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AsstracT: Pregnancy and childbearing are special reproductive events having an impact on women’s health
and demographic trends. Reproductive health is not only linked to biological events of gestation and birth,
but also are intricately linked to women's status and their role in society. The current study focuses on
the impact of bad obstetric history in the development of cardiometabolic risk factors. The present retro-
spective case-control study was conducted among Bhil tribal women of Rajasthan, India. A total of 287
women participated in this study which included 125 cases and 162 controls. Data on somatometric mea-
surements, physiological measurements and lipid profile were recorded and analysed using SPSS version
25.0. The mean number of conceptions differed significantly between pregnancy in cases (5.06+1.85)
and pregnancy in controls (3.19%1.56). Cases were characterised with significantly increased mean SBP
(p=0.010), although the values (116.68+23.04) fell within the normal range. Bad obstetric history was
found to be a risk factor for central obesity, hypertension and dyslipidemia among the Bhil women. It was
also found to be relatively associated with adverse demographic/lifestyle variables which could enhance
the effect of cardiometabolic risk factors. Women with bad obstetric history need special care and lifestyle
variables need to be adjusted for better health outputs.
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Introduction ing and not merely the absence of disease

or infirmity (WHO 2008). Reproductive

Reproductive health is a state of com- health addresses the reproductive pro-
plete physical, mental and social well-be-  cesses, functions and system at all stages
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of life (Tobergte and Curtis 2004). Ad-
ditionally, it focuses on the reproductive
behaviour of men and women and pro-
vides means for addressing health and
population issues. Therefore, reproduc-
tive health implies that people can have
a safe and satisfying sex life; the ability
to reproduce; and the right to decide if,
when, and how frequently to reproduce.
Pregnancy and childbearing are special
reproductive events having an impact
on women’s health and demographic
trends. Reproductive health is not only
linked to biological events of gestation
and birth but also are intricately linked
to women's status and their role in so-
ciety (Dawoodani 2013). Womens’ gen-
eral well-being is optimised when all the
elements of reproductive health improve
in tandem. The five main components of
sexual and reproductive health care are
the development of antenatal, perinatal,
postpartum, and new-born care; provi-
sion of high-quality facilities for family
planning, including infertility services;
removal of unsafe abortions; prevention
and treatment of sexually transmitted
diseases, including HIV (human immu-
nodeficiency virus), reproductive tract
infections cervical cancer, and other gy-
naecological morbidities; and promo-
tion of health and sexuality (Glasier et
al. 2006). Nearly 3 hundred thousand
women die every year globally due to
pregnancy-related complications like
severe bleeding, sepsis, eclampsia, ob-
structed labour and unsafe abortions
(“Trends in maternal mortality: 1990 to
2015: estimates by WHO, UNICEE UN-
FPA, World Bank Group and the Unit-
ed Nations Population Division. Gene-
va: World Health Organization; 2015.”
2015). Also, obesity is the most com-
mon disorder associated with the meno-
pausal transition (Karvonen-Gutierrez

and Kim 2016). Furthermore, children
born to obese mothers are at increased
risk of long-term morbidity (Fitzsimons
et al. 2009). Critical care is required to
manage hypertension during pregnancy
(Vincent and Frise 2018). Dyslipidemia
during pregnancy is found to be associat-
ed with the onset of gestational diabetes
mellitus, pre-eclampsia, preterm birth,
growth retardation and hormonal imbal-
ance (Edison et al. 2007; Hollingsworth
and Grundy 1982; Hubel et al. 1996;
Sanchez-Vera et al. 2007; Vrijkotte et
al. 2011; Wiznitzer et al. 2009). Women
who have increased lipid levels including
those of LDL-C (low density lipoprotein)
and apolipoprotein B, have an a higher
risk of having a child with CHD (congen-
ital heart defects) (Ba et al. 2017).

The reproductive health of women
in some states of India has considerably
improved in the past two decades (“Why
are women’s health outcomes in India
so poor? — The Hindu BusinessLine”).
Data from the various sources validate
this statement. In India, the reproductive
health status of men and women is deep-
ly bound to social, cultural, and econom-
ic factors that influence several aspects
of life. As per the data of NITI (National
Institute for Transforming India) aayog,
the MMR (maternal mortality Ratio) was
reduced up to 130 in the year 2014-2016
from 167 in the year 2011-2013 (“Mater-
nal Mortality Ratio (MMR) (per 100000
live births) | NITI Aayog”). Several
studies have shown that Indian tribal
women lack educational resources and
knowledge regarding their reproductive
health (Chandraker et al. 2017; Geetha
et al. 2017; Jejeebhoy 2007; Saha et al.
2007). Indian women are generally vul-
nerable to poor nutrition and lactation. It
has been reported that the effect of ma-
ternal nutritional status on birth weight
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is more predominant than other factors
(Dharmalingam et al. 2010). Womens’
poverty, low socioeconomic status, gen-
der discrimination, reproductive role and
behaviour not only subjects women to
various diseases but also limits their ac-
cess to health services and developmen-
tal programs (Sanneving et al. 2013).
The present study was conducted in
order to examine the association between
obstetric history and cardiometabolic
risk factors among Bhil women of Rajas-
than, India. This study has also shown
the influence of demographic/lifestyle
variables in modifying cardiometabolic
risk factors in women with bad obstetric
history. The Bhils (tribe) have an agri-
culture-based economy and Bhil wom-
en mainly work in the fields and their

homes. Due to below-average socioeco-
nomic status, Bhil women are more ex-
posed to cardiometabolic diseases.

Materials and Methods

The present retrospective case-control
study, was conducted in two districts
(Sirohi and Udaipur) of Rajasthan, India
for a period of 4 months (December 2014
to March 2015). The sample size was
n=480, using G-Power software with
effect size, d=0.33. The initial screening
was organised for 600 randomly select-
ed participants/women, while 480 of
them provided consent for participation
in this study. The collected sample was
categorised into case and control group.
After excluding participants, who left the

Initial population-based screening done among
randomly selected participants/women (n=600)

Women aged between 25-75 years were consented
and interviewed between December 2014 to March
2015 based on obstetric history and exclusion criteria.
(n=480)

A 4

Data on demography, somatometric
measurements, and lipid variables
were collected.

Excluded due to lost follow-
up and insufficient data.
(n=59)

Data analysed
(Cases n=125)

Fig. 1. STROBE Flowchart of study methodology

Excluded due to lost follow-
up and insufficient data.
(n=134)

\..

Data analysed
(Controls n=162)
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study, the data were obtained from 287
women aged 25-75 years who were unre-
lated up to their first cousin (cases=125,
controls=167) (Fig. 1). Women having a
bad obstetric history (still birth, miscar-
riage, fetal death, pre-term delivery, neo-
natal deaths, and neonatal anomalies) or
whose child had died within 5 years of
birth, irrespective of the pregnancy order
were placed in the case group. The con-
trol group consisted of women who had
successful pregnancy outcomes (i.e., no
bad obstetric history). Pregnant women
and women suffering from chronic dis-
eases or those from cardiometabolic dis-
eases such as chronic arterial diseases,
myocardial infarction, arteriosclerosis,
heart attack, angina, and ischemic heart
diseases were excluded from the present
study. Details on lifestyle/demographic
variables were obtained. Those women
having history of smoking (any tobacco
products) and alcohol consumption were
considered as smokers and alcoholics
respectively. A women was considered
as being literate if she had attended any
educational institution, was employed
or if she had any source of income. The
Somatometric measurements like height,
weight, hip circumference, and waist cir-
cumference were taken. Physiological
variables were also included like blood
pressure (systolic blood pressure (SBP)
and diastolic blood pressure (DBP))
and pulse rate. Intravenous blood sam-
ple (2ml) was taken for lipid profiling.
Ethical clearance was obtained from the
Ethical Committee of the Department of
Anthropology, University of Delhi, India.

Statistical analysis
The descriptive statistics were used to

determine the distribution of data. Chi-
square test was conducted for categorical

variables. Two-tailed t-test was conduct-
ed on normally distributed data between
cases and control group. The odds ratio
(O.R.) was determined for risk estima-
tion among the distribution of various pa-
rameters between cases and controls. The
probability (p) value for alpha (a)<0.05
is considered as statistically significant
for all statistical tests. Statistical analysis
was done using SPSS 25.0 version.
Guidelines followed: — BMI (Body
Mass Index), WHR (Waist Hip Ratio) and
WC (Waist Circumference) (Commit-
tee 2000) — World Health Organisation;
SBP/DBP (Hypertension) (Chobanian et
al. 2003) - JNC 7; Lipid Variables — TC,
(Total Cholesterol, Triglyceride, HDL-C
(High density lipoprotein cholesterol),
LDL-C (Low density lipoprotein Choles-
terol), VLDL (Very Low-Density Lipopro-
tein), Non-HDLC (non-HDL cholesterol)
(Pasternak 2002) — NCEP-ATP III

Results

A total of 287 samples were collected
which varied within the variables. The
samples details were tabulated accord-
ing to the demographic, somatometric
(anthropometric) and biochemical vari-
ables. A higher number of women were
educated (24.7%) and a smaller number
of women were consuming alcohol (al-
coholic) (2.5%) in the control group.
The smokers (19.2%) and unemployed
(52.8%) were more prevalent among cas-
es (Table 1).

These differences however, were not
found to be significant. However, the rel-
ative differences indicated the influence
of negative variables (alcoholic, unem-
ployed, smoking, and illiteracy) in the
case group. The total mean age of the
present population was 43.43+12.26
years, whereas the mean age of cases
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and controls was 47.10+11.86 years and
40.60+11.84 years respectively. Women
in the case group were younger at 1st
conception (17.89+2.88 years) as com-
pared to the control group. (18.77+4.01
years). However, this difference was not
statistically significant. The mean value
of the number of pregnancies was high
in the case group and was a statisti-
cally significant difference when com-
pared with the control group. The mean
BMI, WHR and WC were 22.64+4.84,
0.90%0.13 and 82.65*15.42 cm in the
case group and 22.93+5.19, 0.89+0.13
and 81.16=12.96 cm in the control
group respectively. The mean val-
ue for SBP in the case and control
groups was 116.68+23.04 mmHg and
110.05%+19.12 mmHg respectively. This
difference was statistically significant.
The mean DBP value was higher in
the case group (78.37+13.70 mmHg)
when compared with the control group
(75.47+12.25 mmHg). However, this
difference was not statistically signifi-
cant. The socio-demographic variables
seemed to influence SBP and DBP in
the present study. Both SBP and DBP
values fell within the normal range
in both case and control groups. The
mean TC was 151.41+44.42 mg/dl and
154.18+45.95 mg/dl among case group

and control group respectively. The
mean TG levels were 138.87+49.27 mg/
dl in case group and 129.36+42.52 mg/
dl in the control group. HDL-C was ap-
proximately equal among both case
(46.61£13.36 mg/dl) and control
groups (46.56+12.49 mg/dl) and falls
in the abnormal range. The mean LDL
was found to be higher in the control
group (81.73+48.30 mg/dl) than cas-
es (77.28+44.08 mg/dl). The mean
VLDL was higher in the case group
(27.77£9.85 mg/dl) than the con-
trol group (25.87+8.50 mg/dl). The
mean Non-HDLC values were higher
in control group (107.61+46.72 mg/
dl) as compared to the case group
(104.80+44.24 mg/dl). Both case and
control groups were not found to differ
statistically w.r.t. TG, TC, HDL-C, LDL,
VLDL and Non-HDLC.

The mean levels of HDL-C and VLDL
were found to be abnormal among both
case and control groups (Table 2).

Those women who had a poor obstet-
ric history were more likely to have had
higher WC (OR=1.00, p=0.99), WHR
(OR=1.46, p=0.25), and Hypertension
(OR=1.94, p=0.10), except for BMI
(Body Mass Index), where odds for hav-
ing underweight (OR=0.92, p=0.0.78),
overweight (OR=0.87, p=0.73), and

Table 1. The demographic and lifestyle characteristics of Bhil women of Rajasthan

Variables Cases Controls Total Chi-Square

(n=125) (n=162) (n=287) p-value
Literacy Literate 29 (23.2) 40 (24.7) 69 (24.1)

. 0.717
Illiterate 96 (76.8) 122 (75.3) 218 (75.9)

Alcohol Alcoholic 7 (5.6) 4 (2.5) 11 (4.1) 0.289¢
Non- Alcoholic 118 (94.4) 158 (97.5) 276 (95.9)

Smoking Smoker 24 (19.2) 24 (14.8) 48 (17.0) 0.324
Non-Smokers 101 (80.0) 138 (85.2) 239 (83.0)

Occupation Employed 59 (47.2) 83 (51.2) 142 (49.2) 0.498
Unemployed 66 (52.8) 79 (48.8) 145 (50.8)

Statistically significant at p<0.05; * = Yate’s correction; Values in parentheses depict percentages.
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Table 2. Somatometric (anthropometric), physiological and biochemical variables among Bhil women of
Rajasthan
Variables Total Cases Controls t-test
Mean+SD Mean+SD Mean=SD p-value

Age (years) 43.43+12.26 47.10+11.86 40.60+11.84 <0.0001
Age at 1st conception 18.39+3.60 17.89+2.88 18.77+4.01 0.067
No. of pregnancies 4.01x£1.93 5.06+1.85 3.19+1.56 <0.0001
BMI* (Kg/m) 22.80+5.03 22.64+4.84 22.93+5.19 0.626
WHR® 0.89+0.12 0.90+0.13 0.89+0.13 0.817
WCs¢ (cm) 81.81+14.08 82.65+15.42 81.16+12.96 0.381
SBP¢ (mmHg) 112.95+21.14 116.68+23.04 110.05+19.12 0.010
DBP* (mmHg) 76.73+12.96 78.37+13.70 75.47+12.25 0.067
TC' (mg/dl) 153+45.21 151.41+44.42 154.18+45.95 0.671
TGg (mg/dl) 133.37+45.61 138.87+49.27 129.36+42.52 0.147
HDL-C (mg/dl) 46.58+12.82 46.61+13.36 46.56+12.49 0.980
LDL (mg/dl) 79.88+46.50 77.28+44.08 81.73+48.30 0.501
VLDL (mg/dl) 26.67+9.12 27.77+9.85 25.87+8.50 0.147
Non-HDLC (mg/dl) 106.42+45.60 104.80+44.24 107.61+46.72 0.668

Reference values: “BMI 18.5-22.9 kg/m?, "WHR <0.80, ‘WC <80, SBP <120, “DBP <80, TC <200,
¢TGg<150, "HDL-C>50, ‘LDL<130, 'VLDL<30, "Non-HDLC<130.

Table 3. Odds ratio (OR) and 95% confidence interval (95%CI) for somatometric (anthropometric), and
physiological variables by cases and controls distribution

OR

Variable Level Cases Controls (95% CI) p-value
BMI (kg/m?) Normal 18.5-22.9 49 (40.5) 58 (37.4) Reference
Cases: 122, Con- Underweight <18.5 0.91
trols: 155, =276 & 24(198)  310.0) (45" ) 079
Overweight 23-24.9 14(116) 19123) o8 o) 0734
Obese 225 34081 47(03) 4%'5316.53) 0.602
WC (cm) Normal <80 59 (48.4) 76 (48.4) Reference
Cases: 122, Con- Abnormal >80 1.00 0.994
trols: 157, n=279 63 (51.63) 81 (51.59) (o 77 c )y
WHR Normal <0.80 17 (13.9) 30 (19.1)  Reference
Cases: 122, Con- Abnormal >0.80 1.46 0.254
trols: 157, n=279 105 (86.1) 127 (80.9) o -c"" o)
Hypertension Normal 120/80 62 (52.1) 98 (64.0)  Reference
(SBP/DBP) mm/Hg  pre HTN 120-139/80-89 1.54
Cases: 119, Con- 41344 20749 9076y 0112
trols: 153, n=272
HTN Stage 1+Stage 2 >140/>90 16 (13.4) 13 (8.5) (0.313.?:32) 0.102

Abbreviations: Pre-NTH, prehypertension, HTN, hypertension. Values in parentheses depict percentages
and 95% CI, as mentioned.
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Table 4. Odds ratio (OR) and 95% confidence interval (95%CI) for biochemical variables for cases and

controls distribution

Cases

Controls OR

Variable Level n—84 =115 (95% CI) p-value

TC (mg/dl) Normal <200 81 (96.4) 107 (93.0) Reference 0311
Abnormal>200 3 (3.6) 8 (7.0) 0.49 (0.13-1.92)

TG (mg/dl) Normal50-150 47 (56.0) 76 (66.1) Reference 0.147
Abnormal>150 37 (44.0) 39 (33.9) 1.54 (0.86-2.74)

HDL-C (mg/dl) Normal>50 34 (40.5) 49 (42.6) Reference 0.763
Abnormal <50 50 (59.5) 66 (57.4) 1.09 (0.62-1.93)

LDL (mg/dl) Normal<130 79 (94.0) 107 (93.0) Reference 0.777
Abnormal>130 5 (6.0) 8 (7.0) 0.85 (0.27-2.69)

VLDL (mg/dl) Normal<30 47 (56.0) 76 (66.1) Reference 0.147
Abnormal>30 37 (44.0) 39 (33.9) 1.54 (0.86-2.74)

Non-HDLC (mg/dl) Normal<130 67 (79.8) 88 (76.5) Reference 0.587
Abnormal>130 17 (20.2) 27 (23.5) 0.83 (0.47-1.64)

Dyslipidemia Normal 22 (26.2) 35 (30.4) Reference 0.513
Abnormal 62 (73.8) 80 (69.6) 1.23 (0.66-2.31)

Values in parentheses depict percentages and 95% CI, as mentioned.

obese (OR=0.86, p=0.60), were fewer in
the case group.

Although not significant, odds of de-
veloping pre-hypertension (OR=1.54,
p=0.11) and hypertension was higher in
the case group when compared with the
control group (Table 3).

The biochemical variables for car-
diometabolic risk showed higher odds
for abnormal TG (OR=0.1.54, p=0.15),
HDL-C (OR=1.09, p=0.0.76), VLDL
(OR=1.54, p=0.15), and dyslipidemia
(OR=1.23, p=0.51) in the case group
when compared with the control group.
Variables like TC (OR=0.49, p=0.31),
LDL (OR=0.85,p=0.78), and Non-HDLC
(OR=0.83, p=0.59), were less likely to
have been abnormal in the case group.
Although, these increased and decreased
risks were not significant (Table 4).

Discussion

The total literacy in the present popula-
tion (24.1%) was found to be less than

the NSSO all India literacy report, which
showed that 61% of rural women to be
educated in 2014 (Literacy Rate In India
(NSSO And RGI) | data.gov.in). Poor ob-
stetric history among Bhil women can be
attributable to the lower mean age at 1st
conception and a greater number of con-
ceptions. Adverse lifestyle variables were
found to increase the chances for meta-
bolic syndrome (MetS) and cardiomet-
abolic risk (Gonzalez-Chica et al. 2017;
Kelishadi et al. 2016; Khalifah-Ourfali et
al. 2017). Moderate alcohol consumption
was associated with low risk of MetS and
favourable lipid levels (Du et al. 2017). In
the present study, demographic/lifestyle
variables identified the relative associa-
tion of adverse variables like alcoholic,
smoking, illiteracy, and unemployment
in the case group. It is likely that these
variables might have influenced SBP and
DBP in the present study. Nevertheless,
SBP and DBP values were within the
normal range in both case and control
groups. Except for HDL-C, none of the
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reported mean values of lipid variables
exceeded the normal range. Furthermore,
our study revealed that few women in the
case group exhibited an abnormal range
of TC, LDL, Non-HDLC and the others
members of population showed the ab-
normal range of TG, HDL-C, VLDL. This
result concurs with other Indian studies
(Bhardwaj et al. 2013; Chow et al. 2008;
Gupta et al. 1994). Our study also sug-
gests that high TGs and low HDL-C coin-
cided with elevated LDL. Small and dense
LDL-Cs was more atherogenic than their
large buoyant counterparts (Bradley and
Oberg 2008). Our study also identified
that poor obstetric history was a risk fac-
tor for abnormal TG and HDLC. Studies
have suggested atherogenic dyslipidemia
to be common among South Asia (Gama
et al. 2002; Gupta et al. 1997). Compa-
rable with our study, Bhardwaj et al.,
(2013) noted that the rural population of
Rajasthan was less overweight and obese
(NFHS-4) (National Family Health Sur-
vey) than the tribal population in the
present study. Abdominal obesity was
more prominent in the present study in
the case group which was probably con-
tributed by alcohol consumption, smok-
ing, high TG and low HDL-C levels and
hypertension. It was uncertain whether
BMI was an accurate representation of
body fat distribution (Townsend et al.
2008). Thus, higher BMI in the control
group did not indicate proper body-fat
distribution, considering WC and WHR
might have been more meaningful. Stud-
ies show that pregnancy can be related
to hypertension (Hedderson et al. 2012;
McDonald et al. 2008), a factor which
was also observed in our study. Howev-
er, this was not statistically significant.
In this case, a poor obstetric history
could be considered as a risk factor for
hypertension among Bhil women of Ra-

jasthan. The modernization of Indian
tribal groups has seen a shift in their nu-
tritional consumption status. The demo-
graphic transition among present tribal
groups, such as the Bhils, might be af-
fecting their nutrition status due to in-
creasing consumption of high fat foods.
Food restriction in Indian tribes was spe-
cially designed to protect human health,
which consequently may have negatively
affected pregnant women (Hartini et al.
2005; Santos-Torres and Vasquez-Gari-
bay 2003). However, current food con-
sumption pattern (consumption of pro-
cessed foods, oily foods, skipping meals,
lack of food availability etc.) and lifestyle
(lack of physical activity, sedentary life,
smoking, alcohol consumption) is es-
tranging tribal people from the benefits
of their natural diet, thereby, making it
necessary to implement restrictions on
non-beneficial dietary resources and pro-
mote healthy living.

Study limitations

The women in our study were not tested
for any additional disorders like hyper-
tensive disorder of pregnancy, gestational
diabetes mellitus, thyroid disease, kidney
diseases etc. which are additional param-
eters for determining cardiometabolic
health. We also did not determine wheth-
er women were on oral contraceptive pills
or not, which may affect cardiometabolic
health. The study included both women
whose progeny was under 5-years of age
or more than 5 years of age. These are
two different constraints which should be
checked separately for more valid results.

Conclusion

Poor obstetric history is an important
risk factor for cardiometabolic health
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among Bhil women. Proper care should
be provided to women with poor obstet-
ric history in order to minimize the risk
for cardiometabolic diseases. Poor ob-
stetric history was found to be relatively
associated with adverse demographic/
lifestyle variables which may enhance
cardiometabolic risk factors. Women
with a history of poor obstetric history
need to modify their lifestyle; second,
there should be early screening of their
lipid variables in order to check for car-
diometabolic diseases. However, studies
with a large sample size are required to
further validate our study. Additional-
ly, more studies are required to explore
post-partum cardiac health of women
among different population groups.
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