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ABSTRACT 

Objective: To investigate association of parity 
and short pregnancy with obesity and weight 
change in Aggarwal Baniya women. Method: A 
cross-sectional analysis was carried out on a 
representative sample of 307 adult Aggarwal Ba- 
niya women aged 30 - 50 years (mean age: 38.7 ± 
4.87) using multistage cluster sampling method. 
Weight, height, various skinfold thicknesses, 
waist and hip circumference were measured us- 
ing standardized protocol. Various indices of ob- 
esity (BMI, WHR, WHtR, GMT) were calculated 
subsequently. Comparison groups were defined 
by the number of births (parity), short pregnan- 
cies and total pregnancies. Mean change in 
weight and other obesity markers were exam- 
ined for each group separately. Correlation ana- 
lysis was applied to see the association of child- 
bearing on obesity. Linear regression was ap-
plied as an effective measure. Results: There 
was a gain in weight (3.16 kg) and increase in 
other obesity markers (BMI: 1.29 kg/m2; WC: 
2.38 cm; HC: 3.83 cm) with each increase in each 
parity. Significant and positive correlation (p < 
0.001) was found between obesity and parity. 
However, negative association was found be-
tween short pregnancy and obesity parameters 
(BMI: –0.767 kg/m2). Conclusion: Among other 
risk factors, high parity number may be associ-
ated with obesity in women. Therefore, inter-
ventions to prevent obesity should be targeted 
at women prior to initiation of childbearing. 
However, the impact of reproductive wastage in 
the form of short pregnancies on women’s obe-
sity needs further exploration. 
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Weight Gain; Central Obesity 

1. INTRODUCTION 

Obesity as a health problem needs no introduction in 
the present day context. The task of the day is to identify 
the risk factors for obesity. Reproductive factors, espe-
cially parity, have been found positively associated with 
weight gain and the onset of obesity in population-based 
studies [1-4]. In these studies, excess weight gain associ-
ated with a single birth has been estimated to be 2 - 3 kg 
[5,6]. It has been reported that parity affects body fat and 
BMI [7] and, in a cohort of older women, Bastian et al. 
[8] found that higher rates of obesity were associated 
with an increasing number of children regardless of SES 
and other confounding factors. Women’s weight tends to 
increase the most during their first pregnancy compared 
with subsequent pregnancies [9,10]. Smith et al. [5] found 
that subgroups of women tend to be more vulnerable to 
weight gain with pregnancy and to risk of becoming 
overweight. 

Grand multiparity is not only considered as a major 
risk factor for many obstetric and gynecological disor-
ders and maternal deaths, but also for the development of 
obesity. The extent of this relationship and the pathways 
leading to the parity-associated weight gain in the dif-
ferent populations are, however, yet to be understood. 
Even less is known about changes in measures of central 
adiposity associated with childbearing. 

Short pregnancies influence changes in weight and 
girth. Maternal fat deposition begins early in pregnancy 
and has been estimated at 1.5 kg by 7 weeks gestation 
[11]. Therefore, early fat gain may be retained long term 
even after a short pregnancy. However, previous studies 
have not evaluated this major confounder. To the best of 
our knowledge only one study has reported association 
of short pregnancy with weight change [12]. 

The influence of obesity on blood pressure was dem-
onstrated in a socio-economically stratified sample by 
Gupta and Kapoor [13], pointing towards the risk of de-
veloping a high load of obesity among the socioeco- 
nomically advanced urban Indians thus making them vul- 
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nerable to obesity related health risks. Women are also 
more burdened than men with the undesirable sociopsy- 
chological effects of obesity, because the society as a 
whole favors thinness, especially for women [14,15]. 

The prevalence of high obesity among Aggarwal Ba- 
niya females has been documented [13]. Although effect 
of various risk factors on obesity has been studied but the 
effect of reproductive and maternal health on obesity has 
received less attention. Based on evidence that preg-
nancy may adversely affect body weight and central adi- 
posity, we explored these relationships further among 
Aggarwal Baniya women. 

2. MATERIALS AND METHODS 

2.1. Target Population 

The present study was conducted on Aggarwal Baniya 
women of Delhi, India. Data for the present cross-sec- 
tional study was collected by household survey on 307 
adult Aggarwal Baniyas women aged 30 - 50 years (mean 
age: 38.7 ± 4.87 years). All women reported themselves 
to be vegetarian with majority of them were House-
wives/home makers (94.8%). Non-response rate for all 
the variables of interest was 7.2% in all cases. Final 
analysis was performed on the basis of 285 women with 
complete information. Information was collected during 
household visits using a proforma that included informa-
tion on anthropometry and reproductive performance. 

2.2. Data Collection 

Participants were interviewed through structured pro-
forma. Anthropometric measurements including height, 
weight, skinfold thickness, waist and hip circumference 
were obtained using standardized procedures. 

Body weight was measured by using spring balance to 
the nearest 500 gm, stature with the help of Martin’s 
Anthropometer to the nearest mm. Waist circumference 
and hip circumference were measured with a non stret- 
chable flexible steel tape to the nearest mm. Body mass 
index was calculated as weight divided by height squared 
(kg/m2), and categorized as normal (≤25.0), overweight 
(≥25.0 but ≤30.0), and obese (≥30.0) [16]. Abdominal 
obesity was defined as waist circumference ≥80 centime- 
tres in women [17]. Waist-to-hip ratio was calculated by 
dividing waist circumference by hip circumference. High 
waist hip ratio was defined as ≥0.85 in women [17]. 
Grand mean thickness (GMT) was calculated by adding 
all skinfold thicknesses taken at different sites divided by 
number of skinfold sites. Waist to height ratio was cal-
culated as the ratio of waist circumference (cm) to height 
(cm). High WHtR was defined as ≥0.50 [18]. 

Measurements were conducted by trained personnel 
and all instruments were calibrated once weekly. The pro- 

tocol for the study was reviewed and approved by Ethical 
Committee of the Department of Anthropology, Faculty 
of Sciences, University of Delhi, India. 

2.3. Statistical Analysis 

Parity and short pregnancy were classified as 1 through 
3+ based on the self-reported number of live births and 
short pregnancies. Short pregnancies included abortions, 
miscarriages and stillbirths. Few women reported parity 
and short pregnancy of +3; therefore, women with parity 
and short pregnancy of +3 were clubbed with parity and 
short pregnancy of three respectively. Women with 1 - 2 
live birth and 1 short pregnancy were used as the refer-
ence group for parity and short pregnancy respectively. 
Total pregnancy was defined as combine of live births 
and short pregnancies. It was classified as 1 through 
more than 5. Women with more than 5 pregnancies were 
clubbed together and recoded as group 4. 

Data was analysed using Statistical Package for Social 
Science (SPSS), version 15.0. The results are given as 
means and standard deviations (SD). ANOVA test was 
used to compare the measurements between groups. Pear- 
son’s correlation coefficient was used to evaluate the 
correlations between parity, short pregnancy, total preg-
nancy and the obesity markers. The question of how par-
ity, short pregnancy and total pregnancy is associated 
with obesity markers was examined using multiple re-
gression analysis, adjusting for age. 

3. RESULTS 

Mean weight, height, BMI, waist circumference, waist/ 
hip ratios, waist/height ratio and grand mean thickness 
are shown by parity, short pregnancy and total preg- 
nancy groups in Table 1 (Figure 1). The mean value of 
weight, BMI and other regional obesity indices signify- 
cantly increased with increase in parity and total preg- 
nancy. However, with the increase in number of miscar- 
riage, the mean value of weight, BMI and GMT de- 
creased though regional obesity indices didn’t show any 
significant association. The number of women with BMI 
>30 kg/m2 was higher in high parity groups. 

Table 2 shows association of obesity markers with 
parity, short pregnancy and total pregnancy. There were 
significant positive correlations between parity number, 
total pregnancy and various obesity markers. However, 
negative correlations were found between short pregnan- 
cies and obesity markers. 

Table 3 shows regression coefficients (β) of parity, 
short pregnancy and total pregnancy on various obesity 
markers. There was a significant increase in various obe- 
sity markers with the increase in parity and total preg- 
nancy number. However with each increased short preg-
nancy, there was significant decrease in the values of  

Copyright © 2012 SciRes.                                                                    OPEN ACCESS 



S. Gupta, S. Kapoor / Health 4 (2012) 271-276 

Copyright © 2012 SciRes.                                                                    

273

 
Table 1. Change in obesity markers according to categories of parity, short pregnancies and total pregnancies. 

Obesity parameters Age Weight BMI 
BMI (%)

>30 kg/m2 WHR WHtR WC HC GMT 

group 1 
(1-2) 

37.7 ± 4.54 65.6 ± 11.44 28.6 ± 4.44 36.1 0.86 ± 0.07 0.60 ± 0.07 90.3 ± 10.42 104.5 ± 10.1 30.9 ± 6.53

group 2 (=3) 38.6 ± 3.46 70.1 ± 11.72 30.1 ± 5.30 47.4 0.86 ± 0.08 0.61 ± 0.07 93.2 ± 10.73 108.7 ± 10.7 32.6 ± 6.66

group 3 (>3) 44.2 ± 7.79 75.0 ± 8.57 32.2 ± 3.68 55.6 0.83 ± 0.07 0.63 ± 0.07 96.4 ± 10.40 116.5 ± 9.99 32.9 ± 9.36

F 23.39 10.14 8.11  2.91 3.29 4.88 16.6 1.79 

Parity  
N = 285 

p <0.001 <0.001 <0.001  <0.056 <0.039 <0.008 <0.001 NS 

group1 
(=1) 

37.9 ± 4.69 71.3 ± 11.18 30.8 ± 5.22 51.9 0.85 ± 0.07 0.61 ± 0.06 93.1 ± 9.30 109.6 ± 11.6 34.6 ± 6.41

group 2 (=2) 40.1 ± 3.16 67.7 ± 16.20 29.5 ± 6.36 50.0 0.85 ± 0.06 0.61 ± 0.08 91.7 ± 13.8 107.4 ± 12.8 31.2 ± 8.80

group 3 (≥3) 41.6 ± 7.13 65.6 ± 11.48 28.6 ± 4.45 22.0 0.90 ± 0.09 0.62 ± 0.06 94.3 ± 9.43 104.7 ± 9.74 27.5 ±  4.49

F 7.68 2.91 2.37  7.72 0.76 0.65 2.42 13.76 

Short  
pregnancy 
N = 162 

p <0.001 <0.05 <0.10  <0.001 NS NS NS <0.001 

group 1 (=2) 36.0 ± 3.73 64.9 ± 9.77 27.6 ± 3.48 21.5 0.84 ± 0.07 0.57 ± 0.06 87.0 ± 9.95 103.6 ± 9.32 30.1 ± 5.01

group 2 (=3) 38.2 ± 4.34 70.9 ± 10.43 30.9 ± 4.26 3.8 0.88 ± 0.06 0.63 ± 0.06 95.5 ± 9.67 109.0 ± 9.35 34.0 ± 5.71

group 3 (=4) 39.3 ± 4.26 98.9 ± 12.68 30.0 ± 5.87 13.2 0.84 ± 0.07 0.60 ± 0.06 90.6 ± 8.61 108.4 ± 12.5 32.7 ± 8.34

group 4 (≥5) 41.0 ± 5.79 68.0 ± 12.95 29.4 ± 5.01 20.8 0.87 ± 0.09 0.62 ± 0.08 94.1 ± 12.26 107.8 ± 11.8 30.0 ± 7.27

F 13.97 3.40 6.11  6.18 11.7 9.72 3.49 5.65 

Total  
pregnancy 
N = 285 

p <0.001 <0.01 <0.001  <0.001 <0.001 <0.001 <0.01 <0.001 

 
Table 2. Correlations of obesity markers with parity, short pregnancy and total pregnancy. 

Parity Short pregnancy Total pregnancy 
Obesity parameters 

r p value r p value r P value 

Body weight (Kg) 0.223** <0.001 –0.220** <0.005 0.040 NS 

BMI 0.219** <0.001 –0.182* <0.021 0.080 NS 

Waist circumference 0.184** <0.002 0.063 NS 0.191** <0.001 

Hip circumference 0.288** <0.001 –0.208** <0.008 0.079 NS 

WHR –0.087 NS 0.344** <0.001 0.189** <0.001 

WHtR 0.168** <0.005 0.109 NS 0.219** <0.001 

GMT 0.081 NS –0.373** <0.001 –0.126* <0.046 

*p < 0.01; **p < 0.05. 
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Figure 1. Difference in mean weight change in various groups of parity, short and total pregnancy. 
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Table 3. Multiple Linear Regression for parity, short pregnancy and total pregnancy on various obesity markers. 

Parity Short pregnancy Total pregnancy 
Obesity parameters 

β SE p Β SE p β SE p 

Weight 3.16 0.82 <0.001 –2.216 0.777 <0.005 0.296 0.444 NS 

BMI 1.29 0.34 <0.001 –0.767 0.328 <0.021 0.248 0.184 NS 

WC 2.38 0.76 <0.002 0.524 0.657 NS 1.307 0.399 <0.001 

Hip circumference 3.83 0.758 <0.001 –1.877 0.699 <0.008 0.554 0.416 NS 

WHR –0.01 0.005 NS 0.020 0.004 <0.001 0.009 0.003 <0.001 

WHtR 0.01 0.005 <0.005 0.006 0.004 NS 0.010 0.003 <0.001 

GMT 0.70 0.54 NS –2.015 0.422 <0.001 –0.573 0.285 <0.04 

β-Regression coefficient; SE-standard error; p-significance level. 

 
various obesity markers. 

4. DISCUSSION 

It was found that values of weight, BMI and other 
obesity markers were higher in grand multiparous (group 
2 & 3) and multigravid women (group 2, 3 & 4) than in 
non-grand multiparous and multigravid women (group 1 
& 2). There was a statistically significant correlation 
between parity number, total pregnancy with various ob- 
esity indices. This study generally supports the existing 
literature that there are positive relationships between 
parity and weight [9,10,19]. However, in the present 
study an inverse relation between number of short preg-
nancies and obesity markers has been found. There was a 
decrease in various obesity indices with the increase in 
number of miscarriage. 

It has been previously demonstrated that obesity is 
common among Aggarwal Baniya women [13]. The 
cause of the high prevalence of obesity in women is still 
unclear. Mechanisms have been proposed to explain this 
association of number of children and obesity among 
women, with reference to excess deposit of fat tissue that 
accumulates, preferentially in the femoral area during 
pregnancy [20]. Kapoor et al. [21] also mentioned the 
importance of trunkal fat in pregnant women which may 
act as a shock absorbing pad in protecting the growing 
fetus besides as the source of energy needed during this 
period. Behavioral factors may also contribute to gains in 
both weight and central adiposity associated with preg-
nancy or its aftermath. For example, heritable predispo-
sition to gain weight, changes in lifestyle during and after 
pregnancy (smoking cessation, dietary intake, and physical 
activity) as well as cultural perceptions of women’s body 
image, employment and maternal roles have been re-
ported to have an impact on postpartum weight gain or 
retention [22-24]. 

In the present study, increase in regional obesity indi-
ces with child bearing indicates greater deposition of fat  

in abdominal area. This present finding is supported by 
another study which reported that 68 percent of gesta-
tional fat gain is deposited in the trunk [25] and excess 
gain remaining at 1 y postpartum tends to be located in 
the trunk [26]. Continued excess waist circumference 
gain after first and higher order births may be related to 
physical changes in body structure such as expansion of 
the abdominal muscles, ribcage, and uterus during the 
third trimester of pregnancy to accommodate fetal growth 
as well as greater adipose tissue deposition. This may 
explain that cumulative excess gains in waist circumfer- 
ence are due to changes in central adiposity. 

A study has reported 7% increase in risk of obesity for 
each additional child, adjusting for age, race, household 
income, work status, physical activity, tobacco use and  
alcohol use [27]. In a cohort of older women, Bastian et 
al. [8] found that higher rates of obesity were associated 
with an increasing number of children regardless of SES 
and other confounding factors. A positive correlation of 
waist-hip ratio (WHR) with parity has been reported in 
many cross-sectional studies [2,20,28]. These findings 
provide important prospective evidence that childbirth 
contributes to the development of obesity. Childbirth 
(either primiparous or multiparous) appeared to increase 
a woman’s risk of developing obesity relatively soon 
after delivery. This finding is troubling because most 
women who become obese subsequent to childbirth re-
main overweight or obese in the years following the 
perinatal period. 

Number of studies has reported that parity-related 
weight gain or retention has the greatest impact on obe-
sity risk with the first childbirth; the contribution of sub-
sequent births to obesity appears to be nominal [6,29,30]. 
However present study differ from these studies and 
therefore further research is needed by examining whe- 
ther the interpregnancy intervals of multiparous women 
contribute to this phenomenon or not. 

Short pregnancies influence changes in weight and 
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girth, however, previous studies have not evaluated this 
major confounder. To our knowledge, this is the first 
cross-sectional study to see the association of various 
obesity markers with number of short pregnancies. Only 
one study in literature has examined the association of 
short pregnancies with weight and waist circumference 
[12]. However, our results are contradictory to their 
finding. That study has reported an excess weight gain of 
3 - 6 kg with one or more ‘short’ pregnancies. In the pre-
sent study, no additional waist circumference and WHtR 
increase associated with short pregnancies supports the 
theory that increased girth associated with birth(s) may 
be partially related to changes in maternal physical 
structure occurring relatively late in gestation as well as 
increased central adiposity during early gestation. 

The negative association of short pregnancy with obe-
sity markers further suggests that pregnancy is not an 
accurate indicator of reproductive stress. Parity does not 
provide information about miscarriages, abortions, or 
stillbirths, and the spacing of pregnancies as well as the 
length of breastfeeding are not taken into account. Also, 
if women of poor health are unable to bear more children, 
high-parity women may include only the healthiest indi-
viduals [31]. 

Limitations of our study include lack of information 
on changes in dietary intake and other lifestyle factors 
associated with parenting, and determinants of reproduc-
tive patterns. This study is further limited by the cross- 
sectional design, which did not permit inferences about 
the causal direction of the relationship or clear identifica- 
tion of age and cohort effects. This study also cannot 
differentiate whether the relationships found were from 
child bearing or child rearing [6]. Another limitation of 
this study was the absence of primiparous women as this 
study was originally designed to investigate parent-child 
relation for obesity. 

Despite these limitations, the strengths of our study are 
its community-based design and its large, diverse sample 
of young women of childbearing age. The large sample 
of a particular caste women strengthened the race/eth- 
nicity-specific analyses. Further, our findings are consis-
tent with previous studies showing an association of high 
BMI with greater pregnancy-related weight gains. Our 
findings also support the conclusion that maternal body 
size is an effect modifier in the association of one or 
more short pregnancies. 

5. CONCLUSION 

Our findings demonstrate that childbirth increases the 
risk of becoming obese. Based on these findings, obe-
sity-prevention efforts should target women during the 
postpartum period. One recommendation would be to id- 
entify the women at greatest risk—normal-weight women  

who become overweight, overweight women, and women 
who are obese at the 6-week postpartum visit—and en- 
courage them to lose weight, giving them the target of 
returning to their pre-pregnancy weight by 1 year post- 
partum. Until more clinical and community-based weight- 
management interventions are developed, these women 
should be given access to extant weight-management re- 
sources, and their weight should be closely monitored 
within the first year postpartum. 
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