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ABSTRACT

Background: Diabetes mellitus (DM) is a metabolic disease that can affect pregnant women; if diabetic mothers are
not well controlled, newborns may face higher risks of serious problems during pregnancy and at birth. Methods:
This study was a cohort follow-up study that assessed the outcome of infants born to diabetic mothers (IDM). It
involved two groups: a study group of 77 IDM (45 males and 32 females) born at Basra maternity and Children
Hospital during the set six-month period (January 1 to June 30, 2018) and a control group of 137 infants born to
non-diabetic mothers (69 males and 68 females) during the same period. Both groups were followed up to 28 days
of life (the neonatal period). Results: The study results showed that the rates of preterm birth, macrosomia,
respiratory distress syndrome, and hyperbilirubinemia were significantly higher among IDM (14.3%, 41.6%, 13%,
and 10.4%, respectively) than among infants of non-diabetic mothers (5.1%, 5.8%, 0.7%, and 0.7%, respectively),
with a p-value of <0.05. Additionally, a p-value rate of congenital malformations among IDM was higher than that
among non-diabetic mothers (6.5% vs. 0.7%). The study also revealed that the most common metabolic disorder
affecting IDM was hypoglycemia, which affected 40.3%, while neonatal death among IDM was 4%, compared to
0.77% for infants of non-diabetic mothers (causes of death included two due to preterm birth and one due to
congenital heart disease). Conclusion: The results of the present study suggest that preterm birth, macrosomia,
respiratory distress syndrome, hyperbilirubinemia, and hypoglycemia are significantly associated with diabetes
during pregnancy. Hence, family planning, preconception counseling, and special antenatal care are recommended
for diabetic mothers to reduce the risk of infant morbidity and mortality.
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic disorders
characterized by hyperglycemia, resulting from a
complex interaction of genetic and environmental
factors. Depending on the etiology of DM, factors
contributing to hyperglycemia include reduced insulin

secretion, increased glucose production, and insulin
resistance.!

Type 1 diabetes accounts for approximately 10% of the
adult diagnosed diabetic population and can occur at
any age, while type 2 diabetes accounts for 90% of
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adults with diabetes, which usually occurs in individuals
over the age of 30 with a family history of the disease.?

The presence of maternal DM during pregnancy has
consequences for both the mother and child.? Diabetes
is one of the most common medical complications
affecting pregnancy; it complicates 0.5% to 5% of all
pregnancies.? The increase in diabetes rates in the
overall population could lead to a higher rate of
pregestational diabetes (PGD), placing more women
and fetuses at risk.*

MATERIALS AND METHODS

This cohort follow-up study was conducted in the
neonatal unit, obstetric wards, and labor room at Basra
Maternity and Children Hospital. The study group
consisted of 77 IDM (45 males and 32 females) over six
months (from January 1 to June 30, 2018). The control
group consisted of 137 infants born to non-diabetic
mothers (69 males and 68 females) who were born in
the same hospital during the same study period. The
study and the control groups were matched for
maternal age and mode of delivery. Both groups were
followed up until the end of the neonatal period (i.e., up
to 28 days of age). Data for this study were collected
using a researcher-made questionnaire that asked
about the type of DM, type of treatment, antenatal
care, HbA1C for the mothers, and compliance with
treatment. Other variables included obstetric history
(parity categorized into primiparous, 2-4, and > 5),
history of abortion (grouped into non-abortion, one
abortion, and two or more)®, history of stillbirth (i.e., a
fetus born with no signs of life after 24 weeks of
gestation)®, and history of neonatal death (i.e., the
death of a live-born infant from birth up to 28 days)’.
Gestational age was categorized into preterm (<37
weeks), term (37-42 weeks), and post-term (>42
weeks).® Birth weight was classified into macrosomia
(birth weight > 4000 g), normal weight (2500 g to 3999
g), and low birth weight (<2500 g).>*° In addition, all
IDMs underwent the following investigations: blood
glucose level (hypoglycemia was considered when blood
sugar was <45 mg/dl), serum calcium (hypocalcemia
when total serum calcium was <7 mg/dl), and
polycythemia (hematocrit >65%).*' Jaundice was
defined as any hyperbilirubinemia requiring treatment,
and chest radiographs and echocardiography were also

performed. More information was collected through
direct interviews with mothers after obtaining their
verbal consent to participate in the study. Some data
were derived from the clinical records of mothers and
infants (records kept in the obstetric wards and NICUs).
At the end of the follow-up period, additional data were
derived from the interview with mothers via telephone
calls or the clinical records if death occurred in the
NICU.

Statistical Analysis

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) Version 17.
Comparisons of proportions were conducted using
crosstabulation with the Chi-square test (X2). A p-value
of <0.05 was considered statistically significant.

RESULTS

The most common type of gestational diabetes mellitus
(GDM) was found in 61% of cases, and the predominant
type of treatment was insulin therapy (68.8%). (Table 1)
The most common age group was the one between 30
and 39 years old, having a prevalence of 53.2% and
55.5% in the study and control groups, with no
significant difference in their distribution regarding
maternal age (p-value > 0.05). (Table 2).

This study also showed that the most common mode of
delivery was emergency CS (44.1%, 48.9% for the
control group), with no significant difference between
the two groups (p-value > 0.05). (Table 3)

Table 1: Type of diabetes and treatment in diabetic mothers.

Type of DM Number of cases %

GDM 47 61

Type 1 6 7.8
Type 2 24 31.2
Type of treatment

Insulin 53 68.8
Diet alone 17 22.1
Oral hypoglycemic agent 7 9.1
Total 77 100
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Table 2: Distribution of the study and control groups according to
maternal age.

Variable Study group Control group
Maternal age No. % No. %
<20 3 3.9 6 4.4
20-29 25 325 45 32.8
30-39 41 53.2 76 55.5
>40 8 10.4 10 7.3
Total 77 100 137 100
p-value = 0.889

Table 3: Distribution of the study and control groups according to mode of
delivery.
Mode of delivery

Study group Control group
Emergency CS 34 44.1 67 48.9
Elective CS 30 39 50 36.5
Vaginal delivery 13 16.9 20 14.6
Total 77 100 137 100
p-value =0.789

The study and control groups were comparable with
respect to parity, showing no significant statistical
difference ( p-value > 0.05). A significantly higher
percentage of mothers in the study group (31.2% had
one abortion and 13% had two or more) compared to
those in the control group (21.2% had one abortion and
5.8% had two or more) reported a previous history of
abortion (p-value < 0.05). Conversely, there was no
significant difference between the study and control
groups regarding mothers’ previous history of stillbirth.

Regarding previous neonatal death, a significantly
higher percentage of mothers in the study group
reported a history of neonatal death compared to
mothers in the control group (p-value < 0.01) (Table 4).

The incidence of preterm birth (14.3%) was significantly
higher among IDM compared to non-diabetic mothers
(5.1%), nearly three times higher (p-value < 0.05). (Table
5).

The rate of macrosomia among IDMs was significantly
higher than that among infants of non-diabetic
mothers, at 41.6% compared to 5.8%, respectively (p-
value < 0.05). The rate of macrosomia among IDM was
seven times that of infants of non-diabetic mothers.
(Table 6)

Table 4: Distribution of the study and control groups according to mother’s bad

obstetric history.
Variable Study group Control group
No. % No. %
Parity
Primiparous 11 14.2 22 16
2-4 35 45.5 66 48.2
>5 31 40.3 49 35.8
p.value =0.801
History of abortion
Non 43 55.8 100 73
One abortion 24 31.2 29 21.2
Two or more 10 13 8 5.8
p. value=0.028
History of still birth
Yes 5 6.5 6 4.4
No 72 93.5 131 95.6
P. value =0.53
History of neonatal death
Yes 18 234 10 7.3
No 59 76.6 127 92.7
p.value =0.001
Total 77 100 137 100

Table 5: Distribution of the study and control groups according to
gestational age at delivery.

Study group Control group

Gestational age

No. % No %
Preterm 11 143 7 5.1
Term 66 85.7 130 94.9
Total 77 100 137 100
p-value = 0.02

68 Iraqi Natl J Med. 2025; Vol. 7 (1)



Ali, et al.: Outcome of newborns with diabetic mothers

Table 6: Distribution of the study and control groups according to birth
weight.

Study group Control group
Birth Weight (g)
No. % No. %
<2500 4 5.2 6 4.4
2500-3999 41 53.2 123 89.8
4000> 32 41.6 8 5.8
Total 77 100 137 100

p-value = 0.0001

The rate of respiratory distress among IDM (18.57%)
was markedly higher than that among infants of non-
diabetic mothers, and this difference was statistically
significant (p-value < 0.05). However, the difference
between the two groups in the rate of transient
tachypnea of the newborn (TTN) did not reach the
statistical level of significance (p-value > 0.05).

The risk of hyperbilirubinemia among IDM (14.9%) was
higher than that for infants of non-diabetic mothers,
and the association between maternal diabetes and the
rate of neonatal hyperbilirubinemia was statistically
significant (p-value < 0.05). The most common
congenital anomalies identified in this study included
congenital hip dislocation, congenital heart disease,
Down syndrome, and ambiguous genitalia. The
difference between the study and control groups in
their rates of congenital malformations (9.3%) was
statistically significant (p-value < 0.05) (Table 7).

Table 7: Neonatal complications of the study and control groups.

Study Group Control group
(N=77) (N =137)

RR
Complication p-value
No. % No. %
RDS 10 13 1 0.7 18.57 0.000
TTN 9 11.7 9 6.6 1.8 0.195

Hyperbilirubinemia 8 10.4 1 0.7 149  0.001

Congenital
. 5 6.5 1 0.7 9.3 0.024
Malformation

The incidence of hypoglycemia at different levels of
severity was diagnosed in 31 (40.3%) of IDM. Mild
hypocalcemia was diagnosed in 5 (9.3%) of 54 infants,
and 8 (12.5%) of IDM were polycythemia. (Table 8)

Table 8: Hypoglycemia, hypocalcemia, and polycythemias.

Variable Number %

Hypoglycemia 31 40.3

Hypocalcemia 5 9.26

Polycythemia 8 12.5
DISCUSSION

Gestational diabetes mellitus (GDM) represented 61%
of diabetic mothers in the study group, while the
remaining 39% had pregestational diabetes mellitus
(PGD ) (type 2 was 31.2% and type 1 was 7.8%). This
pattern is consistent with findings from several other
studies.>*1213 The study found a significantly high
percentage of diabetic mothers had a positive history of
previous abortion (31.2% had one abortion), a result
similar to studies reported in Belgrade and Serbia.'>%*
Additionally, the previous history of at least two
abortions (13%) among diabetic mothers in this study
was comparable to that reported in Erbil.3 The high risk
of abortion associated with maternal diabetes is
primarily attributed to poor maternal metabolic control
during early gestation and congenital anomalies.41®

Conversely, the history of previous stillbirth was not
significantly different from that of the control group and
was lower than that reported in other studies.>!* The
high risk of stillbirth among diabetic pregnant women is
mainly due to fetal hypoxemia and congenital
abnormalities.”- 18

This study revealed a high incidence of preterm delivery
(14.3%) compared to the control group (5.1%). Similar
results were reported in Nigerial? (14.9%) and in Iran*
(18.5% among GDM and 10.9% among PGD). The
incidence of preterm birth was lower in Peshawar
(Pakistan)* at 11.9% and in Chittagong City
(Bangladesh)®® at 7.6%. In a study conducted in Erbil3,
the incidence of preterm birth among IDM was much
higher at 27.9%. The incidence of preterm birth can be
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attributed to the high incidence of genitourinary
infections during late pregnancy, polyhydramnios, fetal
distress, macrosomia, and PE.>>1°

Macrosomia is considered the hallmark of diabetic
pregnancy, documented in 41.6% of cases, which is
significantly higher than in the control group, while the
incidence of low birth weight was 5.2%. These results
were much lower than those reported in a study in
Nigeria, where 61.7% of IDM were macrosomic.t?
Similarly, the incidence of macrosomia was slightly
lower than that documented in a study in Islamabad,
where it affected 45% of cases.?® Conversely, the results
of the present study were much higher than those
reported in the Chittagong study, where the incidence
of macrosomia was (21%).3

In the current study, the occurrence of respiratory
distress syndrome (RDS) in IDM was much higher than
in the control group (13% vs. 0.7%). Most cases were
mild (e.g., mild respiratory distress) and were
discharged after a few days, although two of them died
due to prematurity. The incidence of RDS among IDM in
the present study (13%) appears to be higher than that
reported in other studies conducted in Nigeria'? (6.3%)
and Ohio state (6%).2! This finding can be attributed to
poor glycemic control.®

Regarding transient tachypnea of the newborn (TTN),
IDM developed 11.7%, which was double the incidence
among the control group (6.6%); all responded well to
oxygen therapy. The risk of TTN was nearly similar to
that reported in Peshawar (11.9%)* higher than that
reported in the Ohio State study (7%),'® and much lower
than in Nigeria (62.5%)'%. In this study, a high
percentage of IDM was treated for hyperbilirubinemia
(10.4%) compared with 0.7% of the control group. In
other studies, such as those in Al-Khobar (Saudi
Arabia)??, Turkey?3, Peshawar?, Islamabad®, Nigeria?,
and Ohio?!, the incidence of hyperbilirubinemia was
higher (18%, 38%, 19%, 30%, 57%, and 25%
respectively).

In this study, 12.5% of IDM were diagnosed with
polycythemia. This result was close to that reported in
Nigeria (10.6%)'?, Peshawar (12%),* and Al-Khobar
(13%)22 but higher than in Ohio (5%)?! and lower than in
Chittagong (19%).%® The occurrence of polycythemia in
IDM is due to increased erythropoiesis secondary to

hyperinsulinism, which may affect fetal oxygen
availability.?#?>  The
malformations among IDMs was 6.5% (including

incidence  of  congenital
congenital hip dislocation, congenital heart disease,
Down syndrome, and ambiguous genitalia). This rate is
comparable to those reported in Ohio and Chittagong
studies (5% and 5.7%, respectively).’>?! Higher rates
were reported in Eastern Saudi Arabia,?® Erbil,® Iran,'
and Islamabad,?”® where the incidence rates of
congenital malformations were (7.8%, 9.2%, 11%, and
25%, respectively. The high risk of congenital
malformations associated with maternal diabetes
during pregnancy is mainly due to the effect of maternal
hyperglycemia on the developing embryo during the
early weeks of conception.

Among the various metabolic disorders affecting IDM,
hypoglycemia was found to be the most common,
affecting 40.3% of infants born to diabetic mothers. The
incidence of hypoglycemia in the present study was
similar to that reported in studies conducted in Al-Qatif
(38.6%)° and Islamabad (35%)%°, while it was higher than
the estimated incidence in other studies conducted in
Iran,'* Peshawar,* Chittagong,'® and Ohio State?! (20%,
23.8%, 23%, and 27%, respectively)'>?* and lower than
those in Nigeria and Turkey (63.8% and 52%
respectively).!>? The high incidence of hypoglycemia in
the present study may reflect poor glycemic control in
diabetic mothers, especially in late pregnancy and near
labor. Hypocalcemia was documented in 9.3% of IDM;
other studies in Turkey??, Islamabad,?® Peshawar,*
Nigeria'?, and Chittagong!® reported higher incidence
rates (14%, 15%, 16.6%, 23%, and 19%, respectively).
While in Ohio State?!, the incidence was only 4%. The
relatively low incidence rate of hypocalcemia found in
the present study is partly due to the estimation of
serum calcium levels within the first 24 hours after
delivery.

In the present study, the history of neonatal death (due
to prematurity and congenital heart disease) was higher
in diabetic mothers (23.4%) than in the control group
(7.3%). High neonatal death rates among IDM are
primarily attributed to the high incidence of congenital
malformations.?’” Other predominant causes of
mortality include birth trauma, respiratory distress
syndrome, extreme prematurity, growth restriction, and
intrapartum asphyxia. 1328
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CONCLUSIONS

A high frequency of complications was observed among
the IDMs. These infants should be delivered in hospitals
where special neonatal care facilities for managing high-
risk babies. Moreover, screening for GDM should be
performed in all pregnant women. Most importantly,
strict glycemic control in mothers, proper antenatal
care, and strict monitoring of infants are essential to
prevent morbidity and mortality in infants of diabetic
mothers.

Recommendations

The following are the recommendations derived from
the study findings:

1. Implement routine antenatal care (ANC) screening of
all pregnant women through glucose testing early in
pregnancy to detect pregestational diabetes and at 24—
28 weeks of gestation to detect gestational diabetic
mothers.

2. Develop counseling programs for all diabetic mothers
before conception.

3. Promote education for mothers during ANC or
through special educational programs via media, TV,
and meetings, emphasizing the importance of family
planning to improve neonatal outcomes.

4. Establish cooperation between obstetricians and
neonatologists, which is crucial in planning for neonatal
resuscitation and care.

5. Given the high incidence of hypoglycemia among
IDM, early breastfeeding should be encouraged to
prevent unnecessary admissions to the NICU.
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