¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 114-121
Original Research Article

A Comparative Study of Asian and Who Cut Offs For BMI and Waist
Circumference in Predicting the Adverse Outcome in Pregnancy

Rema Ramachandran!, Vanukuru Jayasree?, V Lakshmi Narayanamma?

'Post Graduate, Dept. of Obstetrics and Gynaecology, SVMC, Tirupati.
2Assistant Professor, Dept. of Obstetrics and Gynaecology, SVMC, Tirupati
3Associate Professor, Dept. of Obstetrics and Gynaecology, SVMC, Tirupati

Received: 01-01-2025 / Revised: 15-02-2025 / Accepted: 21-03-2025
Corresponding author: Dr. Vanukuru Jayasree
Conflict of interest: Nil

Abstract

Background and Objectives: The Body Mass Index and Waist Circumference are widely recognized
parameters used in the assessment of nutritional status and prediction of health outcome. These anthropometric
measures are particularly significant in pregnancy, where maternal obesity can have profound implications for
both maternal and fetal health. However, the validity and applicability of BMI and WC cut-offs across different
populations remain a subject of continuous scrutiny.

Aim of the study: To compare the Asian Indian body mass index (BMI) and waist circumference (WC) with the
World Health Organization (WHO) BMI and WC in predicting the adverse maternal and perinatal outcomes in
overweight and obese women.

Material and Methods: A comparative study done in Government Maternity Hospital, Tirupati, 110 pregnant
women booked within 10 weeks of pregnancy attending OPD at GMH, SVMC, and Tirupati.

Summary and Conclusion: Maternal obesity in the study was associated with multiple feto-maternal adverse
outcomes, especially increased prevalence of PIH, GDM, need for labour induction, cesarean sections and post-
operative wound infection among the obese mothers. The WHO classification of BMI was more accurate in
predicting both Gestational diabetes and PIH whereas ASTAN classification of BMI was found to have relatively
low predictability. ASIAN classification of Waist circumference was more accurate in predicting Gestational
diabetes but has relatively low predictability for PIH and preeclampsia, WHO classification of Waist
circumference being more accurate in predicting PIH. Both classifications WHO and ASIAN, showed the
variable results and predictability of fetomaternal outcomes in high-risk pregnancies. Further research is
required to establish the evidence.
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Introduction

The increasing prevalence of overweight and
obesity in the global population has heightened the
importance of this issue, as these conditions are
associated with a wide range of health problems
such as gestational diabetes, hypertension,
preeclampsia, and delivery  complications.
Understanding how BMI and WC relate to risks in
pregnancy is crucial for healthcare professionals to
provide the best prenatal care possible.

The Body Mass Index and Waist Circumference
are widely recognized parameters used in the
assessment of nutritional status and prediction of
health outcome. [1] These anthropometric measures
are particularly significant in pregnancy, where
maternal obesity can have profound implications
for both maternal and fetal health. However, the
validity and applicability of BMI and WC cut-offs
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across different populations remain a subject of
continuous scrutiny. The traditional BMI cut-offs
established by the World Health Organization have
been questioned for their effectiveness in
identifying risk in Asian populations due to
differing body compositions and fat distributions.
Therefore, specific cut-offs have been proposed for
Asian individuals. Relevance and predictive power
of the Asian specific and WHO cut- offs for BMI
and WC in the context of adverse pregnancy
outcomes, an area where there is a paucity of data
yet an urgent need for clarity.

The Asian cut-offs, which are lower than those
proposed by the WHO, may more accurately reflect
the risks inherent to a population with a propensity
toward central adiposity and related metabolic
consequences. [2] This thesis contributes to this
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understanding by comparing the Asian and WHO
cut-offs for BMI and WC with regard to their
effectiveness in predicting adverse pregnancy
outcomes, with implications for clinical practice
and policy development in prenatal care standards.

Aim of the study: To compare the Asian Indian
body mass index (BMI) and waist circumference
(WC) with the World Health Organization (WHO)
BMI and WC in predicting the adverse maternal
and perinatal outcomes in overweight and obese
women.

Objectives of the study: To analyze the BMI and
waist circumference of pregnant women booked
within 10 weeks of pregnancy. To classify them
based on Asian and WHO cut-offs and to identify
the high-risk group. To follow up till delivery and
compare the predictability of adverse maternal and
perinatal outcome by Asian and WHO cut-offs in
overweight and obese women

Material and Methods

A comparative study done in Government
Maternity Hospital, Tirupati, 110 pregnant women
booked within 10 weeks of pregnancy attending
OPD at GMH, SVMC, and Tirupati.

Inclusion Criteria: All pregnant women booked
within 10 weeks of pregnancy. Single live
intrauterine pregnancy confirmed by ultrasound.
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Pregnant women willing for follow up till delivery.
Pregnant women who are willing to give informed
written consent. Exclusion criteria: Pregnant
women booked after 10 weeks of pregnancy,
Ectopic pregnancy, Molar pregnancy, multiple
pregnancies, and missed abortion.

Methodology: Details of study protocol is
explained to subjects. Informed written consent is
obtained. Demographic details: Name, age, marital
history, parity, socioeconomic status, address and
other details are taken. Detailed obstetric,
menstrual, and medical history of each patient will
be taken. General physical examination, height,

weight, BMI  and  waist  circumference
measurements to be done at the first visit. Routine
blood investigations Special investigations:

Transvaginal/ transabdominal ultrasound showing
single live intrauterine pregnancy.

Follow-up till delivery and predictability of
Maternal  complications:  Preterm  labour,
Premature Rupture of membranes, Intrauterine
growth restriction, Intrauterine demise, Gestational

Diabetes Mellitus, Gestational Hypertension,
Miscarriage, Neonatal complications- respiratory
distress  syndrome,  prematurity, transient

tachypnea, sepsis, neonatal death by Asian and
WHO cut-offs is determined.

Results

Table 1: Normal cutoff

Category Asian Indian BMI WHO Asian  Indian | WHO International
International BMI WC WC
Normal 18.0—22.9 kg/m? 20.0-24.9kg/m? <80cm <88cm
Overweight 23.0— 24.9 kg/m? 25.0-29.9kg/m? >80cm >88cm
Obese >25kg/m? >30kg/m? >80cm >88cm
Table 2: Statistics of the pregnant women and the baby
Measurement Mean SD
Age (Years) 22 3
Height(cm) 152 4
Weight (kg) 57 6
Body Mass Index (BMI) 24.69 2.03
Waist Circumference (cm) 87 6
Weight of the Baby (Kgs) 29 0.5
Table 3: Pregnancy History
Description Count Percentage
Primigravida 78 70.9%
Gravida2 28 25.5%
Gravida3 1.8%
Gravida4 1 0.9%
Table 4: Distribution of BMI
Category Asian Classification WHO classification
Count Percentage Count Percentage
Normal 14 12.7% 80 72.7%
High risk (overweight & obese) 96 87.3% 30 27.3%
Total 110 110
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Table 5: Maternal complications in normal vs high-risk group based on Asian BMI classification
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Variable Subgroup Normal High Risk P value
Preterm Yes 0 (0.0%) 7 (7.3%) 0.317
No 14 (100.0%) 89 (92.7%)
PROM Yes 3 (21.4%) 12(12.5%) 0.291
No 11(78.6%) 84 (87.5%)
IUGR Yes 0 (0.0%) 4 (4.2%) 0.456
No 14 (100.0%) 92 (95.8%)
Miscarriage Yes 0 (0.0%) 2 (2.1%) 0.601
No 14 (100.0%) 94 (97.9%)
Anemia Yes 4 (28.6%) 19 (19.8%) 0.097
No 10 (71.4%) 77 (80.2%)
PIH Yes 0(0.0%) 23 (24.0%) 0.048
No 14 (100.0%) 73 (76.0%)
GDM Yes 0 (0.0%) 10 (10.4%) 0.225
No 14 (100.0%) 86 (89.6%)
Table 6: Maternal complications in normal vs high risk group based on WHO BMI classification
Variable Subgroup Normal High Risk P value
Preterm Yes 6 (7.7%) 1(3.3%) 0.407
No 72(92.3%) 29(96.7%)
PROM Yes 12(15.4%) 2 (6.7%) 0.148
No 66(84.6%) 28(93.3%)
IUGR Yes 4 (5.1%) 0 (0.0%) 0.192
No 74(94.9%) 30(100.0%)
Miscarriage Yes 1 (1.3%) 1 (3.3%) 0.511
No 77(98.7%) 29(96.7%)
Anemia Yes 18 (23.1%) 5 (16.7%) 0.383
No 60(76.9%) 25(83.3%)
PIH Yes 10(12.8%) 13(43.3%) 0.001
No 68(87.2%) 17(56.7%)
GDM Yes 5 (6.4%) 5 (16.7%) 0.127
No 73(93.6%) 25(83.3%)
Table 7: Maternal complications in normal vs high-risk group based on Asian WC classification
Condition Sub group WC <80 cm n (%) WC > 80cm n (%) P value
Preterm Yes 0 (0.0%) 7 (7.2%) 0.296
No 13(100.0%) 90(92.8%)

PROM Yes 3 (23.1%) 12(12.4%) 0.363
No 10(76.9%) 85(87.6%)

IUGR Yes 0 (0.0%) 4 (4.1%) 0.437
No 13(100.0%) 93(95.9%)

Miscarriage Yes 0 (0.0%) 2 (2.1%) 0.586
No 13 (100.0%) 95(97.9%)

Anemia Yes 5 (38.5%) 18(18.6%) 0.450
No 8 (61.5%) 79(81.4%)

GDM Yes 0 (0.0%) 10(10.3%) 0.039
No 13(100.0%) 87(89.7%)

PIH Yes 0 (0.0%) 23(23.7%) 0.205
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Table 8: Maternal complications in normal vs high-risk group based on WHO WC classification

Condition Subgroup WC <88cm n (%) WC > 88cm n (%) P value
Preterm Yes 4 (5.1%) 3 (9.4%) 0.410

No 74(94.9%) 29(90.6%)
PROM Yes 13(16.7%) 2 (6.3%) 0.227

No 65(83.3%) 30(93.8%)
IUGR Yes 4 (5.1%) 0 (0.0%) 0.206

No 74(94.9%) 32(100.0%)
Miscarriage Yes 1 (1.3%) 1 (3.1%) 0.479

No 77(98.7%) 31(96.9%)
Anemia Yes 18(23.1%) 5 (15.6%) 0.466

No 60(76.9%) 27(84.4%)
GDM Yes 5 (6.4%) 5 (15.6%) 0.001

No 73(93.6%) 27 (84.4%)
PIH Yes 10(12.8%) 13(40.6%) 0.100

No 68(87.2%) 19(59.4%)

Table 9: Induction of Labour (Spontaneous/Induced)
ASIAN CLASSIFICATION WHO CLASSIFICATION

Labor Induction Normal High risk Total Normal High risk Total
Induced 6 (9.0%) 61 (91%) 67 (100%) 44(65.7) 23 (35.3%) 67(100%)
Spontaneous 8(19.5%) 27(80.5%) | 41 (100%) 35(85.4%) | 6(14.5%) 41(100%)
Total 14 (13.0%) | 94 (87%) 108 (100%) 79(73.1%) | 29 (26.9%) 108 (100%)
p-value 0.045 0.074

Table: 10 Comparison of Mode of Labor and Caesarean Section Rates by Asian and WHO Classifications

for BMI and WC
Classification Type Subgroup Normal High Risk | Caesarean Section Rate P value
Group

Asian Classification | Vaginal 2 (4.8%) 40(95.2%) 85.7% (Normal) 0.178
BMI Caesarean 12 (18.2%) | 54(81.8%) 57.4% (High Risk)

Miscarriage 0 (0.0%) 2 (100%)
WHO Vaginal 27(64.3%) 15(35.7%) 65% (Normal) 0.358
Classification BMI Caesarean 52(78.8%) | 14(21.2%) 46% (High Risk)

Miscarriage 1 (50.0%) 1 (50.0%)
Asian Classification | Vaginal 2 (4.8%) 40(95.2%) 84.61% 0.152
WC Caesarean 11 (16.7%) | 55(83.3%) (Normal),

Miscarriage 0 (0.0%) 2 (100%) 57.8% (High Risk)
WHO Vaginal 27 (64.3%) | 15(35.7%) 64.9% (Normal), 0.355
Classification WC Caesarean 50 (75.8%) 16 (24.2%) 51.6% (High Risk)

Miscarriage 1 (50.0%) 1 (50.0%)

Table 11: Postpartum Haemorrhage

Classification Normal High risk Total
ASIAN 0(0.0%) 8(100.0%) 8(100%)
WHO 4(50.0%) 4(50.0%) 8(100%)

Table 12: Postpartum wound infection based on Asian Classification BMI

Postpartum Complication Normal High risk Total

Nil 14 (14.3%) 84(85.7%) 98 (100%)
Wound Infection 0(0.0%) 10 (100.0%) 10 (100%)
Total 14 (13.0%) 94(87%) 108(100%)

Chi-Square Value: 3.818 ,df:2, p-value:0.148

Table 13: Postpartum wound infection based on WHO Classification BMI

Postpartum Complication Normal High Risk Total (Count, %)
Nil 74 (75.5%) 24 (24.5%) 98 (100%)
Wound Infection 5 (50.0%) 5(50.0%) 10 (100%)

Total 79 (73.1%) 29 (26.9%) 108 (100%)

Chi-SquareValue:11.449,df:2 p-value:0.003
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Tablel4: Distribution of APGAR score based on Asian and WHO Classification of BMI

Health Outcome Subgroup Asian Normal BMI High-Risk BMI P value

Apgar Score <7 1 (6.7%) 14(93.3%) 0.691
>7 13(14.0%) 80(86.0%)

Miscarriage Occurred 0 (0.0%) 2 (100.0%)

WHO Classification of BMI

Apgar Score <7 13(86.7%) 2 (13.3%) 0.474
>7 66(71.0%) 27(29.1%)

Miscarriage Occurred 1 (50.0%) 1(50.0%)

Table 15: Neonatal complications in normal vs high risk group based on ASTAN and WHO classification

Neonatal Complication ASIAN classification WHO classification

Normal Group High Risk Normal Group High Risk
Respiratory Distress 1 (11.11%) 8 (88.89%) 6 (66.67%) 3 (33.33%)
Sepsis 0 (0%) 7 (100%) 2 (100%) 0 (0%)
Preterm 0 (0%) 4 (100%) 5 (100%) 0 (0%)
SGA 0 (0%) 3 (100%) 3 (75%) 1 (25%)
Macrosomia 0 (0%) 3 (100%) 3 (100%) 0 (0%)
Neonatal Death 0 (0%) 1 (100%) 1 (100%) 0 (0%)
Transient Tachypnea 1 (25%) 3 (75%) 3 (75%) 1 (25%)
Transient Pulmonary Hypertension 0 (0%) 2 (100%) 2(100%) 0 (0%)

Table 16: Diagnostic Evaluation for GDM and PIH and Preeclampsia related to BMI and WC-GDM
Group

Condition Sensitivit | Specific | Positive Negative Positive Negative Accuracy
GDM y (%) ity (%) | Likelihood | Likelihood | Predictive | Predictive (%)

Ratio Ratio Value Value
Asian BMI 100.00 14.00 1.16 0.00 10.42 100.00 21.82
WHO BMI 50.00 75.00 2.00 0.67 16.67 93.75 72.73
Asian WC 100.00 13.00 1.15 0.00 10.31 100.00 20.91
WHO WC 50.00 73.00 1.85 0.68 15.62 93.59 70.91
PIH and Preeclamsia
Asian BMI 100.00 16.09 1.19 0.00 23.96 100.00 33.64
WHO BMI 56.52 80.46 2.89 0.54 43.33 87.50 75.45
Asian WC 100.00 14.94 1.18 0.00 23.71 100.00 32.73
WHO WC 56.52 78.16 2.59 0.56 40.62 87.18 73.64
Discussion: with a higher risk of hypertensive disorders,

The global rise in obesity is a major concern due to
its association with various health issues, including
those affecting pregnancy such as gestational
diabetes, hypertension, preeclampsia, and delivery
complications. This thesis examined the relevance
and predictive power of both Asian —specific and
WHO cut- offs for BMI and WC in predicting
adverse pregnancy outcomes, aiming to inform
clinical practice and prenatal care policy. The
research examined demographic information and
the correlation between maternal obesity and feto-
maternal outcomes, the necessity for labor
induction, delivery methods, post-delivery issues,
and neonatal challenges, including the need for
specialized neonatal care in SNCU/NICU.

GAO and colleagues proposed that the combination
of pre-pregnancy body mass index, waist size, and
weight gain during pregnancy mutually influence
the probability of experiencing obesity-related
complications. Wanda K Nicholson et al., in their
study, found that maternal obesity is associated
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gestational and type 2  diabetes, and
thromboembolic disease. Difficulties with antenatal
ultrasound assessment of the fetus may also occur
in women with obesity. [3]

In their prospective cohort research, Rerkasem et
al. explored the impact of a mother's body mass
index during pregnancy on her offspring's body
composition in adulthood. The study's results
demonstrated that increased maternal BMI is
associated with higher levels of fat and lean mass
in the adult children. Off spring whose mothers
were overweight or obese during pregnancy
displayed a greater proportion of total body fat than
those with mothers who maintained a normal
weight or were underweight. [4]

Heather A. et al. conducted a study and suggested
that higher BMI in the pre-pregnancy period may
be associated with an increased risk of morbidity
and mortality of the mother. [5] Epidemiological
research conducted by Fahmida and her team
indicates a link between obesity before pregnancy
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or substantial weight gain while pregnant and a
higher incidence of adverse outcomes. Such
complications encompass the development of
gestational diabetes, hypertension-related
conditions, delivery by cesarean section, and the
occurrence of still births. S. Santos et al revealed
that higher maternal pre- pregnancy BMI and
gestational weight gain have been consistently
associated with increased risks of several
pregnancy complications. [6]

A study by Eissa Khalifa et al found that high BMI

was associated with an increased risk of Caesarean
section and a prolonged first and second stage of
labour, which often necessitated the use of oxytocin
augmentation. Similarly, another study highlighted
that obese primigravidas were more likely to have
labour-induced compared to those with a normal
BML. [7]

The study by Vicky Odwyer and colleagues
revealed that first-time pregnant women with
obesity are at a higher risk of requiring induced
labor than those with a normal Body Mass Index
(BMI). Nevertheless, considering the potential
immediate and extended consequences of
unsuccessful labour induction in obese first-time
mothers, it is advised that such procedures should
be reserved for critical obstetric reasons and
decided upon judiciously by a seasoned medical
professional. [8]

Teal and colleagues discovered a correlation
between higher BMI and extended durations of
induction of labor (IOL). They noted that a BMI of
35 or above reduced the likelihood of vaginal
delivery (VD). However, they found no link
between BMI and either maternal or neonatal
morbidity. These findings imply that despite the
lower probability of VD in cases of severe obesity,
it is still safe to permit obese women additional
time for IOL. [9]

Moreover, a study by Maria et al found that
integrated evidence from multiple analytical
approaches supported associations of higher
maternal BMI with higher odds of induction of
labor, among other complications. [10] Xian Yuan
and colleagues investigated how being overweight
or obese before pregnancy, as well as gaining too
much weight during pregnancy, influences the
metabolic composition of umbilical cord blood.
Their research discovered that being overweight
and obese before conception impacted the creation
of steroid hormones in the fetus. On the other hand,
excessive weight gain during the pregnancy period
was found to interfere with the metabolism of fatty
acids in the fetus. [11] Another study by Angelika
A. et al. has shown that an increasing body mass
index (BMI) in women with induced labour was
associated with increased cesarean section rates and
lower Apgar scores. This emphasises the
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importance of weight management before and
during pregnancy. [12] Jessica A. and her team
conducted an extensive review and meta-analysis to
assess the current research on inducing labor in
obese women, focusing on the procedures involved
and their effects. The main outcome measured was
the incidence of cesarean deliveries after the
initiation of labor. [13]

Poobalan et al. in their systematic review and meta-
analysis, found that high maternal obesity is
associated with a higher incidence of cesarean
section. The risk of cesarean delivery in their
analysis found that it increased by 50% in
overweight women and more than double for obese
women. [14]

Al Kubaisyet al in their study found that the overall
rate of CS was 38%, and the mean body mass index
(BMI) was significantly higher among women who
delivered by CS. Notably, all obese multi-gravid
women with a history of previous CS were
delivered by CS again. The study reported that
obese women were six times more likely to have a
CS due to cephalo-pelvic disproportion or failure to
progress than non-obese women. [15]

The study conducted by Endalifer M and his team
indicates a strong association between maternal
obesity and an increased risk of complications
occurring in the later stages of pregnancy, such as
delivery by cesarean section and shoulder dystocia.
Findings from the research also reveal that obese
women are nearly two times more likely to require
induction of labour compared to women with a
body mass index lower than 25 kg/m?. [16]

Several studies have investigated the association
between maternal obesity and new born APGAR
scores. A study by EI-Soud A et al found that
maternal obesity was significantly correlated with
adverse fetal outcomes, including lower APGAR
scores at 1 minute. The analysis also indicated
maternal overweight, or obesity increased the risk
for APGAR score <7 at 1 minute.

Obesity, whether defined by the WHO or Asian
criteria, is associated with adverse maternal and
neonatal outcomes. The selection of criteria for
classifying obesity can influence the identification
of patients who are at risk. Research from China
suggests that a reduced BMI threshold of 25kg/m?
might be more suitable for categorizing obesity in
expectant mothers in South China. [17]

The WHO  advises incorporating  waist
circumference measurements to enhance BMI-
based action thresholds. For instance, if a person's
waist  circumference  exceeds a  certain
measurement, it might justify moving them up to a
higher BMI action category. The determination of
the threshold for waist circumference should be
tailored to the particular demographic and
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situational factors involved. [18] Burcu et al found
that neonates of obese mothers were born with a
higher incidence of macrosomia and a higher need
for neonatal care unit admissions. [19] Do
Nascimento et al found that obese pregnant women
exhibit reduced adaptation to the metabolic changes
during gestation. This predisposes them to
dyslipidemia events, which, directly or indirectly,
contribute to premature births and increased lipid
transfer to the fetus. Consequently, preterm
newborns born to mothers with dyslipidemia during
pregnancy face a higher risk of developing
epicardial fat, both in early infancy and later in
adulthood. [20]

The study by Butwick and colleagues indicated that
maternal obesity might have a limited impact on
the risk of haemorrhage. The relationship between
bleeding and body mass index could vary
depending on the delivery method. Women who are
overweight or obese experienced a rise in the
likelihood of bleeding, including atonic
haemorrhage, by as much as 19% following a
vaginal birth. [21]

After a cesarean section, women with obesity faced
a notably increased chance of experiencing wound
infections. The study noted that maternal BMI did
not differentiate the risk of wound infection
associated with cesarean sections, whether they
were elective or emergency procedures. A different
research study emphasized that one of the most
critical risk factors for infections at the surgical site
and wound issues after cesarean delivery is
maternal obesity. Depending on the criteria applied,
the duration of monitoring, and the demographics
involved, the rates of SSSI following surgery vary
widely, from3% to 30%. [22]

Conclusion: Maternal obesity in the study was
associated with multiple feto-maternal adverse
outcomes, especially increased prevalence of PIH,
GDM, need for labour induction, cesarean sections
and post-operative wound infection among the
obese mothers. The WHO classification of BMI
was more accurate in predicting both Gestational
diabetes and PIH whereas ASIAN classification of
BMI was found to have relatively low
predictability. ASIAN classification of Waist
circumference was more accurate in predicting
Gestational diabetes but has relatively low
predictability for PIH and preeclampsia, WHO
classification of Waist circumference being more
accurate in predicting PIH. Both classifications
WHO and ASTAN, showed the variable results and
predictability of fetomaternal outcomes in high-risk
pregnancies. Further research is required to
establish the evidence.
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