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Background: Multimorbidity has become a norm in low-and middle-income countries

such as India requiring notable health system improvements to combat. Urban population

is a heterogeneous group where poor are at a risk of facing inequity in accessing

healthcare services which can jeopardize our efforts to attain universal health coverage

(UHC). We aimed to estimate the prevalence, assess correlates and patterns of

multimorbidity among urban poor. Further, we assessed the outcomes of multimorbidity

such as healthcare utilization, expenditure and self-rated health.

Methods: Longitudinal Aging Study in India (LASI), wave-1 is a nationally representative

survey conducted amongst participants aged ≥45 years in 2017–18. We included

9,327 participants residing in urban areas, categorized as poor based on monthly per

capita expenditure. Descriptive statistics computed prevalence with 95% uncertainty

interval. Multivariable logistic regression was executed to assess the association between

multimorbidity and various correlates, expressed as adjusted odds ratio. An ordinal

regression model was run between self-rated health and number of chronic conditions.

Results: The prevalence of multimorbidity was 45.26% among the urban poor.

Hypertension and oral morbidities were the most commonly observed dyad.

Respondents who were poorer [AOR: 1.27 (1.06–1.51)] had higher chances of having

multimorbidity than the poorest. Respondents with a health insurance [AOR: 1.40

(1.14–1.70)] had a higher risk of having multimorbidity. In-patient admission was

significantly higher among participants having multimorbidity. Out of pocket expenditure

increased while self-rated health deteriorated with each additional morbid condition.

Conclusion: Multimorbidity is found to be increasingly prevalent among urban poor and

individuals having health insurance which demonstrates the need to expand healthcare

insurance schemes such as Ayushman Bharat for urban poor to achieve UHC.

Keywords: multimorbidity, LASI, India, inequity, urban poor, UHC

INTRODUCTION

Multimorbidity, the co-occurrence of two or more chronic conditions being related or not, in
an individual is evidently rising among aging population (1, 2). It has emerged as a significant
global health issue that necessitates a comprehensive care strategy and notable healthcare system
advancements to combat. The burden of multimorbidity is not limited to the high income countries
alone, rather is equally observed in the low-and middle-income countries (LMICs) owing to the
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changing lifestyle and cultural behaviors, urbanization, and
changes in environmental exposures (3). Our previous systematic
review estimated the prevalence of multimorbidity in South Asia
to range from 4.5% to 83% across different age groups (4).
Multimorbidity is often associated with an increased healthcare
utilization, compromised physical functioning and quality of
life, and psychological distress among patients and families (5).
Additionally, polypharmacy has been detrimental to patient
adherence and health (6).

The increasing burden of multimorbidity has a significant
impact on the ability to achieve universal health coverage
(UHC) (7). Although, healthcare facilities in urban areas are
developing quicker than rural but, due to growing urbanization
and migration, urban population has become a heterogeneous
group where poor are compelled to face disparities in accessing
sanitation, water, housing, and healthcare services (8). Many
urban households face a threat of impoverishment due to
increased out of pocket expenditure while seeking healthcare and
loss of income due to illness (9, 10). They often spend 70% of total
out of pocket expenditure on medicine purchases in India (10).
Additionally, evidence suggests the onset ofmultimorbidity tends
to occur 10–15 years earlier among people residing in the most
deprived areas than those in the most affluent posing a challenge
for this vulnerable group (11, 12).

Usually, in the areas of high socio-economic deprivation
such as urban poor, the difficulties associated with multimorbid
patients are exacerbated by the so-called ’inverse care law,’
which states that the rising requirements and demands result
in decreased healthcare access, fewer consultations, decreased
patient enablement, and increased physician stress (13). As a
result of the increasing treatment burden and lower capacity to
cope, mental health problems such as depression and anxiety
are exacerbated (14). Due to the limited access to healthcare,
poor population have a combined burden of infectious and
chronic diseases and poor health and quality of life outcomes
(15). A study on multimorbidity in extreme poverty estimated
the prevalence of two or more chronic illnesses at 22.8 % (16).

The growing burden of multimorbidity may severely impact
the achievement of UHC, particularly among older adults and
urban poor (17). Inadequately integrated and disease-specific
care management programs such as National Programme for
Prevention and Control of Cancer, Diabetes, Cardiovascular
Diseases and Stroke (NPCDCS) may accentuate these issues,
impeding the provision of quality care. Hence, there is a
significant unmet need for accessible, egalitarian, and responsive
primary healthcare services among vulnerable groups such
as urban poor. Recent programmes such as Ayushman
Bharat envisage to provide continuum of care for vulnerable
sections through health insurance which further needs evidence

Abbreviations: LMICs, Low-and-middle income countries; UHC, Universal
Health Coverage; HWCs, Health and Wellness Centers; NCDs, Non-
communicable diseases; SRH, Self-rated health; OOPE, Out of pocket expenditure;
NPCDCS, National Programme for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases and Stroke; LASI, Longitudinal Aging Study in India;
MPCE,Monthly per capita income; OPD, Out-patient department; IPD, In-patient
department; HRQoL, Health related quality of life; CI, Confidence Interval; OR,
Odds ratio; AOR, Adjusted Odds Ratio; INR, Indian National Rupees.

based guidance to inform decisions about service provision
and resource allocation. Hence, we aimed to estimate the
prevalence, assess correlates and frequently occurring patterns of
multimorbidity among poor residing in urban areas. Further, we
aimed to assess the patient outcomes of multimorbidity such as
healthcare utilization, expenditure and self-rated health.

METHODS

Study Design and Participants
We conducted a population-based, cross-sectional analysis using
data from the Longitudinal Aging Study in India (LASI), wave
1. LASI is a biennial national survey conducted during April
2017–December 2018, to provide estimates on the indicators of
the health, economics, and social behaviors of aging population
in India. LASI adopted a multistage stratified area probability
cluster sampling design to arrive at a nationally representative
sample of 72,250 individuals aged ≥45 years and their spouses
(irrespective of age). LASI conducted face to face participant
interviews using a pre-validated questionnaire in the local
language of the respective states. LASI did not include persons
living in collective arrangements such as nursing homes, jails,
army camps, care homes etc. Individual response rate to LASI,
wave 1 was 87.3%. To ensure standardization, LASI followed
comprehensive manuals for field protocol, procedures, quality
control and control of non-sampling errors. At national level,
training was provided to trainers followed by state level training
of investigators, The detailed description of methodology can be
referred from LASI wave-1, India report (18).

Procedures
For this study, we included data from 9,327 participants aged
≥45 years clubbed from “poorer” and “poorest” quintiles based
on MPCE (monthly per capita expenditure), residing in urban
areas termed as urban poor. The sample size of 9,327 (12.91 %
of total participants) was reached after excluding a total 62,923
participants who were either below 45 years of age, resided in
rural areas or did not belong to the poorer or poorest MPCE
quintile. A brief explanation on inclusion criteria for this study
is provided in Figure 1.

Variables
Socio-Demographic and Socio-Economic

Characteristics
Various socio-demographic characteristics such as sex (male
and female), region (East, West, North, South, North-east &
Central) and social groups (scheduled tribe, scheduled caste,
other backward class and others) were included in the analysis.
Age was categorized into three groups viz., 45–59 years, 60–
74 years, and ≥75 years. Education was derived from the
self-reported highest level of education and was regrouped as
“no formal education”, “up to primary”, “middle school to
higher secondary and diploma”, and “graduation and above”.
Occupation was predicated from past work engagement for
at least three consecutive months in the lifetime and current
working status; categorized into three groups “never worked”,
“currently working”, and “currently not working”. Further,
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FIGURE 1 | Sample size derivation.

depending on the living arrangements with participant’s partner,
we grouped them as “with partner” and “without partner”.

Healthcare cost incurred which includes healthcare provider
fess, medicines, diagnostic tests, hospitalization charges,
transportation, and other expenses due to hospital visit were
elicited from respondents in Indian Rupees ( ). Healthcare
utilization was assessed through the number of hospitalizations
and out-patient visits in the past 12 months from the date of
interview. Based on the total number of visits they were classified
as “never” or “at least once”. To estimate the healthcare access by
the participants LASI, enquired about the type of facility visited
and healthcare providers available during their visits. Further,
self-rated health was used as a proxy indicator for health-related
quality of life (HRQoL) computed on the basis of five-point
Likert scale (“very good”, “good”, “fair”, “poor”, and “very poor”)
administered for subjective assessment of health status.

Outcome
The primary outcome of our study was multimorbidity, defined
as the co-occurrence of two or more chronic conditions
within an individual, without defining an index disease. We
considered 17 self-reported chronic conditions (hypertension,
diabetes, cancer, chronic lung disease, chronic heart disease,
stroke, arthritis or bone/joint conditions, psychological or
neurological conditions, hypercholesterolemia, thyroid disorder,
gastrointestinal problems, skin disease, chronic kidney disease,

urine incontinence, oral morbidities, visual impairment, and
hearing impairment) to attain the outcome variable. Number
of morbidities was scored as one in presence of one chronic
condition, and sum of these scores was generated for each
observation. As defined above, individuals scoring at least two or
more were identified as having multimorbidity.

Statistical Analysis
The analysis was done using STATA statistical software version
17.0 for Windows (Stata Corp, College Station, TX, US).
We used descriptive statistics (frequency & percentage) to
describe the characteristics of study population. They were
further used to describe the healthcare utilization & access.
Prevalence of multimorbidity across various attributes was
determined along with 95% confidence intervals (CI) as a
measure of uncertainty for weighted proportions. We computed
crude odds ratio (OR) to assess association between individual
characteristics and multimorbidity followed by a multivariable
logistic regression model to assess the potential risk factors
associated with multimorbidity, reported as adjusted odds ratio
(AOR) with 95% CI. Patterns (dyads and triads) of co-occurring
conditions were assessed through a simple matrix approach
which employed a comprehensive analysis of all possible and
exhaustive combinations of chronic conditions with frequency
of more than 0.5% (19). Next, median healthcare cost incurred
by these patterns were estimated for those who spent on health.
Further, an ordinal regression was computed between self-rated
health with number of morbid conditions and adjusted for other
covariates. Survey weights were considered during analysis to
compensate for complex survey designs.

Ethical Considerations
This study is based on anonymous data obtained from LASI.
The original LASI study was approved by the human ethics
committee of Indian Council of Medical Research, New Delhi
and International Institute of Population Sciences, Mumbai.
Informed written consent was obtained from all participants
prior to participation.

RESULTS

Description of the Study Population
Our study is based on a total of 9,327 participants. The mean
age of respondents was 59.6 ± 10.4 years. Women comprised
55.7% of the study population. We observed 40.63% of the
participants had no formal education while only 16.30% of the
participants had health insurance. The detailed description of
sample characteristics is provided in Table 1.

Profile and Distribution of Morbidity
The overall prevalence of multimorbidity in the study population
was estimated to be 45.26%. Multimorbidity was more common
among participants aged ≥75 years, females, who lived without
partner and had a health insurance. Multimorbidity was found
to be more prevalent among the non-working group such as
53.84% amongst participants who never worked and 51.84%
among participants who are currently not working. Southern
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TABLE 1 | Weighted socio-demographic characteristics of the study population and prevalence of multimorbidity across various socio-demographic attributes.

Attributes Categories n (%) Multimorbidity present

n, % (95% CI)

Age group (years) 45–59 4,775 (51.20) 1,616, 33.83 (32.50–35.21)

60–74 3,545 (38.01) 1,893, 53.41 (51.74–55.05)

≥75 1,007 (10.79) 646, 64.14 (61.10–67.12)

Gender Male 4,131 (44.29) 1,696, 41.06 (39.55–42.57)

Female 5,196 (55.71) 2,458, 47.31 (45.94–48.67)

Caste Scheduled caste 1,487 (16.13) 640, 43.07 (40.51–45.60)

Scheduled tribe 370 (4.01) 141, 38.16 (33.14–43.27)

Other backward class 4,561 (49.49) 1,975, 43.30 (41.86–44.75)

Others 2,799 (30.37) 1,352, 48.30 (46.44–50.17)

Region East 1,560 (16.73) 822, 52.68 (50.18–55.19)

West 2,417 (25.91) 936, 38.73 (36.78–40.70)

North 675 (7.24) 329, 48.71 (44.91–52.58)

South 2,516 (26.97) 1,218, 48.42 (46.44–50.38)

North east 186 (2.00) 74, 39.53 (32.70–47.20)

Central 1,973 (21.15) 776, 39.34 (37.17–41.53)

Education No formal education 3,789 (40.63) 1,720, 45.39 (43.80–47.00)

Primary completed 2,585 (27.71) 1,252, 48.43 (46.49–50.38)

Up to matriculation 1,987 (21.31) 831, 41.85 (39.64–44.03)

Higher secondary and diploma 464 (4.98) 170, 36.54 (32.24–41.20)

Graduate and above 501 (5.37) 181, 36.16 (31.91–40.51)

Working status Never worked 2,943 (31.57) 1,584, 53.84 (52.00–55.64)

Currently working 3,624 (38.87) 1,141, 31.48 (29.97–33.02)

Currently not working 2,755 (29.56) 1,428, 51.84 (49.95–53.71)

Partner With partner 6,614 (70.92) 2,795, 42.26 (41.07–43.47)

Without partner 2,712 (29.08) 1,359, 50.12 (48.21–52.01)

MPCE quintiles Poorer 4,831 (51.79) 2,002, 41.44 (40.05–42.85)

Poorest 4,496 (48.21) 2,153, 47.88 (46.42–49.36)

Health insurance Yes 1,498 (16.30) 760, 50.70 (48.17–53.30)

No 7,691 (83.70) 3,333, 43.34 (42.23–44.45)

region accounted for the highest prevalence of multimorbidity
while more than half of the Eastern region had multimorbidity.
Amongst the urban poor, poorest had the higher prevalence of
multimorbidity (47.88%) as compared to the poorer (41.44%).
The detailed description of prevalence of multimorbidity across
various socio-demographic variables is presented in Table 1.

We observed hypertension and oral morbidities s (3.4%) were
the most commonly occurring dyads followed by hypertension
and diabetes (2.07%) while hypertension, diabetes and oral
morbidities (1.04%) formed the most commonly presenting triad
(Table 2).

Correlates of Multimorbidity
The crude odds ratio showed a significant association
between age, gender, primary education and no work with
multimorbidity. The findings from multivariable analysis
suggested the likelihood of having multimorbidity increased
with aging as the participants aged 60–75 years had [AOR: 2.01
(1.67–2.43)] which increased to [AOR: 2.76 (2.02–3.75)] among
respondents aged ≥75 years. Respondents from eastern part of
the country had the highest chances of having multimorbidity

[AOR: 2.05 (1.44–2.92)] followed by south [AOR: 1.74 (1.20–
2.54)]. We observed the risk of multimorbidity to be highest
among participants who had never worked in their lifetime
for at least three consecutive months with an AOR of 2.16
(1.70–2.76). Respondents who had health insurance coverage
had a higher risk of having multimorbidity [AOR; 1.40 (1.14–
1.70)] as compared to the others. The univariable analysis
revealed a protective association for multimorbidity but after
adjusting for other covariates, multivariable regression depicted
multimorbidity to be significantly common [AOR: 1.27 (1.06–
1.51)] amongst poorer as compared to the poorest group
(Table 3).

Patient Outcomes of Multimorbidity
Trends in Healthcare Utilization and Expenditure
We observed a significantly higher in-patient (IPD) admission
among those with multimorbidity (10.94% vs. 5.81%) as
compared to those without multimorbidity while visit to the
out-patient department (OPD) was almost similar. Participants
with (53.69%) or without multimorbidity (37.53%) preferred
private hospitals over public facilities.Majority of the participants

Frontiers in Public Health | www.frontiersin.org 4 June 2022 | Volume 10 | Article 881967

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Sinha et al. Multimorbidity Among Urban Poor, India

TABLE 2 | Frequently occurring multimorbid patterns (frequency > 0.5%).

Sl. No Patterns Frequency Percentage

1 Hypertension + Oral Conditions 321 3.44

2 Hypertension + Diabetes 193 2.07

3 Gastrointestinal disease + Oral Conditions 179 1.92

4 Arthritis and other bone/joint diseases + Oral Conditions 154 1.65

5 Hypertension + Diabetes + Oral Conditions 97 1.04

6 Hypertension + arthritis and other bone/joint diseases 89 0.96

7 Hypertension + Gastrointestinal disease 86 0.92

8 Hypertension + gastrointestinal disease + Oral Conditions 77 0.82

9 Diabetes + Oral Conditions 75 0.81

10 Hypertension + Arthritis and other bone/joint diseases + Oral Conditions 73 0.78

11 Arthritis and other bone/joint diseases + Gastrointestinal disease 71 0.76

12 Hypertension + Visual impairment 57 0.61

13 Chronic Lung disease + Oral Conditions 49 0.53

14 Hearing impairment + Oral Conditions 48 0.51

15 Hypertension + Skin diseases 47 0.5

TABLE 3 | Logistic regression showing association between multimorbidity and its correlates.

Attributes Categories OR (95% CI) p-values AOR (95% CI) p-value

Age groups (years) 45– 60 Reference Reference

60–75 2.24 (1.87–2.68) 0.000 2.01 (1.67–2.43) 0.000

≥75 3.50 (2.63–4.64) 0.000 2.76 (2.02–3.75) 0.000

Gender Male Reference Reference

Female 1.29 (1.09–1.53) 0.004 0.94 (0.73–1.20) 0.598

Caste Scheduled caste 0.99 (0.78–1.26) 0.939 1.05 (0.84–1.31) 0.681

Scheduled tribe 0.81 (0.58–1.13) 0.208 1.05 (0.73–1.50) 0.805

Other backward class Reference Reference

Others 1.22 (1.01–1.48) 0.040 1.17 (0.97–1.41) 0.096

Region East 1.70 (1.23–2.36) 0.001 2.05 (1.44–2.92) 0.000

West 0.97 (0.70–1.34) 0.839 1.05 (0.74–1.49) 0.777

North 1.45 (1.05–2.00) 0.023 1.72 (1.20–2.47) 0.003

South 1.44 (0.98–2.09) 0.059 1.74 (1.20–2.54) 0.004

North east Reference Reference

Central 0.99 (0.72–1.36) 0.962 1.14 (0.81–1.62) 0.449

Education No formal education 1.47 (0.95–2.28) 0.087 1.17 (0.75–1.84) 0.492

Primary completed 1.66 (1.07–2.58) 0.025 1.37 (0.88–2.14) 0.169

Up to matriculation 1.27 (0.81–2.00) 0.300 1.15 (0.74–1.78) 0.536

Higher secondary and diploma 1.02 (0.58–1.78) 0.954 1.01 (0.59–1.71) 0.984

Graduate and above Reference Reference

Working status Never worked 2.54 (2.08–3.10) 0.000 2.16 (1.70–2.76) 0.000

Currently working Reference Reference

Currently not working 2.34 (1.88–2.91) 0.000 1.75 (1.38–2.23) 0.000

Partner With partner Reference Reference

Without partner 1.37 (1.13–1.67) 0.002 0.92 (0.75–1.12) 0.393

Healthcare insurance Yes 1.34 (1.13–1.61) 0.001 1.40 (1.14–1.70) 0.001

No Reference Reference

MPCE quintile Poorer 0.77 (0.65–0.91) 0.003 1.27 (1.06–1.51) 0.010

Poorest Reference Reference

Frontiers in Public Health | www.frontiersin.org 5 June 2022 | Volume 10 | Article 881967

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Sinha et al. Multimorbidity Among Urban Poor, India

TABLE 4 | Trends of health care utilization among urban poor.

Healthcare

access

Multimorbidity present

Absent n, % (95% CI) Present n, % (95% CI) p-value

OPD visits in last 12 months (n = 5,941)

Never 579

20.77 (19.28–22.32)

579

18.35 (17.02–19.75)

0.000

At least

once

2,208

79.23 (77.67–80.72)

2,575

81.65 (80.25–82.98)

IPD visits in last 12 months (n = 6,034)

Never 2,667

94.19(93.25–95.00)

2,852

89.06 (87.94–90.13)

0.000

At least

once

165

5.81 (4.99–6.75)

350

10.94 (9.87–12.06)

Type of health care facility (n = 9,182)

Public 689

13.53 (12.60–14.50)

742

18.14 (16.98–19.36)

0.000

Private 1,911

37.53 (36.19–38.87)

2,196

53.69 (52.14–55.22)

Others 416

8.17 (7.43–8.95)

495

12.11 (11.12–13.14)

None 2,076

40.77 (39.41–42.13)

657

16.06 (14.95–17.23)

Healthcare provider (n = 9,190)

Doctors 2,340

45.93 (17.74–20.16)

2,797

68.31 (66.85–69.73)

0.000

Nurses 9

0.17 (0.08–0.34)

11

0.27 (0.13–0.48)

Paramedics 449

8.81 (8.05–9.62)

393

9.60 (8.71–10.54)

Traditional 70

1.37 (1.07–1.73)

77

1.88 (1.49–2.34)

Others 57

1.13 (0.84–1.45)

42

1.02 (0.74–1.38)

None 2,170

42.60 (41.23–43.96)

775

18.92 (17.74–20.16)

Health insurance (n = 9,189)

Yes 738

14.49 (13.53–15.48)

760

18.56 (17.39–19.79)

0.022

No 4,358

85.51 (84.52–86.65)

3,333

81.44 (80.21–82.61)

Source of health insurance (n = 1,695)

Central

govt.

225

27.08 (24.11–30.27)

257

29.99 (26.94–33.18)

0.700

State govt. 494

59.5 (56.09–62.88)

503

58.76 (55.31–62.01)

Private 60

7.27 (5.56–9.21)

64

7.48 (5.80–9.44)

Others 51

6.10 (4.61–8.00)

32

3.77 (2.57–5.23)

uniformly had access to the doctors. We found less than one
fifth of the study population were insured under any healthcare
insurance scheme which was mostly funded by state government
(Table 4).

We plotted the patterns of commonly occurring chronic
conditions with the healthcare cost incurred for them. It depicted
that the participants spent a maximum of around INR 1,200

for the triad of hypertension, diabetes and oral morbidities
followed by INR 1,000 for dyad of chronic lung condition and
oral morbidities (Figure 2). We observed an increase in out
of pocket expenditure (OOPE) for each additional long term
condition. The total median healthcare expenses (in INR) among
participants with no morbid condition was 350 which increased
to 600 and 1,080 for two and four or more chronic conditions
respectively (Figure 3).

Self-Rated Health
Our findings from ordinal regression model suggested, self-rated
health deteriorated with an increase in each additional chronic
condition (Table 5). After adjusting for various attributes such as
age, gender, and health insurance etc.; we found a significant per
unit deterioration of self-rated health as the number of morbid
conditions increased with highest among those with four or more
morbid conditions [AOR:9.75 (7.34–12.96)].

DISCUSSION

Universal health coverage aims to provide accessible and
affordable quality health services for every person everywhere
(20). The Sustainable Development Goal 3 calls on to prioritize
health for all by 2,030 where vulnerable populations such as poor
need special attention (21). Estimates suggest, around 90% of
the world’s poorest billion live in sub-Saharan Africa or South
Asia (22). In India, a South Asian country urban population
is projected to rise from 31% in 2011 to 46% by 2030 out of
which 30%–40% people reside in slums or areas of deprivation
(23). Additionally, the healthcare system is primarily oriented
toward management of infectious diseases along with maternal
and child health (22) whereas multimorbidity requires long term
support where continuity of care plays an important role (24).
We estimated the magnitude and assessed patient outcomes
of multimorbidity among urban poor to orient evidence based
resources for this group.

Our study elicited a high prevalence of multimorbidity
among poor population residing in urban areas. Multivariable
regression revealed a higher chance of having multimorbidity
among poorer group than the poorest; and participants having
healthcare insurance. Healthcare expenditure increased with
each additional condition and was highest for the most
commonly occurring triad. A significantly higher healthcare
utilization such as IPD visit was observed among participants
having multimorbidity. Self-rated health deteriorated with each
additional chronic condition.

We observed an overall prevalence of multimorbidity to
be around 45% which is consistent with the findings of
our previous community based study which reported 41%
prevalence among participants aged ≥18 years in urban
areas of Odisha, India (25). We obtained a slight higher
prevalence in the present study which may be due to the
aging population considered here. Moreover, a study from
China reported that the impact of multimorbidity on work
productivity loss was found lesser among rural residents than
the urban group (26). Additionally, a study conducted among
urban residents of Spain found almost 50% of the residents
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FIGURE 2 | Healthcare expenditure across commonly occurring patterns of multimorbidity.

FIGURE 3 | Trends of healthcare expenditure with number of morbid conditions among urban poor (median INR).
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TABLE 5 | Ordered logistic regression showing association between self-rated

health with number of morbid conditions.

Attributes Categories AOR, 95% CI p-value

Number of morbid No morbid conditions Reference

conditions One morbid condition 1.68 (1.33–2.11) 0.000

Two morbid conditions 2.66 (2.10–3.37) 0.000

Three morbid conditions 4.92 (3.63–6.66) 0.000

Four or more morbid conditions 9.75 (7.34–12.96) 0.000

*Adjusted for age, gender, caste, region, education, working status, partner, MPCE

quintiles, and health insurance.

had multimorbidity (27). These findings are almost similar
to our findings however, there is a paucity of literature on
multimorbidity among urban poor in LMICs such as India
which makes it challenging to compare our results with similar
studies (28).

After adjusting for other variables, we found a higher
risk of multimorbidity among poorer group than the poorest.
This points toward the heterogeneity within urban poor
in accessing healthcare facilities. A probable explanation for
this could be that the urban poor are mostly migrants
coming for employment opportunities to big cities where
neo-migrants often lack access to healthcare facilities or are
often not covered in the local list of frontline workers such
as ASHA which devoid them from obtaining primary care
facilities (29, 30). Additionally, a systematic review suggested
higher odds of multimorbidity among urban residents (31).
Nonetheless, lack of healthcare insurance is another factor for
under diagnosis of multimorbidity among the poor group as
elucidated by our study. We observed multimorbidity to be
more common amongst respondents who had a healthcare
insurance which clearly elucidates better prospects of receiving
healthcare facilities among people with insurance. This is similar
to the findings of our previous study which also revealed
participants without insurance had a negative association with
multimorbidity (32). Here, it is worth noting that implementing
equitable and egalitarian health insurance schemes such as
Ayushman Bharat needs special attention for inclusion of
this group.

Furthermore, we found an increase in healthcare expenditure
with each additional condition which is consistent with the
findings of a previous study which showed mean out of
pocket expenditure for OPD visit increased from INR 262.2
for participants with no NCD to INR 431 amongst those who
had multimorbidity. Here, it is worth noting that higher OOPE
implies a need to pay directly from pocket for utilizing healthcare
facilities which gets hampered by the inability to pay as in the
case of urban poor (33). Multimorbidity requires long term use
of multiple drugs, periodic investigations and visits to doctor (34)
which is easy for poorer group, an explanation for easy access
to healthcare and hence, better diagnosis and continuity of care
among this group than the poorest. Additionally, older adults are
often dependent on their children for finances which compels
them to underutilize healthcare services (35).

Previous studies document an increased hospital admission
and emergency visits among patients with multimorbidity (32).
We also observed a significantly higher IPD visit among
multimorbid individuals which further needs attention for
multimorbidity management especially amongst urban poor who
face disparity in healthcare utilization and expenditure. With
the change in disease epidemiology, it is imperative to prioritize
quality health services through infrastructure development and
capacity building of human resources with an aim to reduce
OOPE. Additionally, reinforcing trust in public health system
is necessary to align with the global discourse of attaining
UHC. Furthermore, self-rated health (SRH), a proxy indicator
for quality of life was found to deteriorate with each additional
chronic condition which is in harmony with the findings of
previous studies which revealed patients with multimorbidity
have inferior self-rated health (36).

Implications for Policy and Practice
Multimorbidity is found to be increasingly prevalent among
urban poor and those who are not working which points toward
an unmet need for multimorbidity care among this marginalized
group. The existing Ayushman Bharat scheme envisage to
provide free healthcare services to poor, but its frame needs
to be broadened to cover urban poor specially the migrating
population. It is imperative to have Health and Wellness Centers
(HWCs) in the vicinity of urban slums so as to have easy access
to health services thus reducing OOPE. A focus on older adults
and people living in eastern region is necessary. Additionally,
risk factors of multimorbidity such as dietary control, abstaining
from tobacco, alcohol and physical activities should be targeted
at an early state to prevent or delay the disease onset. Screening
should be expanded in current programs such as the National
Programme for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases, and Stroke (NPCDCS). There is an
urgent need to create awareness regarding oral hygiene from
childhood. Information, education and communication activities
should aim at motivating people to equally prioritize oral health
in order to improve oral hygiene. Also, coordinated quality care
for both physical and oral health should preferably be provided
under one umbrella. A holistic care approach for women’s overall
well-being is required as women have been identified to be
at higher risk of having multimorbidity. Integration of current
programs such as NPCDCS and RMNCH+A will be useful for
continued support to women’s health. Digital literacy to avail e-
services is required especially among women and older adults
as these groups may face challenges in accessing healthcare
due to inadequate digital literacy. Further, cohort studies are
warranted to understand the heterogeneity in healthcare needs
within urban poor.

Strengths and Limitations
This study used a national level data to extrapolate the differences
in multimorbidity prevalence and its outcomes among urban
poor, a vulnerable group which needs special attention for
healthcare to achieve UHC. We used 16 chronic conditions to
assess multimorbidity which is another strength of this study,
but these conditions were self-reported which might undermine
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the true population estimates. Evidence suggests self-reported
conditions leads to misclassification bias which under-represents
the issue being studied (37, 38). However, previous studies
have also suggested a high agreement between self-reported
conditions and clinical assessed conditions (39). Nonetheless,
self-reported conditions majorly limit our study. Furthermore,
this study was based on cross-sectional data which could not
establish causality.

CONCLUSION

Our findings elicit inequalities in the magnitude and distribution
of multimorbidity within urban poor. Participants having health
insurance had higher chances of having multimorbidity which
can be due to better healthcare access in this group. Additionally,
poorer SRH and higher OOPE with each additional long term
condition cannot be overlooked. This points toward expanding
coverage of healthcare insurance schemes such as Ayushman
Bharat along with setting HWCs for urban poor to achieve UHC.
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