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ABSTRACT… Introduction: GDM is a metabolic disorder defined as its recognition first time in 
pregnancy. Women with GDM are at increased risk of morbidity and poor fetal outcome. Hence 
it is essential that early diagnosis and management of disease is carried out to avoid poor 
maternal and fetal outcome. Objectives: The study was conducted to find out the prevalence 
of GDM in KHUH following the International Association of Diabetes and Pregnancy Study 
Groups (IADPSG} Criteria. Following this strict criteria we analyzed the management and its 
effect on maternal and fetal outcome. Study Design: Retrospective cohort study. Setting: King 
Hamad University Hospital. Period: Feb 2015-Jan 2016. Inclusion: Patients diagnosed as 
GDM after 75gm OGTT. Exclusion Criteria: Known diabetic. Patients with unknown diabetic 
status. Materials and Methods: The study included 230 patients mostly between 24-28 weeks 
attending the antenatal clinic and some in late third trimester. This study included patient with 
GDM from - Feb 2015-Jan 2016. For the said year the total number of deliveries were 2747. 
These patients were given 75 gm OGTT test, by taking first fasting levels and then were given 
75 gms of glucose drink and blood levels were taken at 1and 2hrs respectively. The fasting, 
1hr and 2hr values were <5.1, 1 hr <10 and 2hrs <8.5. Patient with GDM were managed and 
followed till delivery to find out the maternal and fetal outcome. Results: The prevalence of 
GDM in this study was 8%. The C-section rate was 21.8%. The antenatal complications were 
7.3% and major complication was hypertension. The postnatal complications were 5.6% and 
main complication was post-partum haemorrhage (PPH) due to lacerations. Macrosomia was 
found in 3.4% of cases. The preterm delivery rate was 2.6%. NICU admission was 25.7% and 
58.3% of these were admitted for 24 hour observation only. Conclusion: GDM affects maternal 
and fetal outcome. By following the IADPSG criteria for screening and managing the women 
helped us in attaining good maternal and fetal outcome.
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INTRODUCTION
Gestational diabetes is glucose intolerance that is 
diagnosed first time in pregnancy. GDM is a public 
health problem in Bahraini female population and 
has short and long term effects on both mother 
and fetus. As a consequence, various intensified 
management regimens are used for women with 
gestational abnormalities of glucose tolerance. 
The aim is to return glucose control to normal 
and improve perinatal outcome. This involves 
an increased level of maternal inconvenience 
compared with standard antenatal care, usually 

in the form of more frequent antenatal visits, 
daily capillary glucose series, early delivery 
and possibly an increased caesarean section 
rate. There is some evidence that management 
aimed at improving glucose control in pregnancy 
may improve perinatal outcome in women with 
gestational diabetes.

It has been reported that GDM affects 1—14 % of all 
pregnancies and its incidence is rising. GDM can 
lead to perinatal morbidity and mortality as well as 
maternal morbidity. It is therefore very important 
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that such women should be diagnosed and 
monitored antenatally and a follow up postnatally 
should be carried out to avoid complications. 
The complications to mother are hypertension, 
obesity, induction of labour, operative delivery, 
perineal trauma, postpartum haemorrhage, blood 
transfusion and wound infection. The fetus can 
be of low birth weight, macrosomic, obstructed 
labour, shoulder dystocia, prematurity, sepsis, 
congenital malformations, hypoglycemia, 
admission to NICU and prolonged hospital stay.1

The risk factors for GDM are, obesity, positive 
family history of diabetes, advance maternal 
age, history of diabetes in previous pregnancy, 
previous macrosomic infant, and unexplained 
fetal death. Women with GDM have a higher 
potential for developing type 2 diabetes in future. 
A cohort study from Israel examined the effect of 
intensive management of diet and three protocols 
for active elective management of route of birth 
on outcomes in women with gestational diabetes. 
The study concluded that intensive management 
of diet and active management of birth were 
beneficial to women with gestational diabetes 
and their babies.2

One of the study of pregnancy outcome of GDM 
in King Khalid university hospital Riyadh showed 
that incidence of GDM was found to be 8.6%,74.6% 
was spontaneous vaginal deliveries,21.6% 
delivered by lower segment cesarean section, 
maternal morbidity was 1.2 % and the incidence 
of neonatal intensive care admission was 4.9 %.3

In addition to perinatal morbidity the infant of 
mother with GDM are at increased risk of childhood 
obesity and early onset type 2 diabetes. This is 
why WHO is following strict criteria the IADPSG 
criteria for screening and managing the women 
helped us in attaining good maternal and fetal 
outcome.4

The aims were;
• To diagnose woman at risk and to avoid 

maternal and fetal morbidity as well as helping 
them to delay or avoid type 2 diabetes.

• To find out women with GDM and manage 
them appropriately antenatally and analyze 

the management by studying perinatal 
morbidity and mortality as well as maternal 
morbidity.

SUBJECTS AND METHODS
It is a retrospective cohort study conducted among 
the pregnant women attending the King Hamad 
University Hospital. As Bahrain is a cosmopolitan 
country so the hospital population is comprised 
of different ethnicities, Bahraini, Iranian, Asians, 
Europeans, Egyptians, Yemenis and few from 
other GCC countries. This study was conducted 
over a period of 1 year from February 2015 — 
January 2016. Total number of deliveries for the 
said year were 2747. Out of them 272 constituted 
10% of total of deliveries were labeled as having 
gestational diabetes mellitus, while after reviewing 
all the patient data 230 cases constituting 8% 
fitted the criteria of being diagnosed as having 
gestational diabetes mellitus.

This study was approved by Research and 
Education Department at King Hamad University 
Hospital. Most of the patients involved in this 
study were booked and screened for GDM using 
the IADPSG international association of diabetes 
and pregnancy study group’s strict criteria and 
those who were found positive for GDM were 
counselled, educated and followed up regularly 
in pregnancy to avoid the complications. 
Appointment with dietician and endocrinologist 
were arranged at appropriate intervals along with 
follow up in obstetric clinic for maternal and fetal 
monitoring till delivery to find out maternal and 
neonatal outcome.

A well designed proforma was used to collect 
the data. All the patients’ records were obtained 
from the antenatal, labour and delivery ward. 
Proformas were filled and a statistical analysis 
was performed using excel sheets. The P values 
in data have been obtained by running a 2 sample 
z-test. 

RESULTS
The p values in data have been obtained by 
running a 2 sample z-test.

From a total of 230 patient in GDM group 20% 



Professional Med J 2019;26(9):1491-1499. www.theprofesional.com

PREGNANCY AND NEONATAL OUTCOME FOLLOWING IADPSG CRITERIA 

1493

3

were on insulin and 80% were on diet as shown in 
Table-I. This is because of education, combined 
care and frequent follow up and admission in 
case of unsatisfactory control as well as much 
stress was on lifestyle adjustment. The patient 
delivered between 37-40 weeks shown in Table-
II. The patient induced after 39 weeks has low 
operative incidence than those before as well as 
number of prostin used as shown in Table No 3 
were more in those induced before 39 weeks. 
The length of stay was also more in group with 
induction at 38 weeks.

The induction rate was 38% which is very high 
with P-value (.0002) and although the rate of total 
C-section was not high but those induced before 
39 weeks 84% ended in C-section as shown in 
Table-III. Regarding C-section rate in this group 
was 25.2% and by deducting the previous 2and 
3 C-section the corrected rate is 21.8%. Most 
of the patient induced at 38 wks and ended in 
C-section for fetal distress 18(62%), for failure 
to progress, 7(24%) and failed IOL 2 (6%) which 
is the end result of the cases if induced earlier. 
The number of prostin used in 19 patients who 
ended in C-section were as 6(33%) received 1 
dose, 8(39%) received 2 doses, 2(11%) received 
3 doses, another 2 (11%) received 4doses and 
lastly 1(6%) received 5 doses. Table-IV showed as 
age increases the incidence of GDM increases. 
Antenatal complication as shown in Table-V was 
only 5.3% much less but the major one was 
hypertension and polyhydramnios. Post natal 
complications were the same as in literature but 
the incidence was only 5.6% as shown in Table-
VI. The length of stay among patients who had 
induction of labour was 2-3 days in 58(51%) of 
patients, 3-5 days in 22(19.3%) and more than 5 
days in 8(7.04%). The length of stay was longer in 
patients induced at or before 38 weeks.

Majority of the babies were average weight. 
The record of 172 babies which we were able 
to get showed that 34%(60) were between 2.5-
3kg, 58%(99) babies were 3-3.9kg and 4-4.4kg 
babies were only 5(3%). Only 1 baby was 4.5 kg 
and the mother of this baby was a late booker 
as well. This was because of good and early 

control. Table-VII shows that neonatal morbidities 
were 25.7%. Among them NICU admission was 
in 58% of cases. NICU admission was more as 
per protocol all the babies whose mothers were 
on insulin were kept in NICU for 24 hrs, however 
the hypoglycemia was seen only in 8% of cases. 
Table-VIII shows that among 2747 total deliveries 
230 patients (8%) were GDM. The pregnancy 
outcome in the general and GDM group is shown. 
Statistically significant differences in pregnancy 
complications between study patient and control 
group noted were induction of labour Pvalue 
(.0002), Preterm delivery P(.0007) and NICU 
admission P(.0001). Preterm delivery was more 
in Control group because of different causes but 
was less in GDM because of better and early 
control of GDM.

Gestational Diabetes 230 Patients
On insulin 42 18%
On diet 188 82%

Table-I

Duration of Gestation - SVD 103 Patients
< 37 weeks 2 2%
37 - 38 weeks 12 11%
38 - 39 weeks 55 53%
39 - 40 weeks 34 34%

Table-II

IOL and Outcome
No. of Patients Percentage

IOL 88 38%
Vaginal delivery 69 78%
C-section 19 21.5%
C Section in Patients 
< 38 weeks 16 84%

Table-III

Figure-1
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Age of the Patient 230 Patients
20-30yrs 110 47.8%
30-40yrs 100 43.4%
>40yrs 20 8.7%

Table-IV.

Antenatal Complications 17 Patients ( 7.3 % )
PIH 4 24%
PET 4 24%
Obstetric cholestasis 2 12%
Polyhydraminos 4 24%
Oligohydraminos 1 5.3%
Hyperthyroidism 1 5.3%
Heart diseases 1 5.3%

Table-V

Postpartum Complications 13 patients (5.6%)
Postpartum hemorrhage 7 54%
Perineal tears sutured under GA 2 15%
Manual removal of placenta 1 8%
Evacuation of hematoma 1 8%
Wound infection 2 15%

Table-VI

Neonatal Morbidities 59 Patients (25.7 %)
Admission to NICU 35 59.3%
Hypoglycemia 5 8.4%
Pre-term 6 10.1%
Twins 1 1.6%
Meconium 2 3.3%
PROM 7 11.6%
IUGR 2 3.3%
Sever PET 1 1.6%

Table-VII

4

Figure-2

Figure-3

Figure-4

Figure-5
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Figure-6 Figure-7

Total General* GDM* P-Value
2742 2512 230
hypertension 106 (0.035 – 0.050) 8 (0.017 – 0.067) 0.58
PPH 99 (0.032 – 0.047) 9 (0.020 – 0.072) 0.982
induction 298 (0.106 – 0.131) 88 (0.322 – 0.446) 0.0002*
Preterm 229 (0.080 – 0.103) 6 (0.012 – 0.055) 0.0007*
C-section 544 (0.200 – 0.233) 58 (0.200 – 0.312) 0.211
macrosomia 122 (0.040 – 0.057) 12 (0.030 – 0.089) 0.808
NICU admission 135 (0.045 – 0.063) 59 (0.204 – 0.316) 0.0001

Table-VIII

The induction rate was 38% which is very high 
with P-value (.0002) and although the rate of total 
C-section was not high but those induced before 
39 weeks 84% ended in C-section as shown in 
Table-III. Regarding C-section rate in this group 
was 25.2% and by deducting the previous 2and 
3 C-section the corrected rate is 21.8%. Most 
of the patient induced at 38 wks and ended in 
C-section for fetal distress 18(62%), for failure 
to progress, 7(24%) and failed IOL 2 (6%) which 
is the end result of the cases if induced earlier. 
The number of prostin used in 19 patients who 
ended in C-section were as 6(33%) received 1 
dose, 8(39%) received 2 doses, 2(11%) received 
3 doses, another 2 (11%) received 4doses and 
lastly 1(6%) received 5 doses. Table-IV showed as 
age increases the incidence of GDM increases. 
Antenatal complication as shown in Table-V was 
only 5.3% much less but the major one was 
hypertension and polyhydramnios. Post natal 
complications were the same as in literature but 
the incidence was only 5.6% as shown in Table-
VI. The length of stay among patients who had 

induction of labour was 2-3 days in 58(51%) of 
patients, 3-5 days in 22(19.3%) and more than 5 
days in 8(7.04%). The length of stay was longer in 
patients induced at or before 38 weeks.

DISCUSSION
The prevalence of GDM has been reported form 
1.4% to 14% worldwide and different amongst 
different racial and ethnic groups. The incidence 
of GDM in King Hamad University Hospital in 
this study was 8% whereas prevalence rate of 
gestational diabetes in kingdom of Saudi Arabia 
12.5% in 2000,Kingdom of Bahrain 12.5% in 
2001-2002,Malaysia 11% in 2006,UAE 20.6%,USA 
4.8%,France 12.1% and Qatar 8.8%.

Study of GDM in southern Iran showed that 
BMI of 25kg/m2 or more were prevalent in GDM 
subject. Study in Jamu region showed significant 
proportion of subjects with GDM with overweight 
(19)30.6% and obese (16)25.8%.5,6,7,8 In our study 
significant proportion of subjects with GMD 50% 
were overweight and 15% were obese These 

5
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findings confirm that women with greater BMI are 
at risk of GMD in pregnancy.9,10,11,12 

As the patients with GDM were induced at 38-39 
weeks, for analyzing the incidence of vaginal and 
caesarean births, 230 cases were studied. Among 
them 170/230 delivered vaginally and 58 cases 
were delivered by caesarean section constituting 
20.8% of total deliveries. Among vaginal deliveries 
103 cases (46%) delivered spontaneously and 
88cases (38%) were induced. The patients who 
had IOL 19 cases (21%) went for C-section. High 
rate of induction 33-38% has been reported in the 
past studies.13,14 The P value (0.0002) significant 
with 95% CI of 298(0.106-0.131)in general and In 
GDM was 88(0.322-0.446).

The preterm delivery was 2.6% P value (.0007) 
with 95%confidence interval of 229 (.080- 0.131) 
in general group and 6(0.012-0.055) in GDM 
group. This is because with good control the 
incidence in GDM group was low as compared 
to other group.

The common indication for induction of labor 
in this study were undelivered at gestation of 
39 weeks and somewhere induced earlier at 38 
weeks those who were on insulin with PIH and 
others presented with rupture of membranes and 
maternal related causes.

The total number of deliveries by C-Section 
was 58(25%). Among them 50% were elective 
caesarean section and another 50% were 
emergency for different obstetrical reasons. 
Among emergency cases 19 (33%) were initially 
induced. Major cases of emergency C-Section 
were due to fetal distress18 (62%), whereas due 
to failure to progress were7 cases (21%) and 2 
(6%) after failed induction of labor. Lastly previous 
2 C-section in labor were 2 (6%).

Among cases with fetal distress 80% were initially 
undergone induction of labor and 10% followed 
by spontaneous on set of labor. Amongst patients 
with failure to progress 67% was initially induced 
and 33% after spontaneous on set of labor.

The study in literature showed high rate of CS 

in GDM patient despite good maternal control 
during pregnancy.8,13,14,15,16

Our CS rate was 25% and main indication was 
fetal distress in labor and previous CS with refusal 
of trial of scar and CS due to recurrent causes as 
previous 2 CS or 3 CS, if CS done for previous 
2or 3 C-sections is deducted the total number is 
50 and rate is 21.8% which is matching with other 
studies like the study conducted in Saudi Arabia, 
the CS rate was 24.1 %. The p value was 0.211 
with 95%CI was 54(0.200-0.233) in non GDM 
group and GDM group was 58(0.200-0.089).

Major cases of elective C-Section was due 
to previous caesarean sections and patients 
refusing trial of scar15 (52% of cases).

Regarding age of the patients 52% were in the 
age bracket of 30-40 Years while 40% were in 
the age bracket of 20-30 Years. This is similar to 
other studies where age more than 25 years is 
considered as risk factor14,18 as study from south 
India showed age greater than 25 years as the 
risks factor for GDM.17

Out of 230 patients 18% needed insulin while the 
remaining 82% were controlled with diet. This is 
due to strict diagnostic criteria, education of the 
patient, dietician and endocrine involvement, 
patients were self-monitoring at home and more 
crucially complied with life style modification.

The antenatal complications were seen in 17 
patients (7.3%). The incidence of PIH, PET 
and polyhydramnious was 24% each, 12% 
for obstetric cholestasis and another equal 
incidence of 1(5.3%) each for oligohydramnios, 
hyperthyroidism and heart disorders. The 
incidence of prematurity was 2.3% and were 
induced because of above complications.

In our study, antenatal complication percentage 
was 7.3 % and among them the major was 
hypertension related problem due to larger BMI 
and most of patient they don’t know about pre 
pregnancy blood pressure. The mode of delivery 
was not much affected, but in literature leads to 
increase the CS rate.14,18

6
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Likewise mother with gestational diabetes were 
4 times more likely to have hypertension then 
non-diabetes. The p value was 0.58 with CI in 
general group 106(.035-0.050) and in GDM group 
8(.017-0.067). The risk factor of GDM and obesity 
predispose them to hypertension as shown in 
this study. The hypertensive disorders leads to 
placental insufficiency and intrauterine growth 
restriction and increase in perinatal morbidity and 
mortality.19

In total post natal complications rate was (5.6%) 
in13 cases. Primary Postpartum Haemorrhage 
was seen in 7 cases (54%) followed by an equal 
incidence of (2) 15% for perinatal tears sutured 
under GA and (2) 15% for wound infections. The 
manual removal of placenta (1) and evacuation of 
hematoma (1) were seen in (8%) patient each. The 
Pvalue was 0.982 with a 95%CL of 99(.032-.047) 
in general and 9(0.020_0.072) in GDM group. The 
maternal morbidity because of increase tissue 
trauma, PPH, lacerations could be because of 
affected tissues and vessels in GDM patients with 
underlying pathology and needs further research. 
One of the study in kingdom of Saudi Arabia with 
972 GMD cases showed common complications 
as perineal-tears in 18%of cases as a reason for 
primary postpartum hemorrhage.20

The average baby weight was 3-3.9kg with an 
incidence of 58% followed by 34% of the babies 
born between 2.5-3kg and 3.4% weighing 
4-4.5kg.18 Among the patients few unbooked 
patients attending the hospital late with poorly 
controlled or undiagnosed status. They had 
OGTT for the diagnosis of diabetic status.

The aim of control is to reduce the risk of 
macrosomia. In our study most of the babies 
were average weight showing good control. Only 
6 patients in range of 4-4.4 kg and 1 patient for 4.5 
kg which constituted only 3% of total deliveries 
with a Pvalue of 0.808 and 95%CI 122 (.040-
.057)for general population and 12(.030-.089) 
GDM patients. There was no shoulder dystocia. 
Although most of our patients were induced 
between 38-39 weeks could be the reason but 
Cochrane does not support.18

Control of GDM can reduce perinatal morbidity 
and mortality, the studies have shown the serious 
perinatal morbidity can be reduced with treatment 
of mothers with GDM.21,22,23

Many randomized control studies proved that 
treating with mildest form of GDM can reduce 
complications and birth trauma as well as 
antenatal complications.24,25

NICU admission was seen in 59 cases 25.7% 
more than mentioned in literature. Among them 
58.3%(35) babies were admitted due to routine 
observation for 24hrs in babies with GMD 
mothers. The rest were due to hypoglycemia, 
prematurity, meconium aspiration, pre mature 
rupture of membranes and intrauterine growth 
restriction.26 But if we review all this there was 
no perinatal mortality or severe morbidity. Only 
3.4% of the babies were 4-4.5kg and we did not 
come across any shoulder dystocia, poor Apgar-
score, still-birth or respiratory distress syndrome. 
Complications were not encountered because the 
study was conducted in hospital with proper follow 
up and excellent care.27 NICU admissions total 59 
(25.7%) P value .00001. This percentage is more 
than in studies in literature which are 4.5_10%. 
The protocol of our NICU department was to 
admit all the GDM babies whose mother were on 
insulin and they were kept there for two readings. 
If readings were fine and baby was feeding they 
were discharged to postnatal nursery. The places 
where NICU admission was low they were using 
the admission criteria for admitting the babies to 
NICU. Since it was at the start of new hospital and 
staffing problem at postnatal ward. By adequate 
staffing and following the criteria to admit to NICU 
we can certainly reduce our NICU admissions.27

The length of stay was more in patients started 
induction at 37-38 weeks due to poor bishop 
and less chance of spontaneous onset of labour 
because of early intervention.27 In our study from 
18 patient of induction of labour that went for 
C-section 16 were less than 39 weeks.

This study proved that well controlled diabetes 
with good compliance, no interventions in the 
absence of any other risk factor increases the 

7



Professional Med J 2019;26(9):1491-1499. www.theprofesional.com

PREGNANCY AND NEONATAL OUTCOME FOLLOWING IADPSG CRITERIA 

1498

incidence of vaginal birth. In our study the patients 
who were conservatively managed until 39-40 
weeks the incidence of induction was reduced 
and so the incidence of C-section.27

CONCLUSION
• This study proves the advantage of adhering 

to the IADPSG criteria in diagnosing and 
management of the gestational diabetes 
mellitus for significantly positive effect in 
pregnancy outcome in relations to mother 
and child.

• In our opinion this strategy was good as 
we started controlling patients sugar levels 
earlier in pregnancy as most of GDM patients 
are with larger BMI.

• The education about weight management 
before embarking on pregnancy and to 
complete family in earlier rather than late age 
could be the next step for better outcome.

• The role of aspirin in selected cases can be 
useful for prophylaxis against hypertension.

• The GDM will continue to pause problem as 
obesity is increasing throughout the world. 
A step forward will be education about life 
style, maintenance of weight, healthy diet, 
pre pregnancy counseling and assessment 
to avoid the diabetic complications.

LIMITATIONS
Because the study was conducted from the time 
the hospital was getting started and new computer 
system was introduced. The data and some of the 
information was missing so there was difficulty 
in collecting information, e.g. weight of mother 
and weight of babies. Some of the patients were 
labelled as GDM but when investigated were not.
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