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Abstract: The presence of either diabetes mellitus type 2 (DMT2) or GDM constitute a high-risk pregnancy. Given 
the high rate of DMT2 and GDM in the kingdom of Saudi Arabia (KSA), no study has ever compared whether GDM 
outcomes are comparable to those with DMT2. The present study aims to compare for the first time, maternal and 
neonatal outcomes among Saudi patients with GDM, DMT2 and non-DM groups. This is a retrospective study cover-
ing data from 1718 pregnant patients admitted at King Fahad Medical City, Riyadh, KSA from April 2011 to March 
2013. The prevalence of GDM was 13.8%, DMT2 was 0.9%. DMT2 group had the highest mean parity and shortest 
mean gestational age as compared to other groups. Half of all the subjects in the DMT2 group also experienced 
preterm labor, as opposed to only 10% in GDM and 14% in the non-DM group, respectively. Finally, neonates deliv-
ered by DMT2 mothers had the highest percentage of admissions to NICU (33%) as compared to 10% in the non-DM 
group and only 5% in the GDM group. Outcomes of the GDM group are almost comparable with the non-DM group. 
While the results of the present study reflect the efficient management of GDM cases in Saudi patients, DMT2 com-
plicated pregnancies, which are considered to be at a much higher risk for maternal and neonatal complications, 
should be given equally special attention. 
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Introduction

The recent surge in the presence of diabetes 
mellitus type 2 (DMT2) in the Middle East, and 
in the kingdom of Saudi Arabia (KSA) in particu-
lar, raises alarming concerns in the future of 
public health in this developing region unless 
aggressive interventions are commenced [1, 
2]. More threatening however, is the equal rise 
in the prevalence of gestational diabetes melli-
tus (GDM) in Saudi Arabia. While there is a lack 
of national data for the over-all prevalence of 
GDM in KSA, several studies point out to 
increased incidence of GDM in several major 
tertiary hospitals ranging from 12.5% in the 
year 2000 alone to as high as 18.7% in 2013 
[3, 4]. 

Documented risk factors associated with GDM 
in the Saudi population include parity, advanc-
ing age [5] and maternal weight [6]. There is a 
prevalent view that a poor gestational environ-
ment programs the genetically susceptible for a 
lifetime of insulin resistance [7]. The presence 
of complications such as DMT2 and GDM 
among expectant mothers further threaten not 
only the maternal well-being [8], but more 
importantly the quality of life as well as out-
come of the new born [9, 10]. It has been 
observed that transmissibility of insulin-resis-
tant traits from parents to offspring can mani-
fest as early as pre-teen years [11], and this is 
true for the Arab cohort, further explaining the 
continuous rise in chronic non-communicable 
diseases in the country. While there is a consid-
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erable amount of literature done with regards 
to GDM and neonatal outcomes in KSA, there is 
scarcity of information on the comparison 
between GDM and DMT2 mothers, their com-
plications, and adverse maternal and neonatal 
outcomes.

In this single-center, cross-sectional retrospec-
tive study, we compared the severity of compli-
cations and neonatal outcomes between sub-
jects without DM and those with known GDM 
and DMT2. The present study will fill the exist-
ing gap as to whether differences exist in the 
outcomes of both high-risk pregnancies.

Methods

Study design and setting

This is a single-center, cross-sectional retro-
spective study taken from a database of all 
subjects admitted for delivery at the Obstetrics 
Department of King Fahad Medical City, Riyadh, 
Saudi Arabia from April 2011 to March 2013.  

Subjects

A total of 1718 recorded deliveries were includ-
ed as the study population. For mothers, 
Information gathered included age, BMI, nation-
ality, folic acid supplementation, presence or 
absence of GDM and treatment used for the 
DM type, if any. Diagnosis of both GDM and 
DMT2 were based solely on recorded informa-
tion and cannot be verified independently. 
Obstetric information was also obtained which 
included gravidity and parity, mode and type of 
delivery as well as post-delivery complications. 
Pregnancy-related complications were also 
noted. For the neonates, information recorded 
included birth weight, APGAR scores and pres-
ence of neonatal complications. Exclusion cri-
teria include records with other co-morbidities 
aside from DMT2 such as thyroid, heart, kidney, 
liver and infectious diseases. Those with incom-
plete information were also excluded. 

Ethical approval

The study has been approved by the Institutional 
Review Board of King Fahad Medical City 
Research Center, Riyadh, Saudi Arabia for 
access in the medical records.

Data analysis

Data was analyzed using the Statistical 
Package for the Social Sciences (SPSS) version 
16.0. Variables were expressed as percentage 
(%) for frequencies and mean ± standard devia-
tion for continuous variables. Chi Square 
Analysis was used to determine differences 
between frequencies, and analysis of co-vari-
ance (ANCOVA) was used to determine continu-
ous variables between groups, with age and 
BMI as confounding variables. Significance was 
set at P < 0.05.

Results

Table 1 highlights the general characteristics of 
the subjects. Worthy to note is the high preva-

Table 1. Clinical and demographic characteristics 
of mothers
Parameter
N 1718
Clinical Parameters
    Age (years) 29.9 ± 5.6
    Gravida* 3.4 (0-19)
    Parity* 1.8 (0-13)
    Gestational age (weeks) 38.2 ± 2.8
    BMI (kg/m2) 30.2 ± 5.7
Demographics
    Saudi Nationals 96.9
    Folic acid supplementation 95.0
    Presence of DM (all types) 14.7
    GDM 13.8
    DMT2 0.9
Treatment of DM
    Diet 70.4 (of all DM cases)
    Insulin 29.6 (of all DM cases)
    Hypertension 2.1
    Pre-eclampsia 2.3
    Super-imposed pre-eclampsia 0.5
Mode of Delivery
    Vaginal Delivery 57.0
    Cesarean 43.0
Type of Delivery
    Elective 17.3
    Spontaneous 48.9
    Emergency 25.8
    Induced 8.0
    Preterm Labor 13.6
    Perineal Lacerations/Tears 27.6
    Maternal Death 0.0
Note: Clinical parameters presented as mean ± standard 
deviation; *presented as mean (minimum-maximum; Demo-
graphics presented in percentages (%).
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lence of DM in the cohort which is 14.7% (N = 
252), out of which 238 (13.8%) were diagnosed 
with GDM, while the remaining 14 cases (0.9%) 
had DMT2. Seven out of 10 DM cases have 
been treated on diet alone, while the remaining 
30% were treated with insulin. While majority of 
the patients delivered normally, 2 out of 5 deliv-
eries were by Cesarean section. In terms of 
deliver type, almost half of the patients deliv-
ered spontaneously (48.9%), followed by emer-
gency (25.8%), elective (17.3%) and induced 
(8.0%). Almost 14% of the patients experienced 
preterm labor, and 27.6% had perineal lacera-
tions/tears. There was no recorded maternal 
death. The rest of the variables are found in 
Table 1. Table 2 shows the characteristics of 
newborns. The mean weight of the neonate 
cohort was 2.95 ± 0.68 kg, with 3.3% observed 
to have intra-uterine growth restriction, while 
another 4.4% had neonatal distress. Almost 2% 
of the neonates were considered dead before 
delivery, and 1 out of 10 neonates were admit-
ted at NICU. The rest of the variables are found 
in Table 2. 

To determine whether there is a difference in 
maternal outcomes in the presence of DM, we 
divided the subjects to three groups (Non-DM, 
GDM and DMT2) while adjusting for maternal 
age and BMI (Table 3). Expectant mothers who 
had GDM or DMT2 had significantly higher gra-
vidity than the non-DM group. The DMT2 group 
also had significantly higher parity as compared 

to both GDM and non-DM groups. Consequently, 
the DMT2 group also had the shortest gesta-
tional age as compared to other groups. In 
terms of co-morbidities, prevalence of hyper-
tension was highest in the DMT2 group, 
although no pre-eclampsia was observed. 
Vaginal delivery was most common in the non-
DMT2 group, while Cesarean section was most 
the most common mode of delivery for DMT2 
subjects, accounting to 8 out of 10 deliveries 
delivered through cesarean section. Lastly, 
elective delivery was most common in the 
DMT2 group as well as induced labor than other 
groups. Half of all the subjects in the DMT2 
group also experienced preterm labor, as 
opposed to only 10% in GDM and 14% in the 
non-DM group, respectively. Perineal lacera-
tions on the other hand were more common in 
the non-DM and GDM group than the DMT2 
group.

Lastly, comparisons were also done among the 
neonates of mothers based on the same group-
ing as Tables 3, 4. There were no significant dif-
ferences in the APGAR scores of all groups. The 
GDM group had the heaviest neonates (3.12 ± 
0.63 kg), and this was significantly higher than 
DMT2 group only. As expected, polyhydramnios 
was significantly more common in the GDM and 
DMT2 groups. Finally, neonates delivered by 
DMT2 mothers had the highest percentage of 
admission to NICU (33%) as compared to 10% 
in the non-DM group and only 5% in the GDM 
group.

Discussion

The present study highlights the differences in 
the maternal and neonatal outcomes of sub-
jects with GDM and DMT2. DMT2 complicated 
pregnancies had the shortest mean gestational 
age, explaining the equally highest percentage 
of pre-term labor and possibly NICU admissions 
than other groups. The non-significant differ-
ences between GDM and non-DM groups 
reflect in most variables studied reflect the 
over-all efficiency in the management of GDM 
cases as opposed to DMT2. It has been theo-
rized that high parity and diabetes is mediated 
by history of miscarriages whose mechanisms 
are still not clearly understood. While miscar-
riages were not provided in the results, the 
highest parity percentage was evident in the 
DMT2 group. It is worthy to note that high parity 
in itself is a risk factor for premature birth in 
KSA [12]. 

Table 2. Clinical and demographic character-
istics of neonates
Parameter
N 1718
Clinical Parameters
    APGAR Score at 5 minutes 8.25 ± 1.6
    APGAR Score at 10 minutes 9.24 ± 1.5
    Weight (kg) 2.95 ± 0.68
Demographics
    Intra-uterine growth restriction 3.3
    Polyhydramnios 3.0
    Antenatal Fetal Distress 4.4
    Apparent Congenital Malformation 3.1
    Shoulder Dystocia 0.3
    Intra-uterine Fetal Death 1.9
    Admission to NICU 9.6
Note: Clinical parameters presented as mean ± standard 
deviation; Demographics presented in percentages (%).
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Not surprisingly, the most number of complica-
tions are present in the DMT2 group as com-
pared to GDM and non-DM group, and these 

capital Riyadh (18.7%) [4] as compared to areas 
outside the capital such as Makkah (5.9%) [17]. 
While the true prevalence of GDM on a national 

Table 3. Age and BMI-adjusted maternal outcomes according to pres-
ence of DM
Parameter Non-DM GDM DMT2
N 1466 238 14
Clinical Parameters
    Gravida* 3.28 (0-15) 4.33 (0-19)# 5.42 (2-13)#
    Parity* 1.76 (0-13) 2.36 (0-8) 2.92 (0-7)#
    Gestational age (weeks) 38.2 ± 2.9 38.4 ± 1.9 34.5 ± 4.6#
Demographics
    Hypertension 2.0 1.9 16.7#
    Pre-eclampsia 2.5 1.4 0
    Super-imposed pre-eclampsia 0.5 0 0
Mode of Delivery
    Vaginal Delivery 59.2 43.9 18.2#
    Cesarean 40.8 56.2 81.8#
Type of Delivery
    Elective 16.3 23.9 27.3#
    Spontaneous 52.1 28.8# 0#
    Emergency 24.6 32.7 54.5#
    Induced 7.0 14.6 18.2#
    Preterm Labor 13.7 10.4 50.0#
    Perineal Lacerations/Tears 28.1 25.1 8.3#
Note: Clinical parameters presented as mean ± standard deviation; Demographics 
presented in percentages (%); *presented as mean (minimum-maximum); #denotes 
significance as compared to Non-DM group; P-value significant at P < 0.05.

Table 4. Age and BMI-adjusted fetal outcomes according to presence of 
DM
Parameter Non-DM GDM DMT2
N 1466 238 14
Clinical Parameters
    APGAR Score at 5 minutes 8.23 ± 1.61 8.38 ± 1.2 7.6 ± 1.6
    APGAR Score at 10 minutes 9.23 ± 1.6 9.3 ± 1.0 8.8 ± 0.9
    Weight (kg) 2.92 ± 0.66 3.12 ± 0.63# 2.57 ± 1.18
Demographics
    Intra-uterine growth restriction 3.2 3.8 0
    Polyhydramnios 2.1 9.5# 8.3#
    Antenatal Fetal Distress 4.3 5.2 0
    Apparent Congenital Malformation 3.5 0.5 0
    Shoulder Dystocia 0.3 0.5 0
    Intra-uterine Fetal Death 2.2 0 0
    Admission to NICU 10.0 5.3 33.3#
Note: Clinical parameters presented as mean ± standard deviation; Demographics 
presented in percentages (%); *presented as mean (minimum-maximum); #denotes 
significance as compared to Non-DM group; P-value significant at P < 0.05.

complications are inde-
pendent of age and BMI. 
Pregnant patients with 
DMT2 are known to have 
higher risks for cesarean 
section, preterm delivery 
and neonatal complica-
tions than non-DM preg-
nant subjects indepen-
dent of obesity [13, 14]. 
When DMT2 complicated 
pregnancy is compared 
to GDM on the other ha- 
nd, some studies obser- 
ved modest to no differ-
ences in maternal and 
neonatal outcomes ba- 
sed on insulin therapy 
[15]. Theoretically, a pre- 
gnancy with pre-existing 
diabetes can cause ab- 
normalities as early as 
fertilization, while those 
with gestational diabetes 
lead more to fetal growth 
alterations [16]. The find-
ings of the present study 
confirm such theory in 
terms of NICU-related 
admissions from DMT2 
group deliveries, with 
almost 3 out of 10 deliv-
eries ending up in NICU 
as compared to 1 out of 
20 in the GDM group and 
1 out of 10 in the Non-
DM group. This result is 
also highlighted as argu-
ably the first documenta-
tion of adverse neonatal 
outcomes from pregnant 
Saudi patients DMT2 
that are far worse than 
those who only had GDM. 
Other results of the pres-
ent study indicate a high 
incidence of GDM (~14%) 
in a single center design. 
Similar local studies also 
point to alarmingly higher 
prevalence of GDM in 
urban areas such as the 
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level is yet to be known, it is worthy to note that 
the studies mentioned, including the present 
study, utilized big sample sizes in acquiring the 
incidence of GDM in their respective institu-
tions, which, being tertiary hospitals operated 
by the government, provide more or less a 
gross representation of the actual prevalence 
of GDM in KSA.

The authors acknowledge some limitations. 
The retrospective design of the study limits the 
findings to the information available on the 
records. Furthermore, the big discrepancy in 
the sample sizes of the groups compared 
should be interpreted with caution. Never- 
theless, this is one of the few studies, if not the 
first, to compare maternal and neonatal out-
comes of GDM, DMT2 and non-DM pregnant 
Saudi patients.

In summary, maternal and neonatal outcomes 
of patients with DMT2 are more severe as com-
pared to GDM and non-DM Saudi patients. 
Outcomes of the GDM group are almost compa-
rable to the non-DM group. Granted that both 
GDM and DMT2 are factors that merit a high-
risk pregnancy, special attention should be 
given to expectant mothers who already harbor 
DMT2 to minimize complications.

Acknowledgements

The authors acknowledge the staff of King 
Fahad Medical City Research Center (Asma 
Alsammari, Almaha Alenezy, Baheeja Handa- 
wey) who helped in the collection and analysis 
of records studied. The study was supported by 
the research grant (IRF-012-032) from Re- 
search Center, King Fahad Medical City, Riyadh, 
KSA.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Naji Aljohani, 
Research Center of Medicine, King Saud Bin 
Abdulaziz University for Health Sciences, PO Box 
59046, Riyadh 11525, Saudi Arabia. Tel: 
0096612889999 Ext. 7185; Fax: 0096612889999 
Ext. 6717; E-mail: najijohani@gmail.com

References

[1] Zabetian A, Keli HM, Echouffo-Tcheuqui JB, 
Narayan KM, Ali MK. Diabetes in the middle 
East and North Africa. Diabetes Res Clin Pract 
2013; 101: 106-22.

[2] Al-Daghri NM, Al-Attas OS, Alokail MS, Alkharfy 
KM, Yousef M, Sabico SL, Chrousos GP. Dia- 
betes mellitus and other chronic non-commu-
nicable diseases in the central region, Saudi 
Arabia (Riyadh Cohort 2): a decade of an epi-
demic. BMC Med 2011; 9: 76.

[3] Ardawi MS, Nasrat HA, Jamal HS, Al-Sagaaf 
HM, Mustafa BE. Screening for gestational dia-
betes mellitus in pregnant females. Saudi Med 
J 2000; 21: 155-60.

[4] Wahabi HA, Esmaeli SA, Fayed A, Alzeidan RA. 
Gestational diabetes mellitus: maternal and 
perinatal outcomes in King Khalid University 
Hospital, Saudi Arabia. J Egypt Public Health 
Assoc 2013; 88: 104-8.

[5] Al-Rowaily MA, Abolfotouh MA. Predictors of 
gestational diabetes mellitus in a high-parity 
community in Saudi Arabia. East Mediterr 
Health J 2010; 16: 636-41.

[6] Nasrat H, Faqeeh W, Abalkhail B, Yamani T, 
Ardawi MS. Determinants of pregnancy out-
come in patients with gestational diabetes. Int 
J Gynaecol Obstet 1996; 53: 117-23.

[7] Lacroix M, Kina E, Hivert MF. Maternal/fetal 
determinants of insulin resistance in women 
during pregnancy and in offspring over life. 
Curr Diab Rep 2013; 13: 238-44.

[8] Lapolla A, Di Cianni G, Di Benedetto A, Franzetti 
I, Napoli A, Sciacca L, Torlone E, Tonutti L, 
Vitacolonna E, Mannino D. Quality of life, wish-
es, and needs in women with gestational dia-
betes: Italian DAWN Pregnancy Study. Int J 
Endocrinol 2012; 2012: 784726.

[9] Desai M, Beall M, Ross MG. Development ori-
gins of obesity: programmed adipogenesis. 
Curr Diab Rep 2013; 13: 27-33.

[10] Tomic V, Petrovic O, Crncevic Orlic Z, Mandic V. 
Gestational diabetes and pregnancy outcome-
do we have a right diagnostic criteria? J Matern 
Fetal Neonatal Med 2013; 26: 854-9.

[11] Al-Daghri NM, Al-Attas OS, Alokail MS, Alkharfy 
KM, Yakout SM, Sabico SB, Gibson GC, 
Chrousos GP, Kumar S. Parent-offspring trans-
mission of adipocytokine levels and their as-
sociations with metabolic traits. PLoS One 
2011; 6: e18182.

[12] Mansouri HA, Ghazawi AH. The maternal and 
neonatal outcome of high order gestation at 
King Abdulaziz University Hospital. Arch 
Gynecol Obstet 2007; 275: 89-92.

[13] Knight KM, Pressman EK, Hackney DN, 
Thornburg LL. Perinatal outcomes in type 2 di-
abetic patients compared with non-diabetic 
patients matched by body mass index. J 
Matern Fetal Neonatal Med 2012; 25: 611-5.

[14] Knight KM, Thornburg LL, Pressman EK. 
Pregnancy outcomes in type 2 diabetic pa-
tients as compared to type 1 diabetic patients 
and nondiabetic controls. J Reprod Med 2012; 
57: 397-404.



Comparison of gestational versus type 2 diabetes mellitus

11507 Int J Clin Exp Med 2015;8(7):11502-11507

[15] Colatrella A, Visalli N, Abbruzzese S, Leotta S, 
Bongiovanni M, Napoli A. Comparison of insu-
lin lispro protamine suspension with NPH insu-
lin in pregnant women with type 2 and gesta-
tional diabetes mellitus: maternal and perina-
tal outcomes. Int J Endocrinol 2013; 2013: 
151975.

[16] Negrato CA, Mattar R, Gomes MB. Adverse 
pregnancy outcomes in women with diabetes. 
Diabetol Metab Syndr 2012; 4: 41. 

[17] Abdalrahman Almarzouki A. Maternal and neo-
natal outcome of controlled gestational diabe-
tes mellitus versus high risk group without ges-
tational diabetes mellitus: a comparative 
study. Med Glas (Zenika) 2013; 10: 70-4.


