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Abstract 

Background  Multiple chronic conditions (MCC) are defined as the presence of two or more chronic conditions, 
that significantly impact health status, functional capacity, quality of life, and overall healthcare management. Despite 
the significant evidence on chronic disease burden, the co-existence of MCC within a household in low- and middle-
income countries (LMICs) is less studied. This study therefore estimates the prevalence of MCC and its determinants 
among adults in the Indian households.

Methods  Data used in this study were drawn from the fifth round of the National Family Health Survey (NFHS) 
conducted in 2019–21. Data sets of men (15–54 years) and women (15–49 years) were used for the study. The total 
sample size of adults for this analysis was N = 239,848. The outcome variable of this study was multiple chronic condi-
tions (MCC) in adults which included a total of nine chronic conditions (hypertension, diabetes, chronic respiratory 
diseases, chronic kidney disorders, cancer, thyroid disorders, obesity, and heart diseases, consuming alcohol, chewing 
tobacco, and smoking) documented in NFHS-5. Descriptive statistics and binary logistic regression analysis were used 
to quantify the results.

Results  A prevalence of 5.5% of MCC in adults emerged from our study. Logistic regression analysis identified 
that younger age, males (AOR 0.36 (0.33–0.39)), urban areas (AOR 1.11 (1.02–1.17)) as the place of residence, and par-
ticipants representing SC (AOR 0.89 (0.81–0.97)), and ST (AOR 1.30 (1.17–1.45)), had a higher risk of MCC irrespec-
tive of level of education, type of occupation, marital status, or wealth index, and states from any category of social 
progress.

Conclusion  A 5% prevalence of MCC specifically obesity, substance use, and hypertension calls for integrated efforts 
aiming at behavior change, and regulatory efforts to prevent further increase of MCC among young adults in India.
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Background
Globally, infections and nutritional disorders have 
emerged as key determinants of mortality and morbid-
ity. An upsurge in the burden of multiple chronic con-
ditions (MCC) is observed in almost one in three of all 
adults worldwide [1, 2]. MCC is defined as the pres-
ence of two or more chronic diseases, that collectively 
impact health status, function, or quality of life and 
that require complex healthcare management, deci-
sion-making, or coordination [3]. Non-communicable 
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diseases (NCDs) add to the burden of MCC and the 
WHO reported that 86% of premature deaths due to 
NCDs occurred in low and middle-income countries 
(LMICs) [4]. Cardiovascular disease, cancer, chronic 
lung diseases, and diabetes have been recognized to 
increase mortality [5].

The growing burden of MCC is well documented in 
literature from developed countries where between 16 
and 57% of the population have more than one chronic 
disease. Data from the 2018 National Health Interview 
Survey (NHIS) estimated, 24.6% (61 million) adults had 1 
chronic condition, and 27.2% (68 million) had ≥ 2 chronic 
conditions [6] in the United States of America (USA). 
Few other countries have estimated the prevalence of 
MCC such as Spain (24%), Taiwan (17%), Singapore 
(16%), and India (23%) [7–10]. However, not all represent 
population prevalence. The trends varied by geographical 
region, country’s economy and per capita income, gen-
der, age, number of diseases considered for multimorbid-
ity, or study methodology [11]. In developing countries 
multimorbidity tends to be more prevalent among the 
wealthier population, while in developed countries it is 
higher among the poor. Combinations of MCC varies 
across nations for example in China [12] hypertension 
with hearing impairment, and in Africa [13] dyslipidemia 
with hypertension are a few. Characterizing the patterns 
is a primary step to plan need-based interventions for 
specific populations.

Further, the place of residence impacts health and dis-
ease. People in urban areas have higher incomes and lead 
a more sedentary lifestyle than their rural counterparts 
[14, 15]. Besides, there are differences in types of jobs, 
education, wealth, social security, and health behavior, all 
of which are significant determinants of chronic diseases 
[16]. In developing nations maternal undernutrition that 
leads to stunted children increases the risk of NCDs and 
chronic conditions in adulthood [17].

Economic development and social progress are both a 
cause and consequence of multi-morbidity which is yet 
to be explored (13,14). Healthcare expenditures greatly 
increase, sometimes exponentially, with each additional 
chronic condition with greater specialist physician 
access, emergency department presentations, and hos-
pital admissions. Individuals with MCC experience dete-
rioration in the quality of life, out-of-pocket expenses, 
medication adherence, inability to work, and symptom 
control, which impose a high toll on caregivers [2, 11]. 
In LMICs, the burden of MCC-associated out-of-pocket 
expenditure (OOPE) is a rising concern both for the 
health system and the households [18]. The increasing 
proportion and a further predicted increase of older and 
younger adults with MCC who will live to advanced ages 
are greater public health challenges for policymakers [2].

Despite the significant evidence on chronic disease 
burden, the co-existence of MCC within a household in 
LMICs is less studied. Additionally, gaps in knowledge 
regarding the influence of behavioral or lifestyle factors, 
such as smoking and alcoholism, on the development 
of MCC are evident. Existing studies show considerable 
heterogeneity between MCC and its associated behavio-
ral or lifestyle factors. For LMICs to achieve better health 
outcomes, it is crucial to gain a better understanding of 
these knowledge gaps. The lessons from developed coun-
tries suggest an increased burden of MCC with increased 
age. The demography of India is unique characterized by 
a young population. Studying patterns of MCC will ena-
ble characterization to plan specific prevention strategies 
among the young adults to prevent an increase in burden 
with increasing age. This study, therefore, estimates the 
prevalence of MCC and its determinants among young 
adults in Indian households.

Methods
Data source
This study utilized secondary data from the National 
Family Health Survey (NFHS) 5, a nationally representa-
tive cross-sectional survey to estimate the prevalence and 
determinants of MCC among adults in Indian house-
holds. The NFHS 5 (2019–21) was conducted under the 
stewardship of the Ministry of Health and Family Wel-
fare (MoHFW), Government of India (GOI). It provides 
essential data on health and family welfare, as well as data 
on levels of fertility, infant and child mortality, maternal 
and child health, and other health and family welfare 
indicators by background characteristics at the national 
and state levels.

Sample design
The survey adopted a multistage stratified sampling 
design to provide various demographic and population 
health outcome indicators. Each district was stratified 
into urban and rural areas. Each rural stratum is sub-
stratified into smaller substrata considering the village 
population, and the percentage of scheduled castes and 
scheduled tribes (SC/ST). The Primary sampling unit 
(PSU) for urban and rural areas was selected according 
to the percentage of the SC/ST population. In all, 30,456 
PSUs were selected across the country, drawn from 707 
districts, 28 states, and 8 union territories of India. For 
rural areas, a sample of villages (cluster) was selected 
based on the literacy rate of women aged 6 + years. In 
urban areas, Census Enumeration Blocks (CEBs) (clus-
ter) were selected based on the percentage of the SC/ST 
population. In the second stage of selection, 22 house-
holds per cluster were chosen with an equal probability 
of systematic selection of households enlisted during 
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the mapping in the selected PSUs. Overall, 30,456 PSUs 
were selected across the country from 707 districts, and 
fieldwork was completed in 30,198 PSUs. This survey 
provided data on 724,115 women and 101,839 men who 
were successfully interviewed from 636,699 households.

Study population
NFHS 5 datasets were accessed from the Demographic 
and Health Surveys (DHS) website (17). The independ-
ent variables of the study included data derived from 
data sets of young adults defined and categorized as per 
NFHS as men (15–54 years), and women (15–49 years). 
The data from the household, household members, 
and birth datasets were excluded because they did not 
include variables regarding chronic conditions. The cur-
rent sample is restricted to a matched sub-set of child 
data under 5 years of age which is a part of a larger data 
used for another research objective in the same project. 
Therefore, the present analysis represents, a sub-sample 
of N = 239,848 adults (18,086 men and 221,762 women).

Outcome variable
The outcome variable of this study was multiple chronic 
conditions in adults (MCC). The outcome of interest was 
computed using the information on nine self-reported 
chronic conditions (hypertension, diabetes, chronic res-
piratory diseases, chronic kidney disorders, cancer, thy-
roid disorders, obesity, and heart diseases, and substance 
use disorder (which included consuming alcohol, chew-
ing tobacco, and smoking cigarettes) as documented 
in NFHS-5. All the chronic conditions were coded into 
binary categories of No—‘0’ and Yes—‘1’.

Independent variables
The socio-demographic and economic factors, includ-
ing age (age groups between, 15–30, and 31–54  years), 
gender (male and female), place of residence (urban and 
rural), religion (Hindu, Muslim, Christian, and Other), 
ethnicity (caste, tribe, no caste/tribe/do not know), mari-
tal status (never married, married, widowed or separated 
or divorced), wealth index (poorest, poor, middle, rich, 
and richest), education (no education, primary, second-
ary, higher education), occupation (primary, secondary, 
tertiary occupation). States were categorized according 
to the social progress index (SPI) [19, 20].

Definitions of multiple chronic conditions (MCC)
The lack of a single definition of what constitutes an 
MCC has resulted in high heterogeneity in the estimates. 
The definition of MCC is varied as per the number of 
chronic conditions included [2]. The simplest definition 
of MCC is the presence of two or more chronic diseases 
[6, 21, 22]. What constituted a chronic disease also varied 

across the literature [23]. Some studies define chronic 
conditions by their specific organ system (e.g., chronic 
lung disease), whereas others differentiate within organ 
systems (e.g., COPD and interstitial lung disease) [24]. 
Several indices have been used to measure the number 
and severity of chronic diseases. However, the most rec-
ognized of these is the Charlson Comorbidities Index and 
its adaptations, originally established to predict mortality 
in hospital patients [25].

We, therefore, defined MCC as the presence of two or 
more chronic conditions (hypertension, diabetes, chronic 
respiratory diseases, chronic kidney disorders, cancer, 
thyroid disorders, heart diseases, obesity, and substance 
abuse) that were documented in NFHS 5.

Statistical analysis
Cross-tabulations and summary statistics were per-
formed to describe the study population. Simple frequen-
cies, summary measures, tables, and figures were used 
to present the data. Analyses were based on weighted 
data to account for the complexity of the survey design. 
Associations between independent and dependent vari-
ables were analysed using chi-square test. Variables that 
showed significance in the binary logistic regression 
(Crude Odds Ratio -COR) were subjected to multino-
mial logistic regression (Adjusted Odds Ratio-AOR) and 
the analyses were performed to assess the risk factors of 
MCC among young adults. Associations with p =  < 0.05 
were considered statistically significant. The adjusted 
odds ratio (AOR) with a 95% confidence interval was also 
presented in the results. The analysis was done using the 
statistical package for the social sciences (SPSS) version 
23.0 (International Business Machines Corporation-IBM 
Corp., Armonk, New York).

Ethical consideration
The present study utilized a secondary data set from the 
recent NFHS-5 survey with no identifiable information 
on the survey participants. The survey received ethical 
clearance from the Institutions Review Board (IRB) of 
the International Institute for Population Sciences, India. 
This dataset is available in the public domain for legiti-
mate research purposes. Since it is a secondary dataset 
there was no need to get any other institution’s ethical 
permission.

Results
Table  1 represents the distribution of sociodemo-
graphic characteristics of study participants. Reported 
mean age of participants was 28.49 ± 7.90  years. More 
than 90% of the participants were females. Of the total 
female participants, about 70% were in the age group of 
15–30 years. The majority of the participants belonged 
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to the Hindu religion (71.7%). A substantial propor-
tion of adults were from scheduled castes (males 71.6% 
and females 80%). Nearly half of the males (44.8%) 
were engaged in primary occupations. The majority 
of males (82.6%) and females (86.5%) were married. 
More than one-third of the population resided in rural 
areas (78.5%). The reported educational status of par-
ticipants showed concentration at the secondary level 
[males (57%) and females (51.3)]. Nearly one-fourth 
of the adults belonged to the poorest wealth index 
[males (26.7%) and females (23.9%)]. Health insurance 

coverage was higher in males (38.1%) as compared to 
females (28.4%).

Figure  1 shows the prevalence of nine chronic con-
ditions along with MCC prevalence among adults 
in India. Among all the chronic conditions, obesity 
(16.59%) was the most prevalent. Substance use disor-
der (5.30%) was India’s second most prevalent chronic 
condition, followed by hypertension (3.50%). The prev-
alence rates of thyroid disorders, diabetes, chronic 
respiratory diseases, heart diseases, chronic kidney 
disorders, and cancer were lower than the previously 

Table 1  Sociodemographic characteristics of adults (N = 239,848)

Variables Categories Male n (%) Female n (%)

Age (in years) 15–30 8633 (47.7) 156,165 (70.4)

31–54 9453 (52.3) 65,597 (29.6)

Religion Hindu 12,961 (71.7) 164,747 (74.3)

Muslim 2212 (12.2) 31,310 (14.1)

Christian 2184 (12.1) 16,468 (7.4)

Others 729 (4) 9237 (4.1)

Ethnicity Scheduled Caste 12,957 (71.6) 177,409 (80)

Scheduled Tribe 3977 (22) 32,468 (14.6)

Other Backward Class 1152 (6.4) 11,885 (5.4)

Occupation Primary Occupation 8098 (44.8) 5765 (2.6)

Secondary Occupation 4865 (26.9) 1573 (0.7)

Tertiary Occupation 2734 (15.1) 1360 (0.6)

Not working 1447 (8) 24,557 (11.1)

Others/Not answered 942 (5.2) 188,507 (85)

Marital status Never married 3018 (16.7) 23,769 (10.7)

Married 14,941 (82.6) 191,922 (86.5)

Widowed/Divorced/Separate 127 (0.7) 6071 (2.7)

Place of residence Urban 3890 (21.5) 46,429 (20.9)

Rural 14,196 (78.5) 175,333 (79.1)

Level of education No education 2594 (14.3) 50,192 (22.6)

Primary 2601 (14.4) 26,725 (12.1)

Secondary 10,316 (57) 113,780 (51.3)

Higher 2575 (14.2) 31,065 (14)

Wealth index Poorest 4821 (26.7) 53,006 (23.9)

Poorer 4408 (24.4) 50,947 (23)

Middle 3794 (21) 44,592 (20.1)

Richer 3272 (18.1) 40,052 (18.1)

Richest 1791 (9.9) 33,165 (15)

Covered by health insurance No 11,197 (61.9) 158,710 (71.6)

Yes 6889 (38.1) 63,052 (28.4)

Social Progress Index Very low social progress 3118 (17.2) 39,292 (17.7)

Low social progress 4009 (22.2) 56,202 (25.3)

Lower middle social progress 4734 (26.2) 73,805 (33.3)

Upper-middle social progress 2433 (13.5) 22,796 (10.3)

High social progress 1856 (10.3) 14,043 (6.3)

Very high social progress 1936 (10.7) 15,624 (7)
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mentioned conditions. However, these chronic condi-
tions are emerging health concerns in India, with prev-
alence rates ranging from 0.13 to 1.77%. The data shows 
that the overall burden of MCC in adults was found to 
be 5.5%.

Figure 2 shows how chronic conditions are distributed 
among adults of different age groups. Around 5.5% of all 
adults had two or more chronic conditions. However, 
the proportion of people with multiple chronic condi-
tions was almost three times higher in the older age 
group (31–54 years) compared to the younger age group 
(15–30 years).

Figure  3 presents the state-wise prevalence of MCC 
among adults in India. The prevalence of MCC was high-
est in the northern zonal region of India i.e., in Ladakh 
(16.26%). In the north-eastern region, the highest prev-
alence of MCC was in Meghalaya (14.39%) and Mizo-
ram (15.09%) followed by Arunachal Pradesh (13.75%). 
In the eastern region (that consists of states viz. Bihar, 
Jharkhand, West Bengal, and Odessa) the overall preva-
lence was between 4.38 and 7.8%. In the central zonal 
region, the prevalence of MCC was highest in Chhattis-
garh at 7.7% and lowest in Uttarakhand at 1.13%. In the 
western region, the prevalence of MCC was highest in 
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Fig. 1  Prevalence of chronic conditions and MCC among adults in India (N = 239,848)

Fig. 2  Proportion of adults with and without chronic conditions, by age
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Goa (9.33%) and a similar prevalence was seen in Dadra 
& Nagar Haveli and Daman & Diu and Maharashtra i.e., 
5.01% and 5.03% respectively. In the southern region, 
a similar pattern of prevalence was seen in Andhra 
Pradesh, Puducherry, and Kerala i.e., 7.42%, 7%, and 7.7% 
respectively. But the highest prevalence in this region was 
in Telangana at 9.81%.

Table  2 shows the percent prevalence of chronic con-
ditions (CCs) in adults according to the social progress 
index. A high prevalence of obesity (20.8%), thyroid 
disorders (3.92%), and diabetes (1.65%) was observed 

in the very high social progress group states while the 
prevalence of cancer (0.11%) and chronic kidney dis-
orders (0.83%) was low. In the case of the high social 
progress group, the prevalence of obesity (21%), hyper-
tension (5.59%), and thyroid disorders (3.65%) was 
higher as compared to other CCs. In the case of upper-
middle social progress states, the overall prevalence 
of chronic conditions was low as compared to other 
social progress groups. In the lower middle social pro-
gress group, the states of Haryana (6.73%), Meghalaya 
(6.88%), and Tripura (6.02%) showed a higher prevalence 

Fig. 3  State-wise prevalence of multiple chronic conditions among adults in India (N = 239,848)
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of hypertension. Whereas, a greater number of states 
showed a high prevalence of chronic respiratory diseases 
i.e., Haryana (0.91%), Gujarat (0.87%), Andhra Pradesh 
(2%), Meghalaya (3.5%), West Bengal (2.58%) and Tripura 
(2.23%). The majority of states showed a low prevalence 
of heart diseases and the overall prevalence was 0.5%. 
In the low social progress group, a high prevalence of 

obesity was seen in Odisha (21.3%) and hypertension in 
Madhya Pradesh (4.55%). Substance use disorders (6.2%) 
had a high prevalence in the very low social progress 
group.

Table  3 shows the logistic regression results of soci-
odemographic and economic factors associated with 
MCC among adults. Among the socio-demographic 

Table 2  Percent prevalence of chronic conditions in adults according to the social progress index of Indian States/Union Territories
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factors considered in the study, the age of the partici-
pants 15–30  years [COR 0.569 (0.544–0.595)], being 
male [COR 0.036 (0.033–0.039)], living in urban areas 
[COR 1.086 (1.027–0.148)], both scheduled caste and 
scheduled tribes [COR 0.898 (0.817–0.987)] and [COR 
1.306 (1.171–1.455)] respectively, educational status i.e., 

no education [COR 1.647 (1.514–1.793)], primary [COR 
1.674 (1.535–1.826)] and secondary education [COR 
1.352 (1.261–1.449)], all levels of occupation including 
secondary and tertiary occupation [COR 1.390 (1.261–
1.531)] and [COR 0.869 (0.768–0.96)] also adults who 
were not working [COR 0.854 (0.786–0.927)] had higher 

Table 3  Binary logistic regression of the association between sociodemographic characteristics and multiple chronic conditions 
among adults in India

**:<0.01; ***:<0.001

Variables Categories Crude Odds Ratio 95% CI Adjusted Odds 
Ratio

95% CI

(COR) Lower Upper (A0R) Lower Upper

Age (in years) 15–30 0.56*** 0.54 0.59 0.56*** 0.53 0.59

31–54

Sex Male 0.03*** 0.03 0.03 0.36*** 0.33 0.39

Female

Type of residence Urban 1.08*** 1.02 1.14 1.11*** 1.05 1.17

Rural

Religion Hindu 0.74 0.32 1.72 0.72 0.31 1.65

Muslim 0.59 0.25 1.37 0.57 0.25 1.32

Christian 1.12 0.48 2.57 1.09 0.47 2.51

Other

Ethnicity Schedule Caste 0.89*** 0.81 0.98 0.89** 0.81 0.97

Schedule Tribe 1.30*** 1.17 1.45 1.30*** 1.17 1.45

Other Backward Class

Education No education 1.64*** 1.51 1.79 1.57*** 1.44 1.71

Primary 1.67*** 1.53 1.82 1.61*** 1.48 1.76

Secondary 1.35*** 1.26 1.44 1.32*** 1.23 1.42

Higher

Occupation Primary 1.06 0.97 1.16 1.06 0.97 1.15

Secondary 1.39*** 1.26 1.53 1.37*** 1.25 1.51

Tertiary 0.85*** 0.76 0.96 0.87 0.78 0.98

Not working 0.85*** 0.78 0.92 0.84*** 0.78 0.93

Other / not answered

Marital Status Never married 0.38*** 0.33 0.43 0.64*** 0.57 0.71

Married 0.64*** 0.57 0.71 0.56*** 0.53 0.59

Widowed/Divorced/Separated

Wealth index Poorest 0.76*** 0.70 0.82 0.82*** 0.75 0.89

Poorer 0.73*** 0.68 0.79 0.79*** 0.73 0.86

Middle 0.78*** 0.73 0.84 0.82*** 0.75 0.88

Richer 0.81*** 0.75 0.87 0.83*** 0.77 0.89

Richest

Covered by health insurance Yes 1.17*** 1.12 1.22 1.52*** 1.47 1.58

No

Social Progress Index-State Very Low Social Progress 0.77*** 0.70 0.84 076*** 0.71 0.82

Low Social Progress 0.59*** 0.54 0.65 0.40*** 0.37 0.43

Lower Middle Social Progress 0.75*** 0.7 0.81 0.76*** 0.71 0.81

Upper Middle Social Progress 0.88*** 0.81 0.97 0.95 0.88 1.02

High Social Progress 1.16*** 1.05 1.29 0.81*** 0.75 0.89

Very High Social Progress
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odds of having multiple chronic conditions. Similarly 
in the case of marital status both married and never 
married [COR 0.641 (0.573–0.717)] and [COR 0.382 
(0.334–0.438)], adults covered by health insurance [COR 
1.175(1.124–1.228)] had higher odds of having MCC 
(p < 0.005).

The social progress index complements GDP with qual-
ity of life measures such as health, education, infrastruc-
ture, etc. When analyzed as per the states social progress 
index all categories i.e., very low social progress [COR 
0.774 (0.709–0.845)], low social progress [COR 0.596 
(0.545–0.652)], lower middle social progress [COR 0.758 
(0.7–0.819)], upper middle social progress [COR 0.886 
(0.81–0.97)] and high social progress [COR 1.169 (1.055–
1.297) had higher odds of having MCC (p < 0.005).

From all these variables, the younger age group (15–
30 years), male adults, urban places of residence, adults 
representing scheduled caste and scheduled tribes, cov-
ered by health insurance, and states with very low social 
progress stayed significant in the adjusted model as well. 
In the multinomial regression model, states with low 
social progress [AOR 0.406 (0.377–0.436)], lower mid-
dle social progress [AOR 0.758 (0.715–0.812)], and high 
social progress [AOR 0.818 (0.751–0.891)] were also sta-
tistically significant with MCC.

Discussion
Our study examined the prevalence and determinants 
of multiple chronic conditions among adults in Indian 
households in a nationally representative sample. It is 
critical to note that 5.50% of adults in the same house-
holds have MCC which is a matter of public health 
concern. The increase in the prevalence of MCC was 
observed with the advancement of age. Indian traditional 
family system prioritizes elderly care which increases the 
need for household resources to manage MCC and meet 
their health care needs. Among the chronic condition’s 
obesity, substance use disorder, and hypertension were 
the most common chronic conditions in India.

Prevalence of MCC
Our analysis showed obesity, substance use disorder, 
and hypertension as the primary MCC triad in India. 
Obesity showed the highest prevalence among chronic 
conditions. The trend is similar to the earlier rounds of 
NFHS 2, 3, and 4, which saw an increase in obesity from 
8.4 to 15.5% and 2.2 to 5.1% [26–28]. An eight-country 
analysis of the economic costs of overweight and obesity 
(OWO) estimated 0.8% of the GDP in India, much lesser 
compared to the other countries (South Africa, Thai-
land, Spain, Mexico, Brazil, and Australia) [29]. Luhar 
and coworkers have predicted a larger relative increase in 
OWO among the older age groups and in rural compared 

to urban settings [30]. While the prevalence of can-
cer was the least in our findings, other countries in the 
Southeast Asian region showed a high incidence of oral 
cancer [4]. In the South East Asian region (SEAR) deaths 
due to chronic diseases ranged from 34% in Timar-Leste 
to 79% in Maldives [31]. Research from European coun-
tries showed smoking as the predominant risk for pre-
mature deaths [32]. In the USA percentage population 
having ≥ 2 chronic conditions was 27.2% much greater 
than in any other developing country [6]. However, such 
comparisons need to be carefully interpreted consider-
ing the age of the population, the period, the prevailing 
economic conditions, and other factors like the pandemic 
that could have contributed to the estimates.

The second highest prevalence in our analysis was 
substance use disorder (5.3%). In 2019, the Ministry of 
Social Justice and Empowerment, Government of India 
reported predominant alcohol use at 4.6% and a depend-
ent pattern use of 19% [33]. The determinants for such 
high dependency and use of other substances are not lim-
ited to biological but also to socio-political factors [34]. 
The third high prevalent chronic condition in our anal-
ysis was hypertension, estimated to be 3.5%. The World 
Health Organization (WHO) reported hypertension as 
the major cause of death (27%) among the 40–69 age 
group [35]. In India, the interventions have strengthened 
to achieve a 25% reduction in hypertension [36]. Work in 
India has documented the benefits of a high-protein diet 
in maintaining normal blood pressure [37].

Socio demographics and MCC in India
As predicted by Luhar and co-workers (2020), an analy-
sis of socio-demographic characteristics showed MCC 
was more concentrated in rural than urban areas, where 
obesity and substance use disorder were prominent [30]. 
However, our findings reveal a higher prevalence of MCC 
in urban areas similar to other studies [10, 16]. Among 
the different ethnic groups, scheduled caste households 
exhibited a higher prevalence of MCC compared to 
scheduled tribes. Individuals irrespective of education 
and occupation were susceptible to MCC. Remarkably, 
our findings diverged from a previous study, as we did 
not observe a higher MCC prevalence among unmarried, 
divorced/separated, or widowed individuals [38].

Differences in prevalence across states
A high prevalence of chronic conditions was seen among 
the North and North Eastern (NE) states, Assocham 
report identified similar patterns in the NE states. These 
states are in the lower middle stage of epidemiological 
transition. Their rural and tribal regions have a moun-
tainous terrain that impedes access to health care, char-
acterized by poor infrastructure and increased untreated 
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morbidities. This combined with poverty, high intake 
of non-vegetarian foods low consumption of fruits and 
vegetables, and less physical activity adds to the increas-
ing burden of MCC in these states [39, 40]. Our analysis 
showed a high prevalence of MCC in Chhattisgarh. The 
high prevalence of NCD, mental health disorders, and 
substance use above the national average in this state 
contribute to the high MCC [16, 41]. In our analysis, 
states in the southern region showed a higher prevalence 
of MCC compared to the western states. However, such 
differences have not been observed in previously pub-
lished work that compared chronic conditions in older 
adults [42]. A high prevalence is likely to be observed 
among younger adults that need to be supported by more 
research.

Social progress of states and MCC
In our work, states with very high and lower middle 
social progress displayed higher MCC prevalence in 
adults. This varied from developed countries where very 
high economic strata showed a low prevalence of MCC. 
However, our work used social progress that considered 
the social context of progress that included education, 
social conditions that influenced the risk of exposure, 
environment, degree of susceptibility, the course and out-
come of the disease, and not just economic growth [43–
45]. In developed countries, the interstate variability was 
marked, where access to care and insurance varied across 
degrees of progress [46]. Notably, our study too high-
lighted that those individuals with health insurance had a 
lower prevalence of MCC. The findings urge the need to 
test innovative models for the prevention and control of 
MCC in developing country settings.

Strengths and limitations
Our analysis focuses on a less explored area of MCC 
among young adults in India, with a unique demogra-
phy, experiencing significant nutrition transition. The 
strength of our study is the large dataset, covering the 
nationally representative sample and chronic conditions 
in young adults as outcomes that had a higher analytical 
potential. The use of weighted data in our analysis mini-
mized the effect of inherent bias of big datasets especially 
improving the representation of smaller demographic 
groups. Many studies focus on individual adults as the 
study unit, whereas we focused on households relevant 
to MCC studies. Despite these strengths, our work is 
not free from constraints. Since these data were derived 
from a nationally representative cross-sectional survey 
i.e., NFHS round 5, our findings present the association 
between the variables but not causation. Further, we used 
self-reported information on nine chronic conditions, 
which could not eliminate bias and our study was limited 

to a small number of conditions. Also, the economic sta-
tus of the households in this study was measured through 
the wealth index based on household assets. Additionally, 
the adult–child matched sub-set within the households’ 
limits representativeness of young adults. The higher pro-
portion of women in the dataset also could have skewed 
the study findings. Comparing the prevalence of MCC 
across different studies poses challenges due to variations 
in the definition of MCC, data collection methods, and 
the inclusion of specific chronic conditions.

Conclusion
The 5% prevalence of MCC among young adults in 
Indian households represents the tip of the iceberg, 
that could disguise the huge burden of MCC among the 
older age groups. Among the major prevalent condi-
tions, obesity, substance use, and hypertension emerge 
as three major chronic conditions. However, state-wise 
combined burden identified obesity, combined with thy-
roid disorders and diabetes as the MCC triad in Indian 
households. This calls for innovative strategies that col-
lectively address biological and social determinants 
appropriate for a developing country setting. With the 
expanding urban population in developing countries, 
our findings urge concentrated efforts to curb the rising 
prevalence in urban settings that are well influenced by 
transition. Adults in mid-life (31–59  years) need prior-
ity attention for a country with a young demography, to 
prevent economic losses. The three major chronic condi-
tions with modifiable determinants and calls to advocate 
lifestyle modification irrespective of social class and age. 
In addition, strengthening of health systems, and improv-
ing coverage of services to households across settings. 
The overall findings of the study points to critical and 
urgent investment in improving the life of young adults 
and to prevent an increase in the burden of MCC with 
advancing age. The alarming patterns of MCC seen in 
developed countries gives India vital lessons to curb pro-
gress by investing in the health of young adults. Perhaps 
integrated efforts aiming at behavior change, alongside 
regulations for the food industry to promote healthy food 
environments will be a worthwhile investment.
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