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Abstract-

This study used secondary data from the longitudinal aging study of India with an objective to estimate
the prevalence of hypertension among post menopausal women in India and evaluate the associated risk
factors.

We extracted data from the first wave of the Longitudinal Ageing Study in India (LASI), which is a
nationally and state representative of aging and health. In descriptive analysis weighted prevalence &
95% Confidence Interval (CI) of hypertension with all the social determinants & health status variables
were calculated in different age groups. We performed unadjusted and adjusted logistic regression
analyses to assess the Odds Ratio with 95% CI.

Approximately half of the Indian post-menopause women suffered from hypertension 51.68% (95% ClI:
50.00% - 53.00%). Self-reported prevalence of hypertension among post-menopause women in India is
32.54% which indicates that 19.14% of the women did not aware that they had hypertension prior to the
survey. Urban residents, Muslims & other religions, currently not working, and currently not married
women had a higher prevalence of hypertension. Compared with women with normal BMI, those who
were overweight or obese were more likely to suffer from hypertension. A large difference in the
prevalence of hypertension in diabetic vs non-diabetic women (77.44% Vs 47.78%) and also with
increased vs normal waist circumference (61.93% vs 41.87%).

We report a significant prevalence of hypertension among pot-menopausal women in India. We found
that age, high BMI, abdominal obesity and presence of diabetes were significant risk factors associated
with this.
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Introduction-

Cardiovascular diseases (CVD), that include both heart and cerebrovascular disease, are the leading cause
of death in across the world and in India. [1] Hypertension is a known major risk factor for CVDI[2].
There is some evidence to suggest that Post-menopausal women (Post-MW) are at an increased risk
ofCVD, moostly attributed to the advanced age. [3] Until 45 years of age, the prevalence of hypertension
is usually lower in women than in men, but in case of women increases after menopause [4]. Therefore,
while the rates are similar in both sexes between 45and 54 years of age, after 55 years of age, the
prevalenceis higher in women [5]. However, because of the effects of aging andother risk factors
including body weight and cholesterol on the cardiovascular system, evidence on the relationship between
menopausal status and hypertension are inconsistent. While some cross-sectional studies reported that
Post-MW were at greater risk of being hypertensive, independent of age/body mass index (BMI)[6,7],
other studies found no significant association after adjusting for age [8,9].Although it is recognized that
the prevalence of hypertension in Indian women is high, awareness is low, and limited studies have been
done in India exploring the relationship between menopausal status and hypertension.

As hypertension is animportant preventable contributors to disease and death [11], a better understanding
of its risk during menopause is required for improving management strategies and quality of life. With this
background the following study used secondary data from the longitudinal aging study of India with an
objective to estimate the prevalence of hypertension among post menopausal women in India and evaluate
the associated risk factors.

Methods

Data

We extracted data from the first wave of the Longitudinal Ageing Study in India (LASI), which is a
nationally and state representative of aging and health. LASI is the world's largest and the only one of its
types in India. Its primary purpose is to produce genuine, trustworthy, and ongoing scientific data on
India's older adult population's health, social, mental, and economic well-being. The Ministry of Health
and Family Welfare (MoHFW) of the Government of India is responsible for LASI. In collaboration with
the Harvard T.H.Chan School of Public Health (HSPH) and the University of Southern California (USC),
the International Institute for Population Sciences (IIPS) in Mumbai is the focal institution for
implementing LASI. The first wave of the study (n= 72,250) included a nationally representative multi-
stage Stratified Cluster Sample of age 45 years or more. In this study, post-menopause women whose age
was 45 years or more (n= 24541) were considered.

Variables

Hypertension (Yes/No), the outcome variable studied, defined those who were diagnosed with
hypertension by any health professional (self-reported) or whose average of the three measured systolic
blood pressures exceeded 139 mm Hg or the average of the three measured diastolic blood pressures
exceeded 89 mm Hg. Various social determinants & health status covariates included in the study were,
1) Agewith three groups (45 — 54 years, 55 — 64 years, 65 or more years), 2) Place of residence (Rural &
Urban), 3) Religion (Hindu, Christian, Muslim & Others), 4) Level of education with four groups (No
education, Up to primary, Middle school completed &Higher secondary and above), 5) Occupation
(Currently working or not), 6) Wealth status (Poor, Middle & Rich), 7) Marital Status (Currently married
or not), 8) Physical activity (Physically active or not); its defined by those who were engaged in moderate
physical activity (at least 150 minutes throughout the week) or vigorous physical activity (at least 75
minutes throughout the week). 9) Diabetes (Yes/No); those who were diagnosed by health professionals —
self-reported, 10) Body Mass Index (BMI); was calculated by measured weight (Kg)/squared measured
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height (meters) and classified by underweight (18.5 or less), normal (18.5 — 24.9), overweight (25.0 —
29.9) and obese (30.0 or more), 11) waist circumference (less than 0.85m& 0.58 m or more), 12)
Smoking status (Yes/No) & 12) Alcohol consumption (Yes/No).

Statistical analysis

In descriptive analysis weighted prevalence & 95% Confidence Interval (Cl) of hypertension with all the
social determinants & health status variables were calculated in different age groups. We performed
unadjusted and adjusted logistic regression analyses to assess the Odds Ratio with 95% CI. The variables
included in the unadjusted regression analysis were age, wealth status, physical activity, diabetes, BMI,
tobacco status, and alcohol consumption. The covariates found with a statistically significant association
with hypertension were included in the multivariate logistic regression analysis. Statistical analyses were
performed using R Software (V.4.1.2).

Results

Approximately half of the Indian post-menopause women suffered from hypertension 51.68% (95% ClI:
50.00% - 53.00%). Self-reported prevalence of hypertension among post-menopause women in India is
32.54% which indicates that 19.14% of the women did not aware that they had hypertension prior to the
survey (Graph 1). Table 1 shows that social determinants such as urban residents, Muslims& other
religions,currently not working, and currently not married women had a higher prevalence of
hypertension. There was an approximately 10% jump in the prevalence of those who had no education to
had minimum primary education and there was not much difference in prevalence from primary education
to higher educational attainment. As moved from poor to rich wealth group there was an increasing trend
in the prevalence of hypertension (poor; 48.11%, middle; 52.11 & rich; 55.44%). Compared with women
with normal BMI, those who were overweight or obese were more likely to suffer from hypertension. A
large difference inthe prevalence of hypertension in diabetic vs non-diabetic women (77.44% Vs 47.78%)
and also with increased vs normal waist circumference (61.93% vs 41.87%). Among the physically active
group vs non-active group, the prevalence of hypertension was moreover similar (46.65% Vs 44.98%)
Among other lifestyle factors such as women smokers, and alcohol users were less likely to report
hypertension.

Table 2 shows the unadjusted and adjusted logistic regression results. The results found that excepting
alcohol consumption all other covariates were statistically associated with the prevalence of hypertension.
In the unadjusted model, moving from the lower age group to the highest age group there was an
increased odds ofhypertension among women:ranging from 1.53 (95% CI: 1.44, 1.63) to 2.31 (2.17,
2.47)and theodds were almost similar after adjusting the model. Also, the same trend was shown in the
unadjusted and adjusted model of wealth index: ranging from UOR; 1.16 (95% CI: 1.08, 1.24) to .34
(95% CI: 1.26, 1.41)and BMI: UOR 1.54 (95% CI: 1.43, 1.66) t03.88 (95% CI: 3.48, 4.34). There were
3.54 (95% CI: 3.26, 3.86) increasing odds of hypertension among diabetic women as compared to no-
diabetic women and it was reduced by 2.54 (95% CI: 2.21, 2.94) after adjustment of the model. Among
physically not active women there was a slight increase in hypertension as compared to physically active
women. A decrease in odds of hypertension was reflected in smoking status and alcohol consumption; in
which smoking was statistically associated whereas alcohol is not associated with hypertension.
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Graph 1: Prevalence of hypertension among post-menopause women in India

m Self reported

Prevalence of hypertension among post-
menopause women in India

= Self reported or (SYSBP>=140 or DIABP>=90)

Table 1: Prevalence of hypertension with various social determinants and health outcomes among post-menopause

women in India

Variables Age (in years)
45 -54 (n=7003) | 55-64 (n=9189) 65 & above (n = Total (n = 24514)
8322)
Residence
Rural 37.46 (35.47, 45.84 (44.00, 56.16 (54.14, 58.22) | 47.38 (46.23,
39.44) 47.68) 48.53)
Urban 48.54 (39.67, 60.24 (56.47, 70.95 (65.73, 76.17) | 60.83 (56.70,
57.40) 64.00) 64.95)
Religion
40.94 (37.57, 48.70 (46.74, 59.75 (56.93, 62.40) | 50.71 (48.90,
Hindu 44.32) 50.65) 52.52)
48.61 (39.44, 56.56 (51.84, 68.13 (62.40, 73.87) | 58.39 (54.79,
Muslim 57.78) 61.39) 61.98)
24.39 (2.68, 46.10) | 48.26 (40.97, 65.83 (58.59, 73.08) | 45.44 (30.62,
Christian 55.54) 60.26)
45.40 (36.93, 63.36 (56.09, 65.02 (57.23, 72.82) | 59.40 (54.75,
Others 53.87) 70.63) 64.06)
Level of education
38.52 (36.10, 46.55 (44.43, 56.34 (54.32, 64.61) | 48.80 (47.48,
No Education 40.94) 48.66) 50.11)
44.66 (39.82, 54.94 (51.53, 69.49 (64.61, 74.37) | 56.45 (53.90,
Up to primary 49.50) 58.36) 58.99)
Middle school 40.93 (34.82, 59.37 (52.89, 83.99 (71.02, 96.96) | 58.95 (50.36,
completed 47.04) 65.85) 67.54)
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Higher 46.39 (28.68, 59.12 (51.55, 76.74 (65.34, 88.15) | 57.66 (48.19,
secondary and 64.09) 66.69) 67.14)
above
Occupation
Currently 36.01(33.45, 45.21 (42.12, 49.94 (45.07,54.81) | 42.51 (40.60,
working 38.56) 48.31) 44.43)
48.78 (43.28, 53.33 (50.11, 58.67 (55.59, 61.75) | 55.52 (53.39,
Not working 54.27) 56.55) 57.65)
Wealth
36.04 (33.11, 46.73 (44.30, 57.73 (54.91, 60.54) | 48.11 (46.48,
Poor 38.97) 49.17) 49.73)
43.82 (33.63, 49.94 (46.66, 60.82 (57.09, 64.54) | 52.11 (48.95,
Middle 54.02) 53.23) 55.26)
45.08 (39.44, 54.12 (50.88, 64.80 (59.83, 69.77) | 55.44 (52.46,
Rich 50.72) 57.36) 58.42)
Marital Status
Currently 40.49 (36.84, 48.09 (46.00, 57.14 (54.01, 60.26) | 47.36 (45.68,
married 44.15) 50.19) 49.03)
Never 43.77 (35.49, 54.87 (51.71, 63.08 (59.85, 66.31) | 58.00 (55.30,
married/Widowe | 52.05) 58.03) 60.70)
d/Divorced/separ
ated
Physical activity
38.31 (35.63, 45.87 (43.01, 59.96 (53.86, 66.06) | 46.65 (44.25,
Physically active | 41.00) 48.74) 49.05)
Physically not 32.78 (22.13, 52.04 (46.53, 52.13 (43.14, 61.13) | 44.98 (38.84,
active 43.42) 58.02) 51.12)
Diabetes
66.17 (60.56, 75.15 (70.80, 83.77 (77.56, 90.00) | 77.44 (73.69,
Yes 73.78) 79.49) 81.20)
38.76 (35.18, 45.97 (44.22, 56.81 (54.77, 58.84) | 47.78 (46.37,
No 42.34) 47.72) 49.20)
BMI
Underweight 24.39 (20.62, 32.02 (28.60, 45.77 (41.70, 49.84) | 37.24 (34.76,
(<18.5) 28.16) 35.45) 39.73)
Normal (18.5 - | 34.19 (30.83, 45.09 (42.95, 59.43 (56.87, 61.98) | 47.46 (45.77,
24.9) 37.55) 47.24) 49.15)
Overweight 53.30 (45.28, 63.01 (58.99, 75.01 (68.94, 81.07) | 63.27 (57.00,
(25.0 -29.9) 61.32) 67.01) 67.57)
Obese (30 & 62.13 (54.27, 69.64 (62.93, 81.84 (70.54, 93.13) | 70.81 (65.55,
above) 69.98) 76.35) 76.08)
Waist Circumference
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30.36 (27.24, 39.10 (36.96, 52.14 (490.62, 41.87 (40.23,
Normal (<0.85) | 33.48) 41.25) 54.56) 43.52)
Increased 51.98 (47.14, 60.83 (58.30, 71.61 (67.63, 75.59) | 61.93 (59.44,
(>=0.85) 56.84) 63.37) 64.41)
Taobacco
43.11 (35.66, 46.62 (38.98, 54.13 (45.47, 62.79) | 48.89 (46.59,
Yes 50.57) 54.27) 51.00)
41.17 (37.75, 50.18 (48.41, 61.11 (58.66, 63.57) | 52.38 (50.42,
No 44.59) 51.94) 54.34)
Alcohol
38.93 (34.38, 45.18 (41.92, 57.07 (53.59, 60.54) | 48.20 (43.50,
Yes 43.47) 48.44) 52.90)
41.68 (37.79, 51.26 (49.26, 62.14 (40.78, 65.06) | 51.74 (50.07,
No 45.58) 53.26) 53.42)

Table 2. Univariate and Multivariate logistic regression results of hypertension with different
risk factors among post-menopause women in India

Variables Un-adjusted OR (95% CI) Adjusted OR (95% CI
Age (in years)

45 - 54 1 1

55- 64 1.53 (1.44, 1.63) 1.51 (1.38, 1.66)

65 & above 2.31(2.17,2.47) 2.41 (2.17, 2.70)
Wealth

Poor 1 1

Middle 1.16 (1.08, 1.24) 1.06 (0.95, 1.18)

Rich 1.34 (1.26, 1.41) 1.17 (1.07, 1.28)

Physical activity

Physically active

1

1

Physically not active

1.13 (1.03, 1.24)

1.03 (0.94, 1.14)

Diabetes

No 1 1

Yes 3.54 (3.26, 3.86) 2.54 (2.21, 2.94)
BMI

Underweight (<18.5)

1

1

Normal (18.5 — 24.9)

1.54 (1.43, 1.66)

157 (1.39, 1.77)

Overweight (25.0 — 29.9)

2.86 (2.63, 3.12)

2.87 (2.50, 3.31)

Obese (30 & above) 3.88 (3.48, 4.34) 3.56 (2.97, 4.28)
Tobacco

No 1 1

Yes 0.90 (0.84, 0.96) 1.10 (0.99, 1.21)
Alcohol

No 1 1

Yes 0.90 (0.79, 1.02) 1.02 (0.90, 1.18)
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Discussion-

The prevalence of hypertension in women 45 years of age orolder is high in India. This has been reported
by many studies in localized manner. Simialr high prevalence in similar demographic regions have been
reported by studies in China as well. [18,19]. This prevalence is higher than the general population,
probably owing to the older age group of the participants in this study. Lifestyle and diet plays an
important role in hypertension burden and we found a significantly higher prevalence in urban residents
as compared to rural. [9,20]

Our study found a highly significant association of hypertension with age. Other studies on changes in BP
with menopause after adjustment for age are inconclusive [7,21,22]. These discrepancies may be due to
differences in the definition of hypertension and age groups analysed. Interestingly, Geum et al. [6]
reported a higher risk of hypertensionin women who had menopause recently as compared to those who
had menopause a decade ago. [23]

It is widely recognized that as increased body weight is associated with hypertension [24] and our study
reported similar finidngs. However, other studies have reported that this relationship is different in Pre-
and Post-MW [25,26]. In contrast to a previous study, here we found a significant relationship between
abdominal WHR and hypertension [27].

Smoking and drinking alcohol are known risk factors of hypertension [18], but we did not find any
significant association in our study. Such exceptions have been reported in a small number of
studies[7,22], including this one. The low prevalence of smoking and alcoholism in Indian women may
be the prime cause for this finding. Furthermore, being behavioral taboo, there may be underreporting of
these risk factors.

This study has some limitations. As it a cross-sectional study, the findings cannot provide evidenceof
causality. The prevalence of hypertension may have beenoverestimated or underestimated because it was
assessed using measurementsmade on a single day.

In conclusion, we report a significant prevalence of hypertension among pot-menopausal women in India.
We found that age, high BMI, abdominal obesity and presence of diabetes were significant risk factors
associated with this.

References

[1] He J, Gu D, Wu X, et al. Major causes of death among men and women in China.NEngl J Med
2005;353:1124-34.

[2] Lawes CMM, Hoorn SV, Rodgers A. Global burden of blood-pressure-relateddisease, 2001. Lancet
2008;371:1513-8.

[3] Colditz GA, Willett WC, Stampfer MJ, Rosner B, Speizer FE, HennekensCH.Menopause and the risk
of coronary heart disease in women. N Engl J Med1987;316:1105-10.

[4] Tunstall-Pedoe H. Myth and paradox of coronary risk and the menopause.Lancet 1998;351:1425-7.
[5] Lawes CM, Vander Hoorn S, Law MR, Elliott P, MacMahon S, Rodgers A. Bloodpressure and the
global burden of disease 2000. Part 1: estimates of bloodpressure levels. J Hypertens2006;24:413-22.

[6] Cho GJ, Lee JH, Park HT, et al. Postmenopausal status according to yearssince menopause as an
independent risk factor for the metabolic syndrome.Menopause 2008;15:524-9.

[7] Gruppo di Studio Progetto Menopausa I. Risk factors for high blood pressure inwomen attending
menopause clinics in Italy. Maturitas2006;53:83-8.

[8] Akahoshi M, Soda M, Nakashima E, Shimaoka K, Seto S, Yano K. Effects ofmenopause on trends of
serum cholesterol, blood pressure, and body massindex. Circulation 1996;94:61-6.

109



Journal of Cardiovascular Disease Research

ISSN:0975-3583,0976-2833 VOL13,ISSUE05,2022

[9] Jung SL, Kunihiko H, Gita M, Toshiyuki Y, Toshiyuki K, Hideki M. Indepen-dent association
between age at natural menopause and hypercholesterolemia,hypertension, and diabetes mellitus: Japan
Nurses’ Health Study. J AtherosclerThromb2013;20:161-9.

[10] Yang J, Lu F, Zhang C, et al. Prevalence of prehypertension and hypertension ina Chinese rural area
from 1991 to 2007. Hypertens Res 2010;33:331-7.

[11] James PA, Oparil S, Carter BL, et al. evidence-based guideline for themanagement of high blood
pressure in adults: report from the panel mem-bers appointed to the Eighth Joint National Committee
(JNC 8). JAMA2014;311:507-20.

[12] O’Brien E, Petrie J, Littler W, et al. The British Hypertension Society protocolfor the evaluation of
automated and semi-automated blood pressure mea-suring devices with special reference to ambulatory
systems. J Hypertens1990;8:607-19.

[13] Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the JointNational Committee on
Prevention, Detection, Evaluation, and Treatment ofHigh Blood Pressure: the JNC 7 report. JAMA
2003;289:2560-72.

[14] Hypertension Control. Report of a WHO Expert Committee. World Health Orga-nization technical
report series, vol. 862; 1996. p. 1-83.

[15] Diet, nutrition and the prevention of chronic diseases. World Health Organiza-tion technical report
series, vol. 916; 2003. p. i—viii, 1-149, backcover.

[16] Expert Panel on Detection E, Treatment of High Blood Cholesterol in A.Executive Summary of The
Third Report of The National Cholesterol Educa-tion Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatmentof High Blood Cholesterol in Adults (Adult Treatment Panel I1II).
JAMAZ2001;285:2486-97.

[17] Ryo M, Funahashi T. Global diagnosis definition of the metabolic syndrome andits management.
Nihon rinsho Japan J Clin Med 2006;64(Suppl. 9):463-9.

[18] Wu Y, Huxley R, Li L, et al. Prevalence, awareness, treatment, and control ofhypertension in China:
data from the China National Nutrition and HealthSurvey 2002. Circulation 2008;118:2679-86.

[19] Meng XJ, Dong GH, Wang D, et al. Prevalence, awareness, treatment, control,and risk factors
associated with hypertension in urban adults from 33 commu-nities of China: the CHPSNE study. J
Hypertens2011;29:1303-10.

[20] Miller AM, Wilbur J, Chandler PJ, Sorokin O. Cardiovascular disease risk fac-tors and menopausal
status in midlife women from the former Soviet Union. JWomens Health 2003;38:19-36.

[21] Lin WY, Yang WS, Lee LT, et al. Insulin resistance, obesity, and metabolicsyndrome among non-
diabetic pre- and post-menopausal women in NorthTaiwan. Int J Obes2006;30:912-7.

[22] Amigoni S, Morelli P, Parazzini F, Chatenoud L. Determinants of elevated bloodpressure in women
around menopause: results from a cross-sectional study inltaly. Maturitas2000;34:25-32

[23] Hidalgo LA, Chedraui PA, Morocho N, Alvarado M, Chavez D, Huc A. Themetabolic syndrome
among postmenopausal women in Ecuador. GynecolEndocrinol2006;22:447-54.

[24] Dyer AR, Elliott P, Shipley M. Body mass index versus height and weight inrelation to blood
pressure. Findings for the 10,079 persons in the INTERSALTStudy. Am J Epidemiol 1990;131:589-96.
[25] McNabb SJ, Kammerer JS, Hickey AC, et al. Added epidemiologic value to tuber-culosis prevention
and control of the investigation of clustered genotypes ofMycobacterium tuberculosis isolates. Am J
Epidemiol 2004;160:589-97.

110



Journal of Cardiovascular Disease Research

ISSN:0975-3583,0976-2833 VOL13,ISSUE05,2022

[26] Ekelund L-G, Haskell WL, Johnson JL, Whaley FS, Criqui MH, Sheps DS. Phys-ical fitness as a
predictor of cardiovascular mortality in asymptomatic NorthAmerican men. N Engl J Med

1988;319:1379-84.
[27] Han TS, van Leer EM, Seidell JC, Lean ME. Waist circumference action levels inthe identification
of cardiovascular risk factors: prevalence study in a randomsample. BMJ 1995;311:1401-5.

111



