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Abstract

Background Around the world, advances in public health and changes in clinical interventions have resulted in
increased life expectancy. Multimorbidity is becoming more of an issue, particularly in countries where the popula-
tion is rapidly ageing. We aimed to determine the prevalence of multimorbidity and disease-specific multimorbidity
and examine its association with demographic and socioeconomic characteristics among older adults in India and its
states.

Methods The individual data from the longitudinal ageing study in India (LASI) were used for this study, with 11
common chronic conditions among older adults aged 60 and above years (N=31,464). Descriptive statistics were
used to report the overall prevalence of multimorbidity and disease-specific burden of multimorbidity. Multinomial
logistic regression has been used to explore the factors associated with multimorbidity.

Results Prevalence of single morbidity was 30.3%, and multimorbidity was 32.1% among older people in India.
Multimorbidity was higher among females and in urban areas and increased with age and among those living alone.
Hypertension, arthritis and thyroid were highly prevalent among females and chronic lung diseases and stroke were
highly prevalent among males. The older people in the state of Kerala had a high prevalence of multimorbidity
(59.2%). Multimorbidity was found to be more likely in older age groups of 75-79 years (RR-1.69; Cl: 1.53-1.87) and
80 years and above (RR-1.40; Cl: 1.27-1.56) and in the Western (RR-2.16; Cl: 1.90-2.44) and Southern regions (RR-2.89;
Cl: 2.57-3.24). Those who were living with a spouse (RR-1.60; Cl: 1.15-2.23) were more likely to have multimorbidity.
Disease-specific multimorbidity was high in chronic heart disease (91%) and low in angina (64.8%).

Conclusions The findings suggest that multimorbidity has a positive relationship with advancing age, and disease-
specific burden of multimorbidity is higher among chronic heart patients. Comorbidity, especially among those who
already have chronic heart disease, stroke, cholesterol or thyroid disorder can have severe consequences on physical
functioning, therefore, disease-specific health management needs to be enhanced.
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Background
Around the world, advances in public health and changes
in clinical interventions have resulted in increased life
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to ageing [2]. Worldwide, the population of people aged
60 and older is expected almost to double between 2015
and 2050, reaching around 2.1 billion [3]. The burden of
chronic diseases has become a public health concern in
low and middle income countries, with severe implica-
tions for primary and secondary care providers [4]. As a
result of higher lifespan and higher exposure to risk fac-
tors for chronic diseases, the burden of multimorbidity
is quickly rising in India. [5, 6] Multimorbidity, identi-
fied as two or more chronic conditions occurring in the
same individual at the same time, is becoming more of
an issue, particularly in countries where the population is
rapidly ageing [7, 8], and it has been linked to a decrease
in physical and mental functioning [7, 9] and reduced
quality of life [10].

Assuming that a particularly prevalent chronic health
problem, such as cardiovascular disease (CVD) or diabe-
tes, may share various related risk factors, it is not uncom-
mon for a single person to have more than one chronic
illness. Studies in in western countries report that many
people live with two or more chronic diseases due to an
increase in life expectancy [11]. Similarly, multimorbidity
(62.6%) is shown to be very common than single (18.8%)
morbidity among middle-aged and older adult in India
(age 45 years and above) [12] Rather than being the excep-
tion, multimorbidity is becoming normal [13]. However,
several factors such as socioeconomic and demographic
characteristics, alongside health and behavioural aspects
are considered critical determinants of multimorbidity
[7, 14]. In addition, a study shows a direct relationship
between unhealthy dietary patterns, chronic disease risk
factors and multimorbidity among women [15].

Further, multimorbidity shows a positive relationship
with mental comorbidities, increasing with age in women
and lower socioeconomic groups in Asian countries [16].
A previous study conducted in the Indian state of West
Bengal found a 44% prevalence of multimorbidity [17],
another study across the states of India found 42% mul-
timorbidity prevalent in Kerala and 36% in Punjab [18].
Multimorbidity is more strongly predicted by age, eco-
nomic independence, and lifestyle characteristics in the
rural population in a study conducted in Bargarh district
of Odisha [19].

There is substantial evidence on the regional variations
in the prevalence of multimorbidity in India, attributed to
differential healthcare access, utilization, under-report-
ing and under-diagnosis [20-22]. However, the burden of
disease-specific multimorbidity and its state-wise preva-
lence and associated socio-demographic factors is an
unexplored arena in India. In the current study, we aimed
to assess the prevalence of multimorbidity and disease-
specific multimorbidity and examine its association with
demographic and socioeconomic characteristics in the
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older population. Disease-specific burden of multimor-
bidity was also estimated among older adults in India and
its states by selected socio-demographic characteristics.

Data and methodology

This study used data from the Longitudinal Ageing Study
in India (LASI), which is a comprehensive nationwide
survey that examines the health, economic, and social
factors and effects of population ageing in India. The
LASI collected data on the functional health, social and
economic wellbeing, healthcare, burden of disease of
older adults This survey is nationally representative of
middle aged and older population in India and its states
and union territories (UTs). Major states are considered
to have more than 10 million per Census 2011. The LASI
comprised a sample of 72,250 individuals aged 45 and
above and their spouses from 35 Indian states and UTs,
including 31,464 older people aged 60 and above and
6,749 oldest-old people aged 75 and above (excluding
Sikkim). It is harmonized internationally with the Health
and Retirement Study (HRS) and its sister studies across
the world allow cross-national comparisons [23]. The
data is publicly available and can be accessed by regis-
tration at https://iipsindia.ac.in/sites/default/files/LASI_
DataRequestForm_0.pdf.

Variable description

Outcome variable

In this study, outcome variable was chronic morbid-
ity which is recorded as: no morbidity, single morbid-
ity and two and above morbidity. Multimorbidity is the
presence of two or more chronic conditions in the same
individuals. For the current analysis, the following eleven
chronic health conditions were included: hypertension,
diabetes, cancer, chronic lung disease, chronic heart dis-
ease, stroke, arthritis, depression, cholesterol, thyroid
and angina. In LASI, chronic disease was defined by self-
report, the self-reported conditions were assessed based
on responses to the question, “Have you ever been diag-
nosed with the following diseases?”.

Independent variables

The control variables were taken into consideration after
extensive literature review. Sex of the respondent was
available as male and female. Age-group was catego-
rised into 60-64, 65—69,70-74, 75-79 and 80 years and
above. Education was categorized into illiterate, primary,
secondary and higher. Place of residence was available
as rural and urban residence. Marital status was cat-
egorized into currently married and others (unmarried,
divorced/ separated/ widow). Religion was categorized
into Hindu, Muslim and others. Caste was categorized
into SC/ST (Scheduled Caste/Schedule Tribe), OBC
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(Other Backward Classes) and others (including upper
caste). Wealth quantile was categorized into five catego-
ries: poorest, poorer, middle, richer and richest. The geo-
graphical region was categorized into: north, south, east,
west, north-east and central region. Tobacco use /smok-
ing was categorised into yes/no. Living arrangement was
categorized as living alone, living with spouse, living with
children and living with others.

Statistical analysis

Descriptive analysis was conducted to report the preva-
lence and pattern of morbidity among older participants
with different background characteristics. Chi-square test
was used to examine the significance of the associations
between sociodemographic variables and multimorbid-
ity. A multivariate multinomial logistic regression mod-
els are performed to adjust for the possibly confounding
impacts of other indicators (Fig. 1). In multivariate analysis,
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a multinomial logistic regression (MLR) [24] has been
used to find out the factors associated with single and
multimorbidity.

In MLR model, the estimate for the parameter can be
identified compared to a baseline category. The logit mod-
els pair each response category with a baseline category,
often the most common model is:

_ P(Y =1|X + 1)/P(Y = base category|X + 1)

RR
P(Y = 1|X)/P(Y = base category|X)

The equation simultaneously describes the effects of X
(independent variables) on the response categories, the
effects vary according to the response paired with the base-
line. The probability of each category can be calculated by
the following equations:

. . exp(by + byx,(2) + b,x,(2)
P(1: 1 =
(1: single morbidity) = 7— exp(by + by, (2) + b, x,(2))
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Fig. 1 Conceptual framework for multimorbidity and its relationship with socio-economic variables
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exp(by + bx,(3) + b,x,(3))

P (2 : multimorbidity) =
2+ multimorbidity) = 3= b % (3) + b,x.(3)
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religion had less multimorbidity than those from Muslim
religion. SC/ST (24.7%) category had less multimorbid-
ity than OBC (33.7%) and others category (39.7%). No

P(l : nomorbidity) =1- P(2 : singlemorbidity) — P(3 : multimorbidity)

where, P is the probability; by denotes to the constant;
b1 and b,, denote to the coefficients; and x1 and x,, denote
to the number of independent variables.

The estimates of multinomial logistic regression in this
study are presented in the form of Relative Risk (RR) and
P is the probability of occurrences in the equation. Multi-
nomial logistic regression was used with three categories
of multimorbidity: i) no morbidity, ii) single morbidity
and iii) multimorbidity. No morbidity was taken as base
category and first category of independent variables was
taken as the base category. The analysis was carried out
in STATA-16 software. We further created a hierarchical
heat cluster map and dendrogram using Origin software,
to illustrate the disease-specific burden of multimorbid-
ity across the states of India. Hierarchically-clustered
heat map is a graphical representation of data, that uses
colours to indicate values. The colour band of the cluster
map gives information about the cluster map, such as the
lower colour band indicating the lowest value of variable
and the higher colour band indicating the greatest value
of variable. The graph which is produced after doing
agglomerative clustering on the data is called a dendro-
gram. The dendrograms on the sides demonstrate the
independent clustering of the rows and the columns.

Results

Table 1: The percentage distribution of sociodemo-
graphic characteristics among older adults in India was,
over half (52.6%) of the older participants were females.
A total of 70.6% of older adults belonged to rural areas.
More than 50% of older adults were from the age group
of 60—70-year. More than 50% of older adults were illit-
erate, 22% were primarily educated, 17% were secondary
educated, and 3% were highly educated. Around 60% of
older adults were currently married. The association of
sociodemographic characteristics with morbidity among
older adults. All of the sociodemographic characteristics
were showing a significant relationship with multimor-
bidity. Multimorbidity was higher in females than males
and higher in the urban area (42.7%) than in rural area
(27.7%). The prevalence of multimorbidity and single
morbidity increased with age, while slightly decreased in
80 and above age group. Single morbidity decreased with
education while slightly increased in higher education.
Multimorbidity increased with education while slightly
decreased in higher education. Currently married women
had less morbidity than others groups. Hindu and others

much variation was observed in wealth groups for sin-
gle morbidity but, multimorbidity increased in higher
wealth quintiles. People from the north-east (35%) had
high and those from the East (28.6%) had less single
morbidity while, those from the south region (40.1%S)
had high and those from central region (21.9%) had less
multimorbidity. Those living alone had high (35.6%) and
those living with others (29.4%) had less single morbidity
while older adults living with children (34.5%) had high
multimorbidity.

Table 2: The factors associated with multimorbidity are
shown in Table 3. No morbidity was considered the refer-
ence category, and the first category was regarded as the
reference category of independent variables. The female
respondents were 1.3 times more likely to have single
morbidity and 1.6 times more likely to have multimorbid-
ity compared to male respondents. On the other hand,
respondents from the urban areas were 1.2 times more
likely to have single morbidity and 1.6 times more likely
to have have multimorbidity than rural counterparts.

The age group was significantly associated with multi-
morbidity. The people in the age group of 80 years and
above were 1.4 times more likely to have multimorbidity
compared to the 60—64-year age group. In case of edu-
cation, older adults with primary, secondary and higher
education were 1.5 times more likely to have multimor-
bidity compared to illiterate older adults. The wealth
index was significantly associated with multimorbidity;
1.1 times in poorer, 1.2 times in the middle, 1.3 times in
richer and 1.5 times in richest more likely to have single
morbidity and 1.3 times in poorer, 1.5 times in the mid-
dle, two times in richer and 2.6 times in richest more
likely to have multimorbidity than poorest category. In
case of the region, it was more likely to have single mor-
bidity, 1.2 times in the north, 1.3 times in west and 1.4
times in south. And it was more likely to have multimor-
bidity, 1.2 times in central, 1.7 times in the east, 1.9 times
in the north, 2.2 times in west and 2.9 times in south
as compared to the north-east region. The people who
reported using tobacco/smoke were 1.1 times more likely
to have single morbidity than not users. Those who were
living with spouse were 1.5 times more likely to have sin-
gle morbidity than living alone.

Table 3: shows the prevalence of disease-specific mul-
timorbidity by sociodemographic characteristics. Some
diseases had high prevalence of comorbidity. Females
had high prevalence of disease specific multimorbidity
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Table 1 Percent distribution and prevalence of multimorbidity among older adults in India by sociodemographic characteristics

Characteristic N (%) No Morbidity Single Morbidity 2 & Above
Morbidity
Age group
60-64 9407 (29.9) 41.2 29.6 29.3
65-69 9003 (28.6) 369 30.1 33
70-74 5898 (18.8) 34.1 30.7 352
75-79 3603 (11.5) 326 311 36.3
80+ 3553(11.3) 36.8 30.7 324
Sex
Male 14931 (47.5) 40.6 299 29.7
Female 16533 (52.6) 35 30.7 34.5
Place of residence
Rural 22196 (70.6) 42 30.3 27.7
Urban 9268 (29.5) 27 303 427
Education
llliterate 17783 (56.5) 415 31.1 274
Primary 7118(22.6) 331 30.5 364
Secondary 5428(17.3) 324 26.8 40.8
Higher 1135(3.6) 30.1 328 37.1
Marital Status
Currently married 19391 (61.6) 38.8 298 314
Others 12073 (384) 358 311 33.1
Religion
Hindu 25871 (82.2) 37.7 306 31.6
Muslim 3548 (11.3) 31 284 40.6
Others 2045 (6.5) 40.1 29.6 30.3
Social group
SC/ST 8505 (27) 453 30.1 24.7
OBC 14231 (45.2) 356 30.8 337
Others 8729 (27.7) 306 296 39.7
Wealth Index
Poorest 6829 (21.7) 45 30.2 24.8
Poorer 6831 (21.7) 40.9 30.8 283
Middle 6590 (21) 387 312 30.1
Richer 6038 (19.2) 326 30.7 36.8
Richest 5175 (16.5) 282 282 43.7
Region
North-East 935 (3) 39 35 26
Central 6593 (21) 485 29.7 219
East 7445 (23.7) 41 286 30.5
North 3960 (12.6) 356 32 324
West 5401 (17.2) 31.7 31.1 372
South 7130 (22.7) 29.3 306 40.1
Tobacco/Smoke
Yes 12539 (40.2) 411 31 279
No 18665 (59.8) 353 299 34.8
Alcohol
Yes 4555 (14.6) 424 30.7 27.0
No 26655 (85.4) 36.8 303 329

Physical activity
None 10370 (33.2) 338 29.8 36.4
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Table 1 (continued)
Characteristic N (%) No Morbidity Single Morbidity 2 & Above
Morbidity
Moderate 11127 (35.7) 349 31.2 339
Vigorous 1645 (5.3) 409 31.2 279
Moderate Vigorous 8059 (25.8) 458 29.7 24.6
lll-treatment
Yes 1587 (5.2) 332 30.7 36.1
No 28840 (94.8) 382 302 316
Satisfaction with current living arrangement
Strongly satisfied 6450 (21.1) 404 30.8 288
Satisfied 16428 (53.7) 37.8 30.7 315
Neither satisfied nor dissatisfied 5968 (19.5) 373 289 339
Dissatisfied 1454 (4.8) 31.2 298 39.0
Strongly dissatisfied 271 (0.9) 284 284 433
Total 31464 (100) 37.6 303 32.1

like-diabetes (86.3%), chronic lung disease (80.7%),
arthritis (74%) than male. Others social group had high
prevalence of disease-specific multimorbidity of cancer
(89.9%), chronic heart disease (92.6%) and stroke (73.7%)
than SC/ST and OBC groups. Disease specific multimor-
bidity was high in those living with children in case of
diabetes (87.5%) and chronic lung disease (80.2%).

Table 4: shows the prevalence of disease specific mul-
timorbidity in India and its major states. Multimorbid-
ity was higher in chronic heart disease (91%) followed by
cholesterol (89.2%) and was lower in angina (64.8%) fol-
lowed by arthritis (70.5%) at national level. In terms of
specific disease of hypertension, multimorbidity was high
in Kerala (83.7%) followed by Karnataka (80.8%) and low-
est in Haryana (49.4%) followed by Jharkhand (56.3%).
In terms of specific disease of diabetes, multimorbid-
ity was high in Jammu & Kashmir (89.5%%) followed by
Karnataka (88.4%) and lowest in Chhattisgarh (64.3%).
Cancer multimorbidity was high in Tamil Nadu, Madhya
Pradesh, Gujrat and Delhi (100%) and lowest in Chhat-
tisgarh (0%). The multimorbidity of chronic lung disease
was high in Karnataka (91%) and the lowest in Chhattis-
garh (59.27%). The multimorbidity of chronic heart dis-
ease was high in Karnataka (98.23%) and the lowest in
Chhattisgarh (78.19%). Strike multimorbidity was high
in Punjab (97.8%) and lowest in Tamil Nadu (41.22%).
Arthritis multimorbidity was high in Kerala (88.5%) and
lowest in Chhattisgarh (53%). Depression multimorbidity
was high in Kerala (94.32%) and lowest in Delhi (54.63%).
Cholesterol multimorbidity was high in Uttarakhand,
Uttar Pradesh, Telangana, Madhya Pradesh, Jharkhand,
Jammu & Kashmir, Delhi, Chhattisgarh & Andhra
Pradesh (100%) and lowest in Karnataka (57.46%). Thy-
roid multimorbidity was high in Chhattisgarh (100%)

and lowest in Madhya Pradesh (57.76%). Angina mul-
timorbidity was high in Kerala (92.84%) and lowest in
Jharkhand (40.29%).

The heat map shows the data value for each state and
morbidity (Fig. 2a and b). Any patterns in the heat map
may indicate an association between the state and mor-
bidity. The colour band on the right side of the cluster
map indicates information about the cluster map, such
as dark orange showing the lowest disease specific mul-
timorbidity and dark skyblue showing the highest disease
specific multimorbidity among older adults in India. The
height of dendrogram represent the distance between
two cluster, higher the hight of dendrogram lower the
similarity between the cluster and vise-versa. In our
study, India and Bihar shows the same pattern of disease
specific multimorbidity with euclidean distance (0.07)
there after Odisha and Jharkhand show the second closet
disease specific multimorbidity pattern with euclidean
distance (0.09). Chronic lung disease and cancer, chronic
lung disease and arthritis and hypertension and diabetes
show the similar pattern of disease among different states
in India with euclidean distance values (0.25, 0.34 and
0.35) respectively.

Discussion

Globally, multimorbidity is arguably the most signifi-
cant health care challenge with its wide range of adverse
consequences. Despite multimorbidity being extensively
studied, only a few research has looked at the combina-
tions or patterns of morbidity in LMICs [25]. The present
Study assessed the prevalence and correlates of multi-
morbidity and disease-specific multimorbidity among
older people in India using the LASI dataset. Present
study showed that approximately one-third of older
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Table 2 Multinomial regression analysis of multimorbidity
among sociodemographic variable among older adults in India

Characteristics No morbidity (Base category)

Single Multimorbidity
morbidity
RR Cl RR (]
Age group
60-64°
65-69 1.08** (112 121 (1.113)
70-74 133 (1214) 133** (1.214)
75-79 1.32%** (1215) 129 (1214)
80+ 1219 (1.1 1.3) 1.2%%* (1.113)
Sex
Male®
Female 1.24%* (1.21.3) 146"* (1.316)
Place of residence
Rural®
Urban 1.34*** (1214) 1.75** (1619
Education
llliterate®
Primary 1219 (1.11.3) 1.62** (1.51.7)
Secondary 1.1% 112 17177 (161.9)
Higher 133*** (1.11.6) 148** (1.21.8)
Marital Status
Currently married
Others 0.96 (091) 0.9** 081)
Religion
Hindu®
Muslim 1.19%* (1.11.3) 141 (1.316)
Others 1.03 (091.2) 121"  (1.114)
Social group
SC/ST®
OBC 1.04 11 1 (112
Others 1.04%* (11.2) 1217 (1.113)
Wealth Index
Poorest
Poorer 1.12%*% (11.2) 1.27%%%  (1214)
Middle 1.19%* (1.11.3) 137 (1.31.5)
Richer 1.36%** (1.21.5) 1.88*** (1.72.1)
Richest 143*** (131.6) 2.55%* (2328)
Region
North-East®
Central 0.71** (060.8) 0.75*** (060.9)
East 081*  (0.71) 1.28%* (1.115)
North 0.99 (0.81.2) 1.34*** (1.11.6)
West 1.08 (0913) 1.73*** (1421)
South 1.1 (0913) 1.83*** (1.522)
Tobacco/Smoke
No®
Yes 1.05 (11.1) 095 091)
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Table 2 (continued)

Characteristics No morbidity (Base category)

Single Multimorbidity
morbidity
RR Cl RR cl
Alcohol
No®
Yes 1 (091.1) 0.9** 081)
Physical activity
None®
Moderate 1.03 (11.1)  082*** (080.9)
Vigorous 086** (081) 0.56*** (0.50.6)
Moderate Vigorous 0.83*** (0.80.9) 0.54** (0.506)
lll-treatment
No®
Yes 1.26%%* (1.114) 1522 (1.31.7)
Satisfaction with current living arrangement
Strongly satisfied®
Satisfied 106 (11.1)  1.19%**  (1.11.3)
Neither satisfied nor dissatisfied 1.07 (112)  1.38%* (1.31.5)
Dissatisfied 1.37%%* (1.216) 222%* (1.926)
Strongly dissatisfied 1.52%%  (1.12.1) 294 (224)

©®_Reference category, *** if p <0.01, ** if p <0.05, * if p <0.10, Cl-Confidence
Interval, RR-Relative Risk

population had single morbidity, and another one-third
of them had multimorbidity in India.

Prevalence of multimorbidity in this study varies with
that of other countries; it may be due to variation in
socioeconomics, age pyramid, reporting of morbidity
cases and health care system. For instance, a previous
study n Germany showed that 62% older people over the
age of 65 years were having multimorbidity [26], simi-
larly, 45% of multimorbidity were found among people
age > 65 years in Kosovo [27], 55% among those age above
77 years in Sweden [28] A study in Brazil found a preva-
lence of 29% of multimorbidity among older adults [29]
while another study in Ghana found that 38.8% of outpa-
tients had multimorbidity [30].

Further studies conducted in India in the past one
decade showed the varying prevalence of multimor-
bidity across the states. A study in South India found a
prevalence of morbidity in one-third of the population
[31], another study in Odisha found less than one third
prevalence of multimorbidity, where women had one-
third and men had one fourth percent of multimorbidity
[32]. Another study in India depicted that overall, 32% of
respondents were having multimorbidity, among them
30.6% were multimorbid and among them 21.3% were
people age 60—69 years [33]. In a study based on the LASI
pilot survey, the average multimorbidity was 9%, whereas
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Disease specific multimorbidity among older adult in Indian states
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single illness was 17.4% among older Indian adults. Ker-
ala had the highest rate of multimorbidity (30%), followed
by Punjab (22.4%) [20]. The current Study also revealed a
significant variance in single morbidity and multimorbid-
ity among Indian states and regions.

The most often detected chronic conditions were
hypertension and arthritis and it was shown to be the
most often occurring comorbidities in studies in LMICs
[19, 20, 34]. Some leading morbidities among Indian
population reported in previous studies include diabetes,
chronic lung diseases, arthritis and hypertension [35]. A
primary study conducted in rural Tamilnadu showed that
the, cataract (57%) was very common morbidity followed
by bone and joint disease (43.3%). Other morbidities
were, hypertension (14%), heart disease (9%), diabetes
(8.1%) and asthma (6%) among older persons in rural
Tamilnadu. Another study showed that overall, 63% of
older adults suffered from at-least one non-communica-
ble disease and 30.7% of them had multimorbidity [21].
Most common combination of morbidities were, high
blood pressure and arthritis (7.5%), cataract and arthri-
tis (5.3%) and high blood pressure and diabetes (4.7%). In
our study, highest prevalence of comorbidity was hyper-
tension followed by angina, arthritis, diabetes, chronic
lung disease, chronic heart disease, depression, stroke,
cholesterol, thyroid and lowest cancer.

Furthermore, it is documented that multimorbidity
becomes more common progressively with age [21, 36—
38]. In our study, morbidity was higher in the age group
of 75-79 years and slightly decreased in the age group of
80 years and above. Again, multimorbidity was higher in
females (34.9%) than males (29.7%), which is similar to
previous findings and may be attributed to lower health-
care use, poor socioeconomic status, living and working
environments and adverse life events [39, 40], Further,
the socioeconomic disparities in the prevalence of mul-
timorbidity were observed in this study. As nations get
wealthier, the adoption of risky health behaviours tends
to shift from higher to lower socioeconomic categories
[41, 42]. According to several cross-sectional studies,
multimorbidity is more prevalent among older individu-
als with lower educational and income levels [4, 43-45].
However, in our study, multimorbidity was highly preva-
lent among those belonging to the richest wealth quintile
and those who are residing in urban areas. This suggests
that the affluence of disease still exists in Indian context
and the pattern has not changed in the country yet. On
the other hand, the prevalence of multimorbidity was less
prevalent among older adults who engaged in moderate
or vigorous physical activity than those who were physi-
cally active, suggesting the protective effect of healthy
behaviour on multiple disease prevalence. Nonethe-
less, alcohol and tobacco use were not associated with

Page 12 of 14

multimorbidity in this study. This may be due to the
nature of variables which capture only ever use, suggest-
ing the need for future research.

However, our findings confirm that the factors such
as alcohol and tobacco consumption increase the risk of
burden of majority of the disease-specific multimorbid-
ity. This is particularly higher in case of non-communica-
ble diseases such as cancer, chronic lung disease, chronic
heart disease and angina. These findings have important
policy implications. Notably, government policies have
aimed to promote healthier lifestyles among individuals,
but with limited success. Therefore, policy makers and
health care providers should design effective health-pro-
motion programs, especially among socioeconomically
advantaged groups, who are found to be at increased
risk of disease-specific burden of multimorbidity in this
study. Thus, strategies to reduce the risk of multimor-
bidity may include facilitating more space for physical
exercises, restricting marketing of tobacco and alcohol to
avoid unhealthy behaviors and making smoking/drink-
ing cessation services more accessible to the population;
and conducting large-scale education campaigns among
community-dwelling older persons to encourage health-
ier lifestyles.

Finally, our findings revealed large regional variations
in disease-specific multimorbidity. Also, some diseases,
in particular, have a high prevalence of multimorbidity
in some states, which means that having multimorbid-
ity indicates the increased presence of a particular dis-
ease occurring with other diseases. Around 91 percent
of older people with chronic heart disease had multimor-
bidity. In terms of cholesterol, older persons from Uttar
Pradesh, Delhi, and Bihar had higher burden of choles-
terol-specific multimorbidity, whereas older adults in
Rajasthan had higher prevalence of multimorbidity with
chronic heart disease [46]. Moreover, higher burden of
disease-specific multimorbidity was observed in case
of chronic heart disease, stroke, cholesterol and thyroid
disorder than other diseases. Among these, burden of
chronic heart disease was highest in the states of Karna-
taka and Kerala. This may indicate the higher prevalence
of unhealthy lifestyle among older people in the southern
states of India, which calls for special attention in terms
of policy and programs. Disease-specific policies should
also focus on regional variations and target the subpopu-
lations from states with higher burden of disease-specific
multimorbidity.

Limitations of the study

The present study has certain limitations. Due to the
cross-sectional nature of the data used in our study,
causation could not be established. Our study could
only identify associations and longitudinal analyses
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may clarify the causal relationships among socioeco-
nomic and demographic variables and multimorbid-
ity. Also, our knowledge of the severity of morbidity
and multimorbidity is constrained by the fact that the
available statistics only provide information on preva-
lence and determinants. More importantly, the LASI
did not include the institutionalized older adults who
are expected to have more health problems and higher
burden of multimorbidity than older adults in commu-
nity-dwellings. Further, self-reported nature of several
varriables including chronic conditions may lead to
recall and reporting biases which might affect the cur-
rent findings. The prevalence of diseases may be under-
estimated if some respondents are undiagnosed and
may lead to biases, particularly if undiagnosed respond-
ents are disproportionately of lower ocioeconomic sta-
tus. Self-report of multimorbidity may also imply that
some proportion of respondents who were diagnosed
and treated with particular diseases may not have the
disease at same time or at the time of survey.

Conclusion

In conclusion, our study based on multimorbidity among
older adults in India, shows 32% multimorbidity and 30%
single morbidity. Multimorbidity was high in women and
in urban areas. Since multimorbidity can have serious
cognitive and functional consequences with growing older
population in developing nations such as India, one of the
important implications of our findings is that research-
ers and policy-makers should collaborate to develop
effective intervention strategies, and health-promotional
programmes and to train the health care personnel to
minimize the disease-specific burden of multimorbid-
ity. The findings suggest that multimorbidity has a posi-
tive relationship with advancing age, and disease-specific
burden of multimorbidity is higher among chronic heart
patients. Comorbidity, especially among those who
already have chronic heart disease, stroke, cholesterol or
thyroid disorder can have severe consequences on physi-
cal functioning, therefore, disease-specific health man-
agement needs to be enhanced. By enhancing public care
facilities and increasing investments in the public health
sector, policy steps should be adopted to encourage treat-
ment seeking among older Indian population. Further, by
introducing a specific policy push, the emphasis should be
on the demands of geriatric healthcare, especially among
the cardiovascular patients in Southern states of India. All
parties involved, including the government, community
health workers, and civil society, must play a crucial role
in achieving this.
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