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INTRODUCTION

 Gestational Diabetes Mellitus (GDM) is defined 
as glucose intolerance that can be identified during 
pregnancy, usually, happening following the 24th 
week of gestation.1 It is associated with grave 
consequences not only for the pregnant females but 
also for the fetus and after delivery to the neonates.
It is important to recognize and treat the problem in 
early stages because GDM associated complications 
in mother and fetus are mostly preventable.2 One 
of the reasons for the increase in GDM prevalence 
is that it does not have very obvious symptoms; 
however, excessive urination and fatigue, urinary 
tract infections (UTIs), nausea and vomiting are 
likely to be present.3 If it is not diagnosed and treated 
then gestational hyperglycemia may cause various 
complications to the woman such as abortion, pre-
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eclampsia, preterm labor, placenta praevia, vaginal 
itching, UTI, puerperal sepsis, and pyelonephritis.4

 The pattern of prevalence of GDM has notable 
regional and ethnic differences. Asian inhabitants 
are considered at higher risk than white 
populations.5 Increasing maternal age and obesity, 
earlier pregnancy GDM, and family history of DM 
are considered few dominant risk factors for the 
progress of GDM.6,7

 The prevalence of GDM ranges from 8 to 19% 
in Saudi Arabia.8,9 However, a large-scale study 
in Riyadh (capital of SA) reported that SA has the 
highest prevalence of GDM (24%) in the world.10 
In the present study, we aimed to find out the 
prevalence and associated risk factors of GDM 
among females attended antenatal clinic during the 
year 2015, at King Abdulaziz University Hospital 
(KAUH), Jeddah, SA.

METHODS

 This retrospective study was carried out from 25th 
September 2016 till 20th December 2016, at the En-
docrine Clinic, Faculty of Medicine, KAUH, Jeddah, 
SA. One-year data of the GDM subjects were col-
lected from their electronic records from 1st January 
2015 to 31st December 2015. A total of 5000 women 
attended the antenatal clinic, and 637 women were 
referred to the Endocrine Clinic because of GDM. So 
the prevalence of GDM was 12.75% (637/5000). We 
collected GDM subjects’ data from the electronic re-
cord; however, the data of only 103 GDM was taken 
because these patients’ complete data according to 
our questionnaire was available. The electronic re-
cord of 93 pregnant age and BMI matched females, 
not having GDM were selected as a control group. 
 With their record, a questionnaire was filled 
regarding their age, BMI, blood pressure, living 
place, working status, family history of diabetes, 
and parity. We included only those subjects who 
were diagnosed with GDM and did not have DM 
simultaneously.
 The American Diabetes Association (ADA) cut-
off values using the one-step approach were used to 
classify the study subjects as GDM11: “Gestational 
diabetes mellitus should be diagnosed at any time 
in pregnancy if one of the following criteria are met 
or exceeded:
1. Fasting plasma glucose> or equal 5.1 mmol 

(92mg/ dl).
2. 1-Hour plasma glucose ≥ 10.0 mmol/l (180mg/ 

dl) following a 75 g oral glucose load.
3. 2-Hour plasma glucose 8.5 mmol/l (153 mg/dl) 

following a 75 g oral glucose load.”

 Two or more criteria must be met or exceeded for 
a positive diagnosis. We excluded the diagnosed 
DM patients and having any other endocrinology 
problems such as thyroid disorders, Polycystic ova-
ry syndrome, Cushing syndrome that affect blood 
sugar level. All the participants were screened dur-
ing 24–28 weeks of gestation or before if they were 
at high risk for developing GDM. The patients were 
considered high risk if they had BMI greater than 
30 Kg/m2, prior history of gestational diabetes, ear-
lier large baby weighing 4.5 Kg or more, and family 
history of diabetes. The present study was approved 
by the ethical committee of the KAUH, Jeddah, SA. 
We kept the confidentiality of the subject and did 
not disclose any data relating to their identification.
 The data were analyzed by SPSS (Statistical 
Package for Social Sciences) version 23. Mean ± SD 
was given for quantitative variables. Frequency and 
percentages were given for qualitative variables. 
Student t-test was used to compare the mean of 
age, HBA1C and fasting blood sugar between cases 
and controls. Pearson Chi-square test was used to 
determine the relationship of age, parity, working 
status, place of living, history of hypertension and 
BMI. Logistic regression was employed to compute 
the unadjusted and adjusted odds ratio by using 
age, parity, working status, place of living, history 
of hypertension, diabetes, and BMI as independent 
variables. The p-value < 0.05 was taken as significant.

RESULTS

 In our study, the prevalence of GDM was 12.75% 
(637/5000). We compared the data of 103 GDM, 
and 93 age and BMI matched control subjects. 
Our results show that HBA1C and fasting plasma 
glucose (FPG) were significantly higher in cases 
as compared to control (P<0.001) while there was 

Table-I: Comparison of quantitative variable 
of Gestational Diabetes Mellitus (GDM) 

patients and control group.

Variables
GDM

Mean±SD
(N=103)

Controls
Mean±SD

(N=93)
p-value

Age (Years) 33.4 ± 5.9 32.3 ± 6.1 0.14

BMI (Kg/m2) 31.9 ± 6.3 30.7 ± 5.1 0.13

HBA1C (%) 6.25 ± 1.04 4.40 ± 0.80 < 0.001 *

FPG (mmol/L) 5.75 ± 1.08 4.29 ± 0.48 < 0.001 *

Values are given as mean ± SD, SD: Standard Deviation, 
BMI: Body Mass Index, FPG: Fasting Plasma Glucose, 
p-value is generated by Student t- test.
*p-value ≤ 0.05 is considered statistically significant.
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no significant difference of age (P=0.14) and BMI 
(P=0.13) between both groups. In GDM group, 60 
(58.3%) women were obese (BMI>30) while in the 
control group there were 45 (48.4%) had BMI greater 
than 30 (Table-I). The nationality-wise distribution 
of GDM patients is shown in Table-II.
 Parity was associated with GDM (X2=16.82, 
P=0.001) and GDM was significantly higher in 
multigravida while no association of GDM was 
found with working status, place of living, hyper-
tension, family history of DM and BMI (Table-III). 
 Logistic regression analysis revealed that grand 
multigravida female had the lower risk of GDM as 
compared to multi, primi and nulligravida [OR=0.16 
(95% CI 0.05-0.56; P=0.004)] while increased age (≥ 
30 years), working status, place of living, hyperten-
sion, family history of DM and BMI were not found 
significant risk factors for GDM (Table-IV).

DISCUSSION

 The prevalence of GDM in our study is 12.75%, 
in comparison to several other studies published 
from SA, our results are similar to Serehi AA et al., 
(2015)12 and Al-Rowaily & Abolfotouh (2010),13 
lower than Wahabi HA et al., (2013)9 and Wahabi H 
et al., (2017)10 and higher than (Abdelmola, 2017).8 
Globally, variability is found in the prevalence of 
GDM, Denmark 1.7-2.9%, USA 3.9% to 12.8%, Qatar 
16.3%, Pakistan 17.2%, Zimbabwe 6%, and Australia 
13.2%.6,14-18 This difference could be due to the 
difference in race, genetic predisposition, dietary and 
lifestyle patterns, and variability in diagnostic criteria.
 Logistic regression analysis revealed that age ≥ 
30 years increases the risk of GDM, but it was not 
significant. Our results are similar to a study.17 In 
contrast to our results, Abdelmola AO et al., (2017) 
showed that the women in the age group (31–35) 
years had the significantly higher prevalence of 
GDM.8 Several other studies reported the higher 

prevalence of GDM among women in the age group 
> 35 years.13,15 This difference could be due to small 
sample size and variability in diagnostic criteria.
 The increased age (≥30 years), working status, place 
of living, hypertension, family history of DM and 
BMI were not found significant risk factors for GDM. 
Similar to our results a study reported no significant 
association between GDM and working status.10 Our 
results are similar to a South African and a Thai study 
that did not find the association between obesity and 
GDM.19,20 However, our results are inconsistent with 
several other studies that have reported increased 
age. BMI, and multiparity as risk factors for GDM.21-23 

This difference could be due to different race and use 
of the different criteria for obesity. 
 We found that grand multigravida have a lower 
risk for GDM after adjusting age, working status, 
place of living, hypertension, family history of DM 
and BMI. This observation is also in accordance 
with our result that increasing age is not a risk 
factor for GDM. Recently, Nhidza G et al., (2018) 
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Table-II: Nationality-wise 
distribution of GDM patients.

Nationality N %

Saudi 68 66
Yemni 12 11.2
Egyptians 4 3.9
Indians 4 3.9
Pakistani 3 2.9
Sudanese 3 2.9
Syrians 3 2.9
Others 6 6

N: Number, %: Percentage.

Table-III: Comparison of few basic characteristics
of Gestational Diabetes Mellitus (GDM) 

patients and control group.

Variables
GDM

(N=103)
N (%)

Controls a

(N=93)
N (%)

p-
value

Age Group 
< 30 years
≥ 30 years

24 (23.3)
79 (76.7)

32 (34.4)
61 (65.65)

0.09

Parity
Nulligravida
Primigravida
Multigravida
Grand multigravida

11 (10.7)
29 (28.25)
52 (50.5)
11 (10.7)

6 (6.5)
14 (15.15)
42 (45.2)
31 (33.35)

0.001 
*

Working status 
House wife
Job

68 (66.0)
35 (34.0)

64 (68.8)
29 (31.25)

0.68

Residence
Rural
Urban

8 (7.8)
95 (92.2)

8 (8.6)
85 (91.4)

0.83

Hypertension 
Yes
No

39 (37.9)
64 (62.1)

33 (35.5)
60 (64.5)

0.73

Family history of Diabetes
Yes
No

44 (42.7)
59 (57.3)

30 (32.3)
63 (67.7) 0.14

BMI
< 30
≥ 30

43 (41.7)
60 (58.35)

48 (51.6)
45 (48.4)

0.17

N: Number, %: Percentage, BMI: body mass index,
p-value is generated by Pearson Chi-Square test,
*p-value ≤ 0.05 is considered statistically significant.
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demonstrated that gravida is not a predictor of 
the GDM.17 Contrary to our results, Collier A et 
al., (2017)21 reported the association of GDM with 
multiparity while another report from Pakistan 
demonstrated that with increased BMI, age, and 
history of T2DM in the family was associated with 
GDM.16 So conflicting results have been reported 
in the literature. Usually, with increasing age and 
after several pregnancies there is increased in body 
weight that could be responsible for impaired OGT 
and GDM. However, in our study because of the 
small sample size this effect could not be found.
 A recent study reported that the women suffering 
from GDM had increased chances of having a 
macrosomic baby without having the increased 
risk for other maternal or neonatal complications.10 
Additionally, females with GDM are more prone to 
develop T2DM in their later lives.24

 In GDM group, according to nationality, 68(66%) 
women were Saudi while 35(34%) were expatriates’ 
(Yemeni 11.2%, Egyptians 3.9%, Indians 3.9%, 
Pakistanis 2.9%, Sudanese 2.9%, Syrians 2.9% 
and others). The Jeddah city is the second largest 
and thickly populated cosmopolitan city, and 
thousands of expatriates’ families reside in the 
city. Therefore, our data comprised of women of 
several nationalities, so our results do not reflect the 
frequency of GDM among Saudi women.

 It is suggested that changes in dietary pattern and 
sedentary lifestyle causing obesity and the more 
prolonged period of education and better access 
to birth control techniques causing increasing age 
at first pregnancy.25 These factors are likely to be 
involved in the widespread prevalence of GDM.
 There is a need to educate the women regarding 
the drastic effects of the GDM for them, and for their 
fetus. Such education should be started at school 
and college level. Research indicates that preva-
lence of GDM is directly related to the prevalence of 
T2DM in the society26 and T2DM is highly prevalent 
in Saudi Arabia.27 Obesity is considered one of the 
very important reasons for T2DM because it causes 
resistance to insulin and consequently T2DM oc-
curs. Therefore, we should educate the population 
about the healthy lifestyle and make them aware of 
the grave consequences of the obesity. Moreover, 
Riaz RH et al., (2018) suggested that the physicians’ 
awareness regarding GDM up to date diagnostic 
and management strategies could play a pivotal 
role in managing GDM burden.28

Limitations of study: First, it has been conducted 
only in one hospital; consequently the sample 
size was small. Secondly, the data was collected 
from the electronic record of the patients, so, little 
important information could not be collected such 
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Table-IV: Regression analysis of different variables in Gestational Diabetes Mellitus (GDM).

Variables Odds ratio
(95% Confidence interval) p-value Adjusted odds ratio 

(95% Confidence interval) a p-value

Age Group 
< 30 years
≥ 30 years

1
1.73 (0.92 – 3.23) 0.08 1

1.89 (0.94 – 3.79) 0.07

Parity
Nulligravida
Primigravida
Multigravida
Grand multigravida

1
1.13 (0.35 – 3.68)
0.68 (0.23 – 1.98)
0.19 (0.58 – 0.65)

0.84
0.47
0.008

1
1.04 (0.30 – 3.53)
0.56 (0.18 – 1.73)
0.16 (0.05 – 0.56)

0.95
0.33
0.004

Working status 
House wife
Job

1
1.14 (0.62 – 2.07) 0.68 1

1.22 (0.64 – 2.33) 0.54

Residence
Rural
Urban

1
1.12 (0.40 – 3.12) 0.83 1

1.14 (0.39 – 3.38) 0.81

Hypertension 
Yes
No

1
1.12 (0.62 – 1.98) 0.73 1

0.84 (0.44 – 1.63) 0.61

Family history of Diabetes
Yes
No

1
1.57 (0.87 – 2.81) 0.13 1

1.46 (0.79 – 2.74) 0.24

BMI
< 30
≥ 30

1
1.49 (0.85 – 2.62) 0.17 1

1.36 (0.72 – 2.57) 0.34



as the history of their dietary, physical activities, 
socioeconomic status, educational level and others.

CONCLUSION

 Our results indicate that the prevalence of 
GDM was 12.75% in our setup and no association 
was found with working status, place of living, 
hypertension, family history of diabetes and BMI.
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