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Abstract

Background: Multimorbidity is defined as the co-occurrence of two or more than two diseases in the same person.
With rising longevity, multimorbidity has become a prominent concern among the older population. Evidence from
both developed and developing countries shows that older people are at much higher risk of multimorbidity; how-
ever, urban-rural differential remained scarce. Therefore, this study examines urban-rural differential in multimorbidity
among older adults by decomposing the risk factors of multimorbidity and identifying the covariates that contributed
to the change in multimorbidity.

Methods: The study utilized information from 31,464 older adults (rural-20,725 and urban-10,739) aged 60 years and
above from the recent release cross-sectional data of the Longitudinal Ageing Study in India (LASI). Descriptive, bivari-
ate, and multivariate decomposition analysis techniques were used.

Results: Overall, significant urban-rural differences were found in the prevalence of multimorbidity among older
adults (difference: 16.3; p <0.001). The multivariate decomposition analysis revealed that about 51% of the overall
differences (urban-rural) in the prevalence of multimorbidity among older adults was due to compositional character-
istics (endowments). In contrast, the remaining 49% was due to the difference in the effect of characteristics (Coef-
ficient). Moreover, obese/overweight and high-risk waist circumference were found to narrow the difference in the
prevalence of multimorbidity among older adults between urban and rural areas by 8% and 9.1%, respectively. Work
status and education were found to reduce the urban-rural gap in the prevalence of multimorbidity among older
adults by 8% and 6%, respectively.

Conclusions: There is a need to substantially increase the public sector investment in healthcare to address the
multimorbidity among older adults, more so in urban areas, without compromising the needs of older adults in rural
areas.
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Background

Declining fertility rates and increasing life expectancy
have increased the population of older adults world-
wide [1]. As per the World Population Prospects report,

*Correspondence: ratnapatelbhu@gmail.com

* Department of Public Health and Mortality Studies, International
Institute for Population Sciences, Mumbai, India

Full list of author information is available at the end of the article

B BMC

by 2050, 1 in 6 people worldwide would be over 65
years of age, up from 1 to 11 in 2019 [2]. Nearly all the
societies in the world are in the midst of this longevity
revolution, albeit at a different stage with differing pace
[2]. Like other developing countries, India is also in the
transition phase, experiencing an increase in the propor-
tion of older adults’ population [3]. Considering increas-
ing education and improving health facilities, the share
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of the older adults’ population (60+ years) in India has
increased from 5.3% to 1971 to 5.7% in 1981 and further
from 6% to 1991 to almost 8% in 2011 [4]. Furthermore,
it is evident that older adults’ proportion in India will
continue to increase in the future, however, concerning
various health problems [5]. While global ageing depicts
a triumph of medical, social, and economic advances
over disease, it also represents tremendous challenges
[6]. Multimorbidity is one such challenge that becomes
very prominent during ageing [7]. Developed as well as
developing countries [8—11] including India [12, 13] are
experiencing a rise in the prevalence of multimorbidity
among older adults.

Multimorbidity is defined as the co-occurrence of two
or more than two diseases in the same person [14].With
rising longevity, multimorbidity has become a promi-
nent concern among the older population. Evidence from
both developed and developing countries shows that
older people are at much higher risk of multimorbidity
[9, 15-17]. Multimorbidity has been associated with sev-
eral adverse health outcomes among older adults, includ-
ing reduced physical and cognitive functions [18-23],
reduced quality of life [24, 25], elevated risk of death [22,
25], disability [25], and poor functional status [25]. Place
of residence (urban-rural differential) is a significant risk
factor in the occurrence of multimorbidity among older
adults [26]. This becomes even more poignant and alarm-
ing considering the higher prevalence of multimorbidity
among older adults urban than their rural counterparts
[12].

Several studies have examined the prevalence and
determinants of multimorbidity among older adults in
developed countries [11, 27, 28]; however, the available
literature on multimorbidity in developing countries [9,
29, 30] including India [31] is limited. Moreover, almost
all of the latest research on multimorbidity among older
adults in India is based in community-setting, thereby
devoid of any national representation [32-37]. To add
more to the literature gap, previously available literature
significantly proposed various risk factors of multimor-
bidity among older adults [31, 32, 34, 35, 38]; however,
none of the study exclusively examined rural-urban dif-
ferential in multimorbidity among older adults in India
in recent times utilizing information on a nationally rep-
resentative large scale survey data. A study examined
urban-rural differential in multimorbidity among adults
in India [26]. Therefore, this study intends to examine
rural-urban differential in multimorbidity among older
adults by utilizing data from Longitudinal Ageing Survey
in India (LASI), 2017-18. Moreover, this study decom-
poses the risk factors of multimorbidity and identifies the
covariates that contributed to the change in multimor-
bidity by rural and urban residents.
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Methods

Data

The study used data from the first wave of the Longitudi-
nal Ageing Study in India (LASI), conducted in 2017-18
[39]. LASI is a national representative survey that gather
the economic, health, and social drivers of population
ageing in India [39]. About 72,000 older persons in India’s
states and union territories were surveyed in LASI [39].
The primary objective of the survey was to look into the
physical and social, and economic well-being of older
persons in India. To arrive at the final units of observa-
tion, LASI used a multistage stratified area probability
cluster sampling method [39]. This included older peo-
ple aged 45 and up, as well as their spouses of any age.
The survey used a three-stage sampling in rural areas,
whereas in urban areas, it used a four-stage sampling
approach [39]. The initial stage in each state/Union Terri-
tory (UT) was to choose Primary Sampling Units (PSUs),
or sub-districts (Tehsils/Talukas). In the selected PSUs,
the second stage entails choosing villages in rural regions
and wards in urban areas [39]. In the third step, families
were chosen from various communities in rural areas. In
rural areas, a fixed number of HHs (i.e. [32]) from each
selected village or village segment (for villages with more
than 500 HHs) were selected. Sampling in urban areas,
on the other hand, required an extra step. In the third
step, one Census Enumeration Block (CEB) was chosen
randomly in each urban area [39]. Households from this
CEB were chosen in the fourth stage. In urban areas, a
fixed number of HHs (i.e. [35]) were selected from each
selected CEB. Details about survey design and data col-
lection procedure has been published elsewhere [39].
The overall HH response rate was 96% (93% for urban
and 97% for rural), and the overall individual response
rate was 87% (89.6% for rural and 83.6% for urban). The
informed consent was taken before the interview the
interview [39]. The Indian Council of Medical Research
(ICMR) extended the necessary guidance and ethical
approval for conducting the LASI [39]. The present study
used data on the eligible respondents age 60 years and
above [39]. The total sample size for the present study is
31,464 older adults aged 60 years and above (rural-20,725
and urban-10,739).

Variable description

Outcome description

The outcome variable was categorized as binary, i.e.,
multimorbidity (no/yes) [40]. Multi-morbidity is defined
as the presence of two or more chronic diseases, such
as hypertension, stroke, chronic heart disease, diabetes,
neurological/psychiatric disease, cancer or malignant
tumour, any bone/joint disease, any chronic lung disease,
or high cholesterol [39]. The diseases were self-reported,
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however, diagnosed [41] as was assessed through the
question “Has any health professional ever diagnosed you
with the following chronic conditions or diseases?” [40].

Explanatory variables

Group variable

The place of residence was categorized as rural and
urban. However, an earlier multi-country study stated
that urban-rural differences in multimorbidity vary from
country to country, and it is suggested to undertake
country-wise studies examining urban-rural differences
in multimorbidity to predict the necessary strategies to
address the multimorbidity [42]. Therefore, this study
intends to examine urban-rural differential in multimor-
bidity among older adults in India.

Main explanatory variables

Obesity-related factors

Overweight/obesity was categorized as no and yes [43].
Obese/overweight was defined as having a body mass
index of >25 kg/m?% No and yes were used to catego-
rise high-risk waist circumference [43]. High-risk waist
circumferences were defined as male and female waist
circumferences of greater than 102 c¢cm and 88 cm,
respectively [44]. No and yes were used to categorise
high-risk waist-hip ratios. Males and females with waist-
hip ratios more than 0.90 cm and 0.85 cm, respectively,
were classified as having a high-risk waist-hip ratio [44].

Behavioural factors

Physical activity levels were classified as frequent (every
day), rare (once a week, once a month, one to three times
a month), and never [40]. Tobacco and alcohol consump-
tion was recoded as no and yes [40]. The tobacco and
alcohol consumption were assessed using the question
that “did the respondent ever consumed any tobacco
related product?” and “did the respondent ever consumed
alcohol?”

Individual factors

Age was recoded as young old (60-69 years), old-old
(70-79 years), and oldest-old (804 years) [45]. Sex was
recoded as male and female. Education was categorized
as no education/primary schooling not completed, pri-
mary completed, secondary completed, and higher and
above. Marital status was coded as currently married,
widowed, and others (separated/never married/divorced)
[45]. Finally, working status was recoded as working,
retired, and not working [45].

Household factors
The monthly per capita expenditure (MPCE) quin-
tile was calculated using household consumption data.
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The sample houses were questioned on food and non-
food expenses with sets of 11 and 29 questions, respec-
tively. Non-food expenditure was collected over 30-day
and 365-day reference periods, whereas food expendi-
ture was collected over a seven-day reference period.
Food and non-food expenses were standardised using
a 30-day reference period [39]. As a summary meas-
ure of consumption, the monthly per capita consump-
tion expenditure (MPCE) is computed and used. The
variable was then divided into five quintiles, i.e., from
poorest to richest. Religion was coded as Hindu, Mus-
lim, Christian, and Others. Caste was categorized as
Scheduled Tribe (ST), Scheduled Caste (SC), Other
Backward Class (OBC), and others. As a result of their
low caste status in Hindu society, the Scheduled Caste
is a group of people who are socially isolated and finan-
cially/economically disadvantaged [40, 46]. The Sched-
uled Castes and Tribes of India are among the poorest
socioeconomic groupings in the country [40, 46]. The
OBC is the group of people identified as “educationally,
economically and socially backward [40, 46]” The OBCs
are considered lower castes in the traditional caste sys-
tem [40, 46]. The “other” caste category is identified as
having higher social status. The geographical region was
recodedas North, Central, East, Northeast, West, and
South [47].

Statistical approach

To show the preliminary findings, descriptive analysis
and bivariate analysis were used. To analyse the residen-
tial differentials and determine the significance level, the
proportion test was utilised [48]. In addition, a multivari-
ate decomposition logistic regression analysis was used
to identify the contributions of covariates which explain
the group differences to average predictions [49]. The aim
of the decomposition analysis was to identify covariates
that contributed to the change in multimorbidity by rural
and urban places of residence.

The compositional differences (endowments) ‘E’ and
the effects of characteristics, which are the differences
in the coefficients or behavioural change ‘C’ responses
for the selected predictor variables, are the two contrib-
uting effects in the multivariate decomposition analysis
[50]. As a result, the observed variations in multimor-
bidity may be decomposed additively into characteristics
(or endowments) and a coeflicient (or effects of features)
component [51]. In the non-linear model, the dependent
variable is a function of a linear combination of predic-
tors and regression coefficients:

Y = F (XB) = logit (Y) = X8, where Y denotes the
n*1 dependent variable vector, X an n*K matrix of inde-
pendent variables, and B a K*1 vector of coefficients.
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The proportion difference in Y between urban A and
urban B of multimorbidity can be decomposed as:

Y4 — Yp = F(XaBa) — F(XBBB)

For the log odds of multimorbidity, the proportion of
the model is written as
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Similarly, tobacco (45.2% vs. 26.6%) and alcohol con-
sumption (15.7% vs. 11.3%) was more prevalent among
older adults who lived in rural areas than those who
lived in urban areas. A higher proportion of older adults
belonged to the young-old cohort in both rural and urban
areas. The proportion of older adults with no education/

Logit(Y4)—logit(Yp) = F(XaBa)—F (XgBp) = F(XaBa) — F(XpBa) + F(XpBa) — F(XpPB)

E C

The difference due to endowment change is the com-
ponent ‘E; also known as the explained component. The
difference attributed to coefficient (behavioural) change,
often known as the unexplained component, is the ‘C’
component.

The model structure for the decomposition analysis
was:

Logit(A) — Logit(B) = [ﬂoA - ﬁos] + X Bja [Xi/A - Xz/B] + X Xp [ﬂi,A - Bi/‘B]’ where

« Poa is the intercept in the regression equation for
rural

« Pop is the intercept in the regression equation for
urban

« PBia is the coefficient of the j¥ category of the i
determinant for rural

« By is the coefficient of the j¥category of the i*deter-
minant for urban

« Xja is the proportion of the j¥category of the i
determinant for rural

« Xjg is the proportion of the j¥category of the i
determinant for urban

The command mvdcmp was used to carry out multivar-
iate decomposition analysis in STATA 14 [52].

Results

Socio-economic profile of study population, 2017-18
(Table 1)

The LASI survey covered a panel sample of 72,250 indi-
viduals age 45 and above and their spouses. However,
this study utilized sample of 31,464 elderly aged 60 and
above. Mean age of respondent was 69 years; S.E: 0.042
(for rural-69; S.E: 0.053 and urban-69 years; SE: 0.070).
A total of 68% of respondent belonged to rural areas and
rest of them were from urban areas (32%). The preva-
lence of obesity-related factors such as obese/overweight,
high-risk waist circumference, and high-risk waist-hip
ratio was higher among urban resident older adults than
rural counterparts (see Table 1). Moreover, among behav-
ioural factors, rural resident older adults did more fre-
quent physical activity than urban ones (19.2% vs. 15%).

primary not completed was higher in rural (77.1%) areas
than in urban (46%) areas. Similarly, the percentage of
working older adults was higher in rural areas (35.4%)
than urban (19.6%) counterparts.

Percentage of older adults suffering from multimorbidity
in India, 2017-18 (Table 2)

Overall, significant urban-rural differences were found
in the prevalence of multimorbidity among older adults
(difference: 16.3; p <0.001); however it is to be noted that
the results are from cross-sectional data (see Table 2).
It was higher in urban areas compared to rural counter-
parts (35.4% vs. 19.1%). Among the obesity-related fac-
tors, a significant higher urban-rural difference in the
prevalence of multimorbidity was found among older
adults who had a high risk waist-hip ratio (difference:
15.9%; p<0.001) followed by those who had high waist
circumference (difference: 14.5%; p<0.001). Moreover,
among behavior factors, higher urban-rural differences
were observed among older adults who did physical
activity rarely (difference: 19.8%; p<0.001), followed by
those who consumed alcohol (difference: 17%; p <0.001).
In the case of individual factors, a significant urban-rural
difference was found in the prevalence of multimorbidity
among older adults who belonged to other marital status
categories followed by those not working. In contrast,
this difference was lowest among the oldest-old cohort
(difference: 7.3%; p<0.001), followed by those who had
higher education (difference: 9.7%; p<0.001). Moreo-
ver, a higher percentage of urban-rural difference in the
prevalence of multimorbidity was observed among older
adults who belonged to the wealthiest families (differ-
ence: 24.1% p <0.001).

Estimates from multivariate logistic regression
decomposition estimates for urban-rural differentials

in the prevalence of multimorbidity among older adults,
2017-18 (Table 3)

Table 3 shows the results of the multivariate decompo-
sition analysis for multimorbidity among older adults
by selected variables. The multivariate decomposition
logistic regression analysis revealed that about 51% of
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Table 1 Socio-economic profile of older adults in India, 2017-18

Background characteristics Rural Urban

Sample Percentage Sample Percentage

Obesity related factors
Obese/overweight

No 17,863 86.2 7,160 66.7

Yes 2,862 138 3,579 333
High risk waist circumference

No 17,536 84.6 7,069 65.8

Yes 3,189 154 3,670 342
High risk waist-hip ratio

No 6,994 338 3,016 28.1

Yes 13,731 66.3 7,723 719

Behavioural factors
Physical activity status

Frequent 3,980 19.2 1,610 15.0
Rare 3,101 15.0 813 7.6
Never 13,644 65.8 8317 774
Tobacco consumption
No 11,353 54.8 7,886 734
Yes 9,372 452 2,853 266
Alcohol consumption
No 17,465 843 9,523 88.7
Yes 3,260 15.7 1,216 1.3
Individual factors
Age
Young-old (60-69 years) 12,139 586 6,268 584
Old-old (70-79 years) 6,169 298 3,354 31.2
Oldest-old (80+ years) 2417 11.7 1,117 104
Sex
Male 10,045 485 4,835 45.0
Female 10,680 515 5,904 550
Education
Not educated/primary not completed 15,986 77.1 4937 46.0
Primary 2,069 10.0 1,511 14.1
Secondary 1,988 9.6 2,598 24.2
Higher 682 33 1,693 15.8
Marital status
Currently married 13,017 62.8 6,315 58.8
Widowed 7,280 35.1 4,162 3838
Others 427 2.1 262 24
Working status
Working 7,341 354 2,106 19.6
Retired 8,774 42.3 4,719 439
Not working 4,610 22.2 3913 364
Household factors
MPCE quintile
Poorest 4,446 215 2,396 223
Poorer 4,608 222 2,197 20.5
Middle 4,375 21.1 2,207 206

Richer 3,932 19.0 2,117 19.7
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Table 1 (continued)
Background characteristics Rural Urban
Sample Percentage Sample Percentage
Richest 3,364 16.2 1,822 17.0
Religion
Hindu 17,309 835 8,497 79.1
Muslim 2,021 9.8 1,604 149
Christian 623 30 269 2.5
Others 772 37 369 34
Caste
Scheduled Caste 4572 221 1,220 114
Scheduled Tribe 2,125 10.3 325 3.0
Other Backward Class 9213 445 5,056 471
Others 4,815 232 4,139 385
Region
North 2,655 12.8 1,293 120
Central 4,920 237 1,533 14.3
East 5,678 274 1,573 14.7
Northeast 691 33 226 2.1
West 2,898 14.0 2,662 24.8
South 3,883 18.7 3,451 32.1
Total 20,725 100.0 10,739 100.0

the overall differences (urban-rural) in the prevalence
of multimorbidity among older adults was due to com-
positional characteristics (endowments). In contrast, the
remaining 49% was due to the difference in the effect of
characteristics (Coefficient). Among the compositional
change factors, obese/overweight, high-risk waist cir-
cumference, physical activity status, education, working
status, and geographical region significantly affected the
change contribution.

The urban-rural differences are explained mainly by
geographical region, high-risk waist circumference,
working status, obese/overweight, and education. The
study found that the regional inequality in the preva-
lence of multimorbidity among older adult’s accounts for
nearly 10% of the explained gap in both groups. Moreo-
ver, obese/overweight and high-risk waist circumference
were found to narrow the difference in the prevalence of
multimorbidity among older adults between urban and
rural by 8% and 9.1%, respectively. Finally, work status
and education are found to reduce the urban-rural gap in
the prevalence of multimorbidity among older adults by
8% and 6%, respectively.

Discussion

This study found that the overall prevalence of multi-
morbidity was lower among older adults in rural areas
(19.1% vs. 35.4%) than their urban counterparts. Sev-
eral previous studies also noted a higher prevalence of

multimorbidity among older adults in rural than older
adults in urban [13]. The higher risk of multimorbidity
in urban areas could be associated with increased prev-
alence of risk factors such as sedentary urban lifestyle,
physical inactivity, and increase in energy and fat intake
[26]. Urbanization also contributes to the increase in the
prevalence of NCD risk factors [53-55]. Moreover, living
in urban areas provides easy access to healthcare facili-
ties, leading to higher health-seeking behaviour (Patel &
Chauhan, 2020), leading to prompt diagnosis of NCD,
raising the prevalence of multimorbidity in urban areas
than in rural areas [56]. Furthermore, increasing nuclear
family trends set up in urban areas could also be attrib-
uted to a higher risk of multimorbidity among older
adults in urban [53].

The study found that obesity was an important factor
among older adults experiencing multimorbidity. Results
found that those who were obese were more likely to
experience multimorbidity in rural and urban areas.
Reducing urban-rural inequality in obesity-related fac-
tors would decline rural-urban inequalities in multimor-
bidity by almost 17%. Previous studies in developed as
well as developing countries have unanimously agreed on
a higher risk of multimorbidity among the obese popu-
lation than in the non-obese population [27, 44, 57-63].
High waist-hip ratio and high-risk waist circumference
were also associated with a high risk of multimorbidity
among older adults, as noticed in previous studies [44].
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Table 2 Percentage of older adults suffering from multimorbidity in India, 2017-18

Background characteristics Rural Urban Differences p-value Cohen’sd
% (N) % (N) %

Obesity related factors
Obese/overweight

No 16.3 (2911) 28.8 (2063) 125 <0.001 -0.35(-0.38,-0.33)

Yes 36.6 (1048) 486 (1737) 119 <0.001 -0.19 (-0.24,-0.14)
High risk waist circumference

No 16.2 (2840) 28.0(1979) 11.8 <0.001 -0.35(-0.38,-0.32)

Yes 351(1118) 496 (1821) 14.5 <0.001 -0.24(-0.29,-0.2)
High risk waist-hip ratio

No 154 (1077) 31.5(948) 16.1 <0.001 -042 (-047,-0.38)

Yes 21.0 (2881) 36.9 (2851) 159 <0.001 -0.36 (-0.39,-0.33)

Behavioural factors
Physical activity status

Frequent 13.1(519) 29.0 (466) 159 <0.001 -045 (-0.51,-0.39)
Rare 12.4(384) 32.2(261) 19.8 <0.001 -042 (-0.49,-0.34)
Never 224 (3055) 36.9 (3072) 14.5 <0.001 -0.34 (-0.36,-0.31)
Tobacco consumption
No 20.8 (2358) 37.4(2947) 16.6 <0.001 -0.38 (-041,-0.35)
Yes 17.1 (1601) 299 (852) 128 <0.001 -0.34 (-0.38,-0.3)
Alcohol consumption
No 19.7 (3440) 35.7 (3400) 16.0 <0.001 -0.37 (-04,-0.35)
Yes 159(518) 32.9 (400) 17.0 <0.001 -042 (-0.48,-0.35)
Individual factors
Age
Young-old (60-69 years) 17.8 (2156) 34.8 (2183) 171 <0.001 -0.39(-0.43,-0.36)
Old-old (70-79 years) 20.4 (1257) 38.3(1283) 17.9 <0.001 -0.39 (-0.43,-0.35)
Oldest-old (80+ years) 226 (545) 29.8(333) 73 0.012 -0.31(-0.39,-0.24)
Sex
Male 18.2 (1829) 32.5(1569) 14.2 <0.001 -0.34 (-0.38,-0.31)
Female 19.9(2129) 37.8(2231) 17.9 <0.001 -0.42 (-0.45,-0.39)
Education
Not educated/primary not completed 17.5(2794) 288 (1421) 13 <0.001 -0.37 (-04,-0.34)
Primary 23.8 (492) 408 (617) 17.0 <0.001 -0.32 (-0.38,-0.25)
Secondary 24.0 (476) 42.8(1110) 18.8 <0.001 -0.24 (-0.3,-0.18)
Higher 28.7 (195) 38.5(651) 9.7 <0.001 -0.24 (-0.33,-0.15)
Marital status
Currently married 18.7 (2435) 343 (2166) 156 <0.001 -0.38 (-0.41,-0.35)
Widowed 203 (1474) 37.1(1545) 16.9 <0.001 -0.39(-043,-0.35)
Others 11.4(48) 33.9(88) 225 0.026 -0.44 (-0.58,-0.3)
Working status
Working 11.1(810) 24.7 (519) 136 <0.001 -0.37 (-042,-0.33)
Retired 23.7 (2076) 34.6 (1631) 109 <0.001 -0.31 (-0.35,-0.27)
Not working 233 (1071) 42.2 (1649) 189 <0.001 -0.37 (-041,-0.33)
Household factors
MPCE quintile
Poorest 129 (572) 25.3 (605) 124 <0.001 -042 (-047,-0.37)
Poorer 16.5 (758) 30.0 (657) 135 <0.001 -0.42 (-047,-0.36)
Middle 19.1(833) 30.0 (661) 10.9 <0.001 -0.36 (-041,-0.31)
Richer 21.2(834) 43.3(916) 22.1 <0.001 -041 (-047,-0.36)
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Table 2 (continued)
Background characteristics Rural Urban Differences p-value Cohen’sd
% (N) % (N) %
Richest 28.5 (960) 52.6 (958) 24.1 <0.001 -0.35(-041,-0.3)
Religion
Hindu 183 (3164) 35.6 (3026) 173 <0.001 -0.39 (-0.42,-0.36)
Muslim 21.5(434) 33.0(529) 1.5 <0.001 -0.34 (-041,-0.28)
Christian 254 (158) 47.9(129) 225 <0.001 -0.37 (-0.45,-0.29)
Others 26.2 (202) 22(115) 5.1 0.008 -0.23 (-0.34,-0.12)
Caste
Scheduled Caste 17.6 (802) 28.6 (349) 1.1 <0.001 -0.32 (-0.38,-0.25)
Scheduled Tribe 103 (218) 18.0(58) 7.7 <0.001 -0.5 (-0.57,-0.44)
Other Backward Class .9 (1832) 36.3(1833) 164 <0.001 -0.34 (-0.38,-0.3)
Others 23.0 (1106) 37.7 (1559) 14.7 <0.001 -0.3 (-0.34,-0.26)
Region
North 21.3 (565) 32.1(415) 10.8 <0.001 -0.28 (-0.33,-0.22)
Central 11.3(557) 22.0(337) 10.7 0.002 -0.37 (-0.45,-0.3)
East 196 (1112) 37.7 (593) 18.1 <0.001 -0.51(-0.57,-0.45)
Northeast 13.2(91) 26.9 (60) 13.7 0.105 -0.3 (-0.38,-0.23)
West 22.3 (645) 35.1(934) 12.8 0.002 -0.31(-0.37,-0.25)
South 25.4(986) 42.3(1458) 16.9 <0.001 -0.26 (-0.31,-0.22)
Total 19.1 354 16.3 <0.001

Waist hip ratio and waist circumference were shown to
be more sensitive among several anthropometric indi-
ces of obesity while screening for multimorbidity [44].
One widely followed hypothesis is that obesity leads to
a state of chronic inflammation due to the accumula-
tion of adipose tissue, further leading to stress response;
all these events altogether lead to a rise in the incidence
of morbidities such as cardiovascular diseases, diabetes,
respiratory problems and other such chronic conditions
[64, 65]. Moreover, obesity could be a consequence of the
presence of multimorbidity, as shown in a prospective
study by Nagel et al. (2008), who reported an increase in
obesity as the number of morbidities increased [66]. The
cross-sectional nature of data limits our understanding of
causal inferences, and reverse causation cannot be ruled
out in this study also. Obesity is a significant risk factor
for chronic diseases, further leading to a higher risk of
multimorbidity [61].

Physical inactivity was also noticed as an impor-
tant risk factor for multimorbidity among older adults.
Reducing inequality in physical activity among older
adults would decline the urban-rural differential in mul-
timorbidity among them, as shown in this study. Cor-
roborating with previous findings [60, 67-69], this study
noted an increased risk of multimorbidity among those
who were never involved in physical activity than their
counterparts in rural as well as in urban areas. However,
a few studies failed to notice any association between

multimorbidity and physical inactivity [59, 70]. On the
other hand, being physically inactive could be associ-
ated with an increased risk of obesity which is well-
linked to multimorbidity [59]. Furthermore, engaging
in an active lifestyle has proven to be protective against
several chronic diseases, such as coronary heart disease
[71], diabetes [72, 73], and hypertension [73, 74], which
could further be linked to the association between physi-
cal activity and multimorbidity.

Education status was another prominent factor infus-
ing urban-rural inequality in the prevalence of multi-
morbidity among older adults. Results linked higher
education to the risk for multimorbidity among older
adults. Several previous studies have validated our
finding on association between higher education and
increased risk of multimorbidity in the Indian context
[38]. However, quite a few studies conducted in differ-
ent settings have noted a high risk of multimorbidity
among uneducated older adults than educated older
adults [75-77]. In addition, higher education is linked
to better health literacy leading to increased consulta-
tions with health care providers, therefore increasing
the probability of getting diagnosed with more chronic
conditions [78, 79]. Another study in the Indian context
also noted a positive correlation between higher edu-
cation and the number of outpatient visits substantiat-
ing the claims of a higher risk of multimorbidity among
educated people [38].
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Table 3 Multivariate logistic regression decomposition estimates for urban-rural differentials in multimorbidity among older adults in

India, 2017-18

Background characteristics

Due to difference in characteristics

Due to difference in coefficients

Coef. SE p-value Percent Coef. SE p-value Percent
Obesity related factors
Obese/overweight
No 8.0 -24
Yes 0.013 0.002 <0.001 8.0 -0.004 0.002 0.022 24
High risk waist circumference
No 9.1 -03
Yes 0.015 0.002 <0.001 9.1 0.000 0.002 0.809 -03
High risk waist-hip ratio
No -04 -10.5
Yes -0.001 0.001 0.390 -04 -0.017 0.007 0.012 -105
Behavioural factors
Physical activity status
Frequent 34 -9.0
Rare 0.000 0.001 0.801 -0.2 0.000 0.003 0.985 -4.5
Never 0.006 0.002 <0.001 36 -0.007 0.008 0359 -4.5
Tobacco consumption
No 0.3 -1
Yes 0.001 0.002 0.762 03 -0.002 0.004 0.673 -1
Alcohol consumption
No -1.2 28
Yes -0.002 0.001 0.018 -1.2 0.005 0.002 0.060 2.8
Individual factors
Age
Young-old (60-69 years) 04 -0.2
Old-old (70-79 years) 0.000 0.000 <0.001 03 0.001 0.003 0.720 0.6
Oldest-old (80+ years) 0.000 0.000 0.542 0.1 -0.001 0.002 0.448 -0.7
Sex
Male 0.0 5.1
Female 0.000 0.000 0.789 0.0 0.008 0.006 0.178 5.1
Education
Not educated/primary not com- 6.1 -39
pleted
Primary 0.001 0.000 0.002 0.9 -0.002 0.001 0.233 -1.0
Secondary 0.004 0.001 0.005 24 -0.004 0.001 0.004 -2.2
Higher 0.005 0.002 0.008 28 -0.001 0.001 0.048 -0.7
Marital status
Currently married -0.2 -0.1
Widowed 0.000 0.000 0423 0.0 -0.001 0.003 0.814 -0.5
Others 0.000 0.000 0310 -0.2 0.001 0.001 0319 0.3
Working status
Working 8.1 -10.1
Retired 0.002 0.000 <0.001 1.5 -0011 0.005 0.023 -6.5
Not working 0.011 0.002 <0.001 6.7 -0.006 0.003 0.072 -3.6

Household factors
MPCE quintile
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Table 3 (continued)
Background characteristics Due to difference in characteristics Due to difference in coefficients
Coef. SE p-value Percent Coef. SE p-value Percent
Poorest -0.3 2.3
Poorer 0.000 0.000 0.006 0.1 0.000 0.003 0.963 -0.1
Middle 0.000 0.000 <0.001 -0.2 -0.003 0.003 0.251 -19
Richer 0.000 0.000 <0.001 -0.2 0.001 0.003 0.808 04
Richest 0.000 0.000 <0.001 0.0 -0.001 0.003 0.653 -0.7
Religion
Hindu 22 -26
Muslim 0.004 0.001 <0.001 26 0.000 0.001 0.866 -0.1
Christian -0.001 0.000 0.108 -04 -0.002 0.002 0333 -1
Others 0.000 0.000 0413 0.1 -0.002 0.001 0.021 -14
Caste
Scheduled Caste 52 29
Scheduled Tribe 0.004 0.002 0.015 2.7 0.006 0.004 0.079 3.8
Other Backward Class 0.000 0.000 0.681 0.0 -0.004 0.005 0457 -2.2
Others 0.004 0.002 0.093 24 0.002 0.003 0492 13
Region
North 104 37
Central 0.004 0.001 0.015 22 0.004 0.003 0.115 2.6
East -0.006 0.001 0.000 -34 0.008 0.003 0.010 4.7
Northeast 0.003 0.001 0.003 1.9 0.000 0.003 0.933 0.1
West 0.004 0.001 0.003 2.1 -0.004 0.001 0.008 -24
South 0.012 0.002 <0.001 7.6 -0.002 0.003 0392 -1.3
Constant 0.119 0.023 <0.001 72.6 72.6
Total 0.083 0.004 <0.001 509 0.080 0.006 <0.001 49.1

Confirming the evidence from previous studies [26, 31],
this study noted that household wealth was associated with
risk of multimorbidity where higher wealth among older
adults was linked to a high risk of multimorbidity. This can
be attributed to the fact that people from lower socio-eco-
nomic status are less likely to seek health care and, there-
fore, less likely to have chronic diseases diagnosed [38].
In addition, higher income is linked to higher treatment-
seeking affordability among older adults in India leading
to a higher prevalence of multimorbidity [80]. In align-
ment with previous findings [31, 38, 78, 81], the findings in
this study noted a higher prevalence of multimorbidity in
female than in male older adults. Therefore, higher treat-
ment-seeking among females at older ages could be attrib-
uted to a higher diagnosis of multimorbidity [80].

In agreement with previous studies [26, 82, 83], the
prevalence of multimorbidity was higher among non-
working groups than in a working group. Working older
adults might be involved in some work-related physical
activity and may not follow a sedentary lifestyle, which
can explain low risk of multimorbidity [56]. The preva-
lence of multimorbidity was highest among older adults

in the Southern region in the country and regions of
India highly explained urban-rural inequality in the prev-
alence of multimorbidity. Previous studies agree with the
finding and noticed a high risk of multimorbidity among
older adults in residing in Southern part of the country
[26, 84]. Kinra et al. (2010) believe that the risk factors
associated with multimorbidity are widely prevalent
among the South Indian population [84].

Strength and limitations of the study

The key strength of this study is the use of a recently
released nationally representative sample that provides
robust estimates of the study variables. However, there
are some associated limitations too in this study. This
is cross-sectional data and therefore limits the causal
understanding. Respondents were asked whether they
were diagnosed with any of the chronic diseases by a
health professional. This could result in recall bias as
some of the respondents might not be able to recol-
lect particular chronic conditions. Furthermore, doctor
diagnosis may be biased due to poor quality diagno-
sis in India [13]. Also, the reporting of multimorbidity
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was calculated by merging only nine available chronic
conditions; there are many more chronic conditions
for which data was not available, undermining the
prevalence of multimorbidity. The available data only
provides the prevalence and determinants related
information; therefore limits our understanding of the
severity of the diseases/multimorbidity. Furthermore,
tobacco and consumption of alcohol has a dose rela-
tionship with ill health, therefore findings observed
in this study cannot be fully understood due to lack
of comprehensive data related to tobacco and alcohol
consumption. Also, a significant proportion of popu-
lation was categorized under the ‘never’ category of
physical activity and this seems unrealistic. However, it
is worth mentioning that the data on physical activity
was collected on a set of domain which could have lead
to lower prevalence of physical activity among older
adults. Furthermore, household work was not consid-
ered as physical activity which could also have some
implications. Also, recall bias could not be ruled out in
capturing the information related to monthly per cap-
ita expenditure. The study estimates could have been
affected by the responses from older adults with psy-
chiatric diseases.

Conclusions

This study provides concrete evidence on the emerging
rural-urban inequality in the prevalence of multimorbid-
ity among older adults, highlighting the need for immedi-
ate interventions from health planners and policymakers.
Specifically, our findings indicate a need for the growing
burden of multimorbidity in urban areas to be considered
within the framework of several factors predicting high
urban-rural inequality in the prevalence of multimorbid-
ity. Results found that controlling obesity-related fac-
tors and improving physical activity among older adults
would decrease the urban-rural inequality in the preva-
lence of multimorbidity by almost 20%. Education was
another significant predictor of urban-rural inequality
in the prevalence of multimorbidity among older adults
along with working status. Based on the findings, the
study has some valuable suggestions. Although the direc-
tion of the relationship between several risk factors and
multimorbidity could be debated, there is a need for pub-
lic health policy to emphasize the importance of reducing
the burden of multimorbidity among older adults, spe-
cifically in urban areas. There is a need to substantially
increase the public sector investment in healthcare to
address the multimorbidity among older adults, more so
in urban areas, without compromising the needs of older
adults in rural areas.
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