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Problem considered: The health outcome of women is generally poor in India. Women are suffering from various
chronic illness. So, this study seeks to assess the prevalence, pattern and correlates of multimorbidity among
adult and old aged women in India.
Methods: The study used data from the second wave of the Study on Global AGEing and adult health (SAGE),
conducted in 2015. The study employed cross-tabulation, Pearson’s chi-square test, and multivariate logistic
regression analyses to assess the prevalence and correlates of multimorbidity among adult and old aged women
in India.
Results: The prevalence of multimorbidity among the women was 47.69%. The prevalence of back pain was
highest among adult (18-59 years) and old-aged (60+ years) women. The risk of having multimorbidity
significantly increases with age. Our study confirmed that all the 16 isolated chronic morbidities have consid
erable coherence with the types of multimorbidity. Variables like age, education, work status, perceived lone
liness, and self-rated health were associated with multimorbidity.
Conclusions: The study suggests that the concern of multimorbidity among women in India should be prioritized
with an integrated co-management approach in all diseases-specific programs to reduce and prevent the health
burden in the country.

1. Introduction
Women in developing countries lack access to basic healthcare and
suffer with serious life-debilitating illness and life-threatening health
issues.1 Similarly, in India, girls and women are generally disadvantaged
in every aspect, including social, cultural, economic, and educational
settings.2 Women tend to experience inequity and discrimination
throughout their lives, from childhood to old age in food intake, nutri
tion, education, access to a resource and health care, and other oppor
tunities.3 This condition synergistically contributes to higher
susceptibility to disease and poor physical and mental health across the
life span.4
Large-scale and regional studies revealed that adult women in India
experienced more problems than men, such as chronic respiratory dis
ease, asthma, interstitial lung disease, and pulmonary sarcoidosis, noncommunicable diseases and depressive disorders.5–7 Arokiasamy et al.
(2015) work on global aging and adult health for six countries (China,
Ghana, India, Mexico, Russian Federation, and South Africa) highlighted

that the prevalence rate of multimorbidity was 5% more among the
women (24.8%) than the prevalence of men (19.00%).8 Likewise,
Kshatri et al. (2020) found that the prevalence of multimorbidity is
relatively higher in females (50.4%) than males(47.4%).9 Thus, it is a
matter of public health concern because multimorbidty may maximize
the susceptibility of adverse impact on health outcomes and lower
quality of life of women.10 Indeed, it can add the over-consumption of
medicine, complexity to disease management, burden of health care
services, repetitive hospitalization, which may eventually increase the
health expenditure of a country.11,12 This multiple disease burden could
be attributed to various reasons like women’s biological characteristics,
demographic, socio-economic, and behavioural factors.13 To the best of
our knowledge, most studies on multimorbidity in India and other
countries were carried out on particular age groups, such as young
middle-aged, older age group, women in reproductive age and overall
age group.13–19 Despite those research, the gender-based study on
multimorbidity using large-scale data focusing on both adult and older
women altogether is very limited in the Indian context and other
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countries. Against this backdrop, the study seeks to assess the prevalence
and correlates of multimorbidity across women’s adult and old age
groups in India. Understanding the prevalence, pattern, and disease
combination of multimorbidity can be helpful in the formulation and
implementation of appropriate programs such as prevention, diagnosis,
and treatment for women in India.

adjusted odds ratio (ORs) with 95% confidence intervals (CIs), with p <
0.05 regarded statistically significant. STATA version 14.0 (StataCorp,
LP, College Station, TX, USA) was used to perform the statistical ana
lyses. The proportion of respondents with different chronic diseases was
classified into respective age groups. Additionally, disease-specific
prevalence and distribution of several diseases across 16 conditions
were investigated.

2. Materials and methods

3. Results

This study is based on the secondary data collected from the second
wave of the Study on Global AGEing and adult health (SAGE). A na
tionally representative survey was conducted among adults in six
countries: China, Ghana, India, Mexico, the Russian Federation, and
South Africa. The survey was carried out in India across six states;
Assam, Karnataka, Maharashtra, Rajasthan, Uttar Pradesh, and West
Bengal. The SAGE (Wave-1) was initiated by the World Health Organi
zation (WHO) in 2007, and its consecutive wave-2 was conducted in
2015. This longitudinal study aims to obtain a nationally representative
sample of respondents aged 50+ years, with a comparatively smaller
cohort of the adult population aged 18–49 years for comparison. The
survey adopted multi-stage stratified cluster sampling. For the analysis,
both households and individual weights were estimated based on six
states, age groups, and sex. A detailed description of the sample design
and the survey procedure is provided in the SAGE (Wave 2), India na
tional report.20 SAGE was approved by the World Health Organization’s
Ethical Review Committee. SAGE obtained all necessary ethical
approval from their respective ethical review board before the collection
of data. Ethical clearance was received by SAGE’s partner organisations
in each country through their respective institutional review bodies.
The SAGE Wave-2 covered a total of 9116 adult population in India.
Out of the total respondents, 4170 were male, and 4946 were female
respondents. As our study focused on the women respondents, we
excluded the male respondents and women whose data is incomplete in
data set. So, 4898 female respondents were included in the final
analysis.
The primary outcome variable of this study is multimorbidity among
the adult and old aged women. We define multimorbidity in this study as
the presence of two or more chronic illnesses from a list of 16 diseases
presented in the SAGE Wave 2 dataset. During the SAGE Wave 2 India
survey, the respondents were asked, “Have you ever been told by a
doctor/health care professional that you have (name of the disease)?".
The response was then categorized as Yes (1) and No (0). The current
study only analyzed the women from the individual data files. To
construct the variable of multimorbidity, we coded ’0’ if the respondent
has less than “one chronic disease” and coded ‘1′ if the respondent has
more than “two chronic diseases” preceding the 12 months of the
survey.
We have considered socio-economic and demographic backgrounds
characteristics in this study. The predictors that were considered in this
analysis are age (18–34, 35–49, 50–59, 60–69, 70 years and above),
marital status (never married, currently married/cohabiting, divorced/
separated/widowed), level of education (no formal education/less than
primary/primary/secondary/higher secondary and above), place of
residence (rural/urban), caste (Scheduled Tribes-ST/Scheduled CastesSC/Other Backward Classes-OBC/Others), religion (Hindu/Muslim/
Others) of the respondents. Behavioral characteristics include alcohol
consumption, physical activity, perceived loneliness, quality of life, and
self-rated health.
The descriptive statistics tool investigated the distribution of sociodemographic and economic characteristics in the study sample.
Several explanatory variables were employed to calculate the preva
lence of multimorbidity. Pearson’s chi-square test was performed to
show the association between outcome and independent variables.
Bivariate and multivariate logistic regression models were used to
examine the socio-demographic and economic factors of multimorbidity
among the women. The regression results are shown as unadjusted and

3.1. Background characteristics of the respondents
The majority of the respondents were 50–59 years (35.06%), and
about 66.34% were currently married, 78.08% lived in rural areas,
45.13% belonged to OBC, 17.68% SC, and 84% and 12.24% belonged to
the Hindu religion and Muslims respectively (Table 1). Additionally,
30.17% and 29.45% of women do not have any formal education, and
less than primary respectively. About 21.55% of women belong to the
highest wealth quintile, 58% were currently working, and 22% engaged
in vigorous physical activity.
3.2. Prevalence of chronic morbidity
Fig. 1 indicates the prevalence of individual chronic morbidity
among women in India. It was revealed that the prevalence of back pain
was highest among adult (18–59 years) and old-aged (60+ years)
women. Next to back pain, adult women had hypertension (13.83%),
arthritis (12.44%), tightness in the chest (11.71%) on the other hand,
30.24% of old aged women had cataracts (30.24%), hypertension
(27.29%) and arthritis (24.22%).
3.3. Prevalence of multimorbidity by background characteristics
Table 2 shows the level of multimorbidity by the demographic, socioeconomic characteristics of the women. The study observed 26.30% and
47.69% of women had single morbidity and multimorbidity respec
tively. The prevalence of multimorbidity significantly increased with
age. It sharply increased at the age group 30–39 years (25.45%) of
women, and reached at peak above 69 years. Women predominantly
residing in the urban areas (52%) have a comparatively higher preva
lence of multimorbidity than their rural (46.43%) counterparts. The
women belonging to OBC (48.98%) had highest prevalence of multi
morbidity than ST (43.18%).
More than half of the women suffered from multimorbidity
belonging to other religions (52%), highest wealth quintile (52.41%),
currently not working (57.68%), engaged in vigorous-intensity activity
(56.55%), consumed alcohol (58%), separated/divorced/cohabitating
(59.57%).
3.4. The number of chronic morbidities across age groups
Fig. 2 illustrates the contribution of morbidity and multimorbidity
across age groups. Our study identified an explicit chronic morbidities
pattern which rises with the increase in age of the women. About
57.08% of women aged 18–34 years had no morbidity, while only 12.8%
of women aged 70+ years reported having no morbidity. The prevalence
of two morbidities gradually increases from 18–34 years to 70+ years,
but it peaks at aged 35–49 years (18.83%). We found sharp rise in the
prevalence of 3+ chronic conditions with each consecutive age group.
The burden of 4+ chronic morbidities was found to be higher among
women aged 70 years (25.34%). However, the study also observed that a
considerable share (2.12%) of adult women aged 18–34 years was
suffering from 4+ chronic morbidities (2.12%).
2
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Table 1
Background characteristics of women aged 18–70+ years in India, SAGE Wave2.
Variables
Age group
18–34
35–49
50–59
60–69
70plus
Marital Status
Never Married
Currently Married/
Cohabitating
Widowed/Separated/
Divorced
Residence
Urban
Rural
Caste
Schedule tribe
Schedule caste
Other backward class (OBC)
Others
Religion
Hindu
Muslim
Others
Education
No formal education
Less than primary
Primary
Secondary
Higher secondary
College and above
Wealth quintile
Lowest
Second
Middle
Fourth
Highest
Currently working
Yes
No
Vigorous-intensity activity
Yes
No
Ever consumed alcohol
No
Yes
Ever smoked
No
Yes
Quality of life
Very Good
Good
Moderate
Bad
Self-rated health
Very Good
Good
Moderate
Bad

Frequency (n) (Total sample =
4898)

Percentage

424
733
1717
1282
742

8.66
14.97
35.06
26.17
15.15

177
3255

3.61
66.46

1466

29.93

1075
3823

21.95
78.05

403
863
2211
1421

8.23
17.62
45.14
29.01

4119
594
185

84.1
12.13
3.78

591
577
393
249
115
34

30.17
29.45
20.06
12.71
5.87
1.74

977
943
955
1005
1066

19.75
19.07
19.31
20.32
21.55

867
618

58
41.62

1068
3853

22
78.3

4800
133

97.3
2.7

4109
824

83.3
16.7

414
1778
2162
566

8.41
36.14
43.94
11.5

279
1607
2250
800

5.65
32.56
45.58
16.21

Fig. 1. Prevalence of chronic morbidity among adult and old aged women.

with one other chronic morbidity are 9.09%, following two other
chronic morbidities are 15.5% and three or more other chronic mor
bidities are 74.24%.
3.6. Factors associated with multimorbidity among women
In multivariate logistic regression analysis, the factors associated
with multimorbidity were presented (Table 3). While controlling the
cofounders in the model, it was found that the age of the women has a
strong association with multimorbidity. Women aged 50–59 years
(AOR: 6.87; 95% CI: 2.76, 17.13), 60–69 years (AOR: 8.90; 95% CI:
3.33, 23.79), 70 years and above (AOR: 30.55; 95% CI: 7.66, 121.77)
were more likely to have multimorbidity compared to those of women
aged 18–34 years.
The women with less than primary education were less likely to have
multimorbidity (AOR: 0.48: 95% CI: 0.28, 0.82) than the uneducated
women. The odds of multimorbidity were substantially two times higher
among women who perceived loneliness (AOR 2.30; 95% CI: 1.22, 4.34)
than those who did not sense loneliness. The women not engaged in
work were less likely to have multimorbidity (AOR 0.52; 95% CI: 0.32,
0.83) compared to those working women. The self-rated health condi
tion of the women was found to be strongly associated with multi
morbidity. The odds of multimorbidity increased by almost 6.37 and 17
times among women who reported their self-rated health as moderate
and poor, respectively than the women noting their self-health as
excellent counterparts.
4. Discussion
The present study explored the pattern and combination of chronic
diseases and the factors associated with multimorbidity among women
in India. In this study, the women had 47.69% prevalence rate of mul
timorbidity, which is higher than other studies in India, Iran (19.4%)
and European countries (range 19.7%–47.30%)11,17,21 Our study
explored that the shared number of chronic conditions significantly
varied across the age-groups of women, and the prevalence of multi
morbidity rises with increases in aging women. This could be possibly
attributed to biological factors because aging leads to molecular and
cellular damage over a period of time which eventually increases the risk
of diseases.22 Our findings corroborates with other studies which indi
cated that biological aging influences the development of chronic dis
eases among women.23,24
Our study confirmed that all isolated morbidities have considerable
coherence with the types of multimorbidity. For example, back pain,

3.5. Relationship between types of multimorbidity and specific disease
Fig. 3 denotes the share of occurrence of the specific chronic
morbidity with the types of multimorbidity among women. For example,
the share of respondents suffering from backpain alone is 24.56%,
whereas respondents suffering from backpain along with one other
chronic morbidity are 26.62%, following two other chronic morbidities
are 20.42% and three or more other chronic morbidities are 28.4%.
Similarly, the share of respondents suffering from lung disease alone is
1.52%, whereas share of respondents suffering from lung disease along
3
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Table 2
Prevalence of multimorbidity among women by background characteristics in India. (SAGE Wave-2).
Variables

No morbidity
Frequency (n) (Total sample
= 1274)

Age group
18–34
242
35–49
260
50–59
447
60–69
230
70plus
95
Marital Status
Never Married
107
Currently Married/
914
Cohabiting
Widowed/Separated/
253
Divorced
Residence
Urban
250
Rural
1024
Caste
Schedule tribe
130
Schedule caste
227
Other backward class
544
(OBC)
Others
373
Religion
Hindu
1084
Muslim
152
Others
38
Education
No formal education
141
Less than primary
157
Primary
117
Secondary
113
Higher secondary and
54
above
Wealth quintile
Poor
513
Middle
257
Rich
504
Currently working
Yes
246
No
108
Vigorous-intensity activity
Yes
200
No
1074
Ever consumed alcohol
No
1259
Yes
15
Ever smoked
No
1137
Yes
137
Quality of life
Very Good
147
Good
496
Moderate
524
Bad
105
Self-rated health
Very Good
129
Good
571
Moderate
488
Bad
86

One morbidity

Two or more morbidity

Pvalue

Percentage

Frequency (n) (Total sample
= 1288)

Percentage

Frequency (n) (Total sample
= 2336)

Percentage

57.08
35.00
26.00
17.94
12.80

120
218
481
309
160

28.00
30.00
28.01
24.10
21.56

62
255
789
743
487

14.62
34.79
45.95
57.96
65.63

0.000

60.45
28.05

41
905

23.16
27.78

29
1439

16.38
44.00

0.000

17.29

342

23.38

868

59.00

23.26
27

264
1024

25.00
26.79

561
1775

52.00
46.43

0.003

32
26
25

99
228
584

25.00
26.00
26.41

174
408
1083

43.18
47.28
48.98

0.092

26.25

377

26.53

671

47.00

26
25.59
21

1096
141
51

27.00
23.74
28.00

1939
301
96

47.07
50.67
52.00

0.186

24.06
27.4
30
45.56
36.24

155
149
103
60
30

26.45
26
26
24.19
20.13

290
267
170
75
65

49.49
46.60
44.00
30.24
43.62

0.000

27
27.2
24.48

500
259
529

26
27.41
25.69

881
429
1026

47.00
45.40
49.83

0.111

28.6
17.65

274
151

31.86
24.67

340
353

39.53
57.68

0.000

19
28.05

261
1025

24.6
26.77

600
1730

56.55
45.18

0.000

26.42
11.36

1248
40

26
30

2259
77

47.00
58.00

0.000

28.00
17.00

1083
205

26.55
25

1859
477

45.57
58.00

0.000

35.68
28.02
24.34
19.00

131
491
531
135

31.8
27.74
24.66
24

134
783
1098
321

33.00
44.24
51.00
57.00

0.000

46.57
35.71
21.87
11.00

83
454
587
163

29.96
28.39
26.31
21.00

65
574
1156
541

23.00
35.90
51.82
68.00

0.000

hypertension, arthritis, cataract, teeth problem etc were dominated with
two, three, and four chronic morbidities. Similarly other studies also
highlighted the relationship between back pain, arthritis, hypertension,
depression and the development of multimorbidity.13,25–27 Therefore,
the current study suggests to add multimorbidity as the core component
in the specific disease related policy to reduce the health burden in the
country. But there is no explanation about the multimorbidity in most of
the diseases control programmes in India. Like for instance hypertension
control intervention has never addressed multimorbidity in the related
health policy in the country.
This study found that age was significantly associated with

multimorbidity condition among women. Our finding is consistent with
several other studies.17,19,21,28 This could be explained by the fact that
women’s estrogen levels decrease with aging, which elevates the chance
of morbidity.17 Findings from our present study reveal that education is
a significant predictor of multimorbidity. Women’s education attain
ment less than primary were found to be at higher risk of multimorbidity
than women who had no education. Other studies have already sub
stantiated
the
inverse
relation
between
education
and
multimorbidity13,21,29,30 The possible explanation is that education
improves health-related knowledge and decision-making power about
their health, influences their lifestyle behaviour, and, most importantly,
4
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Fig. 2. Number of chronic morbidities among women by age groups. (SAGE Wave-2).

Fig. 3. Relationship between types of multimorbidity and specific disease.

determines their socio-economic status.30 Similarly, women engaged in
vigorous intense activity appeared to be strongly associated with an
increased likelihood of multimorbidity than those not involved in
intense activity. This finding is consistent with a previous study con
ducted in England.31 In contrast, a survey conducted in Quebec exhibits
no association between multimorbidity and physical activity.32 This
could be because physical activity lessens the immune system, improve
psychological outcome, and lower the risk of mental problems like
anxiety, stress, depression, and quality of life.33,34 Along with these,
physical activity helps prevent the occurrence of non-communicable
diseases.35 In India, most women are engaged in household activities
that are insufficient for their health.36 Additionally, to undertake
physical activity, women have to face several barriers such as personal
barriers (lack of time and motivation), environmental barriers (fear of
injury, non-availability of safe space), and cultural barriers (fear, shame,
family obligations) preventing them from achieving the recommended
levels of physical activity.36–38 Our study found no significant associa
tion between wealth quintile and multimorbidity. But a study carried
out in Bangladesh indicates that the wealth quintile is associated with a

higher risk of multimorbidity.39 We found that marital status is not
associated with multimorbidity. This finding is consistent with other
study.40 Moreover, our findings confirmed that working women are at
higher risk of multimorbidity than those not working. The result cor
roborates with the findings of another study.41 The possible explanation
could be women might face enormous barriers to managing their
health-related issues as they are already overburdened with re
sponsibilities at home and work. Seo (2019) study revealed that child
lifting, holding on chest, and carrying are the significant cause of mul
timorbidity among younger women working population.41 Our study
also found that self-rated health is a strong predictor of multimorbidity.
Several studies conducted in Japan, England, and Russia have also found
the relationship between poor self rated health and mutimorbidity.42–44
This study also pointed out that religion and caste do not play any sig
nificant role in making a woman more vulnerable to multimorbidity. But
a cross-sectional study conducted in India reiterated caste as another
social background characteristic to be significantly associated with
multimorbidity.18 Likewise, Puri et al. (2021) study found that religion
was related to multimorbidity.17 We further found that alcohol
5
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causal relationship between the factors and multimorbidity. The mul
timorbidity analysis was limited to only 16 chronic morbidities; there
fore, many other chronic diseases would impact the health condition.
Despite these limitations, this study provides information using a largescale nationwide survey. It helps to understand the socio-demographic
and economic factors associated with multimorbidity. Hence, it will
help policymakers prioritize and target all the factors associated with
multimorbidity.

Table 3
Bivariate and multivariate logistic regression analysis of socio-demographic and
economic factors associated with multimorbidity among women in India, SAGE
Wave 2.
Variables

Crude
OR

95% CI

Age group
18–34
1
35–49
3.11a
(2.29–4.24)
50–59
4.96a
(3.73–6.61)
(6.01–10.77)
60–69
8.05a
70plus
11.15a
(8.19–15.19)
Marital Status
Single
1
Currently Married
4.04a
(2.70–6.05)
(4.92–11.21)
Widowed/Others
7.43a
Place of residence
Rural
1
Urban
1.26a
(1.10–1.44)
Caste
Schedule tribe
1
Schedule caste
1.18
(0.93–1.50)
Other backward class
1.26a
(1.02–1.57)
(OBC)
Others
1.18
(0.94–1.47)
Religion
Hindu
1
Muslim
1.15
(0.97–1.37)
Others
1.21
(0.90–1.63)
Education
No education
1
Less than primary
0.89
().71–1.12)
Primary
0.79
(0.61–1.02)
Secondary
0.44a
(0.32–0.61)
Higher Secondary
0.79
(0.55–1.13)
and above
Wealth Index
Poor
1
Middle
0.96
(0.82–1.12)
Rich
1.14a
(1.01–1.29)
Currently Working
No
1
Yes
0.48a
(0.39–0.59)
Feel lonely
No
1
Yes
1.80a
(1.54–2.09)
Self-rated health
Very Good
1
Good
1.83a
(1.36–2.46)
(2.62–4.69)
Moderate
3.51a
a
Bad
7.09
(5.17–9.72)
Quality of life
Very Good
1
Good
1.65a
(1.31–2.06)
(1.73–2.70)
Moderate
2.16a
Bad
2.77a
(2.13–3.62)
Engaged in vigorous-intensity activity
No
1
Yes
1.58a
(1.38–1.81)
Have you ever consumed alcohol
No
1
(1.09–2.21)
Yes
1.55a
a

Adjusted
OR

95% CI

1
4.32a
6.87a
8.90a
30.55a

(1.74–10.75)
(2.76–17.13)
(3.33–23.79)
(7.66–121.77)

1
0.9
0.7

(0.28–2.91)
(0.19–2.51)

1
0.93

(0.57–1.51)

1
0.46
0.62

(0.18–1.21)
(0.266–1.49)

0.55

(0.22–1.35)

1
0.73
1.14

(0.28–1.87)
(0.45–2.90)

1
0.48a
1.22
1.04
1.42

(0.28–0.82)
(0.64–2.34)
(0.50–2.19)
(0.63–3.21)

1
0.55
0.64

(0.30–1.01)
(0.37–1.12)

1
0.52a

(0.32–0.83)

1
2.30a

(1.22–4.34)

1
4.86a
6.37a
17.96a

(1.55–15.19)
(2.02–20.09)
(4.63–69.71)

1
1.51
2.01
0.67

(0.69–3.31)
(0.90–4.49)
(0.19–2.31)

1
1.54

(0.95–2.48)

1
0.58

(0.16–2.16)

5. Conclusion
Our study identified that the prevalence of multimorbidity and its
types increased with aging. The age, education, work status, perceived
loneliness, self-rated health were associated with multimorbidity.
Hence, we recommend that the socio-demographic and economic factors
of the women should be taken into account while developing effective
and appropriate program interventions. The multimorbidity pattern
differs according to age; therefore, extensive research is required on the
combination of chronic diseases across different age groups of women.
Furthermore, the study suggests that the concern of multimorbidity
among women in India should be prioritized with an integrated comanagement approach in all diseases-specific programs to reduce and
prevent the health burden in the country.
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