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Abstract Original Research Article

Obijective: Gestational diabetes mellitus (GDM) is one of the major public health issues in developing countries. It
occurs in 2-9 percent of all pregnancies [4-6]. The present study is aimed to determine whether maternal and neonatal
outcomes in GDM women are different from those in the general obstetric population. Methods: This descriptive
Observational study was conducted jointly in the departments of Obstetrics Gynecology and Medicine, Nightingale
Medical College, Ashulia from 1st January 2014 to 31st December 2016 (3 years). Fifty pregnant woman diagnosed
by OGTT as GDM and fifty healthy pregnant women were enrolled as study subjects. They were followed regularly at
the outpatient departments until delivery for detection of maternal and fetal outcome. Results: Women with GDM
were significantly older (mean age 31.5) than healthy pregnant women group (mean age 25.3). Multiparty, increased
BMI and positive family history of DM were found commonly in GDM women than control group. GDM women
were more prone to develop pregnancy induced hypertension (36% vs 20%), premature rupture of membrane (30% vs
14%), preterm labour (30% vs 10%) as compared to non GDM group. Rate of cesarean section was not significantly
higher in GDM women than healthy women (64% vs 56%). Regarding neonatal complications there was increased risk
of hyperbilirubinemia (46% vs 16%), hypoglycemia (20% vs 0) and macrosomia (30% vs 10%) in neonates of GDM
women than those of non GDM women. Conclusion: Our study indicates that maternal and neonatal complications are
more in GDM women than healthy population. So early detection of GDM and multidisciplinary approach of
treatment in the form of dietary advice, lifestyle modification, and insulin therapy can reduce adverse outcomes
without increasing the rate of cesarean section.
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INTRODUCTION days [4] but babies born from GDM women are at risk
of  macrosomia, hyperbilirubinemia,  congenital
abnormalities, prematurity, birth trauma, neonatal
hypoglycemia and diabetes mellitus in adult life [1, 7].
So, it is important to detect and treat GDM early for
reduction of the burden.

Gestational diabetes mellitus (GM) is defined
as any degree of dysglycemia that occurs for the first
time or is first detected during pregnancy [1-3]. It
occurs in 2 to 9 percent of all pregnancies and is
associated with substantial rates of maternal and

perinatal Complications [4-6]. GDM is becoming a major health problem in

developing countries due to changes in life style,
dietary habits and body mass index. The risk factors for
GDM are age> 30 vyears, family history of DM,
Previous history of macrosomia, unexplained
intrauterine  death, recurrent abortion, congenital
malformations, and history of preeclampsia [11].
Maternal and neonatal morbidities and mortalities due
to GDM can be prevented by proper antenatal care,

If GDM is not properly treated, mothers are at
risk of developing gestational hypertension, pre-
eclampsia, recurrent  Vulvovaginitis, increased
incidence of Cesarean section, obstructed labor and
development of type 2 diabetes mellitus and
cardiovascular diseases in later life [1, 7-10]. Although
the risk of perinatal mortality is not increased now-a-
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screening of high risk cases, fetal monitoring and
appropriate management.

Diagnosis of GDM depends on oral glucose
tolerance tact (OGTT). OGTT can be carried out by
75gm two-hour test (ADA) or 100 gm three-hour test
(o' Sullivan). The threshold’s for an elevated fasting
glucose range from 5.1 to 7.8 mmol/L, while values for
two hours after 75 gm glucose range from 7.8-11
mmol/L [1, 12-14]. The 75 gm two-hour test is more
convenient than 100 gm three hour test as only one
elevated glucose value is needed to diagnose GDM ™.
Treatment of GDM involves education regarding diet,
exercise, and blood glucose self-monitoring and insulin
self-administration [11].

The objective of our study was to compare
maternal and fetal outcome among GDM and healthy
pregnant women.

MATERIAL AND METHOD

This descriptive Observational study was
carried out in the departments of Obstetrics Gynecology
and Medicine of Nightingale Medical college hospital
Ashulia, Dhaka from 1st January 2014 to 3lst
December 2016 (Three Years). 50 pregnant women at
gestational age 28 weeks or more were diagnosed on
the basis of glucose tolerance test (GTT) as diabetic and
were enrolled as study subjects. The control group
comprised 50 randomly selected Women who were not
classified as having GDM or other medical problem and
were at gestational age 28 Weeks or more. Women
suffering from other conditions like multiple pregnancy,
Type | and Type 1l DM, hypertension, Cardiac or renal
diseases are excluded from this study. Both groups of
pregnant women were registered and consents were
obtained from them. Informations were collected from
the registered women inpatient files and out patient
records on a separate data entry form. Both GDM and
healthy pregnant women were followed until delivery
for reporting maternal and neonatal complications.

Maternal data include age height, weight,
BMI, family history, any prenatal abnormalities
(Urinary tract infection, PROM, Polyhydramnios,
preeclampsia), obstetrical history, Past medical history,
laboratory investigations, USG report, treatment (diet
control and /or insulin), week of delivery, mode of

delivery and Complications during delivery. Neonatal
data include weight, Apgar score, neonatal
complications (hypoglycemia, hyperbilirubinemia, birth
trauma, RDS, congenital anomalies, stillborn).

At first, all women were advised for random
blood glucose level (RBG). If RBG level >7 mmol/L
the pregnant women were selected for GTT. The
women having risk factors for GDM like age >35 years,
obesity, positive family history, Previous H/O GDM,
miscarriages, unexplained 1UD, macrosomia, congenital
malformed fetus, glycosuria- were also undergone GTT.
Fasting and 75g two-hour oral glucose levels were
determined. The thresholds for an elevated fasting
glucose range from 5.1-7.8 mmol/L and values for two
hours after 75g oral glucose range form 7.8-11.1
mmol/L.

Based upon blood glucose values, patients
were either hospitalized or managed as out patients with
diet control and or short acting insulin. Patients were
instructed for regular ante natal checkup and glucose
monitoring at home (4 samples - Fasting 2h ABF, 2 h.
AL, and 2h. after dinner) every 3 days interval. At each
antenatal visit, glucose home monitoring records were
checked, maternal and fetal wellbeing were assessed
and management was given if there was any
complications. Decision about time and mode of
delivery was made at 36 weeks .Patients with
Controlled GDM and no complaints were allowed to
continue beyond 37 weeks but not beyond EDD.
Induction was carried out for them. But women with
poor glycemic control, PE or Other risk factors (Bad
obstetric history, macrosomia, Previous LUCS) were
undergone elective LUCS. During labour and prior to
LUCS, glycemic control was achieved by
administration of insulin in dextrose saline, maternal
plasma glucose was monitored routinely to maintain
blood glucose level 6-8 mmol/L. All the newborn
babies were assessed by a pediatrician after delivery.

RESULTS

A total of 1200 Women delivered during the
study period at Obstetrics Gynecology department of
Nightingale Medical College. 50 patients (4.2%) with
GDM were included in this study. A number of 50
healthy pregnant women were randomly selected for
comparison.

Table 1: Demographic Comparison of women with GDM and control group

GDM Women (n=50) | Non GDM(n 50)

Maternal age 31.5

25.3

Multi parity

35 (70%)

20 (40%)

BMI >30

32 (64%)

12 (24%)

Family H/O DM | 28 (56%)

12 (24%)

Insulin required | 20 (40%)

nil

GDM:

DM: Diabetes Mellitus

Gestational
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diabetes mellitus
CS : cesarean section

Table 1 showing GDM patients were
significantly older (mean age 31.5) than the control
group (mean age 25.3). Regarding parity 35 GDM
patients were multiparous (having 1-5 children) while
20 non GDM women were multiparous. BMI was
calculated >30 in 32 GDM women but in only 12

healthy women. Out of 50 GDM patients only 28 (56%)
gave positive family history of DM in first degree
relatives which is more significant than non GDM
group (12 out of 50).GDM patients were treated with
diet control but 20 of them required insulin for
glycemic Control.

Table 2: Comparison of maternal outcomes in GDM and non GDM women

Variables GDM Women | Non GDM Women
Pregnancy induced hypertension(PI1H) 18(36%) 10(20%)

Premature rupture of membrane (PROM) | 15(30%) 7 (14%)

Preterm labour 15(30%) 5 (10%)

Urinary tract infection 34 (68%) 30(60%)

Poly hydramnios 8(16%) 0

mean gestational weeks delivery 36.6 38.2

mode of delivery

- vaginal 18(36%) 22(44%)

-CS 32(64%) 28(56%)

Maternal outcomes are compared in Table-2.
Despite good glycemic Control 35 patients developed
complications.  Statistically important differences
between two groups were found in pregnancy induced
hypertension, preterm labour and premature rupture of
membrane. GDM patients were more prone to develop
PIH (36%), premature rupture of membrane (30%) and
preterm labour (30%). Difference in mode of delivery

among two groups of women were not significant. 17
GDM patients were delivered at 38 weeks, 18 women at
37 weeks, 6 women at 36 weeks, 6 of them at 34 weeks,
2 women at 33 weeks and only 1 woman at 30 weeks.
Mean gestational age at delivery was 36.6 in GDM
patients while it was 38.2 in healthy pregnant women

group.

Table-3: Comparison of fetal outcomes in GDM and Non GDM, women group

Variables GDM (n=50) | Non GDM (n=50)
Hyperbilirubinemia 23 (46%) 8 (16%)
Macrosomia 15 (30%) 05 (10%)
hypoglycemia 10 (20%) 0

Congenital anomaly 03 (6%) 1 (2%)
Respiratory distress syndrome (RDS) | 6 (12%) 2 (4%)

Still birth 2 (4%) 0

Birth trauma 2 (4%) 0

Table-3 shows neonatal complications in
GDM Women in comparison to healthy non GDM
women. It was observed that out of 50 babies, 25 babies
had no complications in GDM patients while 40 babies
were absolutely healthy in non GDM women group.
Babies born to GDM women were at increased risk of
hyperbilirubinemia (46%), macrosomia (30%) and
hypoglycemia (20%). Congenital anomalies were not
significantly higher in GDM group. Babies of GDM
mothers also developed complications like RDS (12%),
birth trauma (4%) and still birth (4%) but babies of
healthy women group suffered none of these
complications.

DiscussIiON
GDM is becoming a major health problem in
developing countries. It occurs in 2-9 percent of all

pregnancies [4-6]. In our study 4.2 percent patients
were diagnosed as GDM among total number of women
delivered babies during the study period. This study
shows that outcomes of pregnancy in GDM women are
different from those in healthy pregnant group. Early
detection of GDM and good glycemic control during
antenatal period in joint consultation with obstetrician
and diabetologist can reduce maternal and neonatal
complications.

Table | indicates mean maternal age with
GDM was 31.5 where in non GDM group was 25.3.

Increasing maternal age was associated with
GDM as carbohydrate tolerance deteriorates with age’.
Farooq, MU et al., [7] and other studies [1, 15-17] also
found that GDM developed more in advanced maternal
age group. Multiparty is another risk factor for GDM.
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Our study shows 70% GDM Women were multiparous
whereas only 40% in non GDM group. This observation
correlates with other studier [7, 17] which showed 76%
and 80% GDM patients are multiparous accordingly.

Obesity is one of the main factors in
development of GDM and BMI is used to measure the
severity of obesity. In our study BMI was >30 in 64%
GDM women but only 24% non GDM women had BMI
>30. Lee et al., also described that prevalence of GDM
was increased in obese women [1]. Onset of GDM has a
familial tendency and this suggests that there is a
genetically predisposition to develop GDM [1, 18-20].
Our study also shows that 56% patients had positive
family history of DM whereas only 24% of non GDM
women gave such family history.

Management of GDM consists of diet control,
life style modification, self-blood glucose monitoring
and insulin if target blood glucose levels are not
achieved on diet therapy. 40% patients received insulin
therapy in our study. In a study conducted by Randhawa
et al., insulin requirement was 40% 17 and in Farooq et
al., study it was 64% [7]. Such a high number in these
studies may be due to illiteracy, ignorance about
principles of glycemic control and Consumption of
carbohydrate rich diet in our subcontinent. Several
obstetric problems occur in GDM patients compared to
normal healthy pregnant women showed in Table 2.
Complications are directly related to quality of
glycemic control. Despite good diabetes control PIH
developed in 36% patients, PROM in 30% cases and
polyhydramnios in 16% cases of GDM group. In a
study by R. Khan et al., PIH and preeclampsia were
found in 38.8% patients, PROM in 19.4% Women [21].
In other studies polyhydramnios was found to be
common complication [7, 22]. All these complications
were found in few cases (20%, PIH, 14% PROM, 0%
polyhydramnios) of healthy pregnant women. In our
study Urinary tract infection (UTI) was found in most
of Cases (68%) which may be due pregnancy related
hormonal cause and hyperglycemia. Rahdia et al., [21]
also found UTI was commonly occurring complication
in GDM group. UTI was also increasingly found in
non-GDM Women (60%) in our study which may be
due to progesterone induced dilatation of pelvi calyceal
system. Preterm labor occurred in 30% GDM women in
our study. But it was 20% in a study conducted by
Gilmer et al., [23] and 38% in a study by Parveen et al.,
[22]. The reason for this higher incidence may be due to
PROM, polyhydramnios, recurrent UTI, macrosomia.

With good glycemic Control mean gestational
weeks of delivery in GDM Women was 36. 6 where in
healthy Women group it was 38.2. Parveen et al showed
mean gestational age of delivery was 39-40weeks [22].
GDM women with no complications proceeded to term
and had vaginal delivery. We conducted vaginal
delivery in 18 (36%) GDM patients and 22 (44%) of
non GDM patients. CS was done in 64% GDM Women

which was done in 56% of healthy women. Rate of CS
was significantly higher in GDM than healthy women
in many other studies [7, 15, 21]. Increased Percentage
of CS was due to fetal macrosomia, chance of birth
trauma, previous CS, bad obstetric history, Babies born
to GDM mothers had more complications than those
born to non GDM women (Table 3). In our study
hyperbilirubinemia was found in 23 (46%) babies of
GDM mothers where only in 8 (16%) babies of non
GDM women. Phototherapy required in 10 babies from
both groups. In many other studies hyperbilirubinemia
was the most common neonatal complication occurred
in 25-40% [21, 22, 24] but incidence was lower (18%)
in a study by Farooq et al ”. The reported incidence of
macrosomia is 25-40% [7, 21, 24] which is comparable
to our study with 30%. This high figure may reflect
maternal hyperglycemia leads to fetal over growth
during third trimester. Prevention of macrosomia should
be main aim of GDM control as it is associated with
birth trauma, increased rate of CS, obesity and diabetes
in later life [21, 25]. In non GDM group macrosomia
was found in 10% babies which may be due to
constitutional causes like maternal height, age, parity,
obesity, ethnicity [15]. Hypoglycemia was found in
10(20%) babies of GDM women whereas no babies had
hypoglycemia in non GDM group. Good glycemic
control during pregnancy and at the time of delivery can
decrease the risk of neonatal hypoglycemia as it was
found in a study by Caroline A et al.,, 4 and other
studies [7, 15].

When women develop GDM in mid trimester
the developing embryo expose to hyperglycemia and
develop malformation [7]. The lower incidence of
congenital anomaly (6%) in our study may be due to
late onset of GDM in most cases. Our figure correlates
with other studies reporting 2%7, 3.85 [22], but higher
(11.7%) in a study by Rahdia et al., [21]. Although
common in GDM but we found RDS in 4 (8%) babies,
still birth in 2 (4%) and birth trauma in 2(4%) babies of
GDM mothers. These complications are least or absent
in healthy Women. Babies with RDS were sent to
NICU. Only one of them who born at 30 weeks had not
survive. Gellis et al., [26] and kitz miller et al., [27]
reported declining incidence of RDS from 31% to 5.5%
with good glycemic control in the same clinic observed
for long period of time Only 2 babies were found still
born which may reflect their ignorance for routine
antenatal checkup, negligency for insulin taking, poor
glycemic control and low income status. 2 babies had
birth trauma as they were macrosomic.

CONCLUSION

Our current study indicates that maternal and
perinatal complications occur more commonly in GDM
women than healthy women. Increasing maternal age,
high BMI, multiparty and positive family history of DM
show definite influence on developing GDM. Despite
good glycemic control complications occurred in more
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than half GDM women, among these UTI and PIH were
common. About half of neonates suffer from some
complications in  which hyperbilirubinemia and
macrosomia were common. So detection of GDM and
multidisciplinary approach of treatment provided by
obstetrician, dialectologist and nutritionist in the form
of dietary advice, blood glucose monitoring, changes in
life style, insulin therapy can reduce adverse out comes
without increasing the rate of Cesarean section. It is
apparent that available data cannot estimate the
incidence and consequences of GDM at the community
level because of differences in Criteria for diagnosis,
initiation of appropriate treatment, ignorance, and lack
of antenatal care. GDM women attending hospital and
clinics for antenatal care obtain early detection and
appropriate treatment. Maternal and neonatal outcomes
are relatively better in them than the GDM women who
have no facilities to for ante natal care. To assess the
true incidence and outcomes the condition a well
designated, population based study is required.

RECOMMENDATION

We recommend that clinician screen for GDM
by doing OGTT as early as possible in high risk
women. If results are negative, the test should be
repeated 24- 28 weeks of pregnancy. So that treatment
can be provided early. As offsprings of GDM mothers
are prone to develop obesity and DM in future life so
awareness must be created regarding diet, life style and
should be monitored subsequently.

REFERENCES

1. Lee, K. W, Ching, S. M., Ramachandran, V., Yee,
A., Hoo, F. K., Chia, Y. C., ... & Veettil, S. K.
(2018). Prevalence and risk factors of gestational
diabetes mellitus in Asia: a systematic review and
meta-analysis. BMC pregnancy and
childbirth, 18(1), 1-20.

2. Metzger, B. E., Coustan, D. R., & Organizing

Commiittee. (1998). Summary and
recommendations of the fourth international
workshop-conference on gestational diabetes

mellitus. Diabetes care, 21, B161.

3. Wendland, E. M., Torloni, M. R., Falavigna, M.,
Trujillo, J., Dode, M. A., Campos, M. A, ... &
Schmidt, M. I. (2012). Gestational diabetes and
pregnancy outcomes-a systematic review of the
World Health Organization (WHO) and the
International Association of Diabetes in Pregnancy
Study Groups (IADPSG) diagnostic criteria. BMC
pregnancy and childbirth, 12(1), 1-13.

4. Crowther, C. A, Hiller, J. E., Moss, J. R., McPhee,
A. J., Jeffries, W. S., & Robinson, J. S. (2005).
Effect of treatment of gestational diabetes mellitus
on pregnancy outcomes. New England journal of
medicine, 352(24), 2477-2486.

5. Hoffman, L., Nolan, C., Wilson, J. D., OATS, J.
N., & Simmons, D. (1998). Gestational diabetes
mellitus: management guidelines: the Australasian

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Diabetes in Pregnancy Society. Medical Journal of
Australia, 169(2), 93-97.

Clinical management guidelines for obstetrician-
gynecologists. (2001). ACOG practice bulletin no.
30.Washington D.C.: American college of
Obstetricians and Gynecologists.

Farooq, M. U., Ayaz, A., Bahoo, L. A., & Ahmad,
I. (2007). Maternal and neonatal outcomes in
gestational diabetes mellitus. International Journal
of Endocrinology and Metabolism, 5(3), 109-115.
Metzger, B. E., Coustan, D. R., & Trimble, E. R.
(2019). Hyperglycemia and adverse pregnancy
outcomes. Clinical chemistry, 65(7), 937-938.
Group HSCR. (2008). Hyperglycemia and adverse
pregnancy outcomes. N England J Med, 358(19),
1991-2002.

Bellamy, L., Casas, J. P., Hingorani, A. D., &
Williams, D. (2009). Type 2 diabetes mellitus after
gestational diabetes: a systematic review and meta-
analysis. The Lancet, 373(9677), 1773-1779.
Retnakaran, R., Qi, Y., Connelly, P. W., Sermer,
M., Zinman, B., & Hanley, A. J. (2010). Glucose
intolerance in pregnancy and postpartum risk of
metabolic syndrome in young women. The Journal
of Clinical Endocrinology & Metabolism, 95(2),
670-677.

Varghese, R., Thomas, B., Hail, M. A., Rauf, A.,
Sadi, M. A., Sualiti, A. A., & Yadav, V. (2012).
The prevalence, risk factors, maternal and fetal
outcomes in gestational diabetes mellitus. Int J
Drug Dev Res, 4(3), 356-68-368.

American Diabetes Association. (2012). Standards
of medical care in diabetes--2012. Diabetes
care, 35(Suppl 1), S11-S63.

Alberti, K. G. M. M., & Zimmet, P. Z. (1998).
Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis
and classification of diabetes mellitus. Provisional
report of a WHO consultation. Diabetic
medicine, 15(7), 539-553.

World Health Organization. (2006). Definition and
diagnosis of diabetes mellitus and intermediate
hyperglycaemia:  report of a WHO/IDF
consultation.

Johns, K., Olynik, C., Mase, R., Kreisman, S., &
Tildesley, H. (2006). Gestational diabetes mellitus
outcome in 394 patients. Journal of Obstetrics and
Gynaecology Canada, 28(2), 122-127.

Khan, A., & Jaffarey, S. N. (1997). Screening for
gestational diabetes. Medical Channel, 3, 8-12.
Randhawa, M. S., Moin, S., & Shoaib, F. (2003).
Diabetes mellitus during pregnancy: a study of fifty
cases. Pakistan Journal of Medical Sciences, 19(4),
277-282.

Lambrinoudaki, 1., A Vlachou, S., & Creatsas, G.
(2010). Genetics in gestational diabetes mellitus:
association with incidence, severity, pregnancy
outcome and response to treatment. Current
diabetes reviews, 6(6), 393-399.

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India [ 999 |




Roksana Haque & Md. Mizanur Rahman; Sch J App Med Sci, Jun, 2022; 10(6): 995-1000

20.

21.

22.

23.

24.

Zhang, C., Bao, W., Rong, Y., Yang, H., Bowers,
K., Yeung, E., & Kiely, M. (2013). Genetic
variants and the risk of gestational diabetes
mellitus: a systematic review. Human reproduction
update, 19(4), 376-390.

Kwak, S. H., Jang, H. C., & Park, K. S. (2012).
Finding genetic risk factors of gestational
diabetes. Genomics & informatics, 10(4), 239-243.

Khan, R., Ali, K., & Khan, Z. (2013). Maternal and
fetal outcome  of  gestational diabetes
mellitus. Gomal Journal of Medical
Sciences, 11(1), 88-91.

Perveen, N. (1996). Gestational diabetes and
pregnancy outcome: Experience at Shaikh Zayed
Hospital. Mother and Child, 34(3), 83-88.

Gilmer, M. D. G., & Hurley, P. A. (1999). Diabetes
and endocrine disorders in pregnancy. In:
Edmonds, D. K., editor. Dewhurst’s Textbook of
obstetrics and gynaecology for postgraduates. 6th
ed. Oxford: Blackwel science, P197-209.

25.

26.

27.

28.

Falls, J., & Millo, L. (2002). Endocrine disorders of
pregnancy. In: Bankowski, B. J., Lambrou, N. C.,
Fox, H. E., Wallach, E. E., editors. The Johns
Hopkins Manual of Gynecology and Obstetrics.
2nd ed. Philadelphia: Lippincott Williams and
Wilkins, A Weiter Kluwer Company, P. 162-75.
Conway, D. L., & Langer, O. (1998). Elective
delivery of infants with macrosomia in diabetic
women: reduced shoulder dystocia versus increased
cesarean deliveries. American journal of obstetrics
and gynecology, 178(5), 922-925.

Gellis, S. S., & Hsia, D. Y. Y. (1959). The infant of
the diabetic mother. AMA Journal of Diseases of
Children, 97(1), 1-41.

Kitzmiller, J. L., Cloherty, J. P., Younger, M. D.,
Tabatabaii, A., Rothchild, S. B., Sosenko, I., ... &
Neff, R. K. (1978). Diabetic pregnancy and
perinatal morbidity. American  Journal  of
Obstetrics and Gynecology, 131(5), 560-580.

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 1000




