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ABSTRACT
Introduction: Increasing of obesity become endemic problem in childbearing age of
women. Therefore, this morbidity frequently found in pregnancy with all of the obesity
consequences. Some problems in developing country like Indonesia, especially in our
tertiary hospital also experienced burden situation of obesity in pregnancy cases.
Aims:To describe obesity in pregnancy cases and analyze obesity status before pregnancy
on obstetric outcome of this morbidity
Material and methods:Retrospective case control study using medical record on singleton
pregnancy complicated with obesity in major East Java tertiary referral hospital in one
year.
Results:of 1144 deliveries, we revealed 337 cases (29%) of obesity. 246 cases were included
and analyzed in this study. Majority of cases were multiparity (72.8%), with age of 31.5±5.6
y.o, BMI of 35.6±4.9 kg/m2 with 19.5% had morbidly obese status.48% of cases had obesity
status before pregnancy. Pre pregnancy obesity status not related to Cesarean Section
delivery (P=0.07), the occurrence of preeclampsia (P=0.35), gestational diabetes (P=0.97)
and fetal macrosomia (P=0.97). Pre pregnancy obesity status related to higher BMI status
at delivery (P<0.001) and morbidly obesity condition (P<0.001; OR 5.96; CI 2.58-13.77)
Conclusion:Our study revealed high incidence of obesity during pregnancy. While obesity
correlated well with obstetric morbidity, pre pregnancy body mass index status did not
associated with obstetric complication in pregnant obesity cases. Higher BMI and morbidly
obese pregnancy cases due to pre pregnancy obesity status may contribute to nonsignificant increase of cesarean section.
Keywords:Obesity, Body Mass Index, Obstetric Outcome.
1. INTRODUCTION
Obesity can harm the person's health and considered as the fifth leading risk factor for
global death. The prevalence of obesity has generally improved nearly tripled over the past
few decades and World Health Organization (WHO) has described this condition as a global
epidemic that poses a threat to public health(1). Raised Body Mass Index (BMI) constitutes a
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major risk factor for noncommunicable diseases such as cardiovascular diseases, diabetes,
musculoskeletal disorders, degenerative diseases and some cancers(2,3). As the increasing of
obesity in overall population, we also made a special concern of increasing obesity incidence
in childbearing age of women(4,5).
Concordantly, this morbidity frequently found in pregnancy which also constitutes a high
risk for both maternal and fetal complications such as preeclampsia, gestational diabetes and
macrosomia(6,7). Obesity is a known condition before pregnancy, therefore modification of
body weight before pregnancy becomes an important concern(8). However, the condition of
BMI before pregnancy in cases of pregnancy-associated obesity is rarely studied in
Indonesia. In this study, we tried to analyse the relationship of BMI before pregnancy in
obstetric outcomes for pregnancy-associated obesity cases to provide pre pregnancy
prevention strategies to improve the outcome of pregnancy.
2. MATERIAL AND METHODS
This case control study was carried out at Soetomo Academic Medical Center
Hospital, the main tertiary level referral hospital of East Indonesia, in Surabaya, East Java.
This study was conducted retrospectively by using data from medical records. All singleton
pregnancy patient at delivery room in one year with obesity were included in this study. BMI
is calculated by dividing one's weight in kilograms by height in squared meters (kg/m 2). The
classification of obesity according to BMI used from WHO (BMI ≥ 30 kg/m2)(1).
The data collected in this study were baseline maternal characteristics, history of
pregnancy and childbirth (parity), pre-pregnancy obesity status, antenatal body mass index,
morbidly obesity status (BMI ≥ 40 kg/m2). Incomplete data will be excluded from this study.
All cases with history of Diabetes Mellitus and chronic hypertension (history of chronic
hypertension before pregnancy and/or persistent elevation of blood pressure ≥ 140/90 mmHg
before 20 weeks) were also excluded from this study.Ethical approval was obtained from the
Soetomo Academic Medical Center Hospital Ethics Committee.
Categorical variables were displayed in frequencies and percentage (%), whereas
continuous variables were reported using mean  standard deviance (SD). Chi Square or
Fisher’s exact test was used to compare the difference in categorical variables between or
among different group, the odds ratio (OR) and 95% confidence intervals (CIs) were also
calculated. The T-Test independent sample or Mann-Whitney test was used to compare the
difference in the continuous variables between groups. All statistical analysis were performed
using SPSS software package (SPSS, Chicago, IL, USA) version 24. A p-value of <0.05 was
taken to signify statistical significance.
3. RESULTS
During one-year study period, there were 337 cases (26%) of obesity in pregnancy out
of a total of 1285 deliveries. 4 cases had a multiple pregnancy. Total 87 cases were excluded
from this study due to incomplete medical records data and the coincidence of chronic
hypertension, pragestational diabetes and multiple pregnancy. Consequently, the amount of
cases that can be analysed in this study counted 246 cases (figure 1).
The relevant and available clinical characteristics and outcomes of obesity in
pregnancy in our study are presented in table 1. According to this study, we found the
proportion of patients with obesity before pregnancy was 48%. After getting pregnant, the
average BMI during antenatal was 35.58 ± 4.9 kg/m2with age of 31.5±5.6 y.o.
This study specifically made an analysis of BMI status before pregnancy with
pregnancy characteristics and the occurrence of complication in pregnancy with obesity
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cases. We divided BMI conditions before pregnancy into obesity and non-obesity. The
complete analyses are presented in table 2 and table 3.
There were no significant differences on maternal age in pre-pregnancy obesity
woman with non-obesity woman (30.88 ± 5.56 y.o. vs. 32.04 ± 5.55 y.o; p = 0.996), racial
origin, parity, gestational age, onset of labor and mode of delivery. On the contrary, there was
significant difference on antenatal BMI in pre-pregnancy obesity woman with non-obesity
woman (38.06 ± 5.49 kg/m2 vs. 33.29 ± 2.77 kg/m2; P<0.001), in line with the occurrence of
morbidly obesity during pregnancy 14.1 times in cases with obesity preconception (P<0.001).
There were no significant differences for all pregnancy complications in this study between
pre-pregnancy obesity and non-obesity status according to obesity in pregnancy cases.In
our study, the average gestational age was 35.1 ± 3.7 weeks with average birth weight of
2442.2 ± 843.3 grams. The majority of obesity in pregnancy cases had non- spontaneous
labor(80.1%) and caesarean section (73.6%) became a major proportion in mode of delivery.
Prepregnancy obesity status associate with insignificantly higher caesarean section in obesity
pregnant cases (P=0.074). The main causes of high caesarean section in this
study were due to obstructed labor and abnormal fetal monitoring or fetal distress.
4. DISCUSSION
As a tertiary level hospital, our study revealed high proportion of obesity cases in
pregnancy. Another research in the north-eastern England showed a significant increase in
the prevalence of obesity in pregnancy from 9.9% to 16% (P<0.01) between 1990 and
2003(9). This result reflecting obesity as an epidemic threat that also occurred in childbearing
age and also pregnant woman. Our study showed higher proportion due to the place of
research was in the main referral hospital which serving many high-risk pregnancies, one of
which is obesity. The condition of obesity in pregnancy in our study also has an impact on the
complications of metabolic syndrome that has been obtained before pregnant such as chronic
hypertension (4.7%) and pragestasional diabetes (3%). Other study also had a similar result,
Torloni et al in 2008 has calculated that for each 1kg m2 increase in BMI, the prevalence of
gestational diabetes as a complication of obesity pregnancy cases had been increased
0.92%(10).
The average of maternal age on this study was quite old (31.5 y.o) compared with
average age of pregnant woman in Indonesia. This is similar with studies of 36.821
pregnancies in the northeastern England that showed that pregnant women with obesity are
older and tend to have parous with more children(9).This study showed more nonspontaneous
labor in pregnancy with obesity cases. The mode of delivery also dominated by caesarean
section with indication of prolonged labor or obstructed labor and abnormal fetalassesment or
fetal distress. It’s similar with the results from other observational studies that have shown
the association between obesity and higher intrapartum complications(11). BMI ≥ 30 causes
the possibility of more induction of labor(12). Labor process is also progressing slower in
patients with obesity due to more inefficient uterine activity during labor. A meta-analysis
studies reported correlation between raised maternal BMI and Caesarean Section rate. The
caesarean section ratios were higher in obese women than in normal BMI (27% versus 19%;
P<0.04) due to failure to progress in labor and fetal distress(9). A meta-analysis study is also
performed by Chu et al, which involved only women without comorbidities, showed higher
caesarean section rate in obese women without complications 1,75 times than normal BMI(13).
Based on our study analysis, caesarean section rate was higher in our prepregnancy
obesity status in obese pregnant cases with no significant difference. Some other research
only comparing BMI condition before pregnancy regardless of whether this patient becomes
obese while pregnant. Research by Dietz analyzed 24,423 nulliparous women divided by
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prepregnancy BMI and pregnancy complications. The cesarean section rate was 14.3% for
lean women (BMI < 19.8 kg/m2) and 42.6% for very obese women (BMI > 35 kg/m2) (14).
Other study from Usha Kiran also showed the increased of BMI associated with increased of
caesarean section(15).
Based on study by Gunderson, obesity or excessive weight gain during pregnancy
constitute important risk factors for the mother and the fetus(16). This study specifically made
an analysis to compare the difference between prepregnancy obesity cases and prepregnancy
non obesity cases in pregnancy with obesity in order to answer whether in the case of
pregnancy with obesity, the condition of obesity before pregnancy will affect the outcome of
pregnancy or not. The result from this study revealed only significant difference on the
antenatal BMI and the occurrence of morbidly obesity during pregnancy. The pregnancy BMI
status tends to be higher in the cases with prepregnancy obesity. In line with that result, the
occurrence of morbidly obese during pregnancy increase significantly until 14 times in
patient with prepregnancy obesity. No other significant difference in other pregnancy
characteristics on this study.
Eventhough obesity correlated well with some of obstetric morbidity such as
preeclampsia, gestational diabetes and macrosomia and the proportion quite high in our study
especially in preeclampsia, we found that the prepregnancy obesity status did not have a
significant impact on these complications. This suggests that the condition of obesity during
pregnancy itself more important than prepregnancy obesity status in such cases. As described
in this study, preterm gestational age had high incidence and no significant difference in both
non-obesity and obesity prepregnancy status.
A retrospective study in the UK of 287.213 patients showed that women with a BMI
of ≥ 30 had a higher likelihood of gestational diabetes than BMI 20-24.9, with OR 3.6, 99%
CI (3.26-3.98)(9). Other study from Australia also showed gestational diabetes incidence 2.95
times more in obesity than in normal women(17). Other observational studies have shown an
important correlation between maternal BMI and preeclampsia. A 10-year cohort of Swedish
studies showed 2.8% of obese women had preeclampsia compared with 1.4% of non-obese
women (with OR 2.62, 95% CI 2.49 - 2.76)(18). Research from Duckitt and Harrington also
showed an increased of BMI compared with normal BMI increased 50% chance of
preeclampsia and BMI > 35 would increase the risk of preeclampsia by two times. Risk of
preeclampsia typically doubled with each 5 - 7 kg / m2 increase in prepregnancy body mass
index(19). Maternal obesity also associated with macrosomia. Data from 350,311 pregnancies
showed a fifth of women with BMI ≥ 30 underwent macrosomia defined as birth weight ≥ 4
kg (OR 1.97, 95% CI 1.88-2.06) or defined as body weight ≥ 90th centile gestational age (OR
2.08, 95% CI 1.97 -2.17)(20). This increasing incidence of macrosomia is related to gestational
diabetes that can be caused by obesity in pregnancy.
Based on this study, we can suggest that the optimization of BMI before pregnancy
should be more focused in order to avoid obesity in pregnancy. Furthermore, controlling
weight gain during pregnancy in order to keep away incidence of obesity in pregnancy must
also be a special concern, because if the BMI achieved after pregnancy still leads to obesity,
the complications that occurred do not decrease and will remain the same. Gestational weight
gain before and during pregnancy will become modifiable factor to avoid poor outcomes for
obesity during pregnancy cases. There were several limitations to this study. The results
reflect the experience only in one tertiary care hospital. Many delayed sick cases that referred
to our hospital. Some limitation in medical record also resulted in the inability to conduct a
better analysis of this research. Furthermore there was some disadvantage of using BMI as a
predictor of metabolic disturbance in pregnancy. The composition of the body that forms
BMI could be different. BMI can not distinguish between muscle mass and fat, hence the
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individual of similar BMI could have different body compositions especially in pregnant
conditions, in which some other pregnancy-related conditions can have an impact leads to
BMI changes.
This one-year study revealed high incidence of obesity during pregnancy. While
obesity correlated well with obstetric morbidity, prepregnancy obesity status in these cases
did not associated with all pregnancy complication studied in this research. There were
significant association between prepregnancy obesity status with higher BMI during antenatal
care and morbidly obesity cases during pregnancy that may correlate with insignificant
increased of caesarean section delivery. Moreover this study showed that the condition of
obesity during pregnancy is more substantial than prepregnancy obesity status, leads to many
pregnancy complications inflicted.
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Table 1. Maternal Clinical Characteristics and Pregnancy Outcome on
Pregnancy with Obesity
Maternal and Clinical Characteristic
Prepregnancy obesity
No
Yes
Racial Origin
Javanese
Maduranese
Gestasional Age
20 - < 28 weeks
28 - < 32 weeks
32 - < 37 weeks
≥ 37 weeks
Parity
Primigravida
Multigravida
Morbidly Obesity
No
Yes
Onset of Labor
Spontaneous
Non Spontaneous

n (%)
128 (52%)
118 (48%)
207 (84.1%)
39 (15.9%)
10 (4.1%)
21 (8.5%)
111 (45.1%)
104 (42.3%)
67 (27.2%)
179 (72.8%)
198 (80.5%)
48 (19.5%)
49 (19.9%)
197 (80.1%)

Pregnancy Outcomes
Mode of Delivery
Vaginal Delivery
Operative Vaginal Delivery
Cesarean Section
Birthweight
< 1000 g
1000 - 1499 g
1500 - 2499 g
2500 - 3999 g
≥ 4000 g
Preeclampsia
No
Yes
Diabetes Gestasional
No
Yes
Macrosomia
No
Yes

n (%)
58 (23.6%)
7 (2.8%)
181 (73.6%)
9 (3.7%)
29 (11.8%)
79 (32.1%)
121 (49.2%)
8 (3.3%)
78 (31.7%)
168 (68.3%)
225 (91.5%)
21 (8.5%)
238 (96.7%)
8 (3.3%)

Table 2. Analysis on Pregnancy Characteristics in Pregnancy with Obesity
Pregnancy Characteristics
Racial Origin
Javanese
Yes
Parity
Primigravida
Multigravida
Gestasional Age
Preterm
Aterm
Morbidly Obesity
No
Yes
Onset of Labor
Spontaneous
Non Spontaneous
Mode of Delivery
Vaginal Delivery
Cesarean Section

Prepregnancy BMI Status
Non Obesity
Obesity
n=128; cases (%) n=118; cases (%)

p

Odds Ratio (95%CI)

112 (87.5%)
16 (12.5%)

95 (80.5%)
23 (19.5%)

0.134

1.695 (0.847 - 3.393)

29 (22.7%)
99 (77.3%)

38 (32.2%)
80 (57.8%)

0.093

0.617 (0.350 - 1.086)

78 (60.9%)
50 (39.1%)

64 (54.2%)
54 (45.8%)

0.288

1.316 (0.793 - 2.186)

123 (96.1%)
5 (3.9%)

75 (63.6%)
43 (36.4%)

<0.001

14.104 (4.349 - 37.190)

25 (19.5%)
103 (80.5%)

24 (20.3%)
94 (79.7%)

0.874

40 (31.2%)
88 (68.8%)

25 (21.2%)

0.074

0.951 (0.508 - 1.778)

1.691 (0.948 - 3.015)

93 (78.8%)
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Table 3. Analysis on Pregnancy Complication in Pregnancy with Obesity
Pregnancy Complication
Preeclampsia
No
Yes
Diabetes Gestasional
No
Yes
Macrosomia
No
Yes

Prepregnancy BMI Status
Non Obesity
Obesity
n=128; cases (%) n=118; cases (%)

p

Odds Ratio (95%CI)

44 (34.4%)
84 (65.6%)

34 (28.8%)
84 (71.2%)

0.349

1.294 (0.754 - 2.221)

117 (91.4%)
11 (8.6%)

108 (91.5%)
10 (8.5%)

0.973

0.985 (0.402 - 2.411)

125 (97.7%)
3 (2.3%)

113 (95.8%)
5 (4.2%)

0.486

1.844 (0.431 - 7.890)
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333 Cases fulfilled criteria of obesity in singleton pregnancy

64 incomplete medical records

23 cases coincidence with some of metabolic syndrome
• 13 cases had chronic hypertension
• 7 cases had pragestasional diabetes
• 3 cases had both diseases

246 cases analysed in this study
Figure 1. Study Data of Obesity in Pregnancy Cases
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