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ABSTRACT To determine the risk factors of gestational diabetes mellitus in refugee populations in the Gaza Strip, 
a retrospective case–control study was performed between March and June 2011 in the United Nations Relief and 
Works Agency (UNRWA) primary health care clinics. Data were collected on maternal sociodemographics and 
the prevalence of diagnosed GDM according to World Health Organization criteria from clinics where postnatal 
Palestinian refugee women had been diagnosed with GDM during previous pregnancies, and non-GDM women 
were used as controls. Sociodemographic characteristics, pre-pregnancy body–mass index (BMI), obstetrics 
history and family history of diabetes were used as study variables. In total, 189 incident cases of GDM were 
identified. The most significant risk factors for GDM were: history of miscarriage more than once; overweight 
before pregnancy; history of stillbirth; history of caesarean birth; and positive family history of diabetes mellitus. 

عوامل اختطار الإصابة بالسكري أثناء فترة الحمل في السكان اللاجئين بقطاع غزة: دراسة حالة ذات شواهد
عريفه الكسيح، نيك محمد زكي، يوسف الجيش، لين كنج سون

الخلاصـة: أُجريت دراسة حالة استعادية ذات شواهد في الفترة من آذار/مارس وحتى حزيران/يونيه 2011 برعاية وكالة الأمم المتحدة لإغاثة وتشغيل 
اللاجئين الفلسطينيين في الشرق الأدنى )الأونروا( من أجل تحديد عوامل اختطار الإصابة بالسكري أثناء فترة الحمل في أوساط السكان اللاجئين بقطاع 
ص وفق المعايير التي  غزة. وجُِعت البيانات الخاصة بالخصائص الاجتماعية والديموغرافية للأمهات ومعدل انتشار السكري أثناء فترة الحمل الُمشخَّ
وضعتها منظمة الصحة العالمية وذلك من العيادات التابعة لوكالة الأونروا التي جرى فيها تشخيص النساء الفلسطينيات بالسكري أثناء فترة الحمل 
أثناء الأحمال السابقة، مع اعتبار النساء غير المصابات بالسكري أثناء فترة الحمل كشواهد. واستُخدِمت الخصائص الاجتماعية والديموغرافية، ومنسب 
كتلة الجسم في الفترة السابقة على الحمل، وتاريخ التوليد، وتاريخ الأسرة كمتغيرات الدراسة. وتم التعرف على إجالي 189 حالة من حالات السكري 
أثناء فترة الحمل. وكانت عوامل الاختطار الأكثر أهمية لحدوث السكري أثناء فترة الحمل هي: وجود تاريخ للإجهاض أكثر من مرة؛ وزيادة الوزن 
قبل الحمل؛ ووجود تاريخ لوفيات الأجنة؛ ووجود تاريخ للولادات القيصرية؛ ووجود تاريخ إيجابي في الأسرة للإصابة بالسكري. ويواصل معدل 
ص الارتفاع في أوساط السكان اللاجئين بقطاع غزة. وينبغي إعطاء الأولوية داخل الوكالات المعنية بالصحة  حدوث السكري أثناء فترة الحمل الُمشخَّ
العمومية المحلية لرفع الوعي بالنتائج الضائرة للسكري أثناء فترة الحمل على صحة الأمهات وحديثي الولادة في أوساط السكان اللاجئين بقطاع غزة.

Facteurs de risque de diabète gestationnel chez les réfugiées de la Bande de Gaza : étude cas-témoin

RÉSUMÉ Afin d’identifier les facteurs de risque de diabète gestationnel chez les réfugiées de la Bande de Gaza, 
une étude cas-témoin rétrospective a été menée entre mars et juin 2011 dans les dispensaires de soins de santé 
primaires de l’Office de secours et de travaux des Nations Unies pour les réfugiés de Palestine dans le Proche-
Orient (UNRWA). Des données sur les caractéristiques socioéconomiques des mères et la prévalence du 
diabète gestationnel (diagnostiqué d’après les critères de l’Organisation mondiale de la Santé) ont été recueillies 
auprès des dispensaires de l’UNRWA où, après leur accouchement, des réfugiées palestiniennes avaient reçu 
un diagnostic de diabète gestationnel dans leurs grossesses passées. Un groupe témoin était constitué de 
femmes non diabétiques. Les variables d’étude étaient les caractéristiques sociodémographiques, l’indice de 
masse corporelle (IMC) prégestationnel, les antécédents obstétricaux et les antécédents familiaux de diabète. 
Au total, 189 cas incidents de diabète gestationnel ont été identifiés. Les facteurs de risque les plus importants 
étaient les suivants : antécédents d’au moins deux fausses couches ; surpoids avant la grossesse ; antécédent de 
mortinaissance ; antécédent de césarienne ; et antécédents familiaux positifs de diabète sucré. 
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Introduction

Gestational diabetes mellitus (GDM), 
which is defined as glucose intolerance 
with the onset or first detection dur-
ing pregnancy, is said to complicate 
approximately 1%–16% of all preg-
nancies with an increased risk of peri-
natal morbidity and mortality and an 
increased risk of developing diabetes 
in the future [1,2]. Previous studies 
have indicated that south Asian and 
Arab ethnicities have high prevalence 
rates of GDM related to parity, body 
mass index (BMI) and maternal age 
[3,4]. Gestational diabetes is a condi-
tion that can be effectively controlled, 
thereby decreasing the associated risks 
and eventually leading to the delivery 
of healthy infants. Conversely, the 
consequences of risk factors in women 
may predispose them to developing 
GDM during pregnancy. These pre-
disposition factors include: increased 
maternal age, high body weight, high 
parity, previous birth of large baby 
and family history of diabetes mellitus 
[5]. According to the Hyperglycemia 
and Adverse Pregnancy Outcomes 
(HAPO) study, a large-scale multina-
tional epidemiological study, the risk 
of adverse maternal, fetal and neonatal 
outcomes continuously increases as 
a function of maternal glycaemia at 
24–28 weeks of gestation [6]. There 
was no cause for most of these com-
plications, except preventing and early 
recognition of GDM as a major health 
concern. Because the prevalence of 
GDM is increasing in parallel to the 
ongoing epidemic of obesity and type 
2 diabetes in reproductive age women 
[7], understanding the significance of 
risk factors becomes a public health 
concern. According to the Palestin-
ian Health Report of 2007, the total 
population of the Gaza Strip was 1 337 
230 of whom 70% were refugees [8]. 
The average percentage of women of 
childbearing age was 22.4%, while total 
fertility rate in the Gaza Strip was 5.4%, 
one of highest rates in the region.

Pregnancy, which was once ac-
knowledged as a natural process, is 
considered to be associated with real 
or potential threats to the comfort and 
well-being of pregnant women and their 
families [8]. In a war-torn place such as 
the Gaza Strip, evidence with regard to 
the association between these factors 
and GDM is scare. No previous pub-
lications on this subject matter for this 
type of subject population are currently 
available [9]. Identification of GDM 
risk factors will provide information to 
strengthen public health measures and 
help to prevent maternal, fetal and neo-
natal development of overt diabetes and 
cardiovascular complications. In this 
context, a retrospective case–control 
study was conducted to elucidate risk 
factors of GDM in the refugee popula-
tion in the Gaza Strip

The primary objective of this study 
was to determine the risk factors of 
GDM in the refugee population in the 
Gaza Strip.

Methods

This was a retrospective case–control 
study carried out at United Nations 
Relief and Works Agency (UNRWA) 
clinics in the Gaza Strip. UNRWA for 
Palestine Refugees is one of the largest 
United Nations programmes, serving a 
population of 4 760 000 Palestine refu-
gees worldwide under its mandate in 
2010. The Agency’s mission is to assist 
Palestine refugees in achieving their full 
potential in human development until 
a durable and just solution is found for 
the refugee issue [10]. This study was 
approved by the Human Research Eth-
ics Committee (HREC) of Universiti 
Sains Malaysia (USM) and UNRWA 
in the Gaza Strip. In this study, obstet-
rical records of GDM patients who 
delivered in 2010 were retrieved from 
the annual statistics at UNRWA clinics 
and reviewed. Participants were drawn 
from refugee women attending the 
UNRWA postnatal clinics in the Gaza 

Strip. Data collection ran from March 
2011 to June 2011 in UNRWA clin-
ics. Women aged 18 and above with a 
GDM history based on the gestational 
diabetes clinic files at UNRWA were 
consecutively recruited. All pregnant 
women attending the UNRWA clinics 
were routinely subjected to an oral glu-
cose tolerance test (OGTT) at 24–28 
weeks or 32–34 weeks gestation for 
some cases with impaired glucose 
tolerance. The diagnosis of GDM was 
based upon the results of both the 
fasting sample and/or the two-hour 
OGTT test. Women with abnormal 
results were then referred to a special-
ized GDM clinic.

WHO recommends simultaneous 
screening and diagnosis using a 75 g 
oral glucose tolerance test. Based on the 
WHO criteria, screening for all preg-
nant women was conducted at 24–28 
weeks by using fasting glucose test after 
an 8–14 hour fast followed by a 75 g 
oral glucose tolerance test (OGTT). 
WHO guidelines classify pregnant 
women as having diabetes with fasting 
venous plasma glucose ≥ 7.0 mmol/L 
and 2-hour post-glucose load level ≥ 
11.1 mmol/L [11].

In this study, 189 postnatal GDM 
women who met the inclusion criteria 
(women aged 18 years and above, no 
history of medical diseases, had already 
been diagnosed with GDM in their pre-
vious pregnancy according to WHO 
criteria and delivered in 2010) were 
recruited. For control, 189 postnatal 
women without pre-gestational type 1 
or 2 diabetes and any chronic diseases 
were matched with age and place of 
residency were recruited.

All participants were informed 
and gave written consent. For some 
illiterate populations, the sample was 
guided by the researcher in person 
during the survey. After oral and/or 
written consent from the participants, 
the researcher conducted the survey 
at the UNRWA postnatal clinics. We 
established the following exclusion 
criteria: women with pre-gestational 
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type 1 or 2 diabetes and severe chronic 
diseases.

The risk factors that were assessed 
included sociodemographic character-
istics of height, age, weight, place of resi-
dency, number of previous pregnancies 
and caesarean section, stillbirth, family 
history of diabetes, past and current ob-
stetrics history and educational level. 
Height and weight was observed and 
recorded. Weight prior to pregnancy 
was taken verbally from the participants 
and confirmed from weight recorded in 
the first prenatal visit in early pregnancy 
(before eight weeks gestation); and for 
women who were not sure about their 
weight before pregnancy we relied on 
weight in first antenatal visit, and in fol-
low-up visits. Weights and heights were 
noted for the visits in early pregnancy 
in order to calculate the pre-pregnancy 
BMI (kg/m2). For an alpha error of 
5% and a power of 80%, assuming the 
prevalence of gestational diabetes in the 
Gaza Strip was less than 10% and a value 
of 0.5 as an estimate of the population 
proportion, using the power and sample 
size calculation, the minimum sample 
size was estimated to be 166 each of 
case and control sample size.

A well designed and pilot-tested 
questionnaire was used to collect data. 
Face-to-face interviews were conducted 
by qualified nurses using a validated self-
administered questionnaire in Arabic. 
The questionnaire covered the sociode-
mographic characteristics of the preg-
nant women, family, current and past 
obstetrics history, medical history and 
type of maternal complications. The 
survey instrument was then tested on 
30 randomly selected pregnant women 
from the list at the UNRWA clinics for 
the validity of the questionnaire. Some 
corrections and modifications were 
made after considering the discrepan-
cies that had been found during the 
pilot study.

For achieving good face validity, the 
questionnaire was reviewed by experts 
from the obstetrics and gynaecology 
researchers at Universiti Sains Malaysia. 

Further statistical validity of the ques-
tionnaire was assessed by Pearson test 
to determine the validity of the ques-
tionnaire structure as well as testing the 
validity of each section within the whole 
survey questionnaire. The correlation 
coefficients are considered significant 
at α < 0.05.

The rates of selected potential risk 
factors were calculated for women 
with and without GDM. Chi-squared 
tests were performed to test statistical 
significance. To assess the independ-
ent effect of each individual risk factor 
attributed to GDM, multiple logistic 
regressions were applied. The adjusted 
odds ratio (OR) and the 95% confi-
dence interval (CI) were derived from 
the coefficient of the logistic model and 
its standard error. All statistical analyses 
were performed using SPSS version 20. 
Significance was assumed if the P-value 
was less than 0.05.

Results

According to the WHO criteria, GDM 
was diagnosed in 189 women with ges-
tational diabetes in their most recent 
pregnancy in 2010. These participants 
with GDM were included as a case 
group and were compared with the 
189 without GDM as control group. 
Table 1 shows that the difference 
between the mean age and standard 
deviation (SD) (34.1, SD 6.56) among 
the women diagnosed with GDM and 
the control group (34.2, SD 6.77) was 
not statistically significant (P = 0.859). 
The women diagnosed with GDM 
had a similar mean and SD (162.4 cm, 
SD 5.42) height in comparison to the 
control group (162.3, SD 5.39) with 
no significant association (P = 0.924). 
However, the results showed the mean 
and SD of weight (81.1 kg, SD 13.16) 
in women diagnosed with GDM was 
higher than the mean and SD (69.0, SD 
14.15) in the control group with signifi-
cant association as P < 0.001. We found 
that GDM was twice as high in illiterate 

women (13.8%) when compared to 
the control group (6.3%). The findings 
of the present study revealed that there 
was no significant difference between 
women with GDM and the control 
group regarding place of residency.

Table 2 shows the correlated GDM 
risk factors using univariate analysis. 
Results show that women overweight 
before pregnancy with increased BMI 
had 1.07 and 1.15 times greater risk 
of developing GDM. Furthermore, 
women with lower levels of education, 
an increased number of pregnancies 
(more than four), and history of previ-
ous miscarriages (more than once), a 
history of stillbirth, a history of a large 
baby, and a positive family history of dia-
betes mellitus had 2.47, 5.92, 5.98, 6.92, 
5.52 and 28.83 times the odds of devel-
oping GDM respectively. However, the 
result did not show any significant cor-
relation between the place of residency, 
advanced maternal age and parity, and 
developing GDM.

Place of residency, height, maternal 
age, educational level, gravidity, par-
ity, history of large baby and BMI were 
excluded from the final model as these 
factors were considered as confounders. 
Hence, the final multivariate logistic 
analysis revealed that women with a his-
tory of abortion more than once [aOR 
4.93, 95% CI: 2.20–11.04], a history 
of stillbirth [aOR 3.35, 95% CI: 1.21–
9.23], and a positive family history of 
diabetes mellitus [aOR 17.60, 95% CI: 
4.84–64.01)] had higher ORs in com-
parison to others risk factors. However, 
women overweight before pregnancy 
[aOR 1.07, 95% CI: 1.04–1.09], and 
with history of caesarean birth [aOR 
2.92, 95% CI: 1.54–5.53], had lower 
ORs for developing GDM (Table 3).

Discussion

Gestational diabetes mellitus is a long-
known condition. Controversies still 
surround the standardized risk factors 
for this condition all over the world [12]. 
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This study attempted to identify the 
most significant risk factors for GDM 
in the Gaza Strip. Several risk factors 
for GDM have been previously identi-
fied. The most common recognized 
factors are advanced maternal age and 
maternal body–mass index ≥ 25 [13]. 
This study did not show any correla-
tion between age, height and place of 
residency as predisposing to developing 
GDM. However, the findings of the 
present study revealed that there is as-
sociation between women’s weight and 
level of education as a predisposition to 
developing GDM.

Few studies have examined the cor-
relation between level of education and 
prevalence of GDM. Bo et al. (2002) 
in a case-control study in Turin, Italy, 
reported that lower levels of education 
are associated with an increased risk 
of GDM [14]. Similarly, recent stud-
ies declared the relationship between 
metabolic disorder in women and lower 
educational level [15–17].

Our results in the univariate 
analysis confirmed that most related 
risk factors for GDM were a history 
of miscarriage more than once, be-
ing overweight before pregnancy, a 

greater BMI, level of education, his-
tory of stillbirth, history of large baby, 
history of caesarian birth and positive 
family history of diabetes mellitus. 
Several previous articles have reported 
that advanced maternal age, history of 
stillbirth and history of previous diag-
nosed GDM are globally considered 
as classical and traditional risk factors 
[6,18,19]. However, the present study 
found no significant association be-
tween maternal age and developing 
GDM. Interestingly, this result was 
consistent with that of United King-
dom National Institute for Health 
and Clinical Excellence Guidelines 
recommendation, which excluded 
the maternal age of pregnant women 
as a risk factor for GDM screening 
[20]. In agreement with a study in 
Kuwait, our results found that GDM 
is mostly associated with a young age 
group, and mainly among those with 
a positive family history of diabetes 
mellitus [21]. This means that even 
young women can be at high risk for 
GDM. Our study also agreed with 
previous reports indicating obesity, 
history of caesarean birth and positive 
family history of diabetes mellitus as 

significant risk factors for developing 
GDM [6,21,22].

The present study showed that his-
tory of miscarriage more than once, 
being overweight before pregnancy, 
history of stillbirth, history of caesar-
ean birth and positive family history 
of diabetes mellitus were strongly cor-
related with developing GDM. This 
finding was consistent with a study in 
Tehran that reported GDM is highly 
associated in women with positive 
family history of diabetes mellitus, 
pre-pregnancy obesity and history of 
miscarriage [23]. Our study revealed 
a significant association of GDM with 
history of stillbirth. It has been reported 
that such complications are associ-
ated with GDM [24,25]. That is to say, 
gestational diabetes with its vascular 
complications is a significant risk fac-
tor for stillbirth and perinatal death. 
Similar findings have been reported in 
Syed et al.’s review regarding perinatal 
mortality [24].

We found a significant correlation 
between developing GDM and pre-
pregnancy weight. This finding is in 
agreement with a recent systematic 
review, including 20 articles related to 

Table 1 Sociodemographic characteristic of women with gestational diabetes mellitus (GDM) and the control group (n = 378) 

Variable GDM (n = 189) 
Mean (SD)

Controls (n = 189) 
Mean (SD)

Mean difference
(95% CI)

t statistic P-value

Age (years) 34.1 (6.56) 34.2 (6.77) 0.122 (–1.22 to 1.47) 0.177 0.859

Height (cm) 162.4 (5.42) 162.3 (5.39) 0.052 (1.14 to 1.04) –0.095 0.924

Weight (kg) 81.1 (13.16) 69.0 (14.15) –12.08 (–14.85 to 9.32) –8.59 <0.0001

No. (%) No. (%) χ2 statistic

Residency

2.51 0.473

North zone 61 (32.3) 60 (31.7)

Gaza City 40 (21.2) 40 (21.2)

Middle zone 50 (26.5) 40 (21.2)

South zone 38 (20.1) 49 (25.9)

Level of education

Illiterate 26 (13.8) 12 (6.3)

15.78 0.001
Preparatory 50 (26.5) 29 (15.4)

Secondary 63 (33.2) 77 (40.5)

Graduate 50 (26.5) 71 (37.5)

SD = standard deviation; CI = confidence interval.
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obesity, and maternal outcomes pub-
lished from 1980 to 2006. Eight out 
of these 20 studies were conducted in 
the US; the other 12 were conducted 
in Canada, Australia, Italy, France, 
United Arab Emirates, Finland and 

the UK [26]. The review declared 
that the risk of having GDM is about 
twofold, fourfold and eightfold higher 
among overweight, obese and severely 
obese reproductive-aged women, 
respectively, when compared with 

normal-weight reproductive-aged 
women.

Our present study did not show a 
significant correlation between an in-
crease in parity and an increase in the 
number of pregnancies with GDM. 

Table 2 Risk factors for gestational diabetes mellitus (GDM): univariate logistic regression model

Variable Regression coefficient(B) Unadjusted OR (95% CI) Wald statistic P-value

Place of residency

North zone 0 1

Gaza City 0.017 1.01 (0.52–1.78) 0.03 0.954

Middle zone –0.207 0.81 (0.47–1.40) 0.54 0.460

South zone 0.271 1.31 (0.75–2.28) 0.91 0.338

Height 0.002 1.00 (0.96–1.04) 0.09 0.924

Weight before pregnancy 0.070 1.07 (1.05–1.09) 53.59 < 0.0001

Body mass index 0.141 1.15 (1.10–1.20) 36.77 < 0.0001

Maternal age (years)

< 30 0 1

30–35 –0.446 0.64 (0.41–0.99) 3.89 0.048

> 35 0.333 1.39 (0.48–4.02) 0.38 0.537

Education level

Illiterate 1.58 4.90 (0.97–24.58) 3.73 0.053

Preparatory 0.907 2.47 (1.45–4.22) 11.05 0.001

Secondary 0.136 1.14 (0.07–1.87) 0.29 0.589

Graduated 0 1

Gravidity

< 2 0 1

2–4 0.648 1.9 (0.59–6.10) 1.19 0.274

> 4 1.779 5.92 (1.88–18.63) 9.25 0.002

Parity

< 2 0 1

2–4 –0.728 0.48 (0.22–1.01) 3.65 0.056

> 4 0.174 1.19 (0.56–2.49) 0.21 0.646

History of abortion

None 0 1

Once 1.39 4.02 (2.33– 6.91) 25.27 < 0.0001

More than once 1.78 5.98 (3.16– 11.30) 30.36 < 0.0001

History of still birth

No 0 1

Yes 1.93 6.92 (2.01–23.83) 9.43 0.002

History of large baby

No 0 1 30.25 < 0.0001

Yes 1.71 5.52 (3.0–10.16)

Family history of diabetes 
mellitus

No 0 1

Yes 3.36 28.83 (8.85–93.94) 31.12 < 0.0001

OR = odds ratio; CI = confidence interval.
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However, controversy still exists re-
garding multiparity and pregnancy 
as risk factors for GDM [27]. Until 
recently, only a few studies reported 
an increase in gravidity and par-
ity as significant risk factors for GDM 
[12,23,28]. Major et al. (1998) have 
justified the recurrence rate of gesta-
tional diabetes mellitus among wom-
en with short pregnancy intervals, as 
those women are more susceptible to 
GDM recurrence because their bod-
ies have not been granted adequate 
time to revert to pre-pregnancy status 
[28].

Moreover, our findings showed 
that women with history of miscar-
riages (more than once) were at 
higher risk for developing GDM. A 
similar study in India has found that 
the prevalence of GDM progressively 
increased in women with one, two or 
more previous miscarriages by 3.1%, 
8.2% and 11.9%, respectively [12]. 
On the same lines, another study in 
China has shown a strong associa-
tion between a history of miscarriage 
and impaired glucose tolerance in 
pregnancy (Yang et al. 2009) [29]. 
Although previous studies and this 
study have found similar significant 
associations, there is no biological evi-
dence which correlates the develop-
ment of GDM and miscarriage. This 
possible correlation requires further 
investigation.

Conclusion

In conclusion, WHO criteria for 
screening for GDM remain a good 
instrument to identify GDM in refu-
gee populations in war-torn countries 
(like the Gaza Strip). Because the 
increase in GDM is a public health 
concern, it is critical to know the risk 
factors associated with developing 
GDM, not only to become more 
aware of this alarming increasing trend 
in GDM, but also to provide baseline 
information about the determinants 
of GDM, which could help incorpo-
rate early intervention measures for 
refugee women in the Gaza Strip and 
elsewhere.

Some limitations have to be ad-
dressed in the present study. First, 
it was a relatively small sample size 
among refugees, which might not 
allow the results to be generalized 
to the greater population. From the 
findings of this study, and consider-
ing its limitations, we conclude that 
according to WHO criteria GDM 
continues to prevail in the Gaza Strip. 
We recommend that the UNRWA 
health authorities in the Gaza Strip 
strengthen maternal health pro-
grammes and postpartum preven-
tion policies to change these trends 
in GDM and to prevent chronic 
diabetes mellitus in GDM patients 
and their offspring.
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Table 3 Risk factors for gestational diabetes mellitus: multivariable logistic regression model

Variable Regression coefficient (B) Adjusted OR (95% CI) Wald statistic

History of abortion

None 0 1

Once 1.13 3.11 (1.55– 6.21) 10.30**

More than once 1.59 4.93 (2.20– 11.04) 15.06**

Weight before pregnancy 0.06 1.07 (1.04–1.09) 29.31**

History of still birth: yes 1.20 3.35 (1.21–9.23) 5.46*

History of caesarean delivery: yes 1.07 2.92 (1.54–5.53) 10.93**

Family history of diabetes mellitus: yes 2.86 17.60 (4.84–64.01) 21.76**

*P-value < 0.05; **P-value < 0.01. 
OR = odds ratio; CI = confidence interval.



EMHJ  •  Vol. 19  Supplement 3 2013 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

S18

References

1. American Diabetes Association. Diagnosis and classification 
of diabetes mellitus. Diabetes Care, 2011, 34(Suppl. 1):S62–S69. 

2. Bhat M et al. Determinants of gestational diabetes mellitus: A 
case control study in a district tertiary care hospital in south 
India. International Journal of Diabetes in Developing Countries, 
2010, 30:91–96. 

3. Yue DK et al. Why does ethnicity affect prevalence of ges-
tational diabetes? The underwater volcano theory. Diabetic 
Medicine, 1996, 13:748–752. 

4. Ben-Haroush A, Yogev Y, Hod M. Epidemiology of gestational 
diabetes mellitus and its association with Type 2 diabetes. 
Diabetic Medicine, 2004, 21:103–113. 

5. Metzger BE et al. HAPO Study Cooperative Research Group. 
Hyperglycemia and adverse pregnancy outcomes. New Eng-
land Journal of Medicine, 2008, 358:1991–2002. 

6. Lawrence JM et al. Trends in the prevalence of preexisting 
diabetes and gestational diabetes mellitus among a racially/
ethnically diverse population of pregnant women, 1999–2005. 
Diabetes Care, 2008, 31:899–904. 

7. Annual health report: Gaza Strip, 2007. Nablus, Palestinian 
Ministry of Health, 2007. 

8. Sha’ath O. Diabetes mellitus and pregnancy among Palestin-
ian women in Gaza: risk factors, complications, outcome 
and quality improvement plan. In: Ali N, ed. Special Studies 
Program of the Pilot Health Project West Bank and Gaza. Wash-
ington DC, United States Agency for International Develop-
ment, 2001. 

9. Annual Report, Department of Health. Gaza City, United Na-
tions Relief and Works Agency for Palestinian Refugees in the 
Near East, 2009. 

10. Zargar AH et al. Prevalence of gestational diabetes mellitus 
in Kashmiri women from the Indian subcontinent. Diabetes 
Research and Clinical Practice, 2004, 66:139–145. 

11. Definition, diagnosis and classification of Ddabetes mellitus and 
its complications. Report of WHO Consultation. Part 1: Diagnosis 
and Ccassification of diabetes mellitus. Geneva, World Health 
Organization, 1999.

12. Teh WT et al. Risk factors for gestational diabetes mellitus: 
implications for the application of screening guidelines. Aus-
tralian and New Zealand Journal of Obstetrics and Gynaecology, 
2011, 51:26–30. 

13. Bo S et al. Low socioeconomic status as a risk factor for gesta-
tional diabetes. Diabetic Medicine, 2002, 28:139–140. 

14. Berkowitz GS et al. Race/ethnicity and other risk factors for 
gestational diabetes. American Journal of Epidemiology, 1992, 
135:965–973. 

15. Negrato CA et al. Mild gestational hyperglycaemia as a risk 
factor for metabolic syndrome in pregnancy and adverse peri-

natal outcomes. Diabetes/Metabolism Research and Reviews, 
2008, 24:324–330. 

16. Wamala SP et al. Education and the metabolic syndrome in 
women. Diabetes Care, 1999, 22:1999–2003. 

17. Weeks JW et al. Gestational diabetes: does the presence of 
risk factors influence perinatal outcome? American Journal of 
Obstetrics and Gynecology, 1994, 171:1003–1007. 

18. Magee MS et al. Influence of diagnostic criteria on the inci-
dence of gestational diabetes and perinatal morbidity. Journal 
of the American Medical Association, 1993, 269:609–615. 

19. Simmons D et al. Gestational diabetes mellitus: NICE for the 
US?: A comparison of the American Diabetes Association 
and the American College of Obstetricians and Gynecolo-
gists guidelines with the UK National Institute for Health and 
Clinical Excellence guidelines. Diabetes Care, 2010, 33:34–37. 

20. Sultan FA, Anan GD, Ahmed SA. Clinical epidemiology of 
gestational diabetes in Kuwait. Kuwait Medical Journal, 2004, 
36:195–198. 

21. Keshavarz M et al. Gestational diabetes in Iran: incidence, risk 
factors and pregnancy outcomes. Diabetes Research and Clini-
cal Practice, 2005, 69:279–286. 

22. Garshasbi A et al. Prevalence and risk factors for gestational 
diabetes mellitus in Tehran. Journal of Family and Reproductive 
Health, 2008, 2:75–80. 

23. Anna V et al. Sociodemographic correlates of the increasing 
trend in prevalence of gestational diabetes mellitus in a large 
population of women between 1995 and 2005. Diabetes Care, 
2008, 31:2288–2293. 

24. Syed M et al. Effect of screening and management of diabe-
tes during pregnancy on stillbirths. BMC Public Health, 2011, 
11(Suppl. 3):S2. 

25. Chu SY et al. Maternal obesity and risk of gestational diabetes 
mellitus. Diabetes Care, 2007, 30:2070–2076. 

26. Dode MA, dos Santos IS. Non classical risk factors for gesta-
tional diabetes mellitus: a systematic review of the literature. 
Cadernos de Saude Publica, 2009, 25(Suppl. 3):S341–S359. 

27. Petry CJ. Gestational diabetes: risk factors and recent advances 
in its genetics and treatment. British Journal of Nutrition, 2010, 
104:775–787. 

28. Major CA et al. Recurrence of gestational diabetes: who is 
at risk? American Journal of Obstetrics and Gynecology, 1998, 
179:1038–1042. 

29. Yang H et al.; China National GDM Survey Working Group. 
Risk factors for gestational diabetes mellitus in Chinese wom-
en: a prospective study of 16,286 pregnant women in China. 
Diabetic Medicine, 2009, 26:1099–1104. 


