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Abstract
Gestational diabetes mellitus (GDM) and pregestational diabetes mellitus (PGDM) are closely related
to an increased risk of morbidity and mortality in infants and mothers. The purpose of this study was
to find out the trends, characteristics, and outcomes of mothers and infants in GDM and PDGM to
the patients who gave birth. This was a cross-sectional descriptive-analytic research using secondary
data from medical records of pregnant women with GDM and PGDM booked case who from 2013 to
2015. The prevalence of diabetes in pregnancy during the period 2013-2015 amounted to 6.97%. In
patients with GDM and PGDM, outputs in the form of occurrence of eclampsia, sepsis, ruptured
perineum grade III/IV, Diabetic Ketoacidosis (DKA), and maternal mortality were not obtained. The
results showed that GDM with preeclampsia was in 9 patients with OR of 0.74. In PGDM outcomes,
blood sugar was not controlled in 4 patients, while 13 patients obtained preeclampsia with OR of
3.76. With the blood sugar regulation and monitoring of fetal well-being, the complications and
morbidity and mortality to the mother and the fetus can be avoided.
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INTRODUCTION
Diabetes mellitus (DM) is a metabolic disease
characterized by chronic hyperglycemia and related to
the dysfunction of pancreatic β-cells and oxidative stress
(Pane et al. 2018). Over the coming year, the WHO
expects a rise in the number of DM patients. It is also
difficult to have a well-controlled DM condition because
it requires lifestyle changes, such as improving dietary
behaviors, maintaining optimum weight, exercising daily,
and monitoring blood sugar independently (Firdiani et al.
2018). Type 2 diabetes mellitus (T2DM) increases
morbidity and mortality of cardiovascular disease,
including atherosclerotic complications (Roostarini et al.
2019; Tazhbenova et al., 2019).
Failure of long-term DM management may have
significant negative health system consequences, such
as a risk to health and serious economic impacts in time
spent, incurable expenditures, and diseases. Indonesia
predicted the number of patients 8.4 million in 2000 to
21.3 million in 2030 (Sweeting et al. 2016).
Pre-diabetes is an increasingly critical public health
concern at present. Pre-diabetes prevalence is actually

even higher than the prevalence of diabetes. The person
who develops prediabetes, if he/she is not properly and
appropriately treated, will become diabetic in several
months or years (Soewondo et al. 2011).
Pregnant women are nutritionally vulnerable groups.
Malnutrition in pregnant women causes complications
for fetal growth, perinatal morbidity, and mortality. Fat
metabolism during pregnancy is influenced by maternal
hyperlipidemia and insulin resistance (Ernawati et al.
2018). Chronic hyperglycemia in diabetes is associated
with long-term damage. The greatest impact on this
condition is the increased morbidity and mortality of both
mother and fetus. The biggest impact on this condition
increases maternal and fetal morbidity and mortality
(Albai et al. 2018). GDM causes hypertension in
pregnancy by 28%, preterm birth by 28%, macrosomia
by 45%, Intrauterine Growth Restriction (IUGR) by 5%,
by 1%, and perinatal mortality by 1.7% (Cunningham
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F.Gary, Leveno Kenneth J., Bloom Steven L. 2010). The
purpose of this study was to find out the trends, the
characteristics and outcome for GDM and PGDM to the
patients who delivered in Dr. Soetomo Surabaya,
Indonesia from January 2013 to December 2015.

MATERIAL AND METHODS
This was a cross-sectional analytic descriptive study
conducted at Dr. Soetomo Hospital, Surabaya, for
pregnant women with GDM and PGDM who visited
routinely in obstetric polyclinic and gave birth in the
period of 2013 to 2015. There were 114 pregnant
women diagnosed as GDM and 43 pregnant women
diagnosed as PGDM who routinely visited obstetric
polyclinic. Blood glucose levels were controlled by diet
or by insulin. Fetal well-being was monitored by
ultrasonography and cardiotocography.
The inclusion criteria of this study were all pregnant
women who had booked case (visit >3 times) in
Obstetric Polyclinic, Dr. Soetomo Hospital, Surabaya
who was diagnosed as GDM and PGDM who gave birth
in Dr. Soetomo Hospital from 2013 to 2015. GDM
screening was carried out by a 2-step method for all
pregnant women who visited at 24-28 weeks of
gestation by performing an oral glucose challenge test
(OGCT) with a load of 50 grams, and 1 hour afterward
venous plasma glucose was measured. If a value of
≥135 mg% was obtained, a OGCT was performed with
a load of 100 g, and fasting glucose was measured at
hours 1, 2 and 3. If 2 numbers were exceeded, a
diagnosis of gestational diabetes was established.
For pregnant women who had a high risk of
developing GDM, screening was done early from the
beginning of the visit. High risks include obesity, a
history of GDM in a previous pregnancy, history of
having a large baby, death or disability, the presence of
cystic polyvarian syndrome, family history of DM,
hypertension, and glucosuria.
PGDM is characterized as glucose intolerance,
which is diagnosed by a physician before pregnancy.
GDM is known as a physician’s diagnosis of glucose
intolerance during this pregnancy. In PGDM, the
diagnosis is sufficient with history taking, i.e., a history of
DM before pregnancy, the use of oral anti-diabetic
(OAD) or insulin, so no screening is needed (Yang et al.
2019). In this study, women without the history of PGDM
nor GDM were set as controls1. Dietary control was
performed on all pregnant women with GDM. Total
calories per day was calculated based on 35
calories/kgBB with the addition of 100 calories in the first
trimester, 200 calories in the second trimester and 300
calories in the third trimester. The addition included 5060% high carbohydrate fiber, 10-20% protein and 2530% fat. Insulin therapy was started in pregnant women
who were tested for GDP >105 mg/dl or blood glucose
level 2 hours after eating >120 mg/dl with a target of
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Fig. 1. Distribution of GDM and PGDM

fasting blood sugar levels of 60-90 mg/dl and 2 hours
post-prandial <120 mg/dl. Diet B1 for GDM and KV Diet
for PGDM (Cunningham F.Gary, Leveno Kenneth J.,
Bloom Steven L. 2010).
Based on blood glucose levels, patients were
managed in obstetric polyclinic and can also be
hospitalized for blood sugar control. The insulin dose
was adjusted according to the American Diabetes
Association Criteria. Ultrasonography and monitoring of
fetal well-being were carried out to determine
abnormalities in the fetus. Basic laboratory tests were
also carried out in the form of hemoglobin, leukocytes,
platelets, HBsAg, complete urine, HIV screening. In
theory, in the management of PGDM, we at HbA1C were
examined for pregnancy, but because it was not covered
by national health insurance, most HbA1C checks were
not carried out. Every antenatal visit, which is carried out
every 2 weeks or every week, checked for GDP and
blood glucose level 2 hours after eating. Termination
decisions were made at 39/40 mg of gestational age in
GDM and 38/39 mg of PGDM in the mode of delivery
(MOD) adjusted to obstetric indications (Sweeting et al.
2016).

RESULTS
Out of a total of 226 pregnant women with DM who
had booked case and gave birth at Dr. Soetomo Hospital
during the period 2013 to 2015, 69 patients did not give
birth at Dr. Soetomo Hospital. The remaining 157
patients consisted of 114 GDM patients and 43 PGDM
patients. Distribution by year was obtained
consecutively since 2013-2015 in GDM 20-67-27 while
PGDM 6-29-8 (Fig. 1).
Table 1 shows that the average age of women in
GDM is 32.6 years and in PGDM is 34 years with the
most groups age <35 years. Based on parity, the most
multigravida was in GDM 75.4% and PGDM 76.7%.
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Table 1. Characteristics of GDM and PGDM
Characteristics
Age (%)
< 35
≥ 35
Mean
Parity (%)
Primigravida
Multigravida
Grande Multi
BMI (%)
Not Obese
Obesity grade I
Obesity grade II
Obesity grade III
Mode of Delivery (%):
Abortion
Spontaneous Head
Extraction
Vacuum
Forceps Extraction
Spontaneous Bracht
Manual Aid CS
Termination Indication (%):
Fetal
Mother
Time
Spontaneous Birth (%)
Abnormal non-stress test (NST) (%)
BSC (%)
Chronic Hypertension (%)
Chronic Hypertension Severe
Preeclampsia (%)
Mean of Childbirth Time (Weeks)
Mean of Weight Birth (gram)
Average of NICU Treatment (day)

Table 3. Infant Outcomes in GDM and PGDM

GDM (n=114) PGDM (n= 43)
64 (56.1)
50 (43.8)
32.6 (6.22)

19 (46.2)
24 (55.8)
34 (8.43)

26 (22.8)
86 (75.4)
2 (1.8)

7 (1.63)
33 (76.7)
3 (6.9)

95 (83.3)
12 (10.5)
2 (1.8)
5 (4.3)

27 (62.8)
7 (16.3)
5 (11.6)
5 (11.6)

2 (1.8)
50 (43.8)
0
0
3 (2.6)
0
59 (51.8)

2 (4.6)
17 (39.5)
0
0
1 (2.3)
0
24 (55.8)

29 (55.4)
44 (38.6)
23(20.2)
18 (15.8)
10 (8.8)
16 (14.0)
1 (0.9)

7 (16.3)
17 (39.5)
19 (44.2)
1 (2.3)
2 (4.6)
8 (18.6)
1 (2.3)

5 (4.38)

6 (13.9)

37.2
2874.7
2.28

34.2
2596.3
2.87

Table 2. Maternal Outcomes in GDM and PGDM
Maternal Outcomes
Uncontrolled Blood Sugar
Preeclampsia
Eclampsia
Urinary Tract Infection
Sepsis
Perineal Rupture
Regional Operating Infection
DKA
Mother’s Death

Ʃ
0
9
0
1
0
0
1
0
0

GDM (n = 114)
OR (p value)
0.74 (0.439)
3.67 (0.369)
3.67 (0.369)
-
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PGDM (n = 43)
Ʃ
OR (p value)
4
13
3.76 (0.001)
0
2
20.24 (0.02)
0
0
1
9.88 (0.18)
0
0
-

Related to obesity, we obtained that GDM mothers were
mostly obese grade I (10.5%) and non-obese (83.3%).
Whereas, PGDM mothers were mostly obese grade I
(16.3%) and non-obese (62.8%). The rate of Cesarean
Section (CS) in GDM was 51.8% and in PGDM was
55.8%. The abnormal cases of NST was 8.8% in GDM
and 4.6% in PGDM. GDM accompanied by chronic
hypertension (HT), was 0.9% and by chronic HT severe
preeclampsia was 4.38%, while PGDM accompanied by
chronic HT was 2.3%, and by chronic HT severe
preeclampsia was 13.9%. The termination time average
in GDM was 37.2 weeks and in PGDM was 34.2 weeks.
The mean weight of babies born was 2874 in GDM and
2596 in PGDM, with NICU length of stay of 2.28 days in
GDM and 2.87 in PGDM.
GDM in Table 2 does not show the incidence of
uncontrolled blood sugar, eclampsia, sepsis, rupture of
gr III/IV perineum, diabetic ketoacsurgery blood
infectionsis (DKA), and maternal death. Nine cases of

Infant Outcomes
Severe Asphyxia
Mild Asphyxia
Shoulder Dystocia
Macrosomia
IUGR
Congenital Abnormalities
Abortion
IUFD
RDS
Hypoglycemia
Early Neonatal Death

Ʃ
1
6
0
6
0
5
2
2
1
1
1

GDM (n = 115)
OR (p value)
0.45 (0.46)
1.88 (0.22)
3.26 (0.47
1.02 (0.97)
1.84 (0.48)
0.73 (0.68)
0.91 (0.94)
0.25 (0.19)
0.28 (0.22)

Ʃ
3
2
0
3
2
1
2
3
0
3
1

PGDM (n = 45)
OR (p value)
3.69 (0.06
1.58 (0.55)
4.22 (0.04)
0.89 (0.87)
0.50 (0.52)
4.84 (0.07)
2.93 (0.11)
2.07 (0.27)
0.71 (0.75)

preeclampsia with OR of 0.74, 1 case of Urinary Track
(UTI) with OR of 3.67, and 1 case of surgery blood
infection with OR of 3.67 were obtained. In PGDM, there
were no eclampsia, sepsis, gr III/IV perineal rupture,
DKA, and maternal death. Four cases of uncontrolled
blood, 13 cases of preeclampsia with OR of 3.76, 2
cases of UTI with OR of 19.76, 1 case of surgery blood
infection with OR of 9.88 sugar were obtained.
Table 3 shows that infant outcomes GDM include
severe asphyxia of 1 patient with OR of 0.45, moderate
asphyxia 6 patients with OR of 1.08, macrosomia in 6
patients with OR of 3.26, congenital abnormalities in 5
patients with OR of 1.02, abortion and Intrauterine fetal
Death (IUFD) in 2 patients and Respiratory Distress
Syndrome (RDS), hypoglycemia and early neonatal
death for 1 patient each. There were no events of
shoulder dystocia and IUGR. In PGDM, infant outcomes
included severe asphyxia in 3 patients with OR of 3.69,
moderate asphyxi a in 2 patients with OR of 1.58,
macrosomia, IUFD and hypoglycemia in 3 patients,
IUGR and abortion in 2 patients, and congenital
abnormalities and early neonatal death in 1 patient.
There were no cases of shoulder dystocia and RDS.

DISCUSSION
Diabetes mellitus (DM) is a balance disorder
between the transportation of sugar into cells, sugar
stored in the liver, and sugar released from the liver. This
results in increased blood sugar levels and will be
excreted in urine, so urine contains lots of sugar. (Putri
et al. 2020; Başaran et al., ) In our study, a characteristic
was found in GDM with an average age of 32.6 years
which is not much different from the average age in
PGDM that was 34 years. Previous research in New
Zealand in 2013 stated that the incidence of DM at the
age of 25-34 years was 1.1%, and between 35-44 was
2%. With the distribution of Age <35 years more in GDM
of 56.1% and Age>35 years more PGDM of 55.8%. Age
is of particular concern because it determines the risk
factor group, in which age <25 years is categorized as a
low-risk group (Lawrence et al. 2017).
Regarding to parity, the highest number in 2 groups
was multigravida, in GDM as many as 86 patients
(75.4%) and in PGDM as many as33 patients (76.7).
This is consistent with previous research by Schneider

1585

EurAsian Journal of BioSciences 14: 1583-1588 (2020)

in Germany which states that multiparous women
increase the risk of hyperglycemia during pregnancy
compared to nullipara, with an OR of 0.83 (95% CI 0.8–
0.86, p <0.001) (Schneider et al. 2011). Based on BMI
obtained by obese patients, as many as 19 patients in
GDM and 17 patients in PGDM and 95 non-obese
patients in GDM and 27 patients in PGDM. BMI
measurement was done just before delivery or would be
terminated. In our study, the highest percentage in the
two groups was grade I obesity, whereas grade 3 obesity
had percentage higher in PGDM which was 11.6%,
while in GDM it was 4.3%. GDM and obesity are
pathological conditions associated with insulin
resistance and inflammation that are modulated by
adipokines and cytokines. Obesity is associated with
high adipocytes and hyperlipidemia and the
inflammatory process is related to insulin resistance
(Yessoufou et al. 2011).
Based on the MOD, it was found that the high
number of SC in 2 groups, namely 51.8% in GDM and
55.8% in PGDM. This is consistent with previous
research in 2013 comparing maternal outcomes in the
form of SC events between DM and non-DM. In NonDM, the incidence of SC was 19.7%, and in DM it was
28.0% in the group without risk factors. Whereas, the
incidence in non-DM was 20.6%, and DM it was 27.4%
in the group with risk factors (p-value <0.0001) (Cosson
et al. 2013).
In our study, there were cases of uncontrolled blood
sugar in 4 patients, all of whom were obtained in PGDM.
The cause of uncontrolled blood sugar is due to
adherence and discipline related to insulin treatment,
diet and exercise. In another report, there was
comparison of creatinine plasma levels in the primary
care sector of Binjai in Northern Sumatera, Indonesia, in
uncontrolled and controlled type 2 diabetes mellitus.
There was a significant difference in creatinine plasma
levels between uncontrolled type 2 diabetes mellitus and
controlled type 2 diabetes mellitus subjects (Rusdiana et
al. 2018).
In our study, 9 GDM mothers developed
preeclampsia in 9 patients with OR of 0.74. Whereas, in
PGDM as many as 13 patients were with OR of 3.76.
This shows that PGDM outcomes that become
preeclampsia are higher than GDM eclampsia was not
found. In a previous study in Texas, it was mentioned
that 20% of diabetic women would develop
preeclampsia. Preeclampsia is a dangerous and
potentially life-threatening disease for the mother and
fetus which occurs uniquely in Indonesia, so the
improvement of the standard diagnostic approach with
complement is very important for this problem and
development of future treatment strategies (Situmorang
et al. 2018).
High blood sugar levels during
pregnancy cause changes in carbohydrate metabolism
which ultimately results in arteriosclerosis and
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dysfunction of glomerular filtration which predisposes to
preeclampsia (Uddin 2013).
In this study, we obtained a case of UTI in GDM as
many as 1 patient with OR of 3.67 while in PGDM as
many as 2 patients with OR of 19.76. There were no
cases of other infections or sepsis in our study. This can
be explained that the condition of hyperglycemia causes
immunological
dysfunction,
including
impaired
neutrophil function and suppress the humoral immune
system. Also, micro and macro-angiopathic neuropathy
suppresses the antibacterial system in the urinary tract,
gastrointestinal and urinary tract motility disorders
(Alves et al. 2012). However, with good blood sugar
control in patients with GDM and PGDM in Obstetric
Polyclinic of Dr. Soetomo Hospital, the infection rate was
only found in UTI cases in GDM (1 patient) and in PGDM
(2 patients).
Regional operating infection is defined as an
infection of the operating area that occurs within 30 days
after surgery. Diabetes is a risk factor for regional
operating infection, even in controlled hyperglycemic
conditions. It was stated that, the regional operating
infection number in DM reached 50% higher compared
to non-DM. The relationship between diabetes and
regional operating infection obtained an odds ratio of
1.53 (95% predictive interval [PI], 1.11-2.12, 57.2%)
(Care et al. 2018).
In our study, there were no cases of DKA. DKA is a
condition where insulin deficiency occurs both
absolutely and relatively which is characterized by
hyperglycemia, dehydration, and ketosis. If ketoacid
surgery blood infections is not observed, it represents a
severe metabolic disorder with high mortality. Diabetic
ketoacidosis typically results from an increase in insulin
resistance in the second and third trimesters. With
increasing diabetes screening methods during antenatal
testing, the incidence of diabetic ketoacidosis in
pregnancy can be suppressed (Das 2016).
The rates are comparable in the offspring of women
with type 1 or type 2 diabetes who are severe-related
asphyxia due to neonatal morbidity (defined as neonatal
seizures and/or HIE), and are significantly higher than
those offspring of women without diabetes. The risk of
morbidity related to asphyxia in the offspring of mothers
with type 1 diabetes is more than three times higher and
is only slightly reduced after confounders have been
modified. Increased risk of birth asphyxia ranges from
pregnancy in mothers with type 1 and type 2 diabetes
and pathophysiological conditions. It should be
remembered that a normal birth aspect does not
automatically reflect normality for pregnancies in
mothers with type 1 diabetes (Cnattingius et al. 2017).
In this study, we obtained 5 babies with congenital
abnormalities from GDM mothers with OR of 1.02 and 1
baby from PGDM mother with OR of 0.50. The types of
congenital abnormalities in GDM and PGDM are in the
form of Trisomy 13, Trisomy 18, spina bifida + CTEV +
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meningocele, diaphragmatic hernia, and multiple
congenital. The most congenital abnormalities
associated with PGDM are the involvement of the
cardiovascular system and the central nervous system
of the face and extremities. In GDM, there is an increase
in congenital abnormalities as in typical type 1 DM
embryopathy due to the presence of type 2 DM that is
not detected before pregnancy (Allen et al. 2007).
In our study, 2 cases of abortion were obtained in
both groups. IUFD infant outcomes were in 2 cases of
GDM and 3 cases of PGDM. Congenital abnormalities
involving the central nervous system and heart are
lethal. Lethal congenital abnormalities are what will
cause spontaneous abortion. The condition of
hyperglycemia in trimester 2 causes impaired
intellectual development, and unexplained IUFD can
occur in trimester 3 which may be caused by hypoxia
due to placental insufficiency (Boivin et al. 2002).
RDS babies’ outcomes in our study only found as
many as 1 case in GDM with OR of 0.91, whereas in
PGDM we did not obtain any. Compared to another
study, the incidence of RDS in GDM was 6 times higher
compared to normal pregnancy. GDM that is not well
controlled will disrupt the production of surfactants that
cause hyaline membrane disease (Boivin et al. 2002).
According to another study, maternal hyperglycemia
causes fetal hyperglycemia which in turn causes
hyperplasia of the fetal pancreas and eventually causes
fetal hyper insulin. The main protective factor that can
prevent the occurrence of hypoglycemia in the fetus is
optimal control of maternal hypoglycemia, especially in
the third trimester and delivery. DM mothers with plasma
glucose levels >6 mmol/L during the 4 hours following
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delivery will cause a high incidence of hypoglycemia in
newborns (Boivin et al. 2002).
Early neonatal death (ENND), identified as a
newborn’s death, is 73 percent of all postnatal deaths
worldwide between 0 and 7 days after birth In our study,
there were cases of early neonatal death as many as 1
case in both groups which were both caused by
congenital abnormalities. Another study mentioned that
congenital abnormalities are the second leading cause
of infant death in the United Kingdom. The cause of
death in congenital abnormalities is a malformation of
the circulatory system, found 44.3 deaths per 100,000
live births, followed by chromosome abnormalities 41.5
per 100,000 live births, and congenital abnormalities of
the nervous system 26.3 per 100,000 live births
(Lehtonen et al. 2017).

CONCLUSION
Screening for risk factors and routine and directed
antenatal examinations are very important in the
management of pregnant patients in general. Especially
for GDM and PGDM patients, good and correct
education related to diet, exercise, lifestyle and
medication adherence greatly influence blood sugar
regulation. With blood sugar regulation and good
monitoring of fetal well-being, complications and
morbidity and mortality for both mother and fetus can be
avoided. Appropriate management of termination of
pregnancy and examination and care of the mother until
the puerperium are needed to get good maternal and
neonatal outcomes.
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