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Changes in body composition in apparently
healthy urban Indian women up to 3 years

postpartum
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Introduction: Dietary and life style practices differ in postpartum (PP) and nonpregnant Indian women. Effect of these practices on
postpartum weight retention (PPWR) and development of cardio-metabolic risk (CMR) has been scarcely studied in urban women.
Aims of this study were to (i) compare anthropometry, biochemical parameters and body composition up to 3 years PP (ii) effect of
PPWR, dietary fat intake and physical activity on CMR factors. Methods: Design: Cross-sectional, 300-fullterm, apparently healthy
primi-parous women (28.6 + 3.4 years) randomly selected. 128 women within 7-day of delivery (Group-A), 88 with 1-2 years (Group-B)
and 84 with 3—4-year-old-children (Group-C) were studied. Anthropometry, sociodemographic status, physical activity, diet, clinical
examination, biochemical tests, body composition, at total body (TB), by dual energy X-ray absorptiometry (GE-Lunar DPX) were
collected. Results: Women at 3-year PP showed higher weight retention (6.5[10] kg) than at 1-year (3.0[7] kg) (median [IQR]). Android
fat % (central obesity) increased (P < 0.05) at 1-year PP (47 + 10.0%) when compared to 1-week PP (44.3 + 6.7%) and remained
elevated at 3-year PP (45.6 + 10.2%). Regression analysis revealed that at 1-year PP, increase in PPWR (Odd Ratio [OR] 1.8, 95%
confidence interval [Cl] =[1.2, 2.5], P< 0.001) and inactivity (OR 1.4, 95% Cl= (0.97, 2.0), P< 0.1) were predictors for CMR. At 3-year
PP, only PPWR was responsible for increase in CMR parameters (OR 1.6, 95% Cl = (1.3, 2.3), P < 0.001) and not inactivity (P> 0.1).

Conclusion: Postdelivery, low physical activity and higher PPWR may increase CMR in Indian women.
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INTRODUCTION

Weight gain during pregnancy and postdelivery is likely
to be a major contributor to the future development of
obesity in women.!! Reports suggest that pregnancy and
lactation may also be associated with increased deposition
of visceral fat in women.” Obesity developed during the
postpartum (PP) period is also linked to the development
of cardio metabolic risk.”! Further compatred with other
ethnic groups, Asian Indians are more prone to develop
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abdominal obesity and are also at higher at cardio metabolic
risk.**! However, studies assessing changes in body
composition in urban Indian women PP are scarce.

A study on Danish women suggests that exclusive breast
feeding till recommended period reduces postpartum
weight retention (PPWR) in all body mass index (BMI)
categories.! However, in genetically predisposed women,
low levels of physical activity and an energy dense,
high fat diet are known to be independent risk factors
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for weight gain, obesity." and PPWR.FI As a result of
various beliefs and customs, low physical activity PP has
been documented.”! To meet increased caloric demands,
traditional food practices are followed during PP period in
different populations."” In India, intake of traditional food
supplements (TFS) PP is also a common practice.!"!l These
TES are high calorie, high fat foods which are rich sources
of saturated fats consumed by lactating mothers from
immediately after delivery up to 3—6 months PP. However,
the effect of feeding practices, physical activity and high
fat foods on PPWR and development of cardio-metabolic
risk (CMR) factors have been scarcely studied in Indian
urban lactating women.

Therefore, aims of our cross-sectional study were (i)
to assess changes in anthropometric, biochemical and
cardio-metabolic parameters and body composition as
measured by dual X-ray absorptiometry up to 3 years PP,
and (i) to explore the linkages of PPWR with risk of
developing cardio metabolic risk.

METHODS

Selection of participants

This cross-sectional study was conducted on 300 urban
PP women. Based on standard deviation of PPWR from
previous studies!'” sample size was estimated to be 82 per
group to detect the difference in groups at 5% level of
significance and 10% margin of error so as to achieve a
power of 80%. Considering the nonavailability of women
for all measurements due to their immediate PP status, a
total of 332 women were approached and all those who
satisfied the inclusion/exclusion criteria were enrolled.
Hence, out of a of total 300 selected, 128 primi-parous
mothers within week of delivery (Group A) in a tertiary
level health care hospital in Pune city, India, were enrolled.
Further, mothers of singletons, coming to different
pediatric clinics or school nurseries were approached and
those satisfying inclusion/exclusion criteria voluntarily
participated in this study. Eighty-eight mothers had children
who were 1-2 years old (Group B) and 84 mothers had
3—4 year olds (Group C). Inclusion criteria was primi
gravid women and exclusion criteria were: Multi-parous
mothers, mothers with twins, mothers with any preexisting
conditions such as gestational diabetes, preeclumpsia and
mothers of infants diagnosed with intra uterine growth
retardation or small for gestational age after examination
and confirmation from pediatrician/gynecologist.'”) When
the subjects were enrolled in the study, detailed history and
review of relevant medical records was performed. None
of the participants had any episodes of PP depression.
The research protocol was approved by the institutional

ethics committee and all participants gave written informed
consent.

Anthropometry

Mothers’ weight was measured on the date of
enrolment (DOE) in light clothes, without shoes using an
electronic digital scale (Salter, India) to the nearest 0.1 kg.
Standing height was measured using a stadiometer (Leicester
Height Meter, Child Growth Foundation, UK, range
60—207 cm) to the accuracy of 1 mm. Measurements were
standardized by running daily calibration for both the
instruments. BMI was calculated as weight in kg/height
in meter square. Waist circumference (between the lowest
rib and the iliac crest at the end of gentle expiration)
was measured using a nonstretchable tape to the nearest
1 mm." Prepregnancy weight measured in the hospital
was recorded from the mothers’ case records as noted
by the gynecologist around 1-month before pregnancy.
Mother’s PPWR till the DOE over prepregnancy weight
was computed.

Lactation history

Details of delivery, information on history of lactation
regarding whether baby was breast fed exclusively or partially,!
were recorded. Exclusive breastfeeding was defined when
the infant received breast milk only and no other solids or
liquids with the exception of vitamins, minerals, medicines
or oral rehydration solution;"” partial breastfeeding was
defined when the infant received breast milk in addition to
complementary foods; complementary foods included milk,
infant formula, gruel or semi-solid foods given in addition to
breast milk."””! Mothers giving just breast milk till 6 months
were considered as exclusively breast fed (EBFed) mothers
and mothers giving complimentary foods before 6 months
considered Partially breast fed mothers.

Clinical examination

Clinical health assessment was performed and blood
pressure (BP) was measured by a clinician using
sphygmomanometer on the day of enrolment. BP was
measured in the left arm after 10 min of rest with the
participant lying down quietly. Measurements were made by
auscultation with a mercury-column sphygmomanometer and
a cuff appropriately sized for the arm size of the subject. The
onset of the first Korotkoff phase was used to determine
systolic BP, and the onset of the fifth Korotkoff phase was
used to determine diastolic BP. Mean of two measurements
was recorded. Systolic BP above 130 mm/Hg and or diastolic
BP above 85 mm/Hg was considered hypertension.!")

Assessment of physical activity
Data on habitual physical activity were collected using a
validated structured questionnaire.Information about
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duration in minutes of major daily activities such as
sleep, sitting, standing, walking, exercise, recreation and
occupational activity were used to classify an individual
into levels of following physical activity groups: Inactivity,
light and moderate activity."® Activities such as office
work, commuting, cooking and household cleaning were
considered as light activity. Time spent in exercise (e.g yoga,
walking and gym) was considered as moderate activity.!"”
Watching television, afternoon nap and other leisurely
activities were categorized as inactivity."®

Blood collection

A venous blood sample (total 8 ml) was collected after an
overnight fast (not <10 hand not >12h) from each participant
using plain mineral free vacutainers (BD Franklin Lakes, NJ
USA) for serum estimations. Samples in plain vacutainers
were immediately centrifuged at 2500 rpm for 15 min and
the serum separated and frozen at —70°C until analysis.
Lipid profile was estimated on a Siemens analyzer (Dade
Dimension RXL Max.) with enzymatic procedures for
measurement of total cholesterol, triglycerides (TG) and high
density-lipoproteins (HDL). The low density-lipoproteins
cholesterol levels were calculated (Friedewald equation).!"”
Blood sugar was estimated immediately from plasma using
Siemens analyzer (Dade Dimension RXL Max).

Dual-energy X-ray absorptiometry measurement for body
composition analysis

Body composition for TB was measured using Lunar
DPX-PRO TB pencil beam Densitometer (GE Healthcare,
WI, USA) using a medium mode scan (software Encore
2005 version 9.30.044 Wisconsin, USA). The precision of
the Lunar DPX for repeat measurements in adults is 1.1%
for TB.” Measurements were standardized by running
daily quality assurance scans. All scans and scan analyses
were performed by the same operator.

Cardio-metabolic risk factors

All the women were assessed for CMR factors . They were

considered to have CMR if they had any three of the

following abnormalities.””"!

* Abdominal obesity (waist circumference >80 cm in
women)

*  Hyper tri-glyceridemia(>150 mg/dl)

*  Low level of HDL cholesterol (<40 mg/dl)

* High BP (>130/85 mmHg)

* Elevated fasting blood glucose (>110 mg/dl)

Since our aim was to study apparently healthy women,
there were no women with gestational diabetes mellitus
and preeclumpsia, thus, we considered increased waist
circumference, hyper tri-glyceridemia and lower levels of
HDL cholesterol for assessing CMR.

Dietary assessment

Dietary intakes were assessed by 24 h recall on three
nonconsecutive days, including a Sunday. Mothers were
asked about the intake of food items using standard
cups and spoons by a trained investigator through
face-to-face interview. Mothers were also asked about
their consumption of TFS. Recipes of the TEFS were
recorded through a short questionnaire consisting of
name and proportion of the food ingredients, water
content, and cooking methods. Nutrient contents of the
TFES supplements were estimated by the nutrient analysis
software, (Xenios technology Pvt. Limited, India, 2012)
C-Diet, version 2.0 using the observed moisture content
and the proportion of ingredients of each recipe. Daily
dietary intakes of nutrients were calculated using C-Diet
version 2.0, which uses the Indian cooked food database®
and the nutritive value tables of raw foods.**#!

Statistical analysis

Data were analyzed using SPSS software for
Windows (version 16.0, SPSS Inc, Chicago, 1L,
USA). Mothers were categorized into three groups.
Group A - within a week PP (3 = 2 days), Group B
1-2 years PP (18 = 5 months), Group C was 3—4 years
PP (40 £ 6 months). Differences in means of all
the groups for parameters such as anthropometric,
biochemical and body composition parameters and
nutrient intakes were analyzed with ANOVA. Generalized
linear model was used to test the effect of pre pregnancy
BMI, PPWR, inactivity level and traditional food intakes
for development of cardio metabolic risk after adjusting
for breast feeding practices. Level of significance was
set at P < 0.05.

REsuLTs

All the three groups were similar in age (28.7 3.4 years)
and height (156.9 £ 6.0 cm) (P> 0.1) [Table 1]. Parameters
such as weight, BMI, PPWR and inactivity were highest
immediately after delivery (P < 0.05) indicating pregnancy
related changes. Majority of women EBFed (above 58%0) for
complete 6 months in Groups B and C. Average duration of
total breast feeding in Group B was 15.5 £ 5.7 months and
Group C was 15.0 = 7.3 months. 49% women from 1-year
PP group and 44% women in 3 years PP group had higher
BMI (>23.5 kg/m?) indicating PPWR in spite of significant
decrease in absolute BMI and inactivity (P < 0.05). When
compared to group B, higher PPWR was observed in
Group C (P < 0.05) only 5% women reported moderate
activity in groups A and B; barely 13% women from
Group C reported engagement in moderate activity such
as walk or yoga above 30 min/day.
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Most of the CMR factors and dietary nutrient intakes
were significantly lower in group C than A or B [Table 2],
while changes in body composition were small and not
significant (P > 0.1). Sixty-one percent women had raised
cholesterol (total cholesterol > 200 mg/dl), 75% of women
had raised triglyceride levels (TG > 150 mg/dl) in the
immediate PP period. However, among women post 1-year
and 3 years of delivery most of the parameters were lower
than immediate PP status. Total fat % and gynoid fat %o were
lower at 1-year and 3 years PP (P < 0.05) when compared to
immediate PP values. Percentlean body mass and total percent
fat showed similar values from Group A to C (P > 0.1),
whereas android fat % (another measure of central obesity)
was higher (P < 0.05) in Group B women as compared to

Table 1: General characteristics of study population

Parameter 1-week 1-year 3 years
postpartum postpartum postpartum
(Group A) (Group B) (Group C)

n 128 88 84

Weight (on date of 65.7£10.7 57.6+10.7° 57.2+11.42

enrollment) (kg)

Height (cm) 157.9+6.1 156.1+5.4 156.2+6.4

BMI (kg/m?) 26.3+4.0 23.7+4 .42 23.4+4 .12

Postpartum weight 9.0 (5.8) 3.0(7) 6.5 (10)

change* (kg)®

Inactivity (mins)® 866 (266) 60 (105) 60 (90)

aSignificantly different than Group A, P<0.05, *Postpartum change in
weight=Weight date of enrollment-weight prepregnancy, *Data presented as
median (IQR). IQR: Interquartile range, BMI: Body mass index

Table 2: Cardio metabolic risk factors, biochemical
parameters, body composition and nutrient intake of
study population

Parameter Group A Group B Group C
Cardio metabolic risk factors
Waist (cm) 98.3+9.5 90+9.42 88+102
SBP (mm/Hg) 11748 108+10° 109+10°
DBP (mm/Hg) 7615 74162 74472
BSL (mg/dl) 77+48.7 86+8.2° 87+9.12
HDL (mg/dl) 52+12.2 44+10° 40+8.22°
TG (mg/dl) 184459.0 94+552 86+50°
Cholesterol (mg/dl) 210+34 164+28° 157428
LDL (mg/dl) 120+31 100+25° 100+25°
Body composition (%)
Android fat 44.3+6.7 47+10.0* 45.6+10.2
Gynoid fat 53.1+4.2 50.3+7.0° 50.4+6.4°
Total fat 43.4+5.8 42.0+8.3 41.348.3
Lean 54.6+5.4 55.5+7.9 56.7+7.5*
Nutrient intake
Energy (Kcal) 2428+490  2001+£349:  1918+377°
Protein (g) 56+13 48+10° 41820
Fat (g) 89+30 57+172 58+172
Calcium (mg) 949+340  618+256° 52918120
Iron (mg) 11.7+3.2 9.7+2.0° 8.9+2.0%0
Zinc (mg) 6.6+1.6 5.6+1.22 4.8+1.1°

2Significantly different from Group A (P<0.05), *Significantly different from Group
B (P<0.05), *(P<0.1). SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
BSL: Blood sugar level, HDL: High density-lipoproteins, TG: Triglycerides,

LDL: Low-density lipoprotein

Group A and remained high in Group C. Android fat%
was positively associated with TG levels (r = 0.29, P < 0.05)
both in Group B and C indicating increasing risk of hyper
triglycerdemia with increase in central obesity. Furthermore,
waist circumference above 80 cm was found in 87% women
from the entire study cohort. Highest central obesity (that is
waist circumference > 80 cm) was found immediately after
delivery (Group A) among 41% women, followed by 25%
among Group B and 21% in Group C.

Consumption of traditional foods supplements in addition to
their normal diet was reported by majority of mothers from
all Groups (A - 70%, B - 80% and C - 85%) for > 1-month
PP (average intake for 47 £ 45 days). Macronutrient (calories,
protein, fat) and micronutrient (calcium, iron and zinc)
intake was highest immediately PP (Group A) than in
Group B or C. Visible dietary fat intake was 2-3 times
higher than Indian recommended dietary allowances among
all three groups with major contribution of TFS and
extra ghee consumption during meals, dietary inadequacy
of other macro nutrients and micronutrients was also
observed. More than 95% women in all groups consumed
diet inadequate in protein, iron and zinc and 75% consumed
less dietary calcium. However, we could not find any
association between dietary fat intake and PPWR or CMR
in our study cohort.

As illustrated in Figure 1, at 3 years PP when breast feeding
stopped completely, we observed increased prevalence of
women with CMRs as PPWR increased. Prevalence of
selected cardio metabolic risk factors (Waist, TG and HDL
levels) was higher when PPWR was above 5 kg.

Generalized linear model revealed that after 1-year of
delivery, increase in PPWR (odd ratio [OR] 1.8, 95%
confidence interval [CI] =1.2-2.5, P < 0.001) and
inactivity (OR 1.4, 95%CI = 0.97-2.0, P < 0.1) were
predictors for CMR parameters after adjusting for BF
practices. Whereas, 3 years postdelivery, only PPWR was
responsible for increase in CMR parameters (OR 1.6, (95%
CI =1.3-2.3, P < 0.001).

6 (> 150 mg/dl) F%“l

| 564
HOL (< s0me/d) W 21
Waist (>80 cm ) _ 101 I I 342

0 10 20 30 40 50 60
Percentage of women
mPPWR>5.1kg M PPWR<S5 kg

Figure 1: Prevalence of women with cardio-metabolic risks factors as
postpartum (PP) weight retention increases at 3 years PP
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DiscussioN

Our study reveals that although there was reduction in
absolute weight and BMI at 1-year PP, possibly as a result
of breast feeding, there was significant rise in PPWR
in women at 3 years after delivery. About 49% women
at 1-year and 44% women at 3 years were overweight/
obese. Most women were very inactive and consumed a
high fat diet which included TES but were still deficient in
many macro and micronutrients. Twenty-five percent of
Group B and 21% from Group C women had increased
waist circumference, 10% had hypercholestaremia, 7%
hyper-triglycerdemia among both Groups (B and C). Body
composition assessments showed that android fat increased
at 1-year PP and remained elevated. Increased PPWR was
associated with increased risk of CMR at 3 years PP.

In a recent longitudinal study from Sweden, authors report
that weight retention between 3 and 12 months PP adversely
impacts the cardio metabolic profile in women.”® Authors
also report higher cholesterol levels in women at 1-year PP.
Our findings are in line with these results where risk of
developing CMR was associated with PPWR.

Pregnancy-induced body fat deposition is usually believed
to occur at central sites (trunk and thighs) and this fat is
normally mobilized to support lactation.”” In a retrospective
study from Finland, increased CMR was found in later
life, that is 15-20 years after their last pregnancy among
those with higher android fat percentage.” Further, even
in nonoverweight women, visceral fat has been found to
increase the CMR.”) Therefore, in spite of losing excess body
weight PP, mobilization of fat to central area may increase
CMR in later life.” Our study also demonstrates that women
in Group C had a high android fat percentage which may
contribute to increased CMR in later years. Earlier studies
indicate that high parity is directly related to cardio metabolic
tisksP”l whereas a longer duration of breastfeeding has a

Bl However,

favorable effect on cardiovascular outcomes.
our mothers were primi parous and were breastfeeding for a
longer duration (>15 months); still inactivity and high PPWR

were predictors of cardio metabolic risk.

Motil ez al. in their longitudinal study reported that adequate
consumption of protein during lactation preserves lean
mass in exclusively breast feeding mothers.’” However,
in spite of higher inactivity and low protein intakes lean
body mass of our study cohort was similar among three
groups. Low physical activity PP has also been also reported
by others,”lsimilar to that seen in our study. Further,
high intake of dietary fat along with fat rich TFS has also

been reported by other Indian studies."'* Imbalances in
nutrient intakes have also been reported by others, where
high dietary fat consumption was reported similar to that
seen in our study.™

One of the limitations of our study design is thatitis cross
sectional, however, most of our results are in line with
other longitudinal studies. However, longitudinal studies
are required to confirm the association of dietary fatintake
and PPWR and CMR in Indian women.

CoNcLUSION

Our results provide an important message that postdelivery,
low physical activity and higher PPWR may result in central
fat mass accumulation and increased CMR. It is imperative
to devise strategies to correct nutritional inadequacies
and to minimize PPWR for reducing obesity and CMR in
Indian women.
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