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ABSTRACT: The present study tends to observe the trends and determinants of
blood pressure and its association with clusters and sub-clusters of menopausal symptoms
among rural women of Uttar Pradesh. The study consisted of 351 women from 35 to 55 years
of age from rural area of Kanpur (India). The menopausal symptoms were evaluated using
the Greene Climacteric Scale and JNC VII criteria was used to assess the blood pressure
status of the participants. Analysis of data revealed that the mean scores of psychological,
anxiety, depression, somatic and loss of interest in sex menopausal symptoms were
significantly higher among hypertensive women as compared to their normotensive
counterparts except vasomotor symptoms. In multivariate regression analysis, women with
age above 45 years, lower middle class, postmenopausal status, osteoporosis and
overweight were shown to be possible risk factors of occurrence of hypertension.
Menopausal transition was one of the important determinants of developing hypertension
with the perimenopausal women had 1.2 folds and postmenopausal women had 3.9 folds
higher risk of developing hypertension than their premenopausal counterparts.
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INTRODUCTION

High blood pressure or hypertension is one the
cause of cardiovascular disease and an important
public health issue in developed as well as in
developing countries (Kearney et al., 2004). According
to Kearney et al. (2005) total estimated hypertensive
population was 60.4 million males and 57.8 million
females in 2000, which is estimated to increase 107
million males and 106 million females in year 2025.

The burden of cardiovascular disease is higher in
developing countries and the situation in India is not
very encouraging. It was observed by the Anchala et
al. (2014) that the prevalence of hypertension was
25% in rural and 33% in urban areas of India.
According to WHO, (2008) estimates, 33.2% Indian
men and 31.7% Indian women were suffering from
hypertension (non-communicable diseases country
profiles, 2011).

Previous research (Bhagat et al., 2010; Tandon
et al., 2010; Zilberman et al., 2015) have established
that the postmenopausal women are at greater risk of
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developing cardiovascular problems in India as well
as across the globe. According to Staessen et al.
(2001) in aging women systolic blood pressure
increases abruptly and it could be due to the hormonal
changes during the menopause. Most of the studies
have shown significant prevalence of increased
systolic and diastolic blood pressure after menopause
(Skrzypczak and Szwed, 2005; Nwankwo et al., 2013).
A study performed by Crews and Williams (1999) have
illustrated that the variability in blood pressure trend
could be due to various environmental, physiological
and socio-cultural stimuli, but the relation between
blood pressure and menopause is complex. Studies
conducted on Australian women concluded that
during menopausal transition phase, hormonal
changes directly or indirectly affect the risk of
developing the cardiovascular disease (Guthrie et al.,
2004).During the menopause, women experienced the
depression, anxiety and vasomotor symptoms which
are also associated with the progression and incidence
of  hypertension (Yusuf et al., 2004; Lima et al., 2012;
Herber Gast et al., 2015). It was also found that women
with hypertension could report complaints of having
sleep disturbances, hot flushes, anxiety, depression,
headaches, palpitations, tiredness etc (Fletcher et al.,
1998; Ikeda  et al., 2006).

Menopause is a natural biological process, which
is also influenced by psychological and social factors.
In India the numbers of menopausal women are
approximately 43 million which is expected to increase
103 million till year 2026 (Unni, 2010). Due to the
increasing life expectancy significant proportion of
mid-life women would experience the menopausal
transition phase and also vulnerable to various
negative health outcomes such as cardiovascular
disease, osteoporosis, severe menopausal symptoms,
hypertension etc. Data regarding association of
menopausal symptoms with hypertension and
determinants of hypertension is sparse from rural area
of North India. Hypertension is considered one of the
major risk factors of the cardiovascular diseases and
affects women during their postmenopausal life,
therefor  it is imperative to understand its
epidemiology and determinants during the
menopause which would help to promote the
therapeutic strategies and health safety well before
to improve the quality of life. Thus, this study was

carried out with the objectives (i) to describe trends
of blood pressure in different menopausal stages (ii)
to gauge the possible determinants of high blood
pressure (iii) to ascertain the association of blood
pressure with menopausal symptoms among rural
women of Kanpur, India.

MATERIAL & METHODS

Land and people: Uttar Pradesh, is a state
situated in northern part of India. Kanpur district is
considered as the commercial and industrial centre of
Uttar Pradesh. The present cross-sectional study was
carried out on six villages namely Chandula, Lodhar,
Bachipur, Etra, Dilwarpur Tuswa, and Kursauli of
Kanpur, India (Figure 1).

Fig 1: Study area (Kanpur, Uttar Pradesh, India)

Participants: A sample of 351 rural Indian women,
with ages between 35-55 years was enrolled for the
study. The pilot study was conducted from December
2015 to January 2016 in the rural area of Kanpur to
improve the questionnaire. Participants who were
pregnant/ lactating, unmarried and had undergone to
oophorectomy or hysterectomy were excluded from
the study.

Initially, women were asked about their age, marital
status, age at menarche and menopause, education
level, parity, working or non-working, number of
members in a family, type of family whether joint or
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nuclear, use of oral contraceptive, consumption of
tobacco. Mean age at menarche was ascertained by
using Kaplan Meier survival curve. The sample was
divided into three categories according to their
menopausal status: premenopause (menstruating
regularly), perimenopause (menstruation becomes
irregular but has occurred once during the past twelve
months) and postmenopause phase (after the
menopause when there are no periods) following the
definition given by WHO (1996). Prior to gathering
the data, all the participants were informed about the
purpose of the study and their verbal informed consent
was taken. Ethical clearance for the study was
obtained from the ethical committee of the institution.

Two anthropometric measurements i.e. height
(cm) and weight (kg) of all the participants were taken
following the standard techniques described by
Weiner and Lourie (1981) and calculated their body
mass index (kg/m2). T-score of each subject was
measured from the calcaneus by using ultrasound
based bone densitometer (McCue C.U.B.A. clinical).
This is a clinical manual graded T-score value into
three categories. The value for T-score – 1.0 SD
designated as normal, T-score between -1.0 and -2.0
SD mentioned as osteopenia and T-score less than -
2.0 SD considered as osteoporosis. Age was
ascertained from their date of birth. Most of the women
were able to recall their date of birth and this was
verified from their voter ID and Aadhar card
(Government documents of Republic of India).

Instruments: Socio-demographic characteristics
(age, education level, occupational status, family
structure and use of oral contraceptives) of the
participants were recorded. To record the socio-
economic status (SES), Aggarwal scale was used
(Aggarwal et al., 2005). It consists of 22 items and
has a scale ranging from 0 to 7. The scale is divided
into six socio-economic categories: upper high (more
than 76), High (61-75), Upper middle (46-60), Lower
middle (31-45), Poor (16-30) and very poor (less than
15) (Aggarwal et al., 2005).

Greene Climacteric scale (Greene, 2008) which
includes 21 symptoms was used to appraise the
menopausal symptoms of the participants. This scale
was translated into regional language. These
symptoms were divided into four clusters and 2 sub-
clusters: psychological where anxiety sub-cluster and

depression sub-cluster, somatic, vasomotor and loss
of interest in sex. Respondent’s response was
computed for each symptom according to its current
condition on four-point scale: not-at-all (0); a little
(1); quite a bit (2); extremely (3). The mean value for
each symptom was calculated by the addition of all
individual values which was divided by the total
number of participants and the total mean value of
each symptom shows the total mean scores of each
cluster and total mean value of each cluster represents
total Greene scale.

Blood pressure of each subject was recorded
three time susing electronic sphygmomanometer
(Trustcheck ACE model-HL868ZA). The subject was
asked to sit relaxed on a chair and free from any
stressful activities. The pressure cuff was wrapped
closely to the upper arm and its lower portion above
the elbow. Then blood pressure was recorded after
the subject had rested at least for 15-20 minutes. The
average of the last two readings was used in the
analyses. The 7th Report of the Joint National
Committee (JNC VII) on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
was used to categorize the blood pressure (Chobanian
et al., 2003). All the respondents were stratified into 2
categories according to their blood pressure level i.e.,
normotensive (254) and hypertensive (97).

Statistical analysis: The data thus collected were
entered into the SPSS. Quantitative data were
presented as mean +SD, whereas qualitative data were
expressed as percentage. Student t-test was applied
to determine between group comparisons i.e. between
hypertensive and normotensive participants. The
categorical variables were compared between
hypertensive and normotensive participants using
chi-square analysis. Univariate and multivariate
regression analysis were employed to find out the
possible determinants of hypertension among rural
women.Hypertension was considered as dependent
variable, while age, education, age at menarche, socio-
economic status, family structure, use of oral
contraceptive, menstrual status, body mass index
(BMI) and T-score were the independent variables.
Significance of p < 0.05 and a confidence interval of
95% were taken for all tests. All of these statistical
considerations were conducted using SPSS (version
19.0, SPSS Inc.).
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RESULTS

Socio-demographic profile and physiological
variables among normotensive and hypertensive rural
women of Kanpur are summarized in Table (1).
Prevalence percentage of hypertensive women was
highest in the oldest age group 51-55. The mean age
of normotensive and hypertensive women was
43.5±6.5 years and 47.5±6.5 years respectively. Mean

age at menarche was 14.1±1.2 years and 14.2±1.2 years
in normotensive and hypertensive women
respectively. Very few normotensives (13%) and
hypertensive women (9.2%) used oral contraceptives.
Concerning their family structure, majority of
normotensive women (57.1%) were from nuclear family,
while a large proportion of hypertensive women
(50.5%) were belonging to joint family.

TABLE 1

Socio-demographic and physiological variables among normotensive and hypertensive rural women of Kanpur

A considerable proportion of illiterate women
(62.9%) were in hypertensive category. Highest
number of normotensive women (72.8%) belonged to
lower-middle class family, while 33% hypertensive
women were from lower middle class. About 22%
normotensive women and 57.1% hypertensive women
belonged to poor socio-economic status. Prevalence
of normotensive and hypertensive women in

underweight category was 41.3% and 25.8%
respectively, while overweight category of BMI noted
14.9% normotensive and 23.7% hypertensive. In
normotensive women about 19.3% women had normal
T-scores, 38.9% and 41.7% were osteopenic and
osteoporotic respectively. Whereas in hypertensive
category only 14.4% women exhibited normal T-
scores, 20.6% women were osteopenic and most of
the women (64.9%) were osteoporotic.
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TABLE 2

Frequency distribution in different categories of blood pressure as per JNC VII criteria

in different menopausal stages among rural women of Kanpur
                                 Hypertension

Normal Prehypertensive Stage I Stage II
DBP <80 80-89 90-99 >100
SBP <120 120-139 140-159 >160
Premenopause 70 (59.3%) 30 (25.4%) 17 (14.4%) 1 (.8%)
Perimenopause 53 (45.2%) 40 (34.1%) 14 (11.9%) 10 (8.5%)
Postmenopause 21 (18.1%) 40 (34.4%) 38 (32.7%) 17 (14.6%)
Totalp<.05*, p<.01**, p< .001*** 144 (41%) 110 (31.4%) 69 (19.6%) 28 (7.9%)

Fig 2: Frequency distribution of the normotensive and
hypertensive women in different menopausal stages

The frequency distribution of the normotensive
and hypertensive women in different menopausal

stages is portrayed in Figure 2. It is evident from the
figure that the proportion of hypertensive women
increased significantly with menopausal transition i.e.,
from premenopausal stage to postmenopausal stage.
Table (2) presented that 25.4% premenopausal women,
34.1% perimenopausal and 34.4% postmenopausal
women were present in pre-hypertensive category,
while maximum number of postmenopausal women
were present in stage I (32.7%) and stage II (14.6%)
category of hypertension. Hypertensive women had
higher mean scores of psychological symptoms
anxiety sub-cluster,  depression sub-cluster
symptoms, somatic symptom, vasomotor symptoms
and loss of interest in sex symptoms than their
normotensive counterparts displayed in Table (3).

TABLE 3

Descriptive statistics of normotensive and hypertensive rural women in all cluster and sub-clusters of

menopausal symptoms among rural women

Clusters and sub-clusters of symptoms Normotensive(Mean ± SD) Hypertensive(Mean ± SD) t-test
Psychological 8.07±4.0 9.14±4.0 2.07 *
Anxiety 4.27±2.2 4.90±2.2 2.10 *
Depression 4.49±2.1 5.08±2.4 1.9 *
Somatic 4.90±2.7 5.47±2.9 1.4 *
Vasomotor 2.28±1.2 2.40±1.0 0.56
Loss in sex interest 1.84±.66 2.18±0.7 3.94 ***

TABLE 4

Univariate regression analysis between hypertension and various bio-social factors of rural women
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p<.05*, p<.01 **, p< .001***OR: Odd ratios, 95% CI: Confidence Interval, R Reference category

Univariate and multivariate regression analysis
have been performed to ascertain determinants of
hypertension (Table 4). It is evident from the Table 4
that as per univariate analysis, advancing age (above
45), illiteracy, lower middle class, joint family structure,
postmenopausal phase and low T-scores were the
possible risk factors of developing hypertension. No
significant association of hypertension was recorded
with age at menarche and use of oral contraceptives.
Menopausal transition was one of the important
predictors of developing hypertension. Results of the

multivariate logistic regression analysis revealed that
the perimenopausal women had 1.2 folds and
postmenopausal women had 3.9 folds higher risk of
developing hypertension than their premenopausal
counterparts (Table 5). Women with lower T-score were
2.3 times (95% CI_1.3-4.0, p<.000) more likely to have
hypertension than their counterparts with normal T-
scores. Women who were underweight as well as
overweight revealed 1.7 times and 2.3 times respectively
higher probability of developing hypertension as
compared to women with normal weight.

TABLE 5

Multivariate logistic regression analysis of hypertension with age, education, socio-economic status, family type,

menstrual status, body mass index (BMI) and t-score among rural women

p<.05*, p<.01**, p< .001***OR: Odd ratios, 95% CI: Confidence Interval, R Reference category
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DISCUSSION

 Rural women revealed an age-related increment
in the prevalence of hypertension, whereas frequency
of hypertensive women was highest in the oldest age
group (51-55 years). Results of multivariate regression
analysis confirmed that probability of the
hypertension was 1.7 times more prevalent among
women above 45 years than the younger ones i.e.,
below 45 years. A trend of age-related increase in
systolic and diastolic blood pressure was registered
by a range of previous studies (Malhotra et al., 1999;
Benetos et al., 2000; Pinto, 2007; Rockwood et al.,
2012; Chu et al., 2015; Buford, 2016). Current findings
were in consensus with the report of Kaur et al. (2014)
they noticed higher systolic blood pressure (131.10
vs 126.56 mm of Hg) and diastolic blood pressure
(88.34 vs 87.79 mm of Hg) among females after
menopause as compared to before menopause. A
study of Skrzypczak and Szwed (2005) also reported
systolic and diastolic blood pressure increase after
the menopause. A cross-sectional study of Zanchetti
et al. (2005) on Italian women assessed an age
associated increment in mean values of blood
pressure,  exhibiting a higher  prevalence of
hypertension in postmenopausal women (64.1%) as
compared to the perimenopausal and premenopausal
women. Several population studies (Staessen et al.,
1989 and Amigoni et al., 2000) demonstrated that the
menopause increased the probability of hypertension
by two fold, even after adjusting for factors such as
age and body mass index. This may be attributed to
endogenous estrogens regulate vasodilation and thus
control blood pressure in premenopausal women,
whereas during postmenopausal phase the loss of
endogenous estrogen production coupled with aging
contribute to increment in blood pressure, thus the
high prevalence of hypertension in older women
(Barton and Meyer, 2009).

Lower educational level was found to be a
significant predictor of hypertension among rural
women of the present study. In convergence with the
findings of the current study Tyagi et al. (2015) while
examining the association of various biological and
social factors with progression of hypertension among
menopausal and post-menopausal women recognised
that the lower educational attainment was more likely
to be a r isk factors for  prehypertension or

hypertension among women. Our findings showed
compatibility with many other past cross-sectional
studies (Ibrahim, 2011; Tyagi et al., 2015).

In our study women with low socio-economic
status (SES) had 2.3 times more probability of the
occurrence of hypertension as compared to upper
middle-class women. A similar relationship between
hypertension and socio-economic status was
reported by numerous studies (Colhoun et al., 1998;
Mackenbach et al., 2003; Fernald and Adler, 2008). In
systematic review, Colhoun et al. (1998) found the
lower socio-economic status was associated with
higher blood pressure in the developed countries. A
cross-sectional survey of Fernald and Adler (2008)
recorded that the women with lower socio-economic
status were associated with the higher systolic blood
pressure. Interestingly, Olatunbosum et al. (2000)
observed a higher prevalence of hypertension in both
the extremes of socio-economic status. In contrast to
the reports of the present study Tyagi et al. (2015)
also found women with higher socio-economic status
had more chance to get hypertension. Education is
one of the major determinants of socio-economic
status and a considerable proportion of rural women
of present study were illiterate which may be
associated with greater prevalence of hypertension.

Analysis of data in the present study
documented that the participants with lower T-score
(95% CI_1.3-4.0, p<.000) had 2-3 folds higher
probability of having hypertension than their
counterparts with normal T-scores. In convergence
with our finding, Varenna et al. (2013) noted greater
prevalence of hypertension among osteoporotic
Italian postmenopausal women as compared to their
premenopausal counterparts and these hypertensive
women were more affected by osteoporosis. These
findings are in agreement with those reported by
Tsuda et al. (2001) they found that reduced BMD in
the hypertensive females might be associated with
high blood pressure in Japanese women and concluded
that the increased urinary calcium may lead to reduced
BMD in the hypertensive female.A study conducted
by Popovic and Tasic (2009) advocated an increment
in the systolic and diastolic blood pressure caused a
significant decrease in the bone mineral density
among postmenopausal women from Serbia. Results
from the earlier studies (Afghani and Johnson, 2006;
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Yazici et al., 2011; Kaur, 2014; Lee, 2015) have also
shown higher blood pressure and hypertension were
significantly and positively correlated with
osteoporosis in postmenopausal women. It is well
established by earlier researches (Bonjour et al., 1997;
Oparil and Arthur, 1999; Tsuda et al., 2001) that the
estrogen hormone played a significant role in the
regulation of bone mineral density and various
cardiovascular functions. Estrogen deficiency
associated with menopause might accelerate
abnormalities in the calcium metabolism at both the
cellular and systemic levels, which would explain, in
part, osteoporosis and hypertension in aged women.

In our findings, body mass index was one of the
important predictors of high blood pressure. Women
who were underweight (95% CI_1.0-2.8, p<.03) as well
as overweight (95% CI_0.9-3.1, p<.05) revealed 1.7
times and 2.3 higher likelihood of developing
hypertension. These observations are consistence
with the findings of previous researches (Stevens et
al., 2002; Harris et al., 2000; Aiyer et al., 2007). Cross-
sectional study of Aiyer et al. (2007) found baseline
BMI and increased weight during one year
significantly associated with the increased blood
pressure. Our results confirm these findings and
demonstrated that two extremes of BMI are the
predictor for hypertension. The high prevalence of
obesity, lack of regular physical exercise and dietary
salt-intake were major factors which contribute to
aggravating the postmenopausal hypertension
(Barton et al., 2009).

Present findings demonstrated that mean score
of all the clusters and sub-clusters of menopausal
symptoms was significantly higher  among
hypertensive as compared to their normotensive
counterparts except for somatic symptoms where
differences were not statistically significant. Existing
literature also showed psychological symptoms such
as anxiety (Pan et al., 2015; Jackson et al., 2016) and
depression (WassertheilSmoller et al., 2004; Yusuf et
al., 2004; Machado et al., 2012) were closely related
to the progression of hypertension. A case-control
study of Yusuf et al. (2004) established that the
psychosocial symptoms increased the hypertension,
which in turn contributes to increased risk of having
cardiovascular disease. In Women’s Health Initiative-
Observational Study (WHI-OS) Wassertheil et al.

(2004) stated that depression symptom displayed a
positive linear association with hypertension while in
divergence to these reports Zambrana et al. (2016)
concluded no association between baseline
depressive symptoms and hypertensive among
postmenopausal Hispanic women. Anxiety was
another major factor related to progression of
hypertension in the rural women of the present study.

In conformity to our findings Raikkonen et al.
(2001) noticed that the psychological symptoms
increased the risk of developing hypertension and
fluctuation of blood pressure occurred due to the
psychological changes in women. Bajkó et al. (2012)
studied the effect of depression and anxiety on
hypertension and found that anxiety played important
role in the development of hypertension than
depression. They concluded pathophysiological
changes in autonomic control of heart could be one
of the links between hypertension and psychological
factors.

Present findings investigated the prevalence of
vasomotor  symptoms in hypertension and
normotensive and found that the mean score of
vasomotor symptoms in hypertensive women were
significantly higher as compared to normotensive
women. In consistent to our findings the meta-
analysis and systematic review conducted by Muka
et al. (2016) explained that vasomotor and other
menopausal symptoms have greater probability to
develop the risk of cardiovascular disease. A study of
Gast et al. (2008) confirmed vasomotor menopausal
symptoms were associated with cardiovascular risk
profile including high systolic and diastolic pressure
among Dutch women. According to Kagitani et al.
(2014) Japnese women aged between 40 to 59 years
who currently experiencing hot flushes symptoms had
significantly higher systolic blood pressure than
those experiencing hot flushes in earlier month.
Reports of Leal et al. (2000) illustrated that the woman
with menopausal symptoms have a minimum level of
plasma antioxidant activity and an enhanced
cardiovascular reactivity to stressful situations. It has
been postulated (Gragasin et al., 2003) that increased
reactive oxygen species which contr ibute to
vasoconstriction and hypertension associated with
the postmenopausal estrogen-deficient state.

Sexual dysfunction is a sexual disorder of desire,
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orgasm, pain, arousal and satisfaction (Aslan and
Fynes, 2008). In the current cross-sectional study,
hypertensive women presented significantly higher
(p<.001) mean scores for symptom loss of interest in
sex (2.18±.7) than their normotensive counterparts
(1.84±0.66). Earlier studies on American women and
Chilean women correlated prevalence of sexual
dysfunction with an advancing age (Castelo Branco
et al., 2003; Ford et al., 2005). It has been found that
hypertension can directly or indirectly affects various
aspects of the sexual activities (Valadares et al., 2008).
A report of Doumas et al. (2006) found that the greater
prevalence of sexual dysfunction among hypertensive
Greek women as compared to normotensive women.
Recently in a prospective and cross-sectional study
among Brazilian women, Nascimento et al. (2015)
found greater prevalence of arterial hypertension
caused the sexual dysfunction. This was explained
by Doumas et al. (2006) that increase in systolic blood
pressure and the use of beta blockers to treat
hypertension may be noxious to sexual activities.

CONCLUSION

In the present study, women with age above 45
years, lower middle class, postmenopausal status,
osteoporosis and overweight were found to be the
possible determinants of occurrence of hypertension
as per multivariate regression analysis. Hypertensive
women with menopausal symptom i.e psychological,
anxiety, depression, somatic and loss of interest in
sex demonstrated higher mean scores than the
normotensive women.
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