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ABSTRACT

Introduction: Gestational diabetes mellitus (GDM) is one of the most frequent metabolic
pregnancy disorders, involving the body's failure to regulate glucose levels adequately for the
first time during pregnancy. If left untreated, it can lead to serious health problems for both
the mother and the baby. This study aims to examine the differences in pregnancy results
between women whose gestational diabetes was controlled by diet and those who required
insulin treatment. Methods & Materials: This comparative observational study was
conducted in the Department of Obstetrics and Gynecology, 250 Bedded General Hospital,
Manikganj, Bangladesh, from January to December 2025. A total of 150 pregnant women
with GDM were enrolled and categorized into diet-controlled GDM and insulin-treated GDM
groups. Data were analyzed using SPSS version 26.0. Result: Out of 150 women diagnosed
with GDM, 63.3% managed their glucose levels by diet, whereas 36.7% needed insulin
treatment. Compared to the diet-controlled group, those on insulin were older, had a higher
BMI, were diagnosed earlier, and had more deteriorated blood sugar levels. Besides, they
displayed greatly elevated maternal problems such as preeclampsia (21.8% vs. 9.5%),
preterm births (25.5% vs. 11.6%), and cesarean operations (54.5% vs. 33.7%). Newborn
health was adversely affected in the insulin recipients as shown by greater birth size (3.36 vs.
3.02 kg), macrosomic infants (21.8% vs. 8.4%), newborn hypoglycemia (25.5% vs. 6.3%),
NICU admissions (32.7% vs. 12.6%), and respiratory distress (23.6% vs. 7.4%). Conclusion:
Women with insulin-treated GDM face substantially increased rates of negative maternal and
neonatal outcomes in comparison to those who were managed with diet only. The insulin-
treated women were generally older, had a higher BMI, were diagnosed earlier, and had less

well-controlled blood sugar, all signs of more severe metabolic impairment.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is among the most
frequent metabolic conditions in pregnancy, marked by
glucose intolerance which is first recognised during
pregnancy. Owing to the worldwide surge in GDM, particularly
the swift rise of GDM in the low- and middle-income countries
like those of South Asia, it is now a great public health
challenge. The rising rates of obesity, inactive lifestyles, and
mother's higher age at childbirth have largely driven the
global increase in the incidence of GDM [12]. Besides short-
term effects, GDM also leads to long-term complications for
the mother and child, such as preeclampsia, more frequent
cesarean section, large baby, low blood sugar in the newborn,
and higher risk of developing type 2 diabetes in the future [341.
At the heart of GDM treatment is keeping blood sugar levels in
the target range. When sugar is controlled well, fewer
problems happen to the mother and baby [51. At first, women
are told how to change their life, mainly what they eat and
how they move. But if a person gets their normal blood sugar
just by diet, then drugs-particularly insulin-are needed. Some
20 to 40 percent of GDM women in studies depending on the
group and the cutoff for diagnosis still need insulin to be at
goal [6l. Usually, diet-controlled GDM is thought to be a less
severe version of the disease, while insulin-requiring GDM is a
case of a more severe metabolic dysfunction, such as

heightened insulin resistance and decreased -cell function.
Research indicates that women in need of insulin generally
exhibit higher initial glucose levels, are diagnosed earlier in
their pregnancy, and are more likely to be obese and have a
history of GDM than those who are managed by diet only [7].
Differences in baseline characteristics could to some extent
influence pregnancy outcomes and therefore complicate the
direct comparison of two groups. Several published studies
have investigated maternal and neonatal outcomes in
lifestyle-controlled versus insulin-treated GDM. Some of the
revealings suggest that insulin-treated women are more likely
to experience adverse outcomes, such as delivering large-for-
gestational age (LGA) infants and undergoing cesarean
sections [Bl. To illustrate, a retrospective analysis found
considerably higher LGA (28.5% vs. 13.1%) and cesarean
section (44.1% vs. 27.0%) rates in the insulin-treated women
compared to those receiving only diet control 7. Also, the use
of insulin has been connected with a heightened risk of
neonatal hypoglycemia, with one investigation showing a
more than fourfold increased risk in the insulin group [&. On
the other hand, several research works reported no
differences in the main perinatal outcomes between the diet-
controlled and the insulin-treated groups provided that
glycemic control was properly maintained. Koning et al.
showed that perinatal complications such as macrosomia,
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preterm delivery, and neonatal intensive care unit (NICU)
admission were at the same level in the two methods of
treatment [91. Hence, this study investigates the differences in
pregnancy outcomes in women with diet-controlled versus
insulin-treated gestational diabetes mellitus.

METHODS & MATERIALS

This comparative observational study was conducted at the
Department of Obstetrics and Gynecology of 250 Bedded
General Hospital, Manikganj, Bangladesh, from January 2025
to December 2025. 150 pregnant women diagnosed with
gestational diabetes mellitus (GDM) through the standard oral
glucose tolerance test (OGTT) were enrolled. Participants
were divided into two groups based on the treatment method:
diet-controlled GDM (Group A) and insulin-treated GDM
(Group B), according to the glycemic response to the initial
lifestyle modification. Women with pre-existing diabetes,
those expecting multiple babies, or those having major health
problems were not part of the study. A structured data
collection form was used to document sociodemographic
details, obstetric history, and clinical parameters. Pre-
eclampsia, mode of delivery, preterm labor are some maternal
outcomes and birth weight macrosomia hypoglycemia,
respiratory distress, NICU admission are some neonatal
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outcomes. In addition, fasting glucose, postprandial glucose,
and HbAlc levels were measured as indicators of glycemic
control. Data were analyzed using statistical software SPSS
version 26.0. Continuous variables were expressed as mean
+/- standard deviation while categorical variables were
summarized by their frequencies and percentages. The chi-
square test was performed to examine the differences
between the groups and a p-value less than 0.05 was
considered statistically significant.

RESULTS

The mean age of women in the insulin-treated group (30.6
4.8 years) was significantly higher than that of the diet-
controlled group (27.8 £ 4.2 years) (p = 0.001). Similarly, body
mass index (BMI) was significantly higher among insulin-
treated women (28.4 * 3.9 kg/m?) compared to those
managed with diet alone (25.1 # 3.2 kg/m?) (p < 0.001).
Although a higher proportion of insulin-treated women
resided in urban areas (65.5% vs. 54.7%), this difference was
not statistically significant (p = 0.18). A significantly greater
proportion of women in the insulin-treated group had a
positive family history of diabetes mellitus (49.1% vs. 29.5%,
p =0.01) Table L.

Table I: Sociodemographic Characteristics of the Study Population (n = 150)

Variables Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Age (years), mean * SD 27.8+4.2 30.6 +4.8 0.001
BMI (kg/m?), mean * SD 25.1+3.2 28.4+3.9 <0.001
Urban residence n (%) 52 (54.7) 36 (65.5) 0.18
Family history of DM n (%) 28 (29.5) 27 (49.1) 0.01

Primigravida status was more common in the diet-controlled
group (44.2%) compared to the insulin-treated group
(32.7%), although this difference did not reach statistical
significance (p = 0.15). In contrast, a history of previous GDM
was significantly higher among insulin-treated women
(25.5%) compared to those managed with diet alone (10.5%)

(p = 0.01). In addition, the time of confirmation (gestational
maintenance) of the insulin - treated group is quite earlier
(25.6%3.1 weeks) than the diet-controlled group (28.9 2.5
weeks) (p < 0.001) Table II.

Table II: Obstetric Characteristics (n = 150)

Variables Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Primigravida n (%) 42 (44.2) 18 (32.7) 0.15
Previous GDM n (%) 10 (10.5) 14 (25.5) 0.01
Gestational age at diagnosis (weeks) 28925 25.6+3.1 <0.001

Moreover, preeclampsia is more than twice as common in
women who needed insulin therapy (21.8%) as opposed to
those who had a diet-based treatment alone (9.5%) (p = 0.03).
Similarly, preterm delivery occurred more frequently in the
insulin-treated group (25.5%) than in the diet-controlled

group (11.6%) (p = 0.02), The rate of cesarean section was
also significantly elevated among insulin-treated women
(54.5% vs. 33.7%, p = 0.01) Table II1.

Table III: Maternal Outcomes (n = 150)

Outcomes Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Preeclampsia n (%) 9 (9.5) 12 (21.8) 0.03
Preterm delivery n (%) 11 (11.6) 14 (25.5) 0.02
Cesarean section n (%) 32 (33.7) 30 (54.5) 0.01

The mean birth weight was significantly higher in the insulin-
treated group (3.36 + 0.51 kg) compared to the diet-controlled
group (3.02 * 0.42 kg) (p < 0.001). Correspondingly, the
incidence of macrosomia was significantly greater in the
insulin-treated group (21.8%) than in the diet-controlled

group (8.4%) (p = 0.01). However, the incidence of low birth
weight was similar in both groups (10.9% vs. 10.5%, p = 0.94)
Table IV.
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Table IV: Neonatal Outcomes (n = 150)

Outcomes Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Birth weight (kg), mean + SD 3.02 +0.42 3.36+0.51 <0.001
Macrosomia (>4 kg) n (%) 8(8.4) 12 (21.8) 0.01
Low birth weight (<2.5 kg) n (%) 10 (10.5) 6(10.9) 0.94

The occurrence of neonatal hypoglycemia was significantly
elevated in the insulin group (25.5%) compared to the diet-
controlled group (6.3%) (p = 0.001). Likewise, NICU
admissions were significantly increased in the insulin-treated
group (32.7% vs. 12.6%, p = 0.002), indicating a rise in

neonatal complications. Respiratory distress was another
factor that was notably higher amongst infants of insulin-
treated mothers (23.6% vs. 7.4%, p = 0.004) Table V.

Table V: Neonatal Complications (n = 150)

Complications Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Neonatal hypoglycemia n (%) 6(6.3) 14 (25.5) 0.001
NICU admission n (%) 12 (12.6) 18 (32.7) 0.002
Respiratory distress n (%) 7(7.4) 13 (23.6) 0.004

Mean fasting blood glucose levels were significantly higher
among insulin-treated women (104.6 * 10.5 mg/dL)
compared to the diet-controlled group (91.4 + 8.2 mg/dL) (p <
0.001). Similarly, postprandial glucose levels were markedly
elevated in the insulin group (148.2 + 15.3 mg/dL vs. 124.8 +

12.1 mg/dL, p < 0.001). Glycated hemoglobin (HbAlc),
reflecting long-term glycemic status, was also significantly
higher in the insulin-treated group (6.5 * 0.6%) compared to
the diet-controlled group (5.8 + 0.4%) (p < 0.001) Table VI.

Table VI: Glycemic Control Parameters (n = 150)

Parameters Diet-Controlled (n = 95) Insulin-Treated (n = 55) p-value
Fasting glucose (mg/dL) 91.4+8.2 104.6 £ 10.5 <0.001
Postprandial glucose (mg/dL) 1248 +12.1 148.2 £ 15.3 <0.001
HbA1c (%) 5.8+ 0.4 6.5+ 0.6 <0.001
DISCUSSION of insulin-treated neonates compared to 9.8% in diet-

In sociodemographic characteristics, our study found that
insulin-treated women were older (30.6 + 4.8 vs. 27.8 + 4.2
years) and had higher BMI (28.4 + 3.9 vs. 25.1 + 3.2 kg/m?),
with more frequent family history of diabetes (49.1% vs.
29.5%). Similarly, Yogev et al. reported that women requiring
insulin had higher BMI (30.2 + 5.1 vs. 26.8 + 4.3 kg/m?) and
were older (32.1 + 5.2 vs. 29.4 = 4.7 years), along with
increased familial predisposition (51.0% vs. 34.0%) [0
Regarding obstetric characteristics, our study showed earlier
diagnosis in the insulin group (25.6 + 3.1 vs. 28.9 * 2.5 weeks)
and higher prior GDM (25.5% vs. 10.5%). In agreement, a
study by Cosson et al. found that insulin-treated women were
diagnosed earlier (26.2 + 5.8 vs. 29.1 *+ 5.6 weeks) and had
higher recurrence of GDM (27.8% vs. 14.6%) [11]. For maternal
outcomes, this study observed higher preeclampsia (21.8% vs.
9.5%), preterm delivery (25.5% vs. 11.6%), and cesarean
section (54.5% vs. 33.7%) in insulin-treated women. Mission
et al. reported preeclampsia rates of 18.9% in insulin-treated
versus 10.2% in diet-controlled women, and cesarean delivery
rates of 49.6% vs. 34.8% [12l. Additionally, Melamed et al.
found preterm delivery rates of 20.1% in insulin-treated
versus 12.3% in diet-controlled groups [3]. In neonatal
outcomes, our study demonstrated higher mean birth weight
(3.36 £ 0.51 vs. 3.02 = 0.42 kg) and macrosomia (21.8% vs.
8.4%) in the insulin group. Similarly, Wendland et al. reported
macrosomia rates of 24.7% in insulin-treated versus 11.5% in
diet-controlled GDM [14l. Furthermore, Egan et al. found mean
birth weights of 3.48 + 0.52 kg in insulin-treated versus 3.21
0.47 kg in diet-controlled women [15]. Regarding neonatal
complications, our study found higher neonatal hypoglycemia
(25.5% vs. 6.3%), NICU admission (32.7% vs. 12.6%), and
respiratory distress (23.6% vs. 7.4%) in insulin-treated cases.
Similarly, Farrar et al. observed respiratory distress in 19.3%

controlled pregnancies [16l. In terms of glycemic control, this
study showed higher fasting glucose (104.6 + 10.5 vs. 91.4 +
8.2 mg/dL), postprandial glucose (148.2 + 15.3 vs. 124.8 +
12.1 mg/dL), and HbAlc (6.5 * 0.6% vs. 5.8 £ 0.4%) in insulin-
treated women. Cosson et al. similarly reported higher fasting
glucose levels (5.4 = 0.7 vs. 4.8 + 0.6 mmol/L) and HbAlc
(5.9% vs. 5.4%) in insulin-treated groups [111.

LIMITATIONS

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community

CONCLUSION

This study indicates that ladies with insulin-treated
gestational diabetes are at a notably higher risk of
experiencing adverse maternal and neonatal events compared
to those who manage their condition through diet only.
Women who used insulin were on average older, had a higher
BMI, were given their diagnosis earlier, and had poorer
glycemic control, thereby manifesting a more severe
metabolic disorder. All these elements combined to increase
the risk of preeclampsia, early delivery, cesarean section, a big
baby, hypoglycemia in the newborn, respiratory distress, and
neonatal intensive care unit admission.

RECOMMENDATION

Testing for gestational diabetes needs to be done early during
pregnancy for all women but mainly for those who have risk
factors such as being older in age, having a high BM], and a
family history of diabetes. Women who are found to have GDM
should be closely followed up and managed with
individualized plans that focus firstly on strict glycemic
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