in one of the ethnic groups, an 

alpha value of 0.05 and study power of 
≥ 0.95, we needed a sample of at least 65 
mothers in each nationality.

Women who were admitted to the 
hospital and delivered their baby be-
tween 07:00 and 19:00 over a period of 
3 months in 2011 were recruited into 
the study. Night deliveries were not 
included in the study because of re-
stricted access to the hospital at night. 
Eligible participants were women who 
had been resident in Kuwait for at least 
1 year. Women with multiple pregnan-
cies, gestational diabetes, and those 
diagnosed with hypertension and other 
cardiovascular diseases were excluded 
from the study.

Data collection
Maternal interviews and measurements 
were conducted either before or after 
delivery depending on the mother’s 
condition. Information on national-
ity, length of stay in Kuwait (in case 
of non-Kuwaiti nationals), number of 
children and parity were obtained from 
the women during the interview. Data 
on mother’s height and age, mid-upper 
arm circumference and gestational 
age were obtained from the medical 
records. After delivery, birth weight 
of each neonate was recorded to the 
nearest 10 g, and crown to heel length 
and head circumference were meas-
ured to the nearest 0.1 cm, using non-
stretchable tape. Placental weight was 
obtained by weighing the placenta after 
draining all the blood. The haemoglobin 
(Hb) levels of the child (cHb) and the 
mother (mHb) are routinely measured 
at delivery and admittance respectively 
at the hospital laboratory, and these 
data were obtained from the hospital 
records. Placental weight to birth weight 
ratio was also calculated.

Statistical analyses
Data were analysed with SPSS for Win-
dows, version 21. Data are expressed as 
mean and standard deviation (SD) as 
appropriate. One way analysis of vari-
ance with Bonferroni correction, as post 
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hoc analysis, was used to estimate mean 
differences. Simple and multiple regres-
sion analyses were performed to test the 
significance of associations. The preva-
lence of anaemia, defined as Hb < 11.0 
g/dL (22), in the different nationalities 
was compared with the chi-squared 
test. The level of significance was set at 
P < 0.05.

Ethical considerations
The study was conducted according to 
the guidelines laid down in the Declara-
tion of Helsinki and the study protocol 
was approved by the Ministry of Health 
of the State of Kuwait. Written informed 
consent was obtained from all the par-
ticipants.

Results

A total of 369 mother-baby pairs were 
included in the study: 80 (22%) were 
Kuwaitis, 81 (22%) Egyptians, 45 
(12%) Indians, 42 (11%) Syrians, 28 
(6%) Lebanese and 93 (25%) other 
nationalities. The other nationalities in-
cluded Iranians, Pakistanis, Jordanians 
and Filipinos; the individual numbers in 
these nationalities were not enough to 
conduct meaningful statistical analysis. 

The maternal and pregnancy out-
come variables (mean and SD) accord-
ing to nationality are shown in Table 1. 
Analysis of variance showed significant 
difference between the nationalities in 
mHb (P = 0.001), head circumference 
(P = 0.011), crown-heel length (P = 
0.039), placental weight (P = 0.002), 
maternal height (P < 0.001) and mater-
nal age (P < 0.0001). On the other hand, 
there were no significant differences 
between the nationalities in birth weight 
(P = 0.423), cHb (P = 0.337), placental 
weight/birth weight ratio (P = 0.352), 
gestational age (P = 0.283) and mid-
upper arm circumference (P = 0.330).

The Bonferroni post-hoc analysis 
showed that Syrian women with a mean 
age of 26.4 (SD 5.3) years were signifi-
cantly younger than Kuwaiti and Indian 

women. Indian women (mean 
height = 154.6, SD 14.7 cm) were 
significantly shorter than the other 
nationalities. Kuwaiti and Indian 
women had significantly lower 
mean placental weight [629.9 (SD 
78) g and 629.5 (SD 92) g re-
spectively] than Lebanese women 
[695.5 (SD 100) g]. In addition, 
babies born to Indian women had 
significantly lower head circumfer-
ence compared to Kuwaiti women 
but not to the other nationalities. 
Crown-heel length was not sig-
nificantly different between the 
different nationalities. Mean mHb 
levels in Kuwaiti women were sig-
nificantly lower than Egyptian and 
Indian women but not compared 
with other nationalities.

The overall prevalence of anae-
mia (Hb < 11.0 g/dL) in the 369 
mother–baby pairs was 19.5%. 
Although there were wide varia-
tions in the prevalence of anaemia 
between the various nationalities, 
ranging from 7.1% in Lebanese 
women to 30.3% in Kuwaiti wom-
en (Table 2), the differences were 
not statistically significant (P = 
0.057). There were no significant 
differences in birth weight between 
the nationalities. The overall preva-
lence of low birth weight (defined 
as birth weight < 2 500 g) was 3.5%. 

Multiple regression analysis 
(Table 3) showed that placental 
weight was a significant predic-
tor of birth weight (P < 0.001), 
crown-heel length (P < 0.001) and 
head circumference (P = 0.004). 
In addition, maternal height was a 
significant predictor of birth weight 
(P = 0.044) and crown-heel length 
(P = 0.04), after adjusting for vari-
ous confounding variables. Gesta-
tional age was the only predictor 
of placental weight (P = 0.013). 
The placental weight/birth weight 
ratio was not a significant predictor 
of any of the pregnancy outcome 
variables (data not shown). Ta
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Discussion

The overall prevalence of low birth 
weight in this sample was 3.5%, which is 
comparable to the previously reported 
prevalence of low birth weight in Kuwait 
(4,5). However, we did not find a signifi-
cant difference in birth weight between 
the nationalities studied, in contrast to 
previously reported studies on birth 
weight among various ethnic groups 
in Kuwait (7,8). Our smaller sample 
size compared with these studies could 
have resulted in this lack of statistical 
significance.

Another significant finding in our 
study was the very high prevalence of 
anaemia (30%) in Kuwaiti pregnant 
women. Several studies have shown that 

anaemia is a significant public health 
problem in Kuwait (23–25). Previous 
studies from Kuwait reported that 28.7-
36.8% of pregnant Kuwaiti women were 
anaemic (25,26) and our results agree 
with these reports. Differences in the 
dietary pattern between nationalities 
could be the reason for the difference 
in the prevalence of anaemia. Although 
we do not have information about the 
dietary pattern of this sample, a previous 
study reported that a large proportion 
of Kuwaiti pregnant women had not 
eaten iron-rich foods like beef (62.4%), 
goat or lamb (45.2%), fish (54.6%), liver 
(87.3%) and white bread (which is forti-
fied with iron and some B vitamins as 
required by law) (74%) at all during the 
week preceding the interview (25). In 

addition, the consumption of tea and 
coffee, which are known to interfere 
with iron absorption, was high in this 
group.

We found significant differences 
between the nationalities in placental 
weight and head circumference. Kuwaiti 
and Indian women had significantly 
lower placental weight compared with 
Lebanese women, and babies born to 
Indian women had significantly lower 
head circumference compared with 
Egyptian women, suggesting the predic-
tive importance of placental weight to 
pregnancy outcome in Indian women. 
In a previous study, the placental weight 
of Indian women was reported to be 
significantly lower than that of Malay 
and Chinese women (11). Similarly, 

Table 2 Prevalence of anemia in various nationalities

Nationality Total number Number with anaemia (HB < 11 g/dL) %

Kuwaiti 80 24 30

Egyptian 81 11 14

Indian 45 7 16

Syrian 42 9 21

Lebanese 28 2 7

Chi-squared = 10.7 (df = 5); P = 0.057.

Table 3 Predictors of pregnancy outcome variables in multiple linear regression analyses

Dependent variable Predictors in the 
final model

Regression 
coefficient (β)

95% confidence 
interval

P-value R2

BW (kg) Model 1 Constant 0.766 – – 0.402

PW (g) 0.003 0.002 to 0.003 < 0.001

MH (cm) 0.556 0.015 to 1.096 0.044

Sex 0.157 0.054 to 0.259 0.003

HC (cm) Model 2 Constant 36.731 – – 0.132

PW (g) 0.005 0.002 to 0.008 0.004

MUAC (cm) –0.143 –0.231 to –0.055 0.002

Sex 0.972 0.370 to 1.573 0.002

CHL (cm) Model 3 Constant 36.541 – – 0.171

PW (g) 0.011 0.006 to 0.016 < 0.001

Hb (g/dL) –0.315 –0.624 to –0.005 0.046

MH (cm) 0.051 0.002 to 0.009 0.040

Sex 1.550 0.629 to 2.471 0.001

PW (g) Model 4 Constant 64.330 – – 0.223

GA 2.136 1.236 to 3.036 < 0.001

BW = birth weight, HC = head circumference, CHL = crown-heel length, PW = placental weight, MH = mother height, MUAC = mid-upper arm circumference, mHb = 
mother haemoglobin, cHb = child haemoglobin, GA = gestational age.
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lower placental weight has been re-
ported previously in Asian women 
compared with European and Afro-
Caribbean women (27). Several other 
studies have reported that placental 
characteristics differ between different 
ethnic groups (27–29). When adjusted 
for other confounding variable in the 
regression analysis, placental weight was 
a significant predictor of birth weight, 
crown-heel length and head circumfer-
ence. Other studies have also shown 
that placental weight was a predictor of 
birth weight (11–15), neonatal length 
and head circumference (11).

Several studies have suggested that 
the placental weight/birth weight ratio 
is a useful marker for pregnancy out-
come (30,31). It has been suggested 
that the combination of a large placenta 
and low birth weight is a strong inde-
pendent risk factor for cardiovascular 
disease in adulthood (32). However, 
in our study, the placental weight/birth 
weight ratio was not a significant predic-
tor of any of the birth outcomes (birth 
weight, head circumference, crown-
heel length). Similar to our findings, 
other studies have also found that the 
placental weight/birth weight ratio is 

not a consistent predictor of pregnancy 
outcome (27–29).

Our study has several limitations. 
First, we used a convenience sampling 
approach for logistic reasons, and col-
lected our sample only during the day 
time (07:00 to 19:00), as our access 
to the hospital during the night was re-
stricted. However, not including deliv-
eries that occurred at night is unlikely to 
affect the representativeness of our sam-
ple of the general population. Second, 
the length of residence in Kuwait for 
the non-Kuwaiti participants was not 
included in the analysis, which, although 
unlikely, could have confounded the 
results. Third, we did not collect data 
on the nutritional status of the women 
or their socioeconomic status, which 
could be potential confounding fac-
tors. One of the main predictors of 
fetal growth is the weight gain during 
pregnancy. As this was a cross-sectional 
study and data were collected only at 
the time of delivery, information on 
weight gained during pregnancy could 
not be obtained. Therefore, a prospec-
tive longitudinal study in which women 
are followed throughout pregnancy un-
til delivery would provide more robust 

data on the various factors which could 
have a confounding effect on the preg-
nancy outcome variables.

Conclusion

Our study found significant differences 
in head circumference between differ-
ent nationalities living in Kuwait and 
these differences were predicted by 
placental weight. Further research is 
needed to elucidate the significance of 
these differences in pregnancy outcome 
and factors that contribute to these dif-
ferences.
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Near-miss cases admitted to a maternal intensive care 
unit, Alexandria, Egypt
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Étude des cas de décès évités de justesse admis en unité de soins maternels intensifs à Alexandrie (Égypte) 

RÉSUMÉ Les études portant sur les cas de survie à des complications sévères de la grossesse, encore appelés « décès 
maternels évités de justesse », sont peu nombreuses dans la Région de la Méditerranée orientale. Pour identifier les 
facteurs et diagnostics prédisposants dans les cas de décès maternels évités de justesse, des patientes admises à l’unité 
de soins maternels intensifs de l’hôpital universitaire El-Shatby d’Alexandrie (Égypte) ont été examinées. Dans une 
enquête prospective portant sur 448 cas répondant aux critères OMS de décès évité de justesse et admis à l’unité de 
soins maternels intensifs de l’hôpital universitaire El-Shatby au cours de l’année 2014, les dossiers ont été examinés et 
les patientes ont été interrogées puis suivies afin d’évaluer l’évolution de leur état de santé. Le faible niveau d’éducation 
des mères et l’inadéquation des soins prénatals étaient associés de manière significative à la mortalité maternelle. La pré-
éclampsie sévère et l’hémorragie du postpartum étaient les causes d’hospitalisation les plus fréquentes (40,2 % et 23,8 %, 
respectivement). L’indice de mortalité s’élevait à 8,5 %. La septicémie et les dysfonctionnements organiques multiples 
étaient des facteurs prédictifs significatifs de la mortalité maternelle.

دراسة للحاالت التي شارفت عىل الوفاة وُأدخلت وحدة العناية املركزة لألمهات، اإلسكندرية، مرص
إيان أنور سلطان، صفية إبراهيم شحاتة، سلوى شعبان شعراوي، منى محدي عرشي

اخلالصــة: ُتعــرف النجــاة مــن مضاعفــات احلمــل احلــادة باســم احلــاالت املرشفــة عــى الوفــاة؛ إال أن الدراســات املتعلقــة باحلــاالت املرشفــة عــى الوفــاة 
ــم  ــم تقيي ــاة، ت ــة عــى الوف ضــة وتشــخيص احلــاالت املرشف ــد العوامــل املعرِّ ــة العــدد يف إقليــم رشق املتوســط. ولتحدي ــاء احلمــل وحــول الــوالدة قليل أثن
املريضــات الــايت تــم إدخاهلــن "وحــدة العنايــة املركــزة لألمهــات" بمستشــفى الشــاطبي اجلامعــي يف اإلســكندرية بمــر. وأجــري مســح اســتباقي تضمــن 
مقابــات مــع 448 حالــة اســتوفت معايــري منظمــة الصحــة العامليــة املتعلقــة باملرشفــة عــى الوفــاة أثنــاء احلمــل وحــول الــوالدة وتــم إدخاهلــا "وحــدة العنايــة 
املركــزة لألمهــات" بمستشــفى الشــاطبي خــال عــام 2014 واســتعراض ســجاهتا ومتابعتهــا لتقييــم نتائجهــا. وارتبــط انخفــاض مســتوى تعليــم األمهــات 
وعــدم كفايــة الرعايــة يف فــرة مــا قبــل الــوالدة ارتباطــًا ذا داللــة بمعــدل وفيــات األمهــات. وشــكل تســمم احلمــل الشــديد والنــزف التــايل للوضــع أكثــر 
ــتوى  ــاض مس ــّد انخف ــات 8.5 %. وُع ــؤرش الوفي ــغ م ــوايل(. وبل ــى الت ــزة )40.2 % و23.8 % ع ــة املرك ــدة الرعاي ــات لوح ــال األمه ــيوعًا إلدخ ــباب ش األس
د منّبئــني مهمــني  م وخلــل األعضــاء املتعــدِّ التعليــم وعــدم كفايــة الرعايــة يف مرحلــة مــا قبــل الــوالدة حمدديــن مهمــني لوفيــات األمهــات. وشــّكل التســمُّ

لوفيــات األمهــات.

ABSTRACT Survival of severe pregnancy complication is known as maternal near-miss; however, studies on maternal 
near-miss are few in the Eastern Mediterranean Region. To identify the predisposing factors and diagnoses of near-miss 
cases, patients admitted to the maternal intensive care unit of El-Shatby University Hospital in Alexandria, Egypt, were 
assessed. A prospective survey was conducted where 448 cases that fulfill the WHO criteria of near-miss and admitted to 
El Shatby maternal intensive care unit during 2014 were interviewed, their records were reviewed and were followed up to 
assess their outcome. Low maternal education and inadequate antenatal care were significantly associated with maternal 
mortality. Severe pre-eclampsia and post-partum hemorrhage were the most common causes of admission (40.2% and 
23.8% respectively). Mortality index was 8.5%. Sepsis and multiple organ dysfunction were significant predictors of maternal 
mortality.

https://doi.org/10.26719/2017.23.10.694
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Introduction

Maternal death is defined by the World 
Health Organization (WHO) as “death 
of a woman while pregnant or within 
42 days of termination of pregnancy, 
irrespective of the duration and the site 
of the pregnancy, from any cause related 
to or aggravated by the pregnancy or its 
management, but not from accidental or 
incidental causes” (1). Maternal death is 
used for evaluation of health services’ 
quality as well as the socioeconomic 
development of a population (2).

Globally, there were 289 000 ma-
ternal deaths in 2013 with more than 
1 life lost every 2 minutes. In Egypt, 
about 860 Egyptian women died from 
complications related to pregnancy and 
childbirth in 2013 with a maternal mor-
tality ratio of 45 maternal deaths per 
100 000 live births and a lifetime risk of 
maternal death of 1 in 710 (3).

Despite these high national figures, 
the number of maternal deaths is low 
at the hospital level. This therefore does 
not allow for proper identification of 
the risk factors and the quality of care at 
the local level (4). In view of this, WHO 
proposed the evaluation of maternal 
near-misses, meaning “a woman who 
nearly died but survived a complication 
that occurred during pregnancy, child-
birth or within 42 days of termination of 
pregnancy” (1).

WHO developed a definition of and 
identification criteria for maternal near-
miss cases in 2009. This was followed 
by the “WHO near-miss approach for 
maternal health” in 2011 (5,6). Ac-
cording to WHO, the identification of 
maternal near-miss cases is based on 2 
components:

• Identification of specific complica-
tions such as severe pre-eclampsia 
and/or critical interventions such as 
blood transfusion.

• Identification based on organ dys-
function criteria including clinical, 
laboratory and management-based 
criteria (1).

Few studies on maternal near-miss-
es have been conducted in the Middle 
East and North Africa (3,7). The aim 
of this study was to identify the factors 
associated with maternal near misses 
and the diagnoses on admission to the 
intensive care unit (ICU) of a university 
hospital in Alexandria, Egypt, in relation 
to the outcome.

Methods

Study design and setting
A prospective study was carried out in 
the maternal ICU of El Shatby Univer-
sity Hospital in Alexandria, Egypt. The 
study was conducted over 1 year from 1 
January to 31 December 2014.

Study participants
All women (448 women) admitted 
to the ICU in the study period were 
included.

Data collection
The women were interviewed to 
identify potential predisposing factors 
and causes of maternal near-miss. For 
severely ill women, one of their rela-
tives (husband, mother or sister) was 
interviewed instead. Then, all recruited 
women were followed up to assess their 
outcome.

Data were collected using an inter-
view questionnaire that enquired about: 
sociodemographic characteristics, med-
ical history, past and current obstetric 
histories and antenatal care received. 
The admission and medical records of 
the women were also reviewed.

Data analysis
Data were analysed using SPSS, version 
20. Data are presented as numbers and 
percentages for categorical variables 
and means and standard deviations 
(SD) for continuous variables (age of 
women, inter-pregnancy interval and 
length of stay in the ICU). For com-
parisons between died and survived 
women, the Student t-test was used for 

normally distributed quantitative vari-
ables and the Mann–Whitney test for 
non-normally distributed variables. For 
qualitative variables, the chi-squared, 
Fisher exact, and Monte Carlo tests 
were used. 

Multiple logistic regression analysis 
was done to determine the predictors 
of maternal death. The independent 
variables tested were: maternal age, 
education, inter-pregnancy interval, 
presence of co-morbid condition/s, 
sepsis, pre-eclampsia, organ dysfunc-
tion, attending less than 4 antenatal care 
visits, delivery by caesarean section and 
postpartum haemorrhage. To avoid 
multi-colinearity, all independent vari-
ables were tested for inter-correlations 
before being included in the regression 
analysis. Significant correlation between 
maternal age and parity resulted in the 
exclusion of parity. 

All results were interpreted at the 5% 
level of significance. 

Ethical considerations
Official approvals for the study were 
obtained from Ethical Committee of 
the Faculty of Medicine, University of 
Alexandria, the head of the maternal 
ICU and the Director of El Shatby Uni-
versity Hospital in Alexandria.

The objectives of the study and 
types of information to be obtained 
were explained to the women (or their 
husband, mother or sister) and their 
informed consent was taken. Confiden-
tiality of data was assured.

Results

Of the 448 women admitted to the ICU 
and included in the study, 410 survived 
and 38 died.

Table 1 shows the sociodemo-
graphic characteristics of the women. 
Their ages ranged from 16 to 40 years 
with a mean age of 27.17 (SD 5.42) 
years. The mean age of the women who 
survived was 27.09 (SD 5.34) years 
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compared with 27.45 (SD 6.04) years 
among the women who died (P > 0.05).

There was a statistically significant 
relation between education level and 
outcome: 9.4% of uneducated women 
and 11.8% of those with basic education 
died compared with 1.7% of the women 
with secondary or higher education (P 
= 0.006). Occupation of the husband 
was also significantly associated with 
death: 23.5% of the women whose hus-
bands were not working and 12.4% of 
those married to manual workers died 
compared with 5.3% of those married to 
professionals and 5.4% of those married 
to skilled workers (P = 0.01).

The medical history of the women 
is shown in Table 2. One quarter of the 
women (25.2%) had 1 or more chronic 
disease, with heart disease being the 
most common; of those with a chronic 
disease, 47.8% had a heart condition, 
18.6% had hypertension and 15.9% had 
diabetes mellitus. Death among women 
with chronic diseases was not signifi-
cantly different from those without a 

chronic disease; 8.0% and 8.7% died 
respectively (P = 0.85).

Table 3 shows the obstetric history 
of the women according to outcome. 
More than half (54.5%) of the parous 
women had a history of caesarean 
section. Of these, 8% died compared 
with 16.5% of those who had not had 
a previous caesarean section and this 
difference was statistically significant (P 
= 0.036).

The interval between current preg-
nancy and the preceding delivery ranged 
from 3 to 192 months with a mean of 
33.8 (SD 25.1) months. The mean cur-
rent inter-pregnancy interval for surviv-
ing women was significantly longer than 
that of the women who died (34.8 and 
26.6 months respectively) (P = 0.026). 
More than a quarter (27.6%) of the 
women with an inter-pregnancy interval 
of less than 1 year died compared with 
10.5% of those with an interval of 1–4 
years and 7.5% of those with an interval 
of 5 years or more (P = 0.017).

With regard to antenatal care, 
16.5% of the studied women did not 
receive antenatal care during their cur-
rent pregnancy while 32.1% had had 
1–4 visits and 51.3% had had 4 visits or 
more. More than a third (35.1%) of the 
women who did not have any antenatal 
care died compared with 5.6% and 1.7% 
respectively of those who had had 1–4 
visits and 4 visits or more (Table 3). 
These differences were statistically sig-
nificant (P < 0.001).

The admission data of the women 
are shown in Table 4. On admission 
to the maternal ICU, 40.8% of the 
women had severe pre-eclampsia or 
eclampsia and 23.2% had severe post-
partum haemorrhage. On comparing 
the women’s admission diagnoses and 
outcome, 77.8% of the women admitted 
with sepsis died compared with 3.8% 
of those admitted with either severe 
postpartum haemorrhage or severe pre-
eclampsia/eclampsia (P < 0.001). The 
mean length of stay in the maternal ICU 
was 3.07 (SD 3.33) days. The mean 

Table 1 Distribution of the studied women according to their sociodemographic characteristics and outcome

Sociodemographic characteristic Survived (n = 410) Died (n = 38) Total (n = 448) P-value

No. % No. % No. %

Age (years)

Mean (SD) 27.09 (5.34) 27.45 (6.04) 27.17 (5.42)
0.691

Range 16−40 16−39 16−40

Level of education

0.0062
Illiterate/read and write 115 90.6 12 9.4 127 100.0

Primary/preparatory 179 88.2 24 11.8 203 100.0

Secondary/higher 116 98.3 2 1.7 118 100.0

Working status

Working 28 96.6 1 3.4 29 100.0
0.493

Not working 382 91.2 37 8.8 419 100.0

Husband’s occupation

Manual worker 134 87.6 19 12.4 153 100.0

0.014
Skilled worker 191 94.6 11 5.4 202 100.0

Professional 72 94.7 4 5.3 76 100.0

Not working 13 76.5 4 23.5 17 100.0

Wanted pregnancy

Yes 375 91.0 37 9.0 412 100.0
0.353

No 35 97.2 1 2.8 36 100.0
1t = –0.39; 2Chi-squared = 10.07; 3Fisher exact test; 4Monte Carlo test. 
SD = standard deviation.
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length of stay of the surviving women 
was significantly shorter than that of the 
women who died (P < 0.001). More 
than half (57.4%) of women were admit-
ted to the maternal ICU after delivery 

while the rest were still pregnant on 
admission. Mortality was significantly 
higher among the women admitted to 
the maternal ICU after delivery (P = 
0.034).

Regarding organ dysfunction, car-
diovascular dysfunction was the most 
common organ dysfunction among 
the women (48.9%) followed by co-
agulation/haematological and hepatic 

Table 2 Distribution of the studied women according to their medical history and outcome

Medical history Survived (n = 410) Died (n = 38) Total (n = 448) P-value

No. % No. % No. %

Yes 104 92.0 9 8.0 113 100.0

0.852

Diabetes mellitus 17 16.3 1 11.1 18 15.9

Hypertension 19 18.3 2 22.2 21 18.6

Heart disease 53 51.0 1 11.1 54 47.8

Other diseases1 32 30.8 5 55.6 37 32.7

No 306 91.3 29 8.7 335 100.0
1Others include liver diseases, renal diseases, bronchial asthma, thyroid diseases, systemic lupus erythematosus, chronic cholecystitis, epilepsy, deep vein thrombosis, 
leukaemia and HIV. 
2Chi-squared = 0.052.

Table 3 Distribution of the studied women according to their obstetric history and outcome

Variable Survived (n = 410) Died (n = 38) Total (n = 448) P-value

No. % No. % No. %

Gravidity

0.062
Primigravida 149 94.9 8 5.1 157 100.0

2−4 199 88.4 26 11.6 225 100.0

≥ 5 62 93.9 4 6.1 66 100.0

Parity

0.093
Nullipara 184 94.4 11 5.6 195 100.0

1−4 194 87.8 27 12.2 221 100.0

≥ 5 32 100.0 0 0.0 32 100.0

Current inter-pregnancy interval (months)

0.0174
< 12 21 72.4 8 27.6 29 100.0

12−59 153 89.5 18 10.5 171 100.0

≥ 60 49 92.5 4 7.5 53 100.0

Mean (SD) 34.8 (25.7) 26.6 (23.0) 33.8 (25.1)
0.0265

Range 6−192 3−108 3−192

Previous caesarean delivery

0.0366Yes 127 92.0 11 8.0 138 100.0

No 96 83.5 19 16.5 115 100.0

Type of current delivery1

0.613Vaginal delivery 51 89.5 6 10.5 57 100.0

Caesarean section 287 91.7 26 8.3 313 100.0

Number of antenatal care visits

< 0.0017
None 48 64.9 26 35.1 74 100.0

< 4 136 94.4 8 5.6 144 100.0

≥ 4 226 98.3 4 1.7 230 100.0
1Cases of abortion (n = 78) were excluded. 
2Chi-squared = 5.56; 3Fisher exact test; 4chi-squared = 8.09; 5Mann−Whitney Z = −2.22; 6chi-squared = 4.39; 7chi-squared = 82.78. 
SD = standard deviation.
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dysfunction, which were found in 23.4% 
and 22.1% of the women respectively. 
Table 5 shows that 32.4% of the women 
had multiple organ dysfunction. Of 
these, 17.9% died compared with only 
5.2% and 3.5% of those without or with 
single organ dysfunction respectively (P 
< 0.001).

The total number of deliveries in El 
Shatby Hospital in 2014 was 11 982 
(5 678 vaginal and 6 304 caesarean 
deliveries). These data were used to 
calculate the maternal near-miss indica-
tors as shows in Box 1.

Results of the multiple logistic regres-
sion analysis showed that the significant 
predictors of maternal mortality were 
sepsis (OR = 32.6, 95% CI: 8.73–51.77, 
P < 0.001) and multiple organ dysfunc-
tion (OR = 3.94, 95% CI: 1.39–11.08, P 

= 0.009) (Table 6). Women admitted 
with severe pre-eclampsia were signifi-
cantly less likely to die than those who 
did not have pre-eclampsia or had mild 
pre-eclampsia and were admitted with 
other diagnoses (OR = 0.14, 95% CI: 
0.02–0.83, P = 0.030).

Discussion

Our study included women admitted 
to El-Shatby maternal ICU during 
2014 and compared the women who 
survived (410 women) with those who 
died (38 women). The mean age of the 
women was about 27 years. This almost 
coincides with the mean age of child-
bearing in Egypt (27.8 years) and in the 
Middle East region as recorded by the 
United Nations in 2011 (8).

We found a significant association 
between women’s level of education 
and husband’s occupation and mater-
nal death. This relation between low so-
cioeconomic status and mortality may 
be explained by a lack of proper health 
awareness and inability to perceive 
threatening signs and symptoms and 
consequently longer delays in deciding 
to seek and reach care (9).

A quarter of the women in our study 
had one or more  chronic disease. This is 
similar to a study in Saudi Arabia in 2011 
where 16% of obstetric admissions to 
the ICU had underlying diseases (10). 
Heart diseases were the most prevalent 
chronic disease representing 47.8% of 
the co-morbid conditions. This result is 
consistent with a Brazilian study in 2012 
in which cardiovascular diseases were 
the most common non-obstetric cause 

Table 4 Distribution of the studied women according to admission data and outcome

Admission data Survived (n = 410) Died (n = 38) Total (n = 448) P-value

No. % No. % No. %

Admission diagnosis < 0.0012

Severe pre-eclampsia/eclampsia 176 96.2 7 3.8 183 40.8

Severe postpartum haemorrhage 100 96.2 4 3.8 104 23.2

Severe systemic infection or sepsis 4 22.2 14 77.8 18 4.0

Ruptured uterus 9 81.8 2 18.2 11 2.5

Other diagnoses1 121 91.7 11 8.3 132 29.5

Length of stay in ICU (days) < 0.0013

Mean (SD) 2.56 (1.7) 8.71 (8.21) 3.07 (3.33)

Range 1−14 1−34 1−34

Pregnancy state on admission 0.0344

Pregnant 181 94.8 10 5.2 191 42.6

Delivered 229 89.1 28 10.9 257 57.4
1Other diagnoses include heart diseases with pregnancy, acute fatty liver of pregnancy, respiratory complications, antepartum haemorrhage, ectopic pregnancy, 
complications of abortion, vesicular mole, systemic lupus erythematosus, diabetic ketoacidosis and deep vein thrombosis. 
2Chi-squared = 120; 3Mann-Whitney Z = -4.61; 4Monte Carlo test. 
ICU = intensive care unit, SD = standard deviation.

Box 1. 

ICU admission rate in 2014 = x 100 00 = 3 739/100 000 deliveries or nearly 4%

Maternal near-miss mortality ratio = maternal near-miss cases:maternal deaths = 10.8:1

Mortality index = x 100 00 = 8.5%

Cases admitted to ICU

Total number of deliveries

Maternal deaths

(Maternal near-miss cases + Maternal deaths)
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of ICU admission of pregnant women 
(11). In studies on women giving birth 
in El-Shatby Hospital in 2009 and 2015, 
cardiovascular diseases were present 
in 8.2% and 3.1% respectively (12,13). 
This reflects the importance of heart dis-
ease as a risk factor for ICU admission.

The mean interval between current 
pregnancy and the preceding delivery 
was significantly shorter among the 
women who died in our study. These 
results are in agreement with a review 
in the United States of America (USA) 
in 2012 (14). This may be explained by 
maternal depletion hypothesis which 
suggests that women who become 
pregnant after a short interval are sus-
ceptible to poor nutrition, greater expo-
sure to disease and other physical and 
emotional stress resulting from negative 
energy balance and/or micronutrient 
deficiencies from the burden of frequent 
reproductive cycles (15,16).

More than half (54.5%) of the 
parous women had had a previous 
caesarean section. Similarly, a study in 
Baghdad in 2013 reported a history 
of previous caesarean section among 
44.5% of near-miss women (17). We 
found a statistically significant associa-
tion between having a previous caesar-
ean section and survival. This finding 
was consistent with the results of the 
WHO’s 2005 global survey on maternal 
and perinatal health (18). This could 
be explained by more compliance of 
women with previous caesarean section 
with attending antenatal visits and close 
monitoring by the medical practitioners 
for co-morbid conditions. Furthermore, 
regarding the current delivery in our 
study, a lower percentage of the women 
who underwent a caesarean section 
died (8.3%) compared with those who 
delivered vaginally (10.5%). However, 
this difference was not statistically sig-
nificant. Nonetheless, it is important to 
remember that in situations found in 
the present study, a caesarean section 
may be interpreted either as a solution 
for cases of morbidity or as a determin-
ing factor of morbidity (19).

The present study found a statisti-
cally significant association between 
attending antenatal care and survival; 
35.1% of the women who did not have 
any antenatal care visits during their 
pregnancy died compared with only 
5.6% of those who had 1–4 visits and 
1.7% of those who had 4 visits or more. 
Other studies confirm that antenatal 
care is an important and modifiable 
factor in maternal mortality and showed 
antenatal care was significantly less 
frequent among women who died 
(10,20,21).

In our study, the most common 
diagnoses for admission to the mater-
nal ICU were severe pre-eclampsia or 
eclampsia followed by severe postpar-
tum haemorrhage. Together, they were 
the reasons for admission for 64% of 
the women. This finding is consistent 
with earlier studies (22–25). The high 
incidence of hypertensive disorders of 
pregnancy in the studied women may 
be due to poor dietary habits, lack of 
exercise and more stressful conditions 
in pregnancy. Moreover, these results 
expose a weakness in early detection 
of pre-eclampsia; possibly due to poor 
antenatal care and follow-up.

The disease profile for near-miss 
morbidity in our study differed from 
that of maternal mortality. While the 
most common types of near-miss 
cases were due to severe hypertensive 
disorders or severe haemorrhage, their 
mortality indexes were only 3.8% each. 
At the same time, while sepsis was an 
uncommon cause of near-miss (4%), 
it had a significantly higher mortality 
index of 77.8% reflecting a significant 
threat to the survival of affected women. 
These results are in agreement with 
previous studies. A study in the Syr-
ian Arab Republic in 2010 reported 
mortality indexes of 0.4% and 2.8% for 
severe hypertensive disorders and se-
vere haemorrhage respectively while 
sepsis showed a relatively high mortality 
index of 7.4% (7). Similarly, a study in 
Sudan in 2011 found that despite the 
high morbidity from haemorrhage and 

hypertensive disorders (40.8% and 18% 
respectively), their mortality indexes 
were lower than that of sepsis (10% 
and 8.8% respectively compared with 
22.2% for sepsis) (26). The significantly 
lower mortality from haemorrhage 
and pre-eclampsia/eclampsia in the 
present study may be attributed to ef-
fective management upon arrival at the 
hospital by appropriate interventions 
within an adequate timeframe, such as 
the availability of blood bank services, 
timely interruption of the pregnancy or 
the proper use of magnesium sulfate for 
the prevention of eclampsia in women 
with severe pre-eclampsia and for the 
treatment of women with eclampsia, as 
recommended by WHO (1).

The mean length of stay of women 
in the ICU was about 3 days which con-
curs with findings of previous studies 
(7,19,23). Moreover, the mean length 
of stay for the surviving women was 
significantly shorter than that of the 
women who died. The need for inter-
ventions to manage severely ill patients 
can explain the longer period of hospi-
talization.

As regards the pregnancy state 
on ICU admission, 57.4% of studied 
women were admitted after delivery. 
This is consistent with previous stud-
ies. A study in India in 2011 reported 
that 83.3% of the patients were admit-
ted in the postpartum period (25). In 
a study in Brazil in 2012, the majority 
of women (87.3%) were admitted to 
the ICU following delivery (19). Our 
study showed a statistically significant 
association between the pregnancy 
state on ICU admission and outcome: 
10.9% of the women admitted after de-
livery died compared with only 5.2% 
of those admitted during pregnancy. 
These results are in agreement with 
studies in India and Tanzania (2013) 
(27,28). These results may be due to 
the higher incidence of sepsis in the 
postpartum period following surgical 
caesarean delivery or as a complication 
of postpartum haemorrhage.
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Half of the women in our study had 
a single organ dysfunction and about a 
third had multiple organ dysfunction. 
Near-misses with organ failure repre-
sent the most severe forms of maternal 
morbidity because they face the high-
est risk of death and they only survive 
because of the quality of maternal care 
they receive. However, using only or-
gan dysfunction as the identification 
criteria for near-misses may lead to an 
underestimation of the true burden of 
near-misses. A systematic review of the 
prevalence of maternal near-misses in 
2012 showed that the prevalence of 
near-misses was much lower when the 
identification criteria was based on or-
gan dysfunction (4). Furthermore, the 
progression from organ failure to death 
may be very fast. Therefore, a disease-
based approach might be most suitable 
for identification of near-miss cases in 
low-resource settings that have higher 

burdens of maternal ill-health and mor-
tality (29).

Based on our results, we calculated 
maternal near-miss indicators which 
reflect the overall standard of obstetric 
care. The maternal near-miss mortality 
ratio was 10.8:1 and the mortality index 
was 8.5%. These indicators are similar 
to those reported in studies in Tanzania 
and Malawi where the range was 5–12:1 
(28,30). On the other hand, very high 
ratios of 117–223:1 were reported in 
studies from Western Europe which 
used similar case definition criteria 
(22,31). This difference may be attribut-
ed to the difference in standards of care 
or the severity of admitted cases. It is 
important to note that improvements in 
standards of care will be associated with 
an increase in the maternal near-miss 
mortality ratio. So, yearly estimation 
of this ratio in the study setting can be 
used to monitor the effects of changes in 

standards of care carried out and direct 
improvement plans.

Our study has some limitations. It 
was difficult to involve a larger num-
ber of cases in the study due to limited 
capacity of the unit (only 5 beds) and 
decreased turnover of cases as some 
women occupied their bed for long 
time. In addition, the time needed to 
complete the questionnaire was rela-
tively long for severe and exhausted 
cases. The questionnaire was completed 
on several visits depending on the 
woman’s condition; if a woman was too 
ill to be interviewed, her relatives were 
interviewed instead.

Conclusion

The results of our study show that low 
level of education, short inter-pregnancy 
interval and inadequate antenatal care 
are important determinants of maternal 

Table 5 Distribution of the studied women according to organ dysfunction and outcome

Organ dysfunction Survived (n = 410) Died (n = 38) Total (n = 448) P-value

No. % No. % No. %

None 73 94.8 4 5.2 77 17.2

< 0.0011Single 218 96.5 8 3.5 226 50.4

Multiple 119 82.1 26 17.9 145 32.4
1Chi-squared = 24.86.

Table 6 Predictors of maternal mortality: results of multivariate logistic regression analysis 

Variable B P-value OR 95% CI

Age 0.025 0.729 1.03 0.89–1.18

Low level of education 0.361 0.397 1.44 0.26–7.99

Short inter-pregnancy interval − 0.303 0.98 0.95–1.02

Presence of co-morbid condition/s -0.603 0.397 0.55 0.14–2.21

Postpartum haemorrhage − 0.746 0.75 0.13–4.24

Severe pre-eclampsia − 0.030* 0.14 0.02–0.83

Sepsis 3.480 < 0.001* 32.61 8.73–121.77

Attending < 4 antenatal visits 0.182 0.843 0.83 0.19–4.03

Delivery by caesarean section − 0.851 0.84 0.14–5.02

Multiple organ dysfunction 1.370 0.009* 3.94 1.39–11.08

Model chi-squared (P) 72.295 (< 0.001*)

Constant (P) 91.404 (0.007*)

>*Statistically significant at P ≤ 0.05. 
B = regression coefficient, OR = odds ratio, CI = confidence intervals.
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mortality. The commonest diagnoses 
for admission to the maternal ICU 
were severe pre-eclampsia, eclampsia 
and severe postpartum haemorrhage. 
However, the risk of maternal death was 
highest for women with sepsis, although 
admission with sepsis was infrequent.

The majority of women admitted to 
the maternal ICU improved when they 
left the ICU. The maternal near-miss 
mortality ratio was 10.8:1 and mortality 
index 8.5%.

It is recommended that the WHO 
approach to maternal near-misses using 
WHO criteria for maternal near-miss be 
applied in the Egyptian national health 
system to evaluate and improve the 
quality of care provided during preg-
nancy and delivery. Training of health 
care providers on the use of maternal 
near-miss criteria and indicators in the 
management of cases and the use of 
referral criteria is needed. Studies on 
maternal near-misses in other maternal 

ICUs in other governorates would be 
useful to provide a further data.

The association between low level 
of education, short inter-pregnancy 
interval and inadequate antenatal care 
and the risk of death highlights the need 
to provide population-wide preconcep-
tion and antenatal education about re-
productive health and family planning.
Funding: None.
Competing interests: None declared.
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Short communication

First study in Qatar to reveal high Legionella counts in 
cooling towers
Raed O. AbuOdeh,1 Hassan A. Aziz,2 Houda Moussa,3 Samah Hussien,2 Tameem Hadwan 2  and Gheyath K. Nasrallah 2,4

الكشف عن تعدادات كبرية لبكترييا الفيلقية يف أبراج التربيد يف قطر
رائد أبو عودة، حسان عبد العزيز، هدى املوسى، ساح حسني، متيم هدوان، غياث نراهلل

اخلالصــة: تنتقــل بكترييــا الفيلقيــة مــن املــاء إىل البــرش عــن طريــق أجهــزة توليــد الــرذاذ، ومنهــا أبــراج التربيــد. وال توجــد أي تقاريــر منشــورة 
ــتخراج  ــم اس ــا ت ــهري. ك ــاس ش ــى أس ــر ع ــة قط ــد يف جامع ــراج تربي ــار 10 أب ــرى اختي ــر. وج ــم يف قط ــذه النظ ــة يف ه ــا الفيلقي ــأن بكتريي بش
ــم عــدد نســخ احلمــض اخللــوي الصبغــي لبكترييــا الفيلقيــة باســتخدام حتليــل  البكترييــا مــن 90 عينــة مائيــة بواســطة الرشــيح والركيــز. وُقيِّ
RT-PCR. واكُتشــفت البكترييــا الفيلقيــة يف 100 % مــن العينــات. وتــراوح تعــداد البكترييــا مــن 0.006 إىل 199.56 وحــدة مكونــة ملســتعمرات/

ملليمــر، وكذلــك ُعثــر عــى تعــدادات حرجــة يف 51 عينــة )56.7 %(. وفضــًا عــى ذلــك، أظهــرت ســبع عينــات )7.8 %( تعــدادًا أكــرب مــن 100 
وحــدة مكونــة ملســتعمرات/ملليمر. واكُتشــفت أعــى التعــدادات يف مايــو ويونيــو. وتشــري هــذه النتائــج إىل وجــود هــذا الكائــن يف عــدد كبــري 

مــن أبــراج التربيــد املختــربة، ممــا يطــرح خماطــر صحيــة حمتملــة عــى الســكان املحليــني.

ABSTRACT Legionella spp. is transmitted from water to humans by aerosol-generating devices, including cooling 
towers (CTs). There have not been published reports about Legionella in these systems in Qatar. Ten CTs in Qatar 
University were sampled on a monthly basis. Bacteria were recovered from 90 water samples by filtration and 
concentration. Legionella DNA copy number (CN) was assessed by quantitative RT-PCR. Legionella DNA was 
detected in 100% of the samples. The bacterial counts ranged from 0.006 to 199.56 CFU/mL, and critical counts 
were found in 51 (56.7 %) samples. Moreover, 7 (7.8%) samples showed a count of more than 100 CFU/mL. The 
highest counts were found in the months of May and June. These results suggest that this organism is found in high 
number in tested CTs, presenting a potential health risk to the local population. 

https://doi.org/10.26719/2017.23.10.703

Première étude au Qatar pour mettre en évidence la forte présence de légionelles dans les tours de 
refroidissement

RÉSUMÉ Les Legionella spp se transmettent de l’eau à l’homme par les dispositifs générateurs d’aérosols, 
notamment les tours de refroidissement. Aucun rapport n’a été publié sur la présence de légionelles dans 
ces systèmes au Qatar. Des prélèvements mensuels ont été effectués dans dix tours de refroidissement de 
l’Université  du Qatar. Des bactéries ont été retrouvées dans 90 échantillons d’eau par filtration et concentration. 
Le nombre de copies de l’ADN des Legionella a été évalué par PCR quantitative en temps réel. L’ADN des 
Legionella a été détecté dans 100 % des échantillons. La numération bactérienne était comprise entre 0,006 
et 199,56 CFU/mL et des numérations critiques ont été constatées dans 51 échantillons (56,7 %). En outre, 
7 échantillons (7,8 %) présentaient une numération supérieure à 100 CFU/mL. Les numérations les plus élevées 
ont été relevées aux mois de mai et de juin. Ces résultats semblent indiquer que cet organisme est présent en 
grand nombre dans les tours de refroidissement ayant fait l’objet de prélèvements, ce qui constitue un risque 
sanitaire potentiel pour la population locale. 
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Introduction

Legionella pneumophila causes legionel-
losis (Legionnaires disease) and can 
be found in soil and in aquatic environ-
ments such as cooling towers (1,2). This 
bacterium is an intracellular organism 
that naturally replicates inside amoe-
bae, yet it can infect human alveolar 
macrophages (3) causing severe lung 
disease (4). 

Cooling systems have been impli-
cated in a great number of Legionnaires 
disease outbreaks (1) because of their 
capacity to disperse water aerosols 
over long distances (5,6). Interest-
ingly, human-to-human transmission 
has never been reported. The disease 
is mainly acquired through inhalation 
of contaminated water droplets (1,6). 
Cooling towers provide optimum en-
vironmental conditions and protect the 
bacteria from disinfectants (7,8). The 
temperature in the cooling tower can 
range from 20 °C to 55 °C (7), which 
favours growth of Legionella spp. 

In Qatar, the summer season starts 
in May and lasts until September, with 
intense heat and humidity. Central 
cooling stations are widely distributed 
in Qatar, and many use open cooling 
towers. The only survey was conducted 
in 1990 to examine for the presence of 
Legionella in water systems (9) in a few 
buildings, many of which harboured Le-
gionella spp. Nevertheless, there were no 
reported cases of legionellosis, although 
it is possible this may have been due to a 
lack of consistent laboratory testing for 
Legionella in local hospitals.

Water treatments using chemical 
biocides such as monochloramine or 
chlorine dioxide are commonly used 
to reduce the Legionella count in water 
(1,10). Water testing of cooling tow-
ers is mandatory in many countries 
worldwide (11), and demands for 
standardized testing are increasing (12). 
Many international guidelines for water 
treatment consider a Legionella count of 

> 10 colony-forming units (CFU)/mL 
critical (13). 

In this study, the effectiveness of 
the water treatment protocol utilized 
at Qatar University campus was exam-
ined. We believe that cooling towers 
in Qatar University may be considered 
representative of other cooling towers 
in Qatar in the absence of studies in 
other sites. 

Methods

Sample collection

We sampled 10 cooling towers in Qatar 
University (7 older technology and 3 
new technology units) on a monthly ba-
sis during the period November 2013–
June 2014. No samples were collected 
in December, January or February be-
cause the cooling towers were not op-
erating at full capacity during this time. 
Because biocide treatment is manually 
controlled for the old units, one or more 
samples (1L each) were collected 1, 2, 3 
or 4 days post-treatment. Biocide treat-
ment was automatically controlled for 
the new units, therefore only 1 sample of 
1L was collected and the units were only 
sampled during March, April and June. 

Sample concentration

The water samples were concentrated 
by filtration through 0.45μm pore mem-
branes (Water Microbial Concentra-
tion Kit, ielab, Spain). The membranes 
were then placed in a 50 mL tube con-
taining 10 mL sterile water and vortexed 
vigorously for 2–3 minutes to release 
bacteria. The 10 mL concentrate was 
further concentrated to 200 μL by cen-
trifugation at 2200 g for 10 min using 
the concentrator cartridge (ielab kit); 
this was then transferred to a 1.5 mL 
tube and stored at –80 °C until DNA 
extraction.

DNA extraction and 
quantitative real-time 
polymerase chain reaction 
(qRT-PCR) 
We extracted DNA from the water 
concentrates using the Water DNA 
Extraction Kit (ielab, Spain) accord-
ing to the manufacturer’s instructions. 
For detection and quantitation of the 
Legionella DNA copy number from 
the water concentrate, the mericon 
Quant Legionella spp qRT-PCR kit 
(Qiagen, Germany) was used. The kit 
contains primers that detect more than 
19 common Legionella species with high 
sensitivity. 

To convert the Legionella DNA 
copy number into approximate CFU/
mL values, the following formula was 
used: no. of CFU/mL = no. of detected 
Legionella DNA copies/20 (14).

Results

Of the 90 samples collected, 51 (56.7 
%) showed a Legionella count greater 
than the critical level of 10 CFU/mL 
(range 10.2–199.56 CFU/mL) (Ta-
bles 1 and 2); the counts in 7 (7.8%) 
samples were > 100 CFU/mL. The 
remaining 39 (43.3 %) samples yielded 
counts ranging from 0.006 to 9.3 CFU/
mL (average 30.5 CFU/mL). 

The count in the old technol-
ogy cooling tower units in November, 
March, April, May and June was 17.9 
CFU/mL (highest in May and lowest 
in November) (Table 1). 

The 2005 Centers for Disease 
Control and Prevention protocol for 
monitoring Legionella in cooling tow-
ers recommends that water samples 
should be collected at least 3 days 
post-treatment (11). Accordingly, most 
water samples were collected 4 days 
post-biocide treatment. 

Although the 7 cooling towers were 
all located in the same area and received 
the same treatment, there was a great 
difference in counts between cooling 
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Table 1 Legionella spp. count four days post biocide treatment in the old technology cooling tower units, Qatar University 
campus, 2013–2014 

Date Cooling tower no. DNA copy no./mL CFU/ml Average count/month
28 November 1 514.4 25.70a 7.2

2 3.000 0.15

3 186.6 9.33

4 4.506 0.22

5 52.59 2.63

6 126.4 6.32

7 120.0 6.00

26 March 1 0.487 0.02 77.7

2 2080.5 104.00a

3 2232.7 111.60a

4 2290.4 114.50a

5 3123.7 156.10a

6 126.4 6.32

7 1036.4 51.80 a

17 April 1 933.4 46.70a 34.1

2 1083.6 54.20a

3 265.0 13.30a

4 917.8 45.90a

5 985.5 49.30a

6 7.642 0.38

7 592.6 29.60a

21 May 1 649.7 32.50a 62.9

2 1030.9 51.50a

3 372.0 18.60a

4 839.8 41.90a

5 3991.3 199.50a

6 998.01 49.90a

7 931.1 46.60a

28 May 1 1163.0 58.20a 41.3

2 690.0 34.50a

3 340.8 17.00a

4 555.3 27.70a

5 949.0 47.50a

6 1380.8 69.00a

7 702.3 35.10a

11 June 1 8.85 0.44 20.5

2 159.02 7.95

3 0.754 0.04

4 11.02 0.55

5 13.47 0.67

6 7.732 0.38

7 5.944 0.29

12 June 1 1027.2 51.40a

2 940.6 47.00a

3 267.7 13.30a

4 1634.56 81.70a

5 768.4 38.40a

6 922.5 46.10a

7 17.18 0.86

Counts for 12 June were taken 5 days post biocide treatment. CFU = colony-forming units. aLegionella spp. count > 10 CFU/mL. 
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towers (Table 2). For instance, cool-
ing tower 1 showed an average count 
(4 days after treatment) 25.3 CFU/
mL, while cooling tower 5 showed an 
average count of 69.3 CFU/mL. These 
results suggest that these cooling towers 
responded differently to treatment. 

The average count in the new tech-
nology cooling tower units for April–
June was 30.9 CFU/mL (Table 3); the 
highest count was for June and the low-
est was for April, suggesting favourable 
growth conditions during the warmer 
months. The results indicate that al-
though these cooling towers were new 
and biocide injection was automatically 
controlled, the count was still as high as 
in the old technology cooling towers. 

Discussion

This study was the first of its kind to 
be conducted in Qatar. The detec-
tion of Legionella in water samples is 

conventionally performed using a se-
lective culture method (15), however, 
interference of background microor-
ganisms may lead to false low counts 
(16), not to mention the necessary 
expertise in interpreting growth (14). 
Additionally, culture methods do not 
detect viable but nonculturable bacteria, 
which may also represent a health haz-
ard (14). Despite these shortcomings, 
culture remains the method of choice. 
Other methods, such as qRT-PCR, 
can yield faster results and are highly 
sensitive and specific (16,17). However, 
qRT-PCR has the disadvantage that it 
cannot differentiate between live and 
dead bacteria, therefore it may yield false 
high counts (15). In accordance with 
the universal standards for reporting 
Legionella counts (CFU/mL), qRT-
PCR results were converted to CFU/
mL (14).

Qatar has not established a stand-
ard for Legionella counts in cooling 

towers; however, according to interna-
tional standards, a count greater than 10 
CFU/mL is considered a potential haz-
ard requiring investigation. Since more 
than half of our samples demonstrated 
counts greater than 10 CFU/mL, the 
overall count was relatively high. 

The average counts in current results 
showed great fluctuation, therefore, 
each cooling tower should be con-
sidered a separate entity with its own 
unique micro-environment. Moreover, 
the monthly counts in the old and new 
technology units were noticeably high 
in May and June, which could be due 
to seasonal changes in weather. Fisman 
et al. reported that Legionnaires dis-
ease outbreaks occurred mainly in hot 
months, during humid periods (18). 
In May, the temperature and humidity 
increase remarkably in Qatar, marking 
the beginning of summer. 

The biocide water treatment system 
in the new cooling tower units was sup-
posedly more effective than in the old 
units. However, more than half of the 
new cooling tower samples had a count 
greater than 10 CFU/mL indicating 
that the automated method was also in-
effective. As with the old cooling tower 
units, the counts were the greatest in the 
warm months. 

To date, no outbreaks of Legion-
naires disease have been reported in 
Qatar. This could be due to lack of 
investigation, making it an unrecog-
nized pathogen. Pneumonia caused by 

Table 2. Legionella spp. count per/month in the new technology cooling tower units on the Qatar University campus

Date Cooling tower no. DNA copy no./mL CFU/mL Average monthly CFU/mL
4 April N1 720.25 36.01* 12.02

N2 0.38 0.02

N3 0.75 0.04

9 May N1 10.06 0.50 13.01

N2 190.51 9.53

N3 579.90 28.99*

3 June N1 1191.71 59.59* 62.74
N2 1628.32 81.42*

N3 944.54 47.23*

CFU = colony-forming units. 
*Legionella spp. count > 10 CFU/mL. 

Table 3 Average Legionella spp. counts 4 days post biocide treatment for the old 
technology cooling tower units, Qatar University campus, 2013–2014

Cooling tower no. Average monthly CFU/mL
1 25.3

2 62.8

3 33.2

4 32.7

5 69.3

6 16.5

7 24.6 

CFU = colony-forming units.
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Legionella is universally and clinically 
underestimated as the symptoms ex-
hibited are very similar to pneumonia 
caused by other pathogens (19). 

There were some limitations to this 
study. Samples were not collected in 
every month of the year and data were 
missed from 2 important hot months, 
September and October. Addition-
ally, the sample size and the study was 
restricted to one area in Qatar. Thus, 
our findings may not be representative 
of the actual situation for Legionella 
counts in other regions or facilities in 
Qatar. Nevertheless, as this was the first 
such study in the country, we believe it 
provides valuable information on the 

current situation, and will stand a basis 
for comparison for future studies.

Conclusion

This study demonstrated that the 
overall Legionella count was very high in 
the cooling towers located in the Qatar 
University campus. Our findings raise 
concerns for public health officials in 
the control and management of cooling 
towers to prevent any potential cases 
or outbreaks. Further investigation is 
needed to determine the factors con-
tributing to the increase in Legionella 
counts in the warmer months and the 

variations between cooling towers re-
ceiving the same treatment protocol. 
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Short communication

Sodium chloride composition of commercial white 
bread in Morocco
Ali Jafri 1, Younes El-Kardi 1 and Abdelfettah Derouiche 1

Teneur en chlorure de sodium du pain blanc commercial au Maroc 

RÉSUMÉ La présente étude visait à évaluer la quantité de sel qu’apporte la consommation de pain dans 
l’alimentation quotidienne et à la comparer aux doses recommandées. La concentration d’ions chlorure a été 
mesurée à l’aide de la méthode de Mohr pour quantifier de façon indirecte le sel ajouté dans les échantillons 
de pain provenant de 80 boulangeries professionnelles à Casablanca (Maroc). Les résultats ont montré que 
la quantité moyenne de sel ajouté dans la confection du pain blanc est de 17,42 ± 1,28 g/kg. Ceci représente 
un apport journalier de 8 à 9 grammes de sel provenant uniquement de la consommation du pain et dépasse 
toutes les recommandations. La haute teneur en sel du pain blanc pourrait être un facteur qui contribue à la forte 
consommation de sodium au Maroc, surtout quand nous savons que le pain est un aliment de base dans le pays. 
Toutes les politiques et initiatives visant à réduire la consommation de sodium devraient cibler le pain comme 
outil stratégique pour réduire l’apport en sel.

الرتكيب امللحي للخبز األبيض التجاري يف املغرب 
عي جفري، يونس الكردي، عبد الفتاح درويش

اخلالصــة: هدفــت دراســتنا إىل تقييــم كميــة امللــح الناجتــة عــن اســتهاك اخلبــز، كونــه غــذاًء رئيســيًا، يف االســتهاك الغذائــي اليومــي ومقارنتــه 
بالتوصيــات. فقمنــا بقيــاس تركيــزات أيــون الكلوريــد باســتخدام طريقــة موهــر للتحديــد غــري املبــارش لكميــة امللــح املضــاف يف عينــات خبــز 
مــن 80 خمبــزًا يف الــدار البيضــاء. وأظهــرت النتائــج أن متوســط كميــة امللــح املضــاف خــال عمليــة إعــداد اخلبــز األبيــض يبلــغ 17.42 ± 1.28 
ــع  ــا يتجــاوز مجي ــز وحــده، وهــو م ــق اخلب ــًا مقــداره 8 إىل 9 جــرام مــن امللــح عــن طري ــا يعــادل اســتهاكًا يومي ــو جــرام، وهــو م جرام/كيل
التوصيــات. ومــن شــأن ارتفــاع حمتــوى امللــح يف اخلبــز األبيــض أن يســهم يف ارتفــاع اســتهاك الصوديــوم يف املغــرب، ال ســيَّا باعتبــار أن اخلبــز 
يمثــل غــذاًء رئيســيًا يف البلــد. وينبغــي ألي سياســات أو مبــادرات ترمــي إىل خفــض اســتهاك الصوديــوم أن تســتهدف اخلبــز باعتبارهــا ســواغًا 

اســراتيجيًا خلفــض اســتهاك امللــح.

ABSTRACT This study aimed to evaluate the amount of salt provided by the consumption of bread in daily 
food intake and compare it to recommended salt intake. Chloride ion concentrations were measured using 
Mohr’s Method to indirectly quantify added salt in bread samples from 80 professional bakeries in Casablanca, 
Morocco. Results showed that the average amount of added salt during the preparation of white bread is 17.42 
± 1.28 g / kg, which is the equivalent of a daily intake of 8 to 9 g of salt through bread alone, and exceeds all 
recommendations. The high salt content of white bread might be a contributing factor to the high sodium intake 
in Morocco, especially considering that bread is a staple food in the country. Any policies or initiatives to reduce 
sodium consumption should target bread as a strategic vehicle to reduce salt intake.
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Introduction

High blood pressure is a serious public 
health problem in Morocco; in 2000, 
the national survey of cardiovascular 
risk factors in Morocco found 33.6% of 
adults aged over 20 years had high blood 
pressure (1). In 2008, the World Health 
Organization (WHO) estimated the 
prevalence of raised blood pressure in 
Moroccan adults to be 32.4% (2). Evi-
dence shows that high intake of sodium 
leads to hypertension, heart attacks and 
strokes, and several population-based 
studies around the world have reported 
that high salt intake is associated with 
elevated blood pressure (3).

In Morocco, bread is a staple food; 
its daily consumption can reach 500 g 
per person per day (4), which makes it a 
potentially important source of sodium.

This study aimed to measure the 
amount of added salt in commercial 
white bread, which would provide an 
estimate of salt intake in Morocco, and 
compare it with recommended levels of 
salt intake.

Methods

We used convenience sampling to col-
lect bread samples from 80 of 320 bak-
eries in 3 regions of Casablanca. These 
regions had different water sources at 
the time of the study (February-April 
2011). Two kinds of samples were col-
lected from each outlet, samples from 

regular bread (prepared with salt) and 
samples from diet bread (prepared 
without adding salt). The samples of 
diet bread were used as the reference to 
control for the added salt and the quality 
of water (its chloride composition).

Added salt was estimated by meas-
uring chloride ion concentration using 
Mohr’s method (5).

1. Bread samples were diluted by adding 
5 g of bread to 40 mL of water.

2. The solution was filtered and a 10 mL 
aliquot was collected in a conical flask.

3. Ten drops of potassium chromate 
(0.05 mol/L) were added to the ali-
quot.

4. Titration was done using a solution 
of silver nitrate (0.05 mol/L). The 
endpoint was identified as the first 
appearance of a red-brown colour of 
silver chromate.
Given that sodium chloride is not 

the only source of chloride ions, we 
used diet bread as the control since it 
is supposed to have the same ingre-
dients as regular bread except for the 
added salt. Thus, the extra amount of 
chloride found in regular bread should 
be the equivalent of the chloride from 
the added salt. A calibration range was 
prepared using known concentrations 
of sodium chloride.

Statistical analysis was done using 
SPSS, version 23. We used the Shapiro-
Wilk test to verify normality of the data 

and one-way analysis of variance to 
compare the 3 surveyed regions.

Results

The salt content of commercial white 
bread was not normally distributed in 
our sample according to the Shapiro-
Wilk test (W = 0.984, P = 0.4).

The diet bread had a mean of 0.032 
(SD 0.012) mol of chloride per kg of 
bread, whereas regular bread had mean 
of 0.329 (SD 0.072) mol of chloride 
per kg (Table 1). Therefore, the mean 
amount of salt added during the prepa-
ration of regular white bread was 17.37 
(SD 4.23) g/kg (Table 1). The salt 
content was not significantly different 
between the 3 surveyed regions (P > 
0.05), although it varied between 8.4 
and 30.0 g per kg of bread.

Only 1.3% of the regular bread sam-
ples had a salt content lower than 10 g 
per kg, which would meet the WHO 
recommendations, based on a 500 g 
daily intake (Table 2). The Moroccan 
Federation of Bakeries recommends 
adding the equivalent of 18 g of sodium 
chloride per kg of bread during the 
preparation of white bread (6). Results 
show that 38.8% of the samples exceed-
ed both recommendations (Table 2). 

Assuming individual bread con-
sumption was 500 g a day (4), the con-
sumption of regular white bread would 
result in the intake of 8.69 g of salt daily.

Table 1 Levels of chloride and their equivalent of added salt in commercial white bread from 3 surveyed regions in 
Casablanca

Region No. of 
samples

Mean (SD) chloride content in 1 kg of 
bread (mol)

Added salt in regular bread (g/kg)

Diet bread Regular bread Minimum Maximum Mean (SD)

 1 88 0.032 (0.012) 0.329 (0.073) 10.8 30.0 17.39 (4.33)

2 46 0.033 (0.013) 0.326 (0.074) 8.4 26.8 17.16 (4.51)

3 26 0.031 (0.011) 0.334 (0.067) 12.0 23.2 17.70 (4.65)

Overall 160 0.032 (0.012) 0.329 (0.072) 8.4 30.0 17.37 (4.23)

F – 0.114 0.042 0.067 – –

P-value – 0.893 0.959 0.936 – –

SD = standard deviation.
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Discussion

The amount of added salt in commercial 
white bread available for consumption 
in Casablanca exceeds the recommen-
dations set by the Institute of Medicine 
in the United States of America (7) and 
by WHO. The Institute of Medicine 
established the sufficient daily intake 
at 1 500 mg of sodium (3.75 g of salt) 
for people between 9 and 50 years of 
age, with lower levels for other ages. In 
addition, the Institute of Medicine es-
tablished the maximum tolerated value 
of sodium at 2 300 mg (7.75 g of salt) 
for individuals of over 14 years old, and 
lower amounts for younger people. In 
2003, WHO set the therapeutic target 
of daily sodium consumption at 2 000 
mg (5 g of salt) (8,9).

Our results show that, through eat-
ing bread alone, the average sodium in-
take exceeds all these recommendations 
by at least 50%. Several countries have 
implemented strategies to reduce so-
dium intake (3), either by encouraging 
manufacturers to reduce added sodium 
or by implementing a labelling system. 
A study about the acceptance of sodium 
reduction in white bread showed that a 
reduction by one quarter can be done in 
a short time without affecting consumer 
acceptance (10). These measures and 
policies contributed to a decrease in 
overall blood pressure and reduction 
in heart attacks and strokes in the tar-
geted populations (3). Indeed, lowering 
blood pressure in the population, even 
by small amounts, is likely to have a large 
benefit in preventing heart attacks and 
strokes (3).

Conclusion 

Our study highlights the high salt 
content in commercial white bread in 
Morocco. Given that bread is a staple 
food in the country, its consumption 
alone provides a daily intake of sodium 
chloride exceeding all recommenda-
tions and could be responsible for a high 
sodium intake in Morocco, which could 
lead to increased cardiovascular risk. 
In the absence of data about the exact 
salt intake in Morocco, we can only 
recommend using these data to raise 
awareness about salt over-consumption 
which may increase the prevalence of 
hypertension.
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Table 2 Percentage of samples according to salt content cut-offs of World Health 
Organization recommendations and the guidelines of the Moroccan Federation 
of Bakeries

% of bread samples with salt content:

≥ 10 g/kga > 10 g/kg to ≥ 18 g/kgb > 18 g/kg
1.3 60.0 38.7

aWHO cut-off; bMoroccan Federation of Bakeries cut-off.
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Short communication

Assessment of World Health Organization Collaborating 
Centres in the Eastern Mediterranean Region
Ahmed Mandil 1, Samar ElFeky 1 and Arash Rashidian 1

Évaluation des Centres collaborateurs de l’OMS dans la Région de la Méditerranée orientale 

RÉSUMÉ Une formation en interne a mis en évidence la nécessité d’évaluer la perception de la performance par les 
Centres collaborateurs de l’OMS de la Région de la Méditerranée orientale, notamment en relation avec le programme 
de travail de l’OMS. Pour cette raison, un questionnaire a été communiqué aux responsables traitant de domaines tels 
que le processus de sélection, la fréquence de communication, les mécanismes de suivi, les activités clés proposées, 
et les lacunes identifiées pendant la mise en œuvre. Il s'agissait notamment de la tendance à mettre en œuvre les 
mêmes activités, la faiblesse des capacités techniques et une mauvaise communication, un décalage entre les activités 
planifiées et la mise en œuvre réelle. Les recommandations adressées aux centres étaient les suivantes : établir un plan/
des modalités de communication ; sélectionner des activités à caractère mondial/régional  ; et mobiliser des ressources 
pour la mise en œuvre du plan de travail. Les recommandations faites aux administrateurs responsables consistaient à 
expliquer clairement les règles et règlements actualisés de l’OMS, à garantir que les attribution spécifiques soient définies 
conformément aux mandats mondiaux/régionaux de l’OMS ; à mettre au point des mécanismes de communication 
courants ; à convenir de modalités de suivi et de coordination régulières ; et à assurer que les dispositions en vue des 
redésignations soient prises au cours de la quatrième année de la période initiale.

تقييم املراكز املتعاونة مع منظمة الصحة العاملية يف إقليم رشق املتوسط
أمحد منديل، سمر الفقي، آراش راشديان 

ر للمراكــز املتعاونــة مــع منظمــة الصحــة العامليــة يف إقليــم رشق املتوســط،  اخلالصــة: أُجــرت املنظمــة تدريبــاً كَشــف عــن احلاجــة إىل تقييــم األداء املتصــوَّ
ع اســتبيان عى املســؤولني املعنيِّــني، تناول مــا يي: عمليــة اختيــار املراكــز املتعاونــة، وتواتر  ، وزِّ التــي تكتــيس أمهيــة خاصــة لربنامــج عمل املنظمــة. ومــن ثــمَّ
ذهــا املراكــز، والثغــرات التــي تــم الكشــف عنهــا يف أثنــاء التنفيــذ. ولقــد اكتشــفت الثغــرات  االتصــال هبــا، وآليــات املتابعــة، واألنشــطة الرئيســية التــي ُتنفِّ
اآلتيــة عنــد التنفيــذ: امليــل إىل تنفيــذ أنشــطة تقليدية، وضعــف الُقــُدرات التقنيــة وقــدرات االتصــال، والتبايــن بني األنشــطة الـــُمخطَّط هلا والتنفيــذ الفعي. 
وقــد وِضَعــت توصيــات للمراكــز منهــا: وضــع خطة/طــرق لاتصــال، واختيــار أنشــطة ذات صبغــة إقليمية/عاملية، وحشــد املــوارد الازمــة لتنفيذ خطط 
ــد من وضع  ثة املعمول هبــا يف املنظمــة رشحاً وافيــاً، والتأكُّ العمــل. كــا وِضَعــت توصيــات للمســؤولني املعنيِّني جــاء فيهــا: رشح القواعــد واللوائح الـــُمحدَّ
دة وفــق أهــداف املنظمــة عــى الصعيدين العاملــي واإلقليمــي؛ وإرســاء آليات منتظمــة لاتصــال، واالتفاق عــى طرق للمتابعة والتنســيق  اختصاصــات حمــدَّ

املنتظَمــنْي، وضــان أن يكــون التخطيــط إلعــادة تعيــني املركــز خــال الســنة الرابعــة من الفــرة الســابقة لتعيينــه مركــزاً متعاوناً مــع املنظمة.

ABSTRACT Following in-house training, there was a need for assessing perceived performance of World Health 
Organization (WHO) collaborating centres in the Eastern Mediterranean Region, with special relevance to WHO’s 
programme of work. Thus, a questionnaire was shared with responsible officers covering: selection process, frequency 
of communication, monitoring mechanisms, key delivered activities, and identified gaps during implementation. 
These included: tendency to implement regular activities, weak technical capacity and communication, and 
discrepancies between planned activities and actual implementation. Recommendations for centres included: 
establishing communication plan/modalities, selecting activities of global/regional nature, and mobilizing resources 
for work plan implementation. Recommendations for responsible officers included: carefully explaining updated 
WHO rules and regulations; ensuring that specific terms of reference are set as per WHO’s global/regional mandates; 
setting up regular communication mechanisms; agreeing on regular monitoring and coordination modalities; and 
ensuring that redesignation planning takes place during the 4th year of prior designation period.

https://doi.org/10.26719/2017.23.10.711
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Introduction

World Health Organization (WHO) 
collaborating centres are institutions 
such as research institutes, parts of 
universities or academic institutions, 
designated by the WHO Director-
General to carry out activities in support 
of WHO programmes (1). The col-
laborating centres support the achieve-
ment of planned strategic objectives at 
national and regional levels; enhance 
the scientific validity of the health work 
of the WHO collaborating centres; and 
develop and strengthen institutional 
capacity in countries and regions. All 
activities that WHO collaborating cen-
tres conduct under their designation 
should be jointly planned and imple-
mented with WHO, clearly linked to 
WHO strategic plans, and reflected in 
the work plans of the WHO technical 
programmes to which they contribute.

Currently, there are > 800 WHO 
collaborating centres in > 80 countries 
worldwide, of which, 44 are located in 
the Eastern Mediterranean Region (1). 
The centres located in the Region cover 
a wide range of areas of work, and are 
intended to support WHO work plans 
in capacity building and research and 
field activities related to: communicable 
diseases (rabies, HIV, tuberculosis and 
mycetoma); noncommunicable dis-
eases (mental health, diabetes, cardio-
vascular diseases, osteoporosis, tobacco 
control, metabolic bone disorders, 
endocrine disorders, cancer education, 
gastrointestinal cancer, and substance 
use disorders); health policy and man-
agement; mass gatherings; nursing and 
midwifery; occupational health; nutri-
tion and food technology; dental health; 
blood safety; pharmacovigilence; vision 
and hearing disabilities; and water and 
sanitation. The full list of the collaborat-
ing centres in the Region is accessible 
at http://apps.who.int/whocc/List.
aspx?cc_region=EMRO&).

To regulate the designation of the 
collaborating centres and planning for 
joint activities, 2 guidelines have been 

developed and are regularly updated 
by WHO: 1 is designed to assist pro-
spective centres in their application for 
designation or redesignation processes 
(2); and the other is intended for WHO 
staff supervising the designated centres, 
whether in the capacity of responsible 
officers or technical counterparts (3).

During 2015, a WHO collaborat-
ing centres’ assessment survey was 
conducted to obtain feedback from 
responsible officers in the Regional 
Office for the Eastern Mediterranean 
and heads of the centres in their per-
spective countries. The response rate of 
the assessment survey was 84% among 
responsible officers and 30% among 
centre directors.

The assessment revealed key chal-
lenges and gaps and came up with rec-
ommended actions from both sides 
that were the basis for the discussion 
during the “Third Meeting of the WHO 
Collaborating Centres in the Eastern 
Mediterranean Region” that took place 
in Cairo, Egypt from 29 to 30 April, 
2015.

As a result of an in-house training on 
WHO collaborating centres’ rules and 
regulations in February 2016, a need was 
identified to assess the perceived perfor-
mance of WHO collaborating centres 
in the Region, with special relevance to 
WHO’s programmes of work during 
2012–2015, and to identify monitoring 
modalities and implementation gaps in 
the Region for future work.

Methodology

An assessment exercise was conducted 
with support of WHO responsible 
officers in different technical units to 
provide their feedback, using a cross-
sectional approach. A questionnaire was 
designed and shared with responsible 
officers at all the 44 active centres. We 
aimed to collect feedbacks about the 
collaborative work between WHO and 
the centres during 2012–2015, with 
emphasis on setting collaborative areas 

of work related to WHO work plans 
and communication and monitoring 
modalities at the centres.

The assessment questionnaire cov-
ered the following items:

• selection process of the designated 
centres;

• frequency of communication with 
the WHO collaborating centres 
to discuss implementation of the 
agreed-upon work plan;

• monitoring mechanisms used for 
implementation of the agreed-upon 
activities;

• key activities, products and services 
that the WHO collaborating centres 
delivered during 2012–2015, in line 
with the agreed-upon work plan, re-
lated to WHO’s programme of work 
within the corresponding specific 
area; and

• identified gaps during implementa-
tion of the action plan with relevant 
WHO collaborating centre, and ac-
tions that have been undertaken to 
overcome the gaps.

Results

Out of the 30 responsible officers for the 
44 active WHO collaborating centres 
(some officers are responsible for > 1 
centre) who received the assessment 
tool, 26 completed the questionnaire on 
behalf of 41 WHO collaborating cen-
tres; that is, 41/44 = 93% response rate 
(taking into consideration the number 
of centres rather than the number of 
responding responsible officers).

Between 2012 and 2015, 16 (39%) 
centres took the initiative to contact 
WHO to be designated as collaborat-
ing centres; 12 (29%) centres were ap-
proached by WHO; and for 14 (32%) 
centres, it was not known who made the 
initial approach.

Regarding communication with 
the WHO collaborating centre, only 
29.3% were contacted to discuss the 
implementation of the agreed-upon 
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work plan, whenever there was a specific 
activity to follow up or a problem to 
resolve (Figure 1).

Almost all responsible officers 
considered the annual report as the 
most relevant monitoring mechanism 
(85.4%), followed by occasional visits of 
WHO collaborating centre representa-
tives to WHO during meetings and 
workshops (31.7%) (). Only 8 centres 
(19.5%) were reported to be monitored 
by their corresponding responsible of-
ficers through follow-up visits to the 
centres. 

Most activities conducted by WHO 
Eastern Mediterranean Region collabo-
rating centres were reported by respon-
sible officers to be broadly linked to 

WHO functions and work plans during 
2012–2015, including: development 
of regional strategies, technical support 
and capacity building, advocacy, devel-
opment and dissemination of evidence. 
However, some responsible officers 
stated that the activities of the WHO 
collaborating centres were not consid-
ered relevant to WHO work plans and 
focused on national activities rather 
than regional scope of work.

Responsible officers identified 
some gaps during implementation of 
the joint work plans with the WHO 
collaborating centres including: logisti-
cal difficulties during implementation 
of planned activities at the national 
level; greater tendency to implement 

regular activities of the institution rather 
than regionally focused activities; weak 
technical capacity of the centre over 
time; lack of communication; effects of 
emergency situations on implementa-
tion of the work plan; need of revisiting 
the terms of reference; and discrepan-
cies between the planned activities and 
actual implementation.

Discussion

A WHO collaborating centre is an 
institution designated by the WHO 
Director-General to carry out activities 
in support of WHO’s programmes (1). 
The collaborating centres support the 
achievement of planned strategic objec-
tives at national and regional levels (1). 
The findings of the assessment survey of 
the contribution of the Eastern Medi-
terranean Region WHO collaborating 
centres to the WHO programme of 
work reflect some gaps that need action 
at WHO and collaborating centre levels. 
Addressing such gaps will lead to better 
collaboration with the centres and a 
more beneficial impact of their work 

Table 1 Monitoring mechanisms for WHO Collaborating Centres, Eastern 
Mediterranean Region, 2012–2015

Categories No. (%)

Annual report 35 (85.4)

Visit by WHO to the centre 8 (19.5)

Visit by WHO collaborating centres director/personnel to 
WHO 13 (31.7)

Others 14 (34.0)

Categories were not mutually exclusive, that is, > 1 answer was chosen by some respondents.

Figure 1 Communication frequency with WHO Collaborative Centres in the Eastern Mediterranean Region, 2012–2015
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on implementing WHO work plans. 
Enhancing the role of WHO in identify-
ing potential centres to be designated as 
WHO collaborating centres will widen 
the scope of collaboration between 
WHO and active centres. The survey 
also revealed the need for ensuring that 
the activities have a regional/global 
perspective rather than regular work at a 
national level. Continuous communica-
tion between the designated centres 
and WHO should be ensured during 
work plan implementation for timely 
addressing any challenges/constrains 
and refining as needed. Feedback of 
the heads/focal points of the WHO 
collaborating centres within institutions 
in the Region to the survey results is 
needed to establish specific modalities 
to address the identified challenges/
constraints, tangible solutions, and 
plans of action.

Conclusion
WHO technical units need to consider 
centres that have the potential to be 
WHO collaborating centres and start 
collaboration with them as a prereq-
uisite for designation rather than wait-
ing for them to contact WHO. The 
assessment also concluded that there 
is lack of regular communication with 
the centres and limited follow-up of 
specific activities or problem solving. 
While most activities of the WHO col-
laborating centres during 2012–2015 
were reported to be broadly linked to 
WHO functions and work plans, some 
activities were not considered relevant 

to WHO work plans and focused on the 
national rather than regional scope of 
the work. Identified gaps and challenges 
that face responsible officers during 
their collaboration with the WHO col-
laborating centres include a tendency 
to implement regular activities of the in-
stitution rather than regional activities, 
as well as the influence of emergency 
situations in some countries on imple-
mentation of work plans.

Recommendations for WHO 
collaborating centres

1. Establishing communication 
plan and modalities between the 
centre and WHO (especially re-
sponsible officers and technical 
counterparts) during implemen-
tation of the work plan, for timely 
discussion of challenges and con-
straints to establish concrete and 
applicable solutions;

2. selecting the activities to be in-
cluded in the work plan with the 
WHO collaborating centre that 
are global/regional in nature, 
rather than regular/subnational/
national activities;

3. mobilizing resources: logistic/
technical/fiscal for implementing 
the agreed work plan; and

4. providing technical support to 
develop capacity of the centres 
whenever needed to improve per-
formance and scope of collabora-
tion.

Recommendations for 
responsible officers

1. Providing the WHO collaborating 
centre with updated WHO rules and 
regulations by disseminating infor-
mation and conducting field visits;

2. ensuring that specific terms of refer-
ence are established in accordance 
with WHO’s global/regional man-
dates;

3. discussing the gaps with the WHO 
collaborating centre to establish joint 
actions through conducting regular 
meetings and field visits;

4. setting up better/regular commu-
nication plans and mechanisms, 
through which different queries and 
matters are handled;

5. closely following up implementation 
of plans with the WHO collaborating 
centres, and early management of 
implementation problems, through 
efficient communication channels;

6. agreeing upon regular monitoring 
modalities, including visiting the cen-
tres on a regular basis;

7. strengthening coordination mecha-
nisms;

8. engaging WHO collaborating cen-
tres in regional meetings/consulta-
tions and WHO global fora; and

9. ensuring that redesignation planning 
takes place as early as possible during 
the 4th year of the prior designation 
period.
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WHO events addressing public health priorities

International Health Regulations (IHR; 2005) (1) make 
up the comprehensive legal framework for the prevention, 
detection, and containment of public health risks at their 
source through the collaborative actions of State Parties, 
WHO and all relevant stakeholders. The purpose and scope 
of IHR are, “to prevent, protect against, control and provide a 
public health response to the international spread of disease 
in ways that are commensurate with and restricted to public 
health risks, and which avoid unnecessary interference with 
international traffic and trade” (1). 

To improve measurement and accountability of the 
regulations’ implementation, the new IHR monitoring and 
evaluation framework adopts the recommendations of IHR 
Review Committee (WHA 68/22 Add.1) (2), Resolu-
tion EBSS/3/2015/REC/1 (3) on the Ebola virus disease 
outbreak, as well as the report of the Ebola Interim Assess-
ment Panel (4). These reports urge a move from exclusive 
self-evaluation in considering novel approaches regarding 
the short and long-term assessment of national core capacity 
for the implementation and effective functioning of the IHR. 

A concept note outlining this revised approach was 
discussed by the WHO Regional Committees in 2015, and 
a revised IHR Monitoring and Evaluation Framework – in-
cluding four components of annual reporting, joint external 
evaluation, after action review and simulation exercise – 
was noted by the Sixty-sixth World Health Assembly. The 
Director-General proposed that the new IHR monitoring 
and evaluation framework is used by all State Parties for 
assessment and reporting on IHR (2005) core capacities. 
This new IHR monitoring and evaluation framework was 
presented during the fifth regional stakeholder meeting to 
review the implementation of IHR (2005) in Cairo, Egypt, 
20–22 September 2016 (5). 

A regional meeting for national IHR focal points was 
convened in Amman, Jordan, 9–10 April 2017 (6). The 
meeting was inaugurated by Dr Michel Thieren, Director 
for Health Emergency Programme, WHO Regional Office 
for the Eastern Mediterranean. Reminding representatives 
that the recent Ebola outbreak originated within a country in 
crisis and characterized by institutional fragility, Dr Thieren 
emphasized the importance of maintaining collective health 
security through investing in IHR capacity. Dr Thieren 
further stressed that supporting these novel monitoring and 

evaluation approaches to build capacity in crisis countries, 
in particular through the joint external evaluation, presented 
a unique opportunity to synergize across disciplines and 
stakeholders, which was the guiding rationale of the WHO 
emergency reform.  In this context, the meeting sought to 
address the following objectives: 

• to introduce tools and modules for the annual reporting, 
after action review and simulation exercise as part of IHR 
monitoring and evaluation framework post-2015; 

• to introduce approaches to conduct joint external evalua-
tion in countries under conflict; 

• to share several scenarios of public health events with poten-
tial international concern: and 

• to discuss and identify elements to empower the national 
IHR focal points and improve functionality of IHR multi-
sectoral committees. 

Summary of discussions 
The WHO Eastern Mediterranean Region leads in conduct-
ing joint external evaluation (JEE). Key successes focused on 
multi-sectoral collaboration, helpful preparatory planning 
missions, identification of priorities, and the effectiveness of 
the tool and results for domestic policy makers. Challenges in 
conducting JEE were associated with composing a technically 
competent and diverse team to cover all areas, nuances with 
interpreting the tool, availability of background documents, 
and timeliness of the final report to begin national action.

Crisis countries1 in particular need additional support to 
build their IHR capacities, and WHO will work with these 
countries to ensure that they are ready to undergo JEE. 
Undertaking the JEE additionally provides an opportunity to 
maintain systematic thinking regarding longer-term country 
capacity planning, and effectively transition out of humanitar-
ian dependency. Securing the commitment of partners and 
donors is crucial in the preparatory phase to guarantee the 
support, both technical and financial, for implementing the 
priority actions. Extended preparation to properly ensure 

1 Examples of crisis countries include Iraq, Somalia, Syrian Arab 
Republic and Yemen.

National focal points for International Health Regulations1

1 This report is extracted from the Summary report on the Regional meeting for national focal points for the International Health 
Regulations, Amman, Jordan, 10–9 April 2017 (http://apps.who.int/iris/bitstream/1/255584/10665/IC_Meet_Rep_2017_EN_19725.pdf, 
accessed 13 November 2017).
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that the country is ready for the JEE is also needed during 
this phase, and could be achieved through technical visits and 
senior advocacy in-country meetings. 

Undertaking a JEE in crisis countries requires special con-
siderations given the country context; however, despite the 
need to adapt unique approaches, the overall process must be 
kept consistent and standardized. To maintain the integrity of 
the tool, the JEE should be performed in its entirety and not 
divided among technical areas. A draft guidance document 
outlining the standardized methodology, definitions, and 
approaches for conducting joint external evaluation in crisis 
countries is being finalized.

Annual reporting on IHR progress is required under 
Article 54 of the Regulations (1) and remains the sole man-
datory component of the IHR monitoring and evaluation 
framework components. A new tool for States Parties Annual 
Reporting (SPAR) has been proposed to ensure continuity of 
the reporting process, as well as consistency with the JEE tool. 
An after-action review would present an in-depth qualitative 
review of performance during an acute public health event in 
order to identify actions to strengthen public health prepared-
ness. An after-action review should be held within 3 months 
of the event and in coordination with multiple sectors. 

The strengthening of national IHR focal points was one 
of the key recommendations resulting from the Review 
Committee on the Role of the IHR in Ebola Outbreak and 
Response for accelerating country implementation of IHR. 
Therefore, national IHR focal points should be well-posi-
tioned centres composed of sufficient staff with experience, 
expertise and seniority, and should be supported with the 
required resources (administrative, logistical and financial) 
to carry out all of their mandatory coordination and com-
munication functions. 

Recommendations 

To Member States 

• sharing national best practices related to IHR implementa-
tion with WHO and disseminating them via a reactivated 
IHR regional bulletin; 

• operationalizing possible JEE priority actions;

• conducting after-action reviews and exercises where feasi-
ble, documenting and sharing the outcomes and lessons 
learned;

• developing national action plans using the priority actions 
identified from JEE; 

• linking JEE processes with national planning and budget 
cycles to ensure sustainable follow-up and implementation 
of the national action plan. 

To WHO 

• finalizing the guidance document detailing approaches to 
conducting joint external evaluation and country planning 
in crisis countries;

• supporting advocacy activities targeting senior officials in 
countries concerning the scoring system of the JEE indica-
tors; 

• supporting countries to identify both external and internal 
partners to be involved in JEE and country planning and 
subsequent implementation; 

• revising existing guidance document designed for the IHR 
national focal points, considering current discussions and 
identified needs; 

• reactivating the IHR regional bulletin.
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