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Abstract
Background: Oral Contraceptive use, BP and BMI are strongly associated variables in terms of socio economic conditions.
Oral Contraceptives are an important and widely accepted contraceptive modality used throughout the world. Aim &
Objective: This study aims to examine the effects of socio-economic factors on Body Mass Index (BMI), Blood pressure (BP)
and contraceptive use by reproductive age-group females of Uttarakhand. Settings and Design: This study utilizes nationwide
data from the Fourth National Family Health Survey (NFHS-IV). Methods and Material: Information was collected from Indian
Institute of Population Sciences (IIPS) Mumbai and 17,300 women of Uttarakhand were considered for this study. Statistical
analysis used: For inter age-group comparisons of blood pressure, BMI and socio-demographic indicators, analysis of variance
(ANOVA) technique has been used. Results: The variation in mean age at menarche was found to be significant (p< 0.01,
ANOVA). The numbers of live births over the women's total lifetime were lower in the younger age groups (p<0.01, ANOVA).
Conclusions: The important findings of present study were that the use of contraceptive tended to have increased BMI and
elevated blood pressure, even though the magnitude of these was little (equal to 4% and 40% respectively).
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angiotensinogen, which, in its turn, causes elevation of
Introduction
blood pressure by the renin angiotensin-aldosterone
Oral Contraceptives are an important and widely accepted
system (RAAS) (6).
contraceptive modality used throughout the world (1). It
Studies in normotensive women have shown an increase
is considered as safe and effective form of birth control
in blood pressure associated with OCP (oral
method, which not only decreases unwanted pregnancies
Contraceptive) use (7). (BMI) is perhaps the most
but also generates many non-contraceptive health
commonly used measure for defining overweight, obesity
benefits (2-4). Due to the presence of estrogen receptors
and thinness in clinical practice and population surveys (8in all constituent layers of the blood vessels, the effects of
11). Many epidemiological studies have directed that
female sex hormones contained in contraceptives on the
intake to Oral contraception may result to cause variations
cardiovascular system has been subject of scientific
in systolic blood pressure (SBP), diastolic blood pressure
interest (5).
and the prevalence of hypertension in various study
Due to biological potency compared to estradiol (1,000
designs (12-14).
times more potent), intensifies the production of hepatic
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This study aims to examine the socio economic corelates
of Body Mass Index(BMI), Blood pressure (BP) and
contraceptive use by reproductive age group women of
Uttarakhand.
b.

A ims & Objectives
1.
2.
3.

To study prevalence of obesity and hypertension
among females of reproductive age group.
To explore the effects of contraceptive practices on
BMI and blood pressure among different age groups.
To study the association between the socio
demographic
variables
with
obesity
and
hypertension.

In addition, body height and weight were measured
by those health coordinators, who had some medical
back-ground and were employed by IIPS for the
supervision of data collection for biomarkers.
Body Mass Index: BMI is calculated by dividing weight
(kilograms) by height (metres2) (kg/m2). According to
WHO, BMI is categorized into the four categories
described as.

Status
Underweight
Normal
Overweight
Obese

Material & Methods
Study type – A cross sectional observational study.
Study Area- This study utilizes nationwide data from the
Fourth National Family Health Survey (NFHS-IV) (11). The
survey was performed in urban and rural areas of the
country.
Sampling Technique: A uniform sampling method was
adopted in all districts of the country. A whole village was
the primary sampling units for rural areas while for urban
it was census enumeration blocks. Field research agencies
from across the country were recruited and provided lists
of sampling units for each selected state or union
territories. NFHS-IV was designed to provide information
on various demographic parameters, family welfare and
health indicators at the state level and, for the first time,
at a district level as well and therefore NFHS-IV sample
size was increased as compared NFHS-III.
Study Population: Information was collected from 17,300
women of Uttarakhand. Due to missing and non-response
information for different variables, sample size has
variation at the time of analysis. The dataset contains
interval-specific information on the outcomes of interest
i.e. contraceptive use and about sterilization as well as on
education; As a result, this study explores in detail a wider
range of women’s reproductive behaviors.
Study Duration – We retrospectively analyzed data from
the national representative National Family Health Survey
(NFHS-IV), collected during 2015-16.
Data collection tools and Measurements
a. Blood pressure and anthropometry: In NFHS-IV,
clinical, anthropometric and biochemical evaluation
was done. An automatic battery operated BP
instrument was used for standardization of BP
measurements. Only medical or paramedical
personnel with specific training in study methodology
were involved in the survey. Sitting BP was measured
while the participant was sitting in a chair quietly for
5 min, three readings at 5-minute interval were
obtained and the last two were averaged for the final
BP measurement. In this study, we have categorized
the hypertension in four groups according to JNC-8
(12)

Categorization of BMI
BMI (Kg/m2
< 18.5
18.5 - 24.9
25.0 - 29.9
≥30.0

Statistical Analysis: All women subjects are divided into
six age groups. For inter-age-group comparisons of BMI,
blood pressure and socio-demographic indicators, ANOVA
is used. The relationships of BMI or systolic or diastolic
blood pressure with contraceptive use and sociodemographic variables are examined by ANOVA with age
as a covariant factor. All statistical analysis is conducted
using SPSS (Version-24), and significance level is set as 5%
throughout the study.

Results
Socio-Demographic Characteristics: As shown in (Table
1), all socio-demographic characteristics of the subjects,
divided into six age groups. The mean age at menarche
was lowest in the 15-19 age groups, the variation in mean
age at menarche was found to be significant (p < 0.01,
ANOVA). The numbers of live births over the women’s
total lifetime were lower in the younger age groups (p<
0.01, ANOVA). The total number of live births was lowest
in 15-19 age group (p< 0.01, Bonferoni’s multiple
comparison test). Mean years of education were longest
in the 15-19 age groups than in the other age groups (p <
0.01, ANOVA, and p< 0.05, Bonferoni's multiple
comparison tests).
BMI and Blood Pressure: As shown in (Table 2), BMI had
consistent increment according to age. (p < 0.01,
Bonferoni’s multiple comparison test). The proportion of
pre-obese and obese categories (pooled) was highest in
the 40+ age group, accounting for 32.3%, followed by 3539 and 30-34, accounting for 29.6% and 25.6%
respectively. In Table 3 Significant inter-group differences
were seen for both types of blood pressure (p < 0.01 for
both, ANOVA). Systolic and Diastolic blood pressure was
highest in the 40+ age group than for the other age groups
(p < 0.01, Bonferoni’s multiple comparison test). The
prevalence of Pre Hypertension, Hypertension-I and
Hypertension-II, was highest among the 40+ age group,
with respective proportion as 54%, 19.6% and 5.5% (Table
3).
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Factors related to BMI and blood pressure: As shown in
(Table 4), BMI, systolic blood pressure and diastolic blood
pressure differed significantly with number of live births,
highest year of education and age at menarche (ANOVA
with age adjustment).
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underlying to explore the effect of OCs use on BMI and
Blood pressure among society.

Conclusion
The important findings of present study were that the use
of contraceptive tended to have increased BMI and
elevated blood pressure, even though the magnitude of
these was little (equal to 4% and 40% respectively), and
socio demographic factors were associated BMI or blood
pressure both.

Discussion
In the present nation-wide cross-sectional study among
females of reproductive age group (15-49 years), the use
of OC was positively associated with SBP, DBP levels and
body mass index. It has been observed that with increase
in age a dramatic increase in over-weight and obesity is
observed. In this study the prevalence of obesity,
including pre-obese and obese categories were more in
later age groups with relatively higher values recorded
among the 30-39 age group (39.4%), 40-49 age group
(51.1%) and 50-59 age group (48.5%). However in
comparison to our study, prevalence of obesity is found to
be less in 30-39 age group (26.9%) 40-49 age group (36%)
and >50 age group (28.7%) and out of three above forty
females, two females were obese or overweight which
was statistically significant between all age groups.(8)
Nagai et al. also observed high BMI of 25.0 to 27.4 kg/m2
in middle aged women (Nagai et al. 2010).
As the age advances rise in blood pressure is observed
because of the stiffening of the walls of the aorta and
arteries. Age was found to be an important risk factor for
hypertension.(1) In our study, high mean systolic and
diastolic BP was observed in more than 40 years women
similar study done by other authors also observed that the
highest mean value of systolic and diastolic BP both were
among the 45-54 year age group females.(19, 21)
The important findings of present study were that the use
of contraceptive tended to have increased BMI and
elevated blood pressure, even though the magnitude of
these was little (equal to 4% and 40% respectively), and
socio demographic factors were associated BMI or blood
pressure both. Some other covariates may intervening the
association of oral contraceptive use and BMI and blood
pressure that are beyond the scope of the current study.
The present study has several demerits as well. On data
part, lack of information is there regarding the use of
duration of contraceptive use and therefore association is
considered only. As a study of the cross-sectional design,
could not be used to determine causation. Furthermore,
Investigation of mechanism underlying the relationship
between contraceptive use and BMI and SBP/DBP could
not determine how the association may be affected by
these factors. Despite these demerits, this study had
several major merits. To our knowledge, this is the first
reported study to assess the association between OC use
and hypertension or pre-hypertension along with Body
mass index in Uttarakhand State, India using nationally
representative data. In future, there is much need of the
studies regarding investigating the mechanisms

Recommendation
The study can be further analyzed using primary data

Limitation of the study
This is cross sectional study so we were not able to
measure few variables like duration of contraceptive use

Relevance of the study
Socio-demographic and epidemiological dynamics of a
population changes over time. The associated outcome of
key socio-demographic variables with contraceptive
behavior of a population must also change accordingly.
Keeping this in mind and ample scope for further research
the present study is designed.
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Tables
TABLE 1 : SOCIO DEMOGRAPHIC CHARACTERISTICS OF THE SUBJECTS
Variables

Age
(Years)
15-19
20-24
25-29
30-34
35-39
>40

N

Mean(SD)

Statistical Significance*

Multiple comparison analysis of age
groups
Total children ever born
47
1.04(0.20)
p<0.01
15-19 years< all other ages, p<0.01
1209
1.54(0.71)
20–24 years< all other ages, p<0.01
2222
2.11(0.96)
25-29years< 30-34 years, p<0.01
1907
2.59(1.13)
30-34 years< 40+ years, p=0.041
743
2.51(1.08)
35-39 years< all other ages, p<0.01
125
2.22(1.02)
40+ years< all other ages except 30-34
p<0.01
Highest year of Education
15-19
3140
4.72(1.69)
p<0.01
15-19 years<all other ages, p<0.01
20-24
2849
4.15(1.80)
20–24 years<40+ years,p=0.032
25-29
2403
4.32(1.49)
25-29years<30-34 years, p=0.041
30-34
1788
4.40(1.53)
30-34 years< 40+ years,p=0.030
35-39
1441
4.43(1.53)
35-39 years<all other ages, p<0.01
>40
1864
4.26(1.48)
40+ years< all other ages except 30-34
p<0.01
Age at menarche
15-19
3167
13.97(4.61)
p<0.01
15-19 years<all other ages, p<0·001
20-24
3048
14.52(5.80)
20–24 <all other ages, p<0·001
25-29
21
14.48(1.86)
25-29years< all other ages, p<0·001
*Statistical Significance among age group is examined by one-way ANOVA with multiple comparison analysis by Bonferoni’s method

TABLE 2 PREVALENCE OF OBESITY FOR THE SUBJECT FEMALES
Age
BMI(kg/m2)**
Underweight
Normal
Pre Obese
Obese
Total
(Years)
N
Mean(SD)
N
%
N
%
N
%
N
%
N
%
15-19
3219
19.81(3.21)
1064
33.1
2002
62.2
132
4.1
21
0.7
153
4.8
20-24
3056
20.91(3.55)
676
22.1
2070
67.7
246
8
64
2.1
310
10.1
25-29
2744
21.84(4.01)
434
15.8
1814
66.1
406
14.8
90
3.3
496
18.1
30-34
2285
22.67(4.18)
296
13
1406
61.5
479
21
104
4.6
583
25.6
35-39
2129
23.14(4.52)
253
11.9
1247
58.6
472
22.2
157
7.4
629
29.6
40+
3392
23.41(4.95)
430
12.7
1867
55
781
23
314
9.3
1095
32.3
*Statistical significance among age groups was examined by one-way ANOVA (p<0·01) with multiple comparison analysis by Bonferoni’s
method (15-19<all other age groups, p<0·01; 20-24<all other age groups, p<0·01; 25-29<all other age groups, p<0·01; 30-34<all other age
groups, p<0·01).
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TABLE 3 : MEAN (SD) BLOOD PRESSURE AND PREVALENCE OF HYPERTENSION FOR THE SUBJEC T FEMALES
Age
(Years)

Systolic BP
Diastolic BP
Normal
Pre
Hypertension 1 Hypertension 2
(mmHg)*
(mmHg)!
Hypertension
N
Mean(SD)
N
Mean(SD)
N
%
N
%
N
%
N
%
15-19
3145
110.27(10.11)
1064
73.08(8.02)
2324 73.90%
789
25.1
60
1.9
15
0.5
20-24
3003
111.31(10.56)
676
74.64(8.18)
2044 68.10%
915
30.5
110
3.7
16
0.5
25-29
2687
112.35(10.88)
434
76.16(8.33)
1641 61.10%
997
37.1
139
5.2
19
0.7
30-34
2242
114.98(11.96)
296
78.43(8.89)
1177 52.50%
998
44.5
195
8.7
34
1.5
35-39
2094
118.08(13.56)
253
80.51(9.46)
878
41.90%
1080
51.6
269
12.8
72
3.4
40+
3344
121.69(15.83)
430
81.81(9.81)
1189 35.50%
1805
54
656
19.6
184
5.5
*Statistical significance among age groups was examined by one-way ANOVA (p<0·01) with multiple comparison analysis by Bonferoni’s
method (15-19<all other age groups, p<0·01; 20-24<30-34 years, p=0·012; 20-24<35-39 years, p<0.01; 0-24<40+years, p<0.01;2529years<30-34years, p<0.01, 25-29 years<35-39years, p<0·01,25-29<40+, p<0·01, 30-34<all other age groups, p<0·01,35-39<all other age
groups, p<0·01).
!Statistical significance among age groups was examined by one-way ANssOVA (p<0·01) with multiple comparison analysis by Bonferoni’s
method (15-19<all other age groups, p<0·01;20-24<all other age groups, p<0·01;25-29<all other age groups, p<0·01; 30-34<all other age
groups, p<0·01;35-39<all other age groups, p<0·01).

TABLE 4 MEAN (SD) OF BMI AND DIASTOLIC A ND SYSTOLIC BLOOD PR ESSURES BY SOCIO-DEMOGRAPHIC
VARIABLES
SocioDemograph
ic Variables

Systolic BP(mmHg)*

BMI

N

Mean(S.D.)

Significan
ce

N

Mean(S.D.)

Diastolic BP (mmHg)!

Significa
nce

N

Mean(S.D.)

Significa
nce

Total children ever born
≥3
14002
21.74(4.20)
p<0.01
13739
114.02(12.56)
p<0.01
137337
76.72(9.20)
p<0.01
<3
2823
22.53(4.76)
2778
118.32(14.77)
2778
80.18(9.63)
Highest year of education
0
3364
21.97(4.36)
p<0.01
3302
117.62(14.03)
p<0.01
3302
79.46(9.47)
p<0.01
>5
2078
22.02(4.32)
2053
116.39(13.92)
2053
78.80(9.20)
5-8
2639
21.78(4.36)
2588
114.40(12.71)
2588
77.20(9.25)
8-10
2889
21.45(4.07)
2846
113.09(12.44)
2845
75.33(9.22)
10-12
2759
21.45(4.02)
2712
113.32(12.24)
2711
75.66(9.13)
12+
3096
22.51(4.56)
3016
113.61(12.25)
3016
76.95(9.18)
Age at
menarche
10-12
458
20.85(4.25)
142
117.04(13.89)
142
74.33(8.72)
p<0.01
p<0.01
p<0.01
13
1778
20.33(3.32)
1737
110.28(9.68)
1736
73.09(7.91)
14
2360
20.28(3.28)
2321
110.90(10.64)
2321
73.80(8.30)
15+
1617
20.36(3.46)
1588
111.13(10.39)
1587
73.87(7.95)
*Statistical significance was analysed by ANOVA with age as a covariant; !Statistical significance was analysed by ANOVA with age as a
covariant; ns: not significant
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