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Abstract 

Introduction: Cardiac disease is an important cause of maternal mortality 
and morbidity in antepartum and postpartum period. Objectives of our 
study was to determine maternal and fetal outcome in pregnant women in 
Bangladesh. Material & Methods: This was a cross-sectional analytical 
study was conducted in the department of Obstretics & Gynecology in 250 
bedded General Hospital, Jamalpur, Bangladesh during the period from 
January 2018 to in December 2018. The aim of this study was to find out 
the maternal and fetal outcome of the pregnancies complicated by pre-
gestational and gestational diabetes mellitus. In this study, a total of 225 
patients were selected using purposive sampling technique. There were 
three groups of pre-gestational diabetic, gestational diabetic and non-
diabetic control, designated as Group A, Group B, Group C accordingly; 
and each consists of 75 patients. Information collected from all pregnant 
women (After 28 weeks of gestation) with diagnosed GDM and Pre-GDM 
and symptoms signs suggestive of GDM and Pre-GDM later confirmed by 
relevant investigation (FBS, 2h PPBS & HbA1C) using a questionnaire 
made for recoding all relevant parameters under study, after proper 
counseling and taking written consent of the patient or her legal guardian 
admitted during the study period in obstetric ward in Rangpur Medical 
College & Hospital, Rangpur. Results: History of GDM was significantly 
more common among patients with pre-GDM (38%) and GDM (18%) 
compared to controls. History of abortion, IUFD and congenital anomaly 
were significantly higher among pre-GDM mothers than GDM mothers and 
controls (p<0.05). History of deliveries with macrosomia and still birth was 
distributed similarly across the groups (p>0.05). Pre–GDM and GDM 
patients had significantly higher number of patients with HbA1C >6.5% 
than controls. Mean FBS and PPBS was significantly higher in pre-GDM 
& GDM patients than control (p<0.05). APGAR score was <7 in 
significantly higher number of pre–GDM and GDM babies than controls (p 
<0.05). Mean Weight of the babies was significantly lower among pre–
GDM patients than GDM patients (p <0.05). Among pre–GDM patients 
and GDM patient’s cases of birth asphyxia, Hypoglycemia, 
hyperbilirubinemia and congenital anomalies were significantly higher 
than controls (p< 0.05). Conclusion: Interventions such as preconception 
care for women with pre-gestational diabetes, screening for early 
diagnosis, patient education, multidisciplinary approach and good 
metabolic control maintained throughout the pregnancy is the key to 
successful fetomaternal outcome. 

INTRODUCTION 
Poor pregnancy outcomes have association with 
diabetes mellitus.1 There are countless differences in 
the frequency and the effect of PGDM and GDM among 
different indigenous groups.2,3 Epidemiological studies 
has established that the commonness of GDM isin 
direct percentage to the commess of type 2 diabetes 
mellitus T2DM).4 Patients with obesity, polyhydramnios, 

suspected macrosomia, history of GDM or macrosomia 
in previous pregnancy, unexplained stillbirth, 
medical/familial type 2 diabetes in a first-degree 
relative, or patients treated for polycystic ovary 
syndrome were considered to be high-risk patients and 
were screened directly by GTT.5,6 Besides, obesity and 
age above 30 years, and many other pre-diabetic risk 
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situations are associated with both circumstances4 and 
women with GDM are at increased risk of developing 
T2DM.7,8 Diagnosis of GDM was established on the 
basis of NDDG criteria by carrying out oral GTT.9 
Universal screening of all nondiabetic pregnancies is 
performed as a protocol engaging either a 1-hour 50 g 
glucose trial test or by an oral glucose tolerance test 
(GTT) reliant on low- or high-risk standards.6 Some 
evidence says, the occurrence of T2DM in Saudi Arabia 
to be between 21% to 24%, which reveals a fivefold 
increase in the pretentious population in just over 20 
years.10,11 Among the Middle East countries, the Gulf 
region countries presented the maximum frequency of 
Diabetes Mellitus (DM); with the Kingdom of Saudi 
Arabia (KSA) testified the utmost commonness 
associated to the other Gulf countries. While in 
Bangladesh, almost 9.7% of pregnancies are affected 
by GDM.12 The pregnancy specific hormone such as 
Human placental lactogen, cortisol, prolactin increases 
the insulin resistance. This diabetogenic stress causes 
production of more insulin as a compensatory 
mechanism. When this balance is inadequate 
gestational diabetes occur.13 Both pregestational and 
gestational diabetes are associated with insulin 
resistance and impaired insulin secretion. These two 
diseases also have same genetic susceptibility.14 The 
interaction between Human Leucocytic Antigen G 
(HLA–G) and Nuclear factor kB (NF- kB) is responsible 
for development of GDM.15 The effect of hyperglycemia 
on pregnancy outcome varies with the level of maternal 
blood glucose and the time during pregnancy with 
uncontrolled hyperglycemia. Uncontrolled type 1 & type 
2 diabetes mellitus in early pregnancy and during 
organogenesis is associated with increased risk of 
adverse maternal & fetal outcome. But in GDM 
complications is less frequent and less severe due to 
late occurrence of the hyperglycemia.16 Interventions 
such as preconception care for women with pre-
gestational diabetes, screening for early diagnosis, 
patient education, multidisciplinary approach, (including 
obstetrician, dietician, endocrinologist, neonatologist 
and anaesthesiologist) and good metabolic control 
maintained throughout the pregnancy is the key to 
successful feto-maternal outcome. Therefore, this study 
was conducted to find out the maternal and fetal 
outcome of the pregnancies complicated by pre-
gestational and gestational diabetes mellitus. 

METHODS 

This was a cross-sectional analytical study which was 
conducted in the department of obstetrics and 
gynecology, Rangpur Medical College Hospital, 

Rangpur. The aim of this study was to find out the 
maternal and fetal outcome of the pregnancies 
complicated by pre-gestational and gestational 
diabetes mellitus. In this study, a total of 225 patients 
were selected using purposive sampling technique. 
There were three groups of pre-gestational diabetic, 
gestational diabetic and non-diabetic control, 
designated as Group A, Group B, Group C accordingly; 
and each consists of 75 patients. Duration of data 
collection was from March 2019 to February 2020. 
Information collected from all pregnant women (After 28 
weeks of gestation) with diagnosed GDM and Pre-GDM 
and symptoms signs suggestive of GDM and Pre-GDM 
later confirmed by relevant investigation (FBS, 2h 
PPBS & HbA1C) admitted during the study period in 
obstetric ward in Rangpur Medical College & Hospital, 
Rangpur using a questionnaire made for recoding all 
relevant parameters under study, after proper 
counseling and taking written consent of the patient or 
her legal guardian. Data were analyzed using SPSS 
software and p value <0.05 was considered as 
statistically significant. 

Inclusion Criteria 
Gestational age >28 weeks 
All the diagnosed case having GDM & Pre-
gestational DM admitted for delivery in Rangpur 
Medical College Hospital 
Newly diagnosed College Hospital 
Singleton pregnancy 

Exclusion Criteria for Pre-GDM & GDM mothers: 
Multiple Pregnancy 
Patient with any medical or surgical illness i.e. renal 
disease, liver disease & endocrine disorder that may 
affect the blood sugar level 
Non-compliant patient  

Exclusion criteria for control mothers: 
Multiple Pregnancy. 
Patients with any medical or surgical illness i.e. renal 
disease, liver disease, endocrine disorder that may 
affected the blood sugar level. 
Non –compliant patient. 
Not willing to participate. 

RESULTS 

Table 1 shows that age distribution among the study 
groups were similar (p>0.005), mean age of Group A 
(28.62 ±2), Group B (27 .90 ± 2.04) and Group C Was 
(26.56 ± 2.65) years. Most of the participants were 
educated below  
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Table 1: Socio-demographic profile of participants 
(n=225) 
Variables Group A Group B Group C P value 

Pre-GDM 
(n=75) 

GDM (n=75) Control 
(n=75) 

N % N % N % 

Age (in year) 

<25 3 4 12 16 14 18.6 0.069ns 
25-29 49 65.3 44 58.6 44 58.7 
≥30 23 30.6 19 25.4 17 22.7 
Mean±SD 28.62±2.1 27.90± 2.04 27.56± 2.65 0.064ns 

Education 

Illiterate 6 8.2 6 8 11 14.7 0.886ns 
Below 
SSC 

41 54.6 44 58.5 31 41.3 

SSC 17 22.6 17 22.3 17 22.7 
HSC 7 9.3 7 9.2 15 20 
Graduate 
and 
above 

4 5.3 1 2 1 1.3 

Occupation 

Housewife 63 84 60 80 66 88 0.860ns 
Service 
Holder 

5 6.7 3 4 3 4 

Day 
Labourer 

6 8 8 10.7 4 5.3 

Others 1 1.3 4 5.3 2 2.7 

Socio-economic status 

Lower 35 46.7 36 48 45 60 
Middle 31 41.3 30 40 24 32 
Higher 9 12 9 12 6 8 

Residence 

Rural 54 72 54 72 62 82.7 0.464ns 
Urban 21 28 21 28 13 17.3 

Family history 

Present 53 70.7 49 65.3 8 10.7 <0.001s 
Absent 22 29.3 26 34.7 67 89.3 

P value determined by Chi- squared test and ANOVA as appropriate. 
ns= non-Significant: s = Significant 

SSC (respectively 54.6%, 58.5% and 41.3% in pre-GDM, 
GDM and controls), were housewives (84%, 80% and 
88% respectively), came from rural area (72%, 72% and 
82.7%) and were from lower socioeconomic class 
(46.7%, 48% and 60% respectively). These distributions 
were statically similar across the groups.  

Both pre–GDM and GDM mothers has significantly 
higher number of positive family history then control 
mothers (p< 0.001). Table 2 shows that among pre–GDM 
patients 73.3% were multi-para, among GDM patients 
88% patients were multi-para and among control 80% 
were multipara (p>0.05). 

Gestational age at delivery was significantly lower among 
pre-GDM mothers than GDM mothers and controls (p< 
0.05). History of GDM was significantly more common 
among patients with pre-GDM (38%) and GDM (18%) 
compared to controls. History of abortion, IUFD and 
congenital anomaly were significantly higher among pre-
GDM mothers than GDM mothers and controls (p<0.05). 
History of deliveries with macrosomia and still birth was 
distributed similarly across the groups (p>0.05). 

Table 2: Obstetric profile of participants. (n=225) 

Variables Group A Group B Group C P 

Pre-GDM 
(n=75) 

GDM (n=75) Control 
(n=75) 

N % N % N % 
Parity 

Primi-parous 20 26.7 9 12 15 20 0.206n
s Multi-parous 55 73.3 66 88 60 80 

Gestationam Age Delivery (week0 

28-32 12 16 2 2.7 0 0 0.045n
s 33-36 22 29.3 15 20 5 6.7 

<36 41 54.7 58 77.3 70 93.3 
Mean±SD 36.06 ± 2.71 37.34± 1.12 38.46±1.13 0.001s 

Past obstetric history 

H/O GDM 19 38 9 18 4 8 0.001s 
H/O HTN 9 18 4 8 5 10 0.266n

s

H/O 
congenital 
anoaly baby 

5 10 1 2 0 0 0.026 
ns

H/O 
macrosomia 

4 8 1 2 0 0 0.068 

ns

H/O IUFD 7 14 1 2 0 0 0.014n

s

H/O stillbirth 1 2 0 0 0 0 0.365n

s

H/O abortion 10 20 3 6 2 4 0.015s 

ANC 

Regular 58 7.3 48 64 42 56 0.046 s 
Irregular 14 18.7 23 30.7 27 36 
None 3 4 4 5.3 6 8 

P value determined by Chi- squared test and ANOVA as 
appropriate. ns= non-Significant: s = Significant 

ANC follow-ups were significantly more regular in both 
diabetic mothers than control (p<0.05). Figure 1 shows 
Mode of delivery was Caesarian section in respectively 
62%, 52% and 20% of PGDM, GDM and control mothers; 
and vaginal delivery in respectively 38%, 48%, 80% of 
PGDM, GDM and control mothers. 

Pre–GDM and GDM patients had significantly higher 
number of patients with HbA1C >6.5% than controls. 
Mean FBS and PPBS was significantly higher in pre-
GDM & GDM patients than control (p<0.05).  

Table 3 shows all of the diabetic mothers received diet 
and exercise. Among them 88% pre–GDM and 40% 
GDM mothers received insulin along with diet and 
exercise. Pre–GDM, GDM and control mothers had 
respectively 94%, 96%, 100% live births. Distribution was 
similar across groups (p >0.05). 

Table 4 shows APGAR score was <7 in significantly 
higher number of pre–GDM and GDM babies than 
controls (p <0.05). Mean Weight of the babies was 
significantly lower among pre–GDM patients than GDM 
patients (p <0.05). Among pre–GDM patients and GDM 
patient’s cases of birth asphyxia, Hypoglycemia, 
hyperbilirubinemia and congenital anomalies were 
significantly higher than controls (p< 0.05). 
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Table 3: Maternal outcome. (n=225) 
Variables Group A Group B Group 

C 
P value 

Pre-GDM 
(n=75) 

GDM 
(n=75) 

Control 
(n=75) 

N % N % N % 

Antepartum complications 

Pre – eclampsia 5 10 8 16 4 8 0.056ns 
UTI 6 12 8 16 4 8 0.469 ns 

Vulvovaginitis 10 20 3 6 0 0 0.001s 
Polyhydramnios 11 22 3 6 0 0 < 0.001s 
PROM 6 12 8 16 1 2 0.564 ns 
Preterm delivery 23 46 11 22 3 6 < 0.001s 

Intrapartum Complication 

Cervical tear (VD) 3 6 4 8 1 2 0.397 ns 

Perineal Tear (VD) 3 6 4 8 1 2 0.397 ns 
Instrumental delivery 0 0 2 4 0 0 0.876 ns 
Postpartum Complication 
PPH 6 12 5 10 2 4 0.339ns 
Mastitis 4 8 3 6 0 0 0.143ns 
Caesarian 5 10 13 26 0 0 <0.001 s 

Wound 
Infection 
UTI 10 20 13 26 1 2 0.003s 

Overall complications 

Present 35 70 19 38 9 18 <0.001s 

Multiple response recorded. P value determined by Chi- squared test; 
ns = non-significant, s= Significant 

Figure 1: Mode of delivery of patients. 

DISCUSSION 
Diabetes in pregnancy is a common and potentially 
serious condition. Early studies have strongly indicated 
that untreated carbohydrate intolerance during pregnancy 
is associated with higher rate of feto-maternal morbidity 
and mortality. This study reflects the maternal and fetal 
outcome in pregnant women with pregestational and 
gestational DM. The present study was conducted in the 
department of obstetrics and gynecology, Rangpur 
Medical College Hospital, Rangpur. Total 225 patients 
were selected in this study. Three groups, each consists 
of 75 patients of pre-gestational diabetic, gestational 
diabetic and non-diabetic control was designated as 
Group A, Group B, Group C accordingly. In this study 
most of the patients belonged to age group 25- 29 years. 
Mean age of Group A was (28.62± 2.11), Group B was 
(27.90±2.04), Group C Was (27.56±2.65) years. Group A 

patients had slightly higher age than Group B and Group 
C, but there was no significant difference among the 
groups (p > 0.05). A study done by Mustary and her 
colleagues17 showed that maternal age was higher in 
PGDM (26.67± 4.57) than that of GDM (26.04) which is 
similar to our study. 
Table 4: Fetal outcome. (n=225) 

Variables Group A Group B Group C P value 

Pre-GDM 
(n=75) 

GDM (n=75) Control 
(n=75) 

N % N % N % 

Fetal outcome 71 94.6 72 96 75 100 0.344ns 
Still birth 4 5.4 3 4 0 0 

Apgar score at 5 min 

≤ 7 45 60 20 26.6 8 10.6 <0.001s 
≥ 7 30 40 55 73.4 67 89.4 

Birth weight of neonate (kg) 

<2 18 24 4 5.3 3 4 0.001 s 
2-4 57 76 63 84.1 70 93.3 
>4 0 0 8 10.6 2 2.7 
Mean ± SD
(gram) 

Need for NICU 

No 42 56 53 70.7 67 89.3 <0.000s 
Yes 33 44 22 29.3 8 10.7 

Perinatal Complications 

Birth asphyxia 19 38 8 16 3 6 <0.001s 
Hypoglycemia 11 22 5 10 2 4 0.019 ns 
Hyperbilirubin
emia 

8 16 6 12 0 0 0.017 ns 

Congenital 
anomaly 

1 2 0 0 0 0 

Perinatal 
Death 

2 4 1 2 0 0 0.566 ns 

P value determined by Chi- squared test ANOVA as appropriate; 
ns = non-significant, s = Significant 

Mean age of diabetic mothers as relatively higher than 
control. The similar findings were observed in some 
other studies which may be due to the fact that, 
increasing maternal age is one of the risk factors. 18,19 
Most of the pre–GDM, GDM and control mothers were 
educated below SSC (54.6%, 58.5%, and 41.3% 
respectively). Literacy was relatively higher in diabetic 
mothers than non–diabetic controls. Concordant to this 
study Chanu, et al.20 found that GDM was higher among 
literate women. Higher number of diabetic mothers (pre 
– GDM and GDM both) came from higher socio-
economic condition than control mothers. Although the
difference was not statistically significant, but a similar
finding was reported.18 Majority of the mothers came
from rural area in this study. More diabetic mother came
from urban than control mothers. This finding is similar
to that of Chanu, et al.10 who revealed that 79% of GDM
mothers came from urban area and 72% of non-diabetic
mothers came from rural area. Present study showed
that diabetic mothers had significantly higher positive
family history of diabetes than non-diabetic mothers (p<
0.001). Similar results were observed in some other
studies.21,22 Family history of diabetes could be an

38
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important predictor of DM as well as GDM. Therefore, a 
high prevalence of positive family history of DM among 
diabetic mothers in this cohort is explainable. Regarding 
obstetric parameters in Table II represented that most of 
the mothers were multipara and there was no difference 
across groups in relation to parity (p > 0.05); this finding 
is similar to some other studies.21,23,24, Chanu, et al.20 
showed that higher parity carried a significant risk for 
developing GDM. Mean gestational age at delivery was 
significantly lower in pre- GDM patients than GDM 
patients and control (36.06±2.71, 37.34±1.12, and 
37.46±1.13 weeks respectively). This indicates that, 
earlier termination of pregnancy in diabetic patients was 
needed. Study conducted by Abu- Heiza, et al.25 found a 
mean gestational age of 38±2.1 and 38.6±5.9 weeks in 
pre-GDM and GDM mothers. History of GDM IUFD and 
abortion were significantly higher among pre-GDM and 
GDM patients than control groups. In addition to above 
mentioned complications history of congenital anomaly 
was also significantly higher among diabetic mothers 
than non-diabetic mothers. This is similar to the findings 
of Mustary and colleagues17 which might be because 
many of pre-GDM patients could possibly had 
continuation of diabetes after previous episode of GDM. 
In a study done by Fareed et al.26 found that past history 
of GDM was significantly more common among diabetic 
mother than non–diabetic mother. This result was 
consistent with my study. Regarding glycemic profile of 
the patients in table III that there were significant 
(p<0.001) differences between fasting and 2 hours post 
prandial blood glucose level among diabetic and non –
diabetic control group of patients. But no significant 
difference was found between Group A and Group B. 
Fasting blood glucose level were 6.88 ± 1.07 mmol/L and 
6.63±1.24 mmol/L and 2 hours post prandial blood 
glucose level were 11.87 ± 2.01 and 12.11 ± 2.43 mmol/L 
in pre –GDM and GDM patient respectively. Mustary et 
al.17 showed similar result which is consistent with our 
study. In UK Corrodo, et al.27 showed diabetic patient 
had higher mean fasting glycaemia than GDM patients, 
which was inconsistent with the present study. HbA1c 
level was significantly high in both diabetic group than 
control group. Poor glycaemic control was related to the 
development of complications.  Lack of education, 
infrequent follow-up and non-compliance of patient 
poses difficulty in better glycaemic control. Regarding 
other antepartum complications, polyhydramniso and 
valvovaginits were significantly higher in pre GDM than 
GDM patients, whereas UTI and PROM were higher in 
GDM than pre- GDM but statistically non- significant. In 
concordance Mastary and colleagues17 found that 
polyhydramnios, preterm delivery, valvovaginitis28 and 
polyhydramnios18. But higher prevalence of these 
complications among pre- GDM patients may be 

explained by decreased immunity and glucose 
imbalance from onset of pregnancy. Fetal birth weight 
although within normal limit but macrosomia was 
significantly higher in infant of GDM mothers (p< 0.001) 
than infant of pre GDM and controls mothers. In a study 
Abu- Heija et al.25 showed that fetal birth weight was 
higher in PGDM mothers than GDM mothers, which was 
inconsistent with the present study. Need of NICU 
admission was significantly more common in babies of 
diabetic mothers than non –diabetic mothers (p < 0.000). 
Similar to the findings of Abu Heija25 it was more 
common in babies born to PGDM mother than GDM 
mothers. Birth asphyxia was significantly more common 
among infants of PGDM mothers among other 
complications reported. Birth asphyxia was fond higher 
in the study of Sultana, et al.21, and Mustary et al.17 
Incidence of neonatal hypoglycaemia and 
hyperbillirubinaemia was similar in PGDM and GDM 
patient in this study, which is contradictory to the findings 
of Elango, et al.29 In this study we found that perinatal 
mortality was higher in infant of both diabetic patients 
(pre GDM & GDM) in comparison to infant of non-
diabetic control mothers. Dunne & Brydon30 also showed 
similar result in their study. 
Limitations of the study 
The study was conducted at a very short period due to 
time constrain & fund limitation. Which is why it might not 
reflect overall situation of our country. Most of the study 
subject who had normal vaginal delivery was discharge 
after 24 to 48 hours of delivery. So long term follows up 
were beyond the scope of the study. 

Conclusion 

Awareness about outcome of DM and its long-term 
sequelae should be created among the general people. 
Role of stringent control of blood sugar is advised to 
reduce complications. Further Population based study is 
necessary to infer the findings over the general 
population. 
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