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Background: Overweight or obesity is a major risk factor for maternal complications. Most
western countries adhere to WHO guidelines for classifying obesity. In India, revised consensus
Body Mass Indices (BMI) for Asian Indians are used for BMI classification. The present study
aims to compare WHO and revised consensus BMI criteria for Asian Indians on the maternal
outcome in overweight and obese women. Methodology: This was a retrospective study
done in 399 women with singleton deliveries during a period of six months in a tertiary care
center in South India. Data were gathered from medical records in accordance with the
inclusion and exclusion criteria. Two proportion Z-test and Independent t test were used for the
comparison between the WHO and revised consensus BMI for Asian Indian criteria. Results:
Overweight/obesity prevalence was 40.60% as per WHO criteria and 63.91% as per Asian
Indian criteria. Proportionate difference was significant for the parameters GDM, PIH, and
preterm labor between obese and nonobese women in Asian Indian criteria. WHO criteria
showed significant difference in GDM and PIH only (p <0.05). Preterm labor was found to
be insignificant between both criteria among non-obese women (p>0.05). Conclusion: The
study could not find statistically significant differences between the two criteria. As the body
fat distribution in Asian Indians differs considerably from other ethnic groups, we recommend
the use of revised consensus BMI for Asian Indians for BMI classification to prevent maternal
morbidity and mortality.
Key words: Revised Consensus BMI for Asian Indians, WHO BMI guideline, Overweight,
Obesity, Pregnancy.
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INTRODUCTION
Overweight and obesity increase worldwide in all
age groups and populations. It is also a significant
risk factor for maternal and neonatal morbidity and
mortality.1 Prepregnancy obesity may cause polycystic
ovary syndrome, disrupting normal ovulation and
menstruation, leading to amenorrhea and infertility.
Miscarriages tend to occur in overweight and obese
women. The risk of miscarriages in obese women was
25-37% compared to those with normal body mass
index (BMI).2
The complications in obese pregnant women
include spontaneous abortions, gestational diabetes,
pregnancy-induced hypertension, pre-eclampsia,
venous thromboembolism, labor induction, and
Cesarean delivery. Pregnancy outcomes are related
to prepregnancy BMI. Elective and unplanned
Cesarean sections were found to increase with an
increase in prepregnancy BMI.3,4 Stillbirth and
perinatal death rates were found doubled in women
with obesity.5 Some studies showed an association
of congenital fetal disorders with maternal obesity.
Obesity, together with gestational diabetes, may lead
to congenital anomalies in the fetus.6

Most Western countries have adopted WHO criteria
for defining maternal obesity- Normal: BMI 18.5 to
24.9 kg/m2, Overweight: BMI 25 to 29.9kg/m2, and
Obese: BMI > 30kg/m2. 7 For Asian Indians, BMI
classification for overweight and obesity had been
revised - Overweight: BMI 23.0 to 24.9 kg/m2, and
Obesity: BMI >25 kg/m2.8 The remarkable variation
in the body fat and the fat-free mass mandate the
need for a separate classification in Asian Indians.8
As per the National Family Health Survey (NFHS-5)
conducted during 2019-20, 38.1% of the women in
Kerala are overweight or obese. The rate of obesity
among Keralite women increased by 5.6% compared
to the previous study conducted in NFHS-4 in
2015-16.9 A study conducted in an institution
in Kerala showed that out of the 399 singleton
deliveries, 63.9% of the mothers were either obese
or overweight.10 Our study aimed to compare the
pregnancy outcome of singleton mothers using
WHO and Asian Indian criteria for BMI. As per our
knowledge, there is not much literature on this topic,
except for very few.
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MATERIALS AND METHODS
This retrospective study was conducted in a teaching hospital at
Travancore Medical College, Kerala, India, over six months from July
2020 to December 2020 after obtaining approval from the Institutional
ethical committee. The women who had singleton delivery in this
institution during the study period, having their antenatal checkups
done in the same institution, were included in the study. Women with
multiple gestations or late registration to the institution were excluded.
The medical records of the patients were checked, and 399 singleton
deliveries were found during the period. To describe the characteristics
of the study population, the age, height, and weight of the mothers
during the first antenatal visit, history of abortion, history of infertility
treatment, the gestational age at the time of delivery were collected.
The maternal outcome variables included in the study were antenatal
complications like pregnancy-induced hypertension (PIH), gestational
diabetes mellitus (GDM), preterm labor, LSCS, urinary tract infection
(UTI), and postpartum hemorrhage (PPH). The patients’ BMI was
calculated and categorized both as per the Asian Indian and WHO BMI
criteria for comparison.

Statistical Analysis
Descriptive statistics were used for the baseline characteristics of the
study population. Binary or categorical variables presented as frequency
distributions and numerical variables presented a means and standard
deviation. A multiple bar diagram was used for BMI distribution
according to Asian Indian and WHO BMI criteria. Two proportion
Z-test was used to compare categorical variables, and Independent t-test
for mean maternal age between Asian Indian and WHO BMI criteria. A
p-value less than 0.05 shows statistical significance. All data were entered
in Microsoft Excel and analyzed using SPSS version 20.00.

Graph 1: Distribution of Body Mass Index according to WHO and Asian
Indian criteria.
Table 1: Age-wise distribution of BMI according to WHO and Asian
Indian Criteria among the study group.
Age
Group

WHO Criteria

Non-obese

Overweight/
obese

Non-obese

Overweight/
obese

<20

2(28.5%)

5(71.5%)

6 (85.7%)

1 (14.3%)

20-29

108(37.9%)

177(62.1%)

167 (58.6%)

118 (41.4%)

30-39

33(31.7%)

71(68.3%)

62 (59.6%)

42 (40.4%)

40 or more

1(33.3%)

2(66.7%)

2 (66.7%)

1 (33.3%)

Total

144(100%)

255(100%)

237(100%)

162(100%)

RESULTS
This observational study was conducted among 399 women to assess the
maternal outcome among overweight and obese women based on Asian
Indian and WHO BMI criteria. Of the total 399 women, 40.60% were
either overweight or obese as per WHO criteria, whereas it was 63.91%
as per Indian criteria. The range of age varies from 18 to 41 years, with an
average age of 27.26±4.63 years. The mean BMI of the study population
was found to be 24.5± 4 kg/m2. Out of the 399 samples, 190 (47.6%) were
primigravid.
More than one abortion was found in 28 (7.02%) women. Only 10% of
the study population nderwent infertility treatment, GDM was observed
in 23.81% of the study population, PIH in 11.53%, and preterm labor in
9.02%.
BMI distribution according to Asian Indian and WHO BMI criteria
was represented in Graph 1. As per the Asian Indian criteria, BMI was
normal in 144 women, 93 were overweight, and 162 belonged to the
obese category. However, WHO criteria showed normal BMI in 238
study subjects, overweight in 130, and only 32 in the obese category.
Table 1 age-wise assessment of BMI distribution for both Asian Indian
and WHO criteria was done. It showed that, for all age groups, women
with normal BMI were <40% only as per Indian classification. As per
WHO classification, more than 50% of the study population had normal
BMI.
Table 2 compared maternal parameters between obese and non-obese
women using WHO and Asian Indian criteria. The Asian Indian criteria
showed a significant difference in the proportions of parameters such as
GDM, PIH, and preterm labor between obese and non-obese women
(p<0.05).

Asian Indian Criteria

According to the WHO criteria, only two parameters, i.e., PIH and
GDM, showed a significant difference in proportions between the obese
and non-obese groups. Both GDM and PIH were found to be more in
obese women.
Table 3 the assessment of maternal outcome parameters showed that
among the non-obese women, there was no significant difference
observed between Asian Indian and WHO criteria in all parameters
except distribution of preterm labor (p>0.05). Asian Indian criteria
reported only 4.87%, and WHO criteria reported 7.59% preterm labor,
and this difference was found to be statistically significant (p<0.01). In
the obese group, none of the maternal outcome parameters showed a
significant difference between Asian Indian and WHO criteria.

DISCUSSION
The study was conducted retrospectively in 399 women with singleton
deliveries. The population included in the study was from middle-toupper class families in an urban population. The prevalence of overweight
or obesity in pregnancy as per Asian Indian Criteria was 63.91%, and
that of WHO criteria was 40.6%. We could find an increase of 23.31%
in the prevalence of overweight or obesity in pregnancy as per the Asian
Indian criteria compared with WHO criteria. The study conducted by
Aziz et al. showed a 31.3% increase in the overweight or obese category
when Asian Indian criteria were used over WHO criteria.8 More than
60% of the study population falls in the overweight or obese category as
per the Asian Indian criteria. Most Western countries use WHO criteria
for BMI classification. The body fat distribution differs considerably
between various ethnic groups.11 Asians were found to have more body
fat relative to weight when compared with the white populations.11
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Table 2: Maternal and Neonatal parameters in obese and non-obese women: Asian Indian Versus WHO criteria.
Asian Indian Criteria

WHO Criteria

Normal BMI
(n=144)

Overweight + Obese
(n=255)

P Value

Normal BMI
(n=238)

Overweight + Obese
(n=162)

P Value

Mean Maternal Age

26.65±5.56

27.62±4.22

0.049*a

26.95±5.18

27.72±4.03

0.115a

Primi gravida

80 (55.56%)

110 (43.13%)

0.016*b

120 (50.63%)

70 (43.21%)

0.145b

Abortions >1

6 (4.17%)

22 (8.63%)

0.094b

16 (6.75%)

12 (7.41%)

0.802b

Infertility Treatment

14 (9.72%)

26 (10.2%)

0.880b

23 (9.7%)

17 (10.49%)

0.796b

GDM

25 (17.36%)

70 (27.45%)

0.020*b

46 (19.41%)

49 (30.25%)

0.010*b

PIH

6 (4.17%)

40 (15.69%)

0.005*b

15 (6.33%)

31 (19.14%)

0.001*b

Preterm Labor

7 (4.86%)

29 (11.37%)

0.029*b

18 (7.59%)

18 (11.11%)

0.228b

UTI

27 (18.75%)

58 (22.75%)

0.349b

46 (19.41%)

39 (24.07%)

0.264b

PPH

14 (9.72%)

19 (7.45%)

0.429b

21 (8.86%)

12 (7.41%)

0.606b

LSCS

69 (47.92%)

135 (52.94%)

0.336b

119 (50.21%)

85 (52.47%)

0.657b

LSCS Primigravida

38 (47.5%)

56 (50.91%)

0.643b

60 (50%)

34 (48.57%)

0.849b

a: Independent t test, b: Two proportion Z test, p<0.05 shows the significance

Table 3: Comparison of maternal outcome of obese and non-obese women between Asian Indian and WHO criteria.
Normal BMI

Overweight + Obese

Asian Indian Criteria

WHO Criteria

P Value

Asian Indian Criteria

WHO Criteria

P Value

Mean Maternal Age

26.65±5.56

26.95±5.18

0.594a

27.62±4.22

27.72±4.03

0.810a

Primi gravida

80 (55.56%)

120 (50.63%)

0.351

110 (43.13%)

70 (43.21%)

0.987b

Abortions >1

6 (4.17%)

16 (6.75%)

b

0.296

22 (8.63%)

12 (7.41%)

0.657b

Infertility Treatment

14 (9.72%)

23 (9.7%)

0.994b

26 (10.2%)

17 (10.49%)

0.924b

GDM

25 (17.36%)

46 (19.41%)

0.618

70 (27.45%)

49 (30.25%)

0.537b

PIH

6 (4.17%)

15 (6.33%)

0.371b

40 (15.69%)

31 (19.14%)

0.362b

Preterm Labour

7 (4.86%)

18 (7.59%)

<0.001*

29 (11.37%)

18 (11.11%)

0.935b

UTI

27 (18.75%)

46 (19.41%)

0.874b

58 (22.75%)

39 (24.07%)

0.756b

PPH

14 (9.72%)

21 (8.86%)

0.778

19 (7.45%)

12 (7.41%)

0.988b

LSCS

69 (47.92%)

119 (50.21%)

0.665b

135 (52.94%)

85 (52.47%)

0.925b

LSCS Primi gravida

38 (47.5%)

60 (50%)

0.636

56 (50.91%)

34 (48.57%)

0.642b

b

b

b

b

b

a: Independent t-test, b: Two proportion Z test, p<0.05 showed the significance

Regardless of gender, young Asian Indians with BMI 23 ±2 kg/m2 have
higher abdominal and visceral fat.12
The study showed that only 40.6% of the women fall into the overweight
or obese category as per the BMI classification by WHO. An additional
23.31% of women were grouped into the overweight or obese category
when the Asian Indian criteria were used, enabling them to get
exceptional care during the antenatal period, which could prevent
further complications during the peri or postpartum period. Both criteria
showed that overweight or obesity in pregnancy was more prevalent in
the age group, 20-29 years.
NFHS-5 datasheet showed that 6.3% of the women between 20-24 years
got married at an age below 18 in Kerala. The datasheet also showed that
38.1% of the women between the age group 15-49 years had BMI >25kg/m2,
and 70.7% of the population had a high-risk waist-hip ratio of ≥0.85,
confirming that the overweight and obesity is high in Kerala women. This
22

calls for pre pregnancy counseling in maintaining normal BMI among
women of the reproductive age group in Kerala. Pregnancy itself was
found to cause obesity due to inadequate weight loss after delivery13 The
children of obese mothers showed higher rates of childhood obesity.14
Obesity is a multifactorial trait as both environmental and genetic
factors contribute to its development.15 In this study, increasing maternal
age showed a significant contribution to maternal overweight or obesity.
GDM, PIH, and preterm labor were the significant complications found
in overweight and obese pregnant women as per Asian Indian Criteria.
However, the WHO guidelines showed only GDM and PIH. We could
not find much literature that compared the Asian Indian and WHO
BMI criteria. Hence a comparison with other studies was not possible.
Studies have shown that PIH, GDM, preterm labor, induced deliveries,
and increased Cesarean section are significant maternal complications
in overweight or obese women.15 The infertility treatment success greatly
depends on the maternal body weight.14 In this study, both the criteria
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could not show any statistical significance between maternal weight and
the success of infertility treatment.
While comparing the effectiveness between the two criteria (Asian Indian
and WHO criteria), the Asian Indian BMI criteria showed significance
in preterm labor. Studies have already confirmed the increased risk of
preterm labor in obese mothers.14 Obesity or overweight-related antenatal
complications like PIH would have contributed to an early pregnancy
termination10 before 37 weeks, contributing to preterm deliveries.
However, the WHO criteria could not show any significance in any of
the parameters. The rest of the parameters during the comparison study
did not show any statistical significance. There was no neonatal death
reported during the study period. The body fat percentage in the Asian
population was higher than other ethnic populations like Europeans at
the same level of BMI.16 Hence, we strongly recommend the use of Asian
Indian criteria to reduce maternal and fetal complications.
The sample size of the study population was small, and the data were
collected over six months. This may be why the comparison between
the two criteria could not show any significant difference between
the Asian Indian and WHO criteria. A study conducted over a more
extended period with more pregnant women would have given a better
idea of the effectiveness of Asian Indian criteria over WHO criteria.
The study was conducted in a tertiary care center that caters to the
urban middle-to-upper class population. Hence the results obtained
could not be generalized. Moreover, we have not included any neonatal
outcome parameters other than NICU admission in the study; hence
any significance of Asian Indian criteria over WHO criteria considering
neonatal outcome could not be studied.

CONCLUSION
The study did not show a significant difference between the Asian Indian
criteria and WHO criteria. The maternal outcome study using Asian
Indian criteria showed that PIH, GDM, and preterm labor were found
more in the overweight or obese group. When WHO guidelines were
used, only GDM and PIH showed a statistically significant correlation.
However, considering the body fat distribution in the Asian population,
compared to other ethnic groups, we recommend Asian Indian criteria
for BMI classification over WHO criteria
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