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Abstract

Background The current demographic transition has resulted in the growth of the older population in India,

a population group which has a higher chance of being affected by multimorbidity and its subsequent healthcare
and economic consequences. However, little attention has been paid to the dual effect of mental health conditions
and physical multimorbidity in India. The present study, therefore, aimed to analyse the moderating effects of mental
health and health insurance ownership in the association between physical multimorbidity and healthcare utilisation
and catastrophic health expenditure (CHE).

Methods We analysed the Longitudinal Aging Study in India, wave 1 (2017-2018). We determined physical multi-
morbidity by assessing the number of physical conditions. We built multivariable logistic regression models to deter-
mine the moderating effect of mental health and health insurance ownership in the association between the number
of physical conditions and healthcare utilisation and CHE. Wald tests were used to evaluate if the estimated effects
differ across groups defined by the moderating variables.

Results Overall, around one-quarter of adults aged 45 and above had physical multimorbidity, one-third had

a mental health condition and 20.5% owned health insurance. Irrespective of having a mental condition and health
insurance, physical multimorbidity was associated with increased utilisation of healthcare and CHE. Having an addi-
tional mental condition strengthened the adverse effect of physical multimorbidity on increased inpatient service
use and experience of CHE. Having health insurance, on the other hand, attenuated the effect of experiencing CHE,
indicating a protective effect.

Conclusions The coexistence of mental health conditions in people with physical multimorbidity increases

the demands of healthcare service utilisation and can lead to CHE. The findings point to the need for multidisciplinary
interventions for individuals with physical multimorbidity, ensuring their mental health needs are also addressed. Our
results urge enhancing health insurance schemes for individuals with mental and physical multimorbidity.
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Introduction

Multimorbidity, characterised by the occurrence of two
or more long-term conditions within an individual [1],
is an escalating global health concern [2]. India, the
world’s most populous country, is confronted with a
major demographic transition: the population aged 60
and above is expected to more than double from slightly
above 150 million in 2023 to around 347 million in 2050
[3]. The burden of multimorbidity grows along with age-
ing populations [4], as in India, encompassing a wide
range of health conditions that can be related or unre-
lated, including both physical and mental health condi-
tions [5]. This complex health profile places individuals
with multimorbidity at higher risk of encountering chal-
lenges in effectively managing their health [5].

Patients with multimorbidity, especially those with
both mental and physical conditions, have complex
health needs [5], which require the significant use of
healthcare services [6, 7]. Moreover, since multimor-
bidity is a lifelong condition, these individuals face
higher healthcare expenditures and a higher likelihood
of catastrophic health expenditure (CHE) [6, 8, 9]. Mul-
timorbidity also poses a significant impact on work
productivity, pushing affected patients and their fami-
lies into poverty [10].

Health insurance is a potential mechanism for pro-
tecting people from experiencing CHE by enabling
individuals to receive healthcare [11, 12] and reducing
their financial burdens [12]. In India, various public,
private and community-based insurance schemes coex-
ist [13, 14]. Several governmental protection schemes
have been introduced, including Rashtriya Swasthya
Bima Yojana (RSBY), rolled out in 2008 for households
below the poverty line [15]. To accelerate progress
towards Universal Health Coverage (UHC) and Sus-
tainable Development Goal (SDG) Target 3.8 — which
ensures quality health services according to people’s
needs while preventing financial hardship [16], the
Ayushman Bharat scheme was introduced in 2018. The
scheme is comprised of two components: 1) Health and
Wellness Centers to deliver preventive and promotive
care and 2) Pradhan Mantri Jan Arogya Yojana (PM-
JAY), the world’s largest government-funded insurance
scheme, which is intended to cover secondary and ter-
tiary care for 550 million beneficiaries [17]. However,
in 2019-21, only 41% of households had at least one
member covered by health insurance [18] and 50.6% of
the total health expenditure was borne out-of-pocket

(OOP) in 2020 due to insufficient public spending on
health [19].

While several studies have explored the economic
implications of multimorbidity, only a few have assessed
the combined effect of physical and mental health con-
ditions in individuals with multimorbidity. Findings
indicate that additional mental health conditions in indi-
viduals with physical multimorbidity exacerbate adverse
outcomes on healthcare utilisation [10, 20] and are
strongly associated with CHE [21]. However, there is a
critical knowledge gap in India concerning the potential
role of health insurance in the relationship between phys-
ical and mental health conditions, healthcare utilisation,
and CHE. Thus, this study aims to bridge this evidence
gap by assessing the moderating effects of physical multi-
morbidity, mental health and health insurance ownership
with healthcare utilisation and CHE in India.

Methods

Data and study population

This study utilised data from the first wave of the Lon-
gitudinal Aging Study in India (LASI), version B. LASI
was conducted during 2017-2018 in all Indian states
and union territories, except Sikkim, where data collec-
tion was carried out between 2020 and 2021. LASI aims
to provide a baseline for ageing research to inform policy
and advance scientific knowledge by supplying informa-
tion on the disease burden, functional health, healthcare,
and the social and economic well-being of older people
in India. A multistage stratified area probability cluster
sampling was implemented to ensure a nationally rep-
resentative sample selection, considering three and four
stages in rural and urban areas, respectively. The overall
targeted sample size was 61,000 households. In version B
of the LASI data, information of 73,396 adults aged 45 or
above and their spouses, regardless of age, residing in the
same household in all states and union territories across
India are provided. Detailed information about the sam-
pling process can be reviewed elsewhere [13].

Data from the household, the individual, and the bio-
marker survey were extracted and linked together for the
analysis. Out of the total 73,396 respondents, 63,161 were
included in the study. We excluded a duplicate record
(n=1), individual records with missing data on the house-
hold survey (n=1126), respondents aged below 45years
(n=6701) and proxy interviews (n=696). After this, 1711
records were further excluded due to missing data on
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one or more variables included in the analysis. Detailed
information on missing data is provided in the Additional
file 1: Table S2 and S3. We decided to exclude people aged
below 45 years since non-communicable diseases (NCDs)
usually occur among people 45years onwards [22]. We
also excluded proxy interviews since they tend to yield
inaccurately reported usage of healthcare services [23],
probable invalid reporting of stigmatised health condi-
tions, especially mental illnesses, and potentially inaccu-
rate reporting of symptoms related to depression.

Study variables

Independent variables

Physical and mental conditions were considered in
assessing the respondent’s health status. For physical
conditions, we focused on NCDs. We included the fol-
lowing 11: hypertension, diabetes, cancer/malignant
tumours, chronic lung diseases, chronic heart diseases,
stroke, musculoskeletal disorders, neurological/degener-
ative diseases (i.e., Alzheimer’s or Dementia, Parkinson),
high cholesterol, thyroid disorder and chronic kidney dis-
eases (chronic renal failure, kidney stones, benign pros-
tate hyperplasia). The respondents were asked if they
had ever been diagnosed with these chronic conditions.
Along with self-reported hypertension, we considered
the mean of the last two systolic and diastolic blood pres-
sure readings (>140 mmHg systolic blood pressure and/
or > 90 mmHg diastolic blood pressure) [24]. Due to data
confidentiality considerations, we counted the number of
physical conditions and differentiated between respond-
ents having 0, 1, 2, or 3+ physical conditions. People with
at least two physical conditions were considered as hav-
ing physical multimorbidity.

We used self-reported diagnoses of depression or other
psychiatric disorders, such as unipolar/bipolar disorder
or schizophrenia, to identify respondents with a men-
tal health condition. Further, we also used two compos-
ite scales based on self-reported depression symptoms,
the CES-D-10 and CIDI-SF, to measure depressive dis-
order. The LASI survey included the short — 10-ques-
tion — version of the Center for Epidemiologic Studies
Depression Scale (CES-D-10 Scale) [25] to capture peo-
ple with depressive symptoms. The CES-D-10 Scale
caught whether the respondents experienced seven
negative and three positive symptoms during the past
week. For negative symptom questions, response options
“rarely or never”/ “sometimes” were scored zero, while
“often”/“most or all of the time” were scored one. Scor-
ing was reversed for the positive symptom questions [13].
The overall depressive symptom score was calculated as
the sum of the scores, and a cut-off of four or more was
used to assess probable depressive symptoms [26].
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Further, the Short Form Composite International
Diagnostic Interview (CIDI-SF) Major Depression Epi-
sode [27] was used to capture major depressive disorder.
Respondents endorsing the three screening questions for
dysphoria received a set of seven symptom questions.
Positive answers were scored as 1. The same structure
was followed for anhedonia symptoms, except eligible
respondents only received six symptom questions. The
positive response to all screening questions was calcu-
lated as one additional point. A cut-off score of three
or more for each dysphoria and anhedonia question set
(range: 0—7) was used to identify respondents with prob-
able major depressive symptoms [27]. In the LASI sur-
vey, no further distinction of the type of mental health
condition, apart from depression and other psychiatric
disorders, was considered. Overall, respondents were
categorised as suffering from a mental health condition
when they either self-reported the disorders mentioned
above and/or were classified as depressed by one of the
composite scales.

Respondents were asked whether they were covered by
health insurance through reimbursement or direct pay-
ment for medical or surgical expenses. Based on this, we
constituted a binary variable for assessing the status of
health insurance ownership (no health insurance/owned
health insurance).

Outcome variables

Healthcare utilisation was assessed based on self-
reported questions for inpatient and outpatient care. For
inpatient care, respondents were asked about the num-
ber of admissions for at least one night to a hospital/
long-term care facility in the past 12months when they
indicated that they had visited one in the past 12 months.
Respondents who have not visited any hospital/long-
term care facility or have not been admitted for at least
one night were considered as not having received inpa-
tient care. The assessment of outpatient care followed a
similar logic. It was based on the questions of whether
the respondent has consulted any healthcare provider in
the past 12 months and, for those who have, the number
of times they received healthcare or consultation (includ-
ing home visits). Inpatient and outpatient care were
coded as dummy variables (0=No; 1 =Yes).

To assess CHE, the exceedance of the total health
expenditure of the household of every respondent
(THEALTH,,) of certain thresholds was measured. Three
different recommendations were used to assess the robust-
ness of the results: 10% and 25% thresholds in relation to
the total household expenditure (THE) as proposed by
the SDGs [28] and a 40% threshold related to the house-
hold’s capacity to pay (CTPy) [29]. THE reflects the sum
of the food, healthcare and other non-food expenditures on
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the household level. CTPy; is the total household expendi-
ture excluding basic subsistence needs [30] and is proxied
by THE,;, excluding food expenditures [31]. All expendi-
ture variables were aggregated to annual consumption.

According to these definitions, people were categorised as

experiencing CHE when % %

whereby z indicates the thresholds. For the financial vari-
ables, we used imputations based on the University of
Southern California method, which considers other infor-
mation provided by the household or information supplied

by comparable households to address missing values [32].

Covariates

Sociodemographic and socioeconomic factors included
were: sex (male/female), age (45-59years, 60—74vyears,
75 and above years), residence (rural/urban), marital sta-
tus (not married or in a relationship/married or in a rela-
tionship), religion (Hindu/Muslim/Christian/Sikh/Other
or none), social group (scheduled tribe, scheduled caste,
other backward class, other/no social group), highest
attained educational level (no education/up to primary/
middle school to higher secondary/diploma, graduation
and above), employment status (never worked/currently
not working but worked before/currently working), and
total household expenditure per capita categorised in quin-
tiles (Q1 (the lowest) - Q5 (the highest)). The selection was
informed by previous studies assessing the associations
between covariates, multimorbidity and healthcare utilisa-
tion/expenditure (e.g. [33—37]).

Statistical analyses

The proportions of respondents using outpatient/inpatient
care and experiencing CHE were assessed for populations
within different socioeconomic and sociodemographic
groups. We also presented the proportion of healthcare uti-
lisation and experience of CHE for the population stratified
by their physical conditions, ownership of health insurance
and mental health condition. We estimated the moderation
effects between the number of physical conditions, men-
tal health condition and ownership of health insurance on
healthcare utilisation and CHE using multivariable logistic
regression, adjusted for: age, sex, place of residence, marital
status, religion, social group, education, employment sta-
tus, household expenditure per capita. The model can be
expressed as follows:
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being the number of covariates. We only reported the
moderation effects in the table to avoid misinterpretation
of the estimates of the covariates, known as the “Table 2
fallacy” [38]. Comprehensive tables presenting unad-
justed odds ratio are provided in the Additional file 1:
Tables S4 and S5. Wald tests were conducted to assess
the significant difference in the estimates between differ-
ent combinations of stratification variables. Finally, we
calculated the predicted probability for healthcare utilisa-
tion and CHE for each of the combinations of the strati-
fication variables using the margins command in Stata
SE 17.0. We plotted the estimated probability using the
marginsplot command. All analyses were weighted with
LASI’'s sample weights, considering and adjusting selec-
tion probabilities, non-responses and post-stratification
[32].

Results

Table 1 presents the sample distribution and weighted
prevalence of physical and mental morbidities. There
were more females than males in the study population
(53.6% vs. 46.4%). Around half of the respondents were
between 45 and 59years, 50.6% did not have education,
almost 70% resided in rural areas, and 79.5% did not own
health insurance. Around 38.6% of the respondents had
no physical condition, while nearly one-quarter had phys-
ical multimorbidity. Almost one-third of the respondents
reported and/or were identified through one of the com-
posite scales as having a mental health condition.

Healthcare utilisation

Around 57% and 7% of the respondents used outpatient
and inpatient services at least once in the past 12 months,
respectively (Table 1). The prevalence of inpatient and
outpatient care utilisation increased with more physical
conditions (Table 1), irrespective of having a mental con-
dition and/or health insurance (Table 2). Further, among
respondents with the same physical and mental health
burden, those with health insurance generally showed
higher utilisation rates. Likewise, inpatient services were
more prevalent among those with a mental health condi-
tion than respondents without one, irrespective of their
physical conditions or ownership of health insurance
(Table 2).

logit(p) = log (%) = Bo + Piphysical + Bamental + Bsinsurance + P4 (physical X mental) + Bs (physical X insumnce)
-p

C
+ Be(mental x insurance) + B (physical x mental x insumnce) + ( E 1/3,,4_7X,, )
n=

where p denotes the probability of having the outcome,
B, represents intercept, X,, represents covariates with C

For individuals with no mental health condition and
no health insurance, the adjusted odds of outpatient
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Table 1 Baseline characteristics and prevalence (%) of healthcare utilisation and experience of catastrophic health expenditure

Total Prevalence of healthcare utilisation (%) Prevalence of catastrophic health expenditure (%)
Freq. % Outpatient Inpatient >10 of THE, >25 of THE, >40 of CTPy

Total 63,161 57.3 7.0 331 123 183
Sex

Male 29,281 464 544 7.3 330 1.9 176

Female 33,880 536 59.8 6.7 332 126 188
Age

45-59years 31,667 50.1 544 6.0 303 103 14.8

60-74years 24,618 390 60.5 7.6 349 13.8 211

75+ years 6876 109 59.2 8.7 395 15.7 240
Residence

Rural 44,115 69.8 579 6.7 343 130 20.2

Urban 19,046 30.2 55.9 75 30.2 106 138
Marital status

Not married or in a relationship 16,068 254 59.6 73 30.5 114 18.1

Married or in a relationship 47,093 746 56.5 6.9 340 12.5 184
Religion

Hindu 52,101 825 564 6.6 323 122 179

Muslim 7065 1.2 64.3 9.0 402 12.7 213

Christian 1741 2.8 47.5 7.3 246 9.3 137

Sikh 1150 1.8 723 7.1 39.7 14.5 20.5

Other or none 1104 1.7 535 84 322 136 200
Social group

Scheduled tribe 5480 87 444 57 20.5 73 13.1

Scheduled caste 12,395 19.6 59.2 74 350 129 208

Other backward class 28,568 452 56.7 7.0 32.7 12.1 17.5

Other or no caste/tribe 16,719 26.5 61.2 7.0 36.5 137 194
Educational level

No education 31,961 50.6 57.8 7.0 333 122 20.2

Up to primary 14,725 233 594 82 338 135 18.2

Middle school to higher secondary 12,852 203 553 6.4 329 12.0 158

Diploma, graduation or above 3623 57 514 39 29.1 88 10.6
Employment status

Never worked 16,020 254 56.0 6.2 329 12.8 18.8

Currently not working but worked before 17,196 272 629 1.1 380 153 22.1

Currently working 29,946 474 548 50 304 10.2 158
Household expenditure per capita

Q1 (the lowest) 13,819 219 516 46 234 64 14.6

Q2 13,442 213 56.3 52 302 8.7 16.8

Q3 12,584 199 59.6 7.0 364 125 206

Q4 11,731 186 61.0 8.2 369 15.2 19.1

Q5 (the highest) 11,585 183 59.1 106 406 20.1 211
Number of physical conditions

0 24,353 386 493 39 280 96 15.7

1 23,072 36.5 57.2 6.4 315 11.9 17.7

2 10,938 17.3 68.8 109 420 16.0 217

3+ 4799 76 724 163 464 19.1 26.5
Mental health condition

No mental health condition 43,241 68.5 56.5 57 30.5 105 159

With mental health condition 19,920 315 59.0 9.7 387 16.0 234
Ownership of health insurance

No health insurance 50,193 79.5 57.1 6.6 339 126 19.0

Owned health insurance 12,968 205 58.1 82 30.1 10.8 156

Estimates are weighted. | THE, total household expenditure, CTP,; capacity to pay



Berger et al. BMC Geriatrics (2024) 24:6

Page 6 of 12

Table 2 Prevalence (%) of healthcare utilisation and experience of catastrophic health expenditure for stratification variables

Number of physical conditions No health insurance

Owned health insurance

No mental health

With mental health

No mental health With mental health

condition condition condition condition

Prevalence of outpatient care utilisation (%)

0 49.2 514 46.0 512

1 56.3 57.7 580 60.1

2 68.5 679 69.8 729

3+ 734 68.8 784 710
Prevalence of inpatient care utilisation (%)

0 32 46 43 7.2

1 5.6 7.9 57 85

2 8.1 154 9.5 154

3+ 1.7 179 185 31.0
Prevalence of catastrophic health expenditure - CHE > 10 of THE,, (%)

0 269 329 252 26.2

1 30.1 379 255 312

2 39.7 49.0 36.7 40.8

3+ 421 525 432 523
Prevalence of catastrophic health expenditure - CHE > 25 of THE,; (%)

0 8.6 125 9.0 9.0

1 10.6 164 84 12.6

2 14.2 210 11.8 18.2

3+ 164 237 17.8 18.9
Prevalence of catastrophic health expenditure - CHE >40 of CTP (%)

0 14.7 199 133 13.6

1 16.3 233 12.8 18.9

2 18.6 294 15.6 25.0

3+ 22.7 333 222 28.7

Estimates are weighted. | CHE catastrophic health expenditure, THE,, total household expenditure, CTP,, capacity to pay

and inpatient care utilisation increased by 1.41 [95%
CI=1.33-149] and 1.37 [95% CI=1.28-1.47] times
with one unit increase in the number of physical con-
ditions, respectively. For those with a mental condi-
tion and no health insurance, the adjusted odds ratio
was 1.35 [95% CI=1.28-1.42] for outpatient care and
1.74 [95%CI=1.60-1.89] for inpatient care. The lower
adjusted odds ratio for outpatient than that observed in
inpatient care was similar for those with a mental condi-
tion and owned health insurance, with the correspond-
ing odds ratio of 1.46 [95% CI=1.35-1.59] and 2.02
[95% CI=1.76-2.31], respectively (Table 3). A pairwise
comparison of the regression coefficients showed a sta-
tistically significant difference between individuals with
a mental condition and no health insurance and those
without a mental condition who owned health insurance
(Wald Test p-value<0.01) for outpatient care. Significant
differences in inpatient care utilisation were evident for
multiple comparisons between respondents without and

with mental condition when they either owned or did not
own health insurance (Additional file 1: Table S6).
Among people without any physical condition,
the predicted probability for outpatient care utilisa-
tion ranged from 47.5% [95% CI=46.5-48.5] among
those without a mental health condition and owning
health insurance to 49.9% [95% CI=49.0-50.9] among
respondents with a mental health condition and no
health insurance. However, with the increasing num-
ber of physical conditions, the predicted probability
for outpatient care utilisation increased significantly
for individuals with 3+ conditions. It ranged from
72.2% [95% CI=69.3-75.2] among those with a men-
tal health condition and not owning health insurance
to 78.3% [95% CI=74.5-82.1] among respondents
without a mental health condition but owning health
insurance. For inpatient care, the predicted probability
was nearly similar across the stratification groups for
zero conditions. With increasing physical conditions,
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Table 3 Logistic regression models for healthcare utilisation

Healthcare utilisation

Outpatient Inpatient

OR[95% Cl] AOR?[95% CI] OR[95% Cl] AOR?[95% CI]
Physical conditions # No mental health condition # No health insurance 143 [1.35-1.52] 141[1.33-149] 46 [1.37-1.56] 7 [1.28-1.47]
Physical conditions # No mental health condition # Owned health insurance 1.52[1.40-166] 1.54[142-1.66] 1.66[1.52-1 81] 1.56 [1.43-1 70]
Physical conditions # With mental health condition # No health insurance 140[1.33-148] 1.35[1.28-142] 1.90(1.70-2.13] 1.74[1.60-1.89]
Physical conditions # With mental health condition # Owned health insurance  1.50 [1.38-1.63]  1.46[1.35-1.59] 8[1.89-2.52] 2.02[1.76-2.31]

Estimates are weighted | OR odds ratio, AOR adjusted odds ratio

2 Adjusted for: age, sex, place of residence, marital status, religion, social group, education, employment status, household expenditure per capita

however, the predicted probability was constantly low-
est for respondents with neither a mental health condi-
tion nor health insurance and highest for respondents
with a mental health condition and health insurance.
The difference between these groups was almost 20
percentage points for 3+ conditions (11.2% vs 30%)
(Fig. 1; Additional file 1: Table S7).

Catastrophic health expenditure

Based on the 10% and 25% THE,; and the 40% CTP; defi-
nitions, 33.1%, 12.3% and 18.3% of the respondents were
categorised as experienced CHE, respectively (Table 1).
Irrespective of the definition used, a general trend in the
proportion of respondents who experienced CHE was

Outpatient care utilisation

40 60 80

Predicted probabilities (%)

20

observed in the stratified analyses, with just some slight
inconsistencies (Table 2). The proportion of people expe-
riencing CHE increased with the number of physical con-
ditions irrespective of health insurance ownership and
mental health condition (Table 2). When comparing indi-
viduals with the same number of physical conditions and
health insurance ownership, more respondents with a
mental health condition reported experiencing CHE than
those without a mental health condition. A similar pat-
tern was evident when comparing those with or without
a mental health condition among those who owned and
did not own health insurance.

The adjusted odds ratio of experiencing CHE was low-
est for respondents without mental health condition but

Inpatient care utilisation

0 1I é 3|+

Number of physical conditions

0 1I é 3|+

Number of physical conditions

——=@&—— No mental health condition, No health insurance
——@—— With mental health condition, No health insurance

——@—— No mental health condition, Owned health insurance
——@&—— With mental health condition, Owned health insurance

Fig. 1 Adjusted predicted probabilities for healthcare utilisation with 95% Cls

Adjusted for: sex, age, place of residence, marital status, religion, education, employment status, household expenditure per capita. Estimates are

weighted
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Table 4 Logistic regression models for the experience of catastrophic health expenditure

Catastrophic health expenditure

>10% of THE,, >25% of THE,, >40% of CTP,

OR[95% ClI] AOR?[95% Cl] OR[95% Cl] AOR?[95% Cl] OR[95% Cl] AOR? [95% Cl]
Physical conditions # No mental health condi- 1.25[1.18-1.33] 1.20[1.14-1.27] 1.21[1.14-1.29] 1.11[1.05-1.18] 1.13[1.07-1.19] 1.10[1.05-1.16]
tion # No health insurance
Physical conditions # No mental health condi- 1.18[1.06-1.31] 1.14[1.04-1.25] 1.13[1.04-1.23] 1.04[0.96-1.13] 1.02[0.95-1.10] 1.02[0.95-1.10]
tion # Owned health insurance
Physical conditions # With mental health 1.53[1.45-1.62] 1.46[138-153] 154[146-1.63] 141[1.33-149] 148[1.40-1.56] 140[1.33-1.48]
condition # No health insurance
Physical conditions # With mental health 137[1.25-149] 1.34[1.23-145] 1.35[1.23-149] 1.27[1.15-1.39] 1.31[1.20-1.44] 1.29[1.18-141]

condition # Owned health insurance

Estimates are weighted. | THE, total household expenditure, CTP, capacity to pay, OR odds ratio, AOR adjusted odds ratio

2 Adjusted for: age, sex, place of residence, marital status, religion, social group, education, employment status, household expenditure per capita

owned health insurance, irrespective of the CHE'’s defi-
nition used (Table 4). In contrast, the respondents with
mental health condition but no health insurance showed
the highest odds of experiencing CHE. For each increase
in the number of physical conditions, they were 1.40
times [95%CI=1.33—1.48] more likely to experience CHE
for 40% CTPy and 1.46 times [95%CI=1.38-1.53] for
10% THE,;. Apart from that, most pairwise comparisons
of the moderating effects of mental health condition and
ownership of health insurance on physical conditions dif-
fered significantly (Additional file 1: Table S6).

Regardless of the number of physical conditions, the
predicted probability of experiencing CHE was consist-
ently highest for those with an additional mental health
condition but no health insurance and lowest for those
without mental health condition and who had health
insurance. The predicted probability of experiencing
CHE increased with the increasing number of physical

CHE (>10% THE,,)

60 80
1 1 1

40

20
1

%

Predicted probabilities (%)

0
I

CHE (>25% THE,,)

conditions. These patterns were observed consistently
across the different CHE thresholds (Fig. 2).

For example, among respondents with zero physical
conditions, the predicted probabilities of experiencing
CHE at 10% THE, threshold were 26.2% [95%CI=25.4—
27.0] for those without a mental health condition and
owned health insurance and 27.8% [95%CI=26.9-28.6]
for those with mental health condition but no health
insurance. While among individuals with 3+ physi-
cal conditions, the predicted probabilities increased
to 39.1% [95%CI=32.4-45.7] for those without men-
tal health condition and owned health insurance and to
57.2% [95%CI=53.9-60.6] for those with mental health
condition but without health insurance. The difference in
percentage points between the aforementioned highest and
lowest groups with 3+ physical conditions ranged between
13.6% and 19.6%, depending on the CHE threshold
(Additional file 1: Table S7).

CHE (>40% CTPy)

0 1 2 3+
Number of physical conditions

e

1 2
Number of physical conditions

3+ : ‘ 3+

1 2
Number of physical conditions

——@—— No mental health condition, No health insurance
——@—— With mental health condition, No health insurance

——@—— No mental health condition, Owned health insurance
——@—— With mental health condition, Owned health insurance

Fig. 2 Adjusted predicted probabilities for the experience of catastrophic health expenditure with 95% Cls

Adjusted for: sex, age, place of residence, marital status, religion, education, employment status, household expenditure per capita. Estimates are
weighted. | CHE =catastrophic health expenditure; THEH =total household expenditure; CTPH = capacity to pay
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Discussion

The study aimed to assess the moderating effect of mental
health and health insurance ownership in the association
between physical multimorbidity and the utilisation of
healthcare and experience of CHE. This study reveals (1)
that burdens of healthcare utilisation and CHE are het-
erogeneous among individuals with physical multimor-
bidity, depending on their ownership of health insurance
and their mental health, (2) that having an additional
mental health condition strengthens the adverse effect,
and (3) that health insurance might have the potential to
ease adverse effects.

The study confirms the evidence from low and middle-
income countries and India regarding the increased use
of healthcare among people with physical multimorbid-
ity [6, 7, 39]. The difference in the estimated effects for
individuals with physical multimorbidity and varying
mental health condition and health insurance ownership
was marginal for outpatient care, whereas it was more
substantial for inpatient care. Having an additional men-
tal health condition to physical multimorbidity acceler-
ated the use of inpatient services. Our finding might be
explained by poor mental health care infrastructure [14]
and the stigma surrounding mental illnesses in India. A
qualitative study using focus group discussion in India
illustrated that people with mental health conditions are
often seen as weak, untidy, harmful, and a nuisance to
the public. These perceptions result in less support for
people with mental illness, leading them to hide their
disease [40]. Besides, comorbidities of mental and physi-
cal conditions often complicate treatment-seeking and
adherence, leading to delayed diagnosis and a wors-
ened prognosis for the physical condition [41]. Further,
although NCD and mental health programmes were
implemented in India [42], the integration of multisec-
toral and integrated perspectives is limited [43]. Mental
and physical health service programmes have tradition-
ally been designed as vertical programmes [44]. There-
fore, the additional health system barriers might limit
people with mental health conditions from seeking help
from outpatient services in the first place, worsening
their condition. Consequently, they might seek treat-
ment when their health state is severe and thus must
receive inpatient care. Therefore, it is also imperative to
strengthen the primary healthcare system by sensitis-
ing and improving the health system workforce and the
community’s awareness of mental health issues [45].

Our findings reveal another intriguing aspect: the rela-
tionship between physical multimorbidity, mental health
condition, and health service utilisation is more pro-
nounced among individuals with health insurance com-
pared to those without. This finding suggests that health
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insurance plays a crucial role in reducing the financial
barriers to accessing necessary healthcare, resulting in
lower unmet healthcare needs and a higher rate of doctor
visits for patients with health conditions [46].

The findings also highlight that respondents with phys-
ical multimorbidity had a higher likelihood to experience
CHE unconditionally on their mental health or owner-
ship of health insurance, consistent with prior literature
reporting higher health expenses and CHE in individuals
with multimorbidity [6, 8, 9]. Having an additional men-
tal health condition further strengthened the adverse
outcome. When comparing people with physical multi-
morbidity with and without an additional mental health
condition, individuals with a mental health condition had
a stronger association for experiencing CHE. This might
likely be explained by the reliance on inpatient care,
which is normally more costly than outpatient services
[47]. This could also be due to the reliance on private
health services due to stigma and fear of accessing public
services, and, hence, more need for privacy and confiden-
tiality [48].

The findings further reveal the potential of health
insurance, as the relationship between physical multi-
morbidity, mental health condition, and CHE is attenu-
ated among individuals with health insurance despite
their higher level of health service utilisation. Never-
theless, ownership of health insurance could not fully
protect beneficiaries from financial burdens as our
findings still illustrate a strong association for CHE
among people with physical multimorbidity. This might
indicate inadequate functioning of health insurance
in India, working inefficiently in reducing the burden
of catastrophic expenses [49]. It should be noted that
the PM-JAY scheme was launched in 2018, implying
that more vulnerable older people aged 45+ were not
covered by any health insurance scheme when the first
wave of LASI was conducted (2017-18). However, gov-
ernmental schemes encounter several impediments,
including the ineffectiveness of the RSBY scheme in
protecting beneficiaries against OOP expenses [50],
lack of awareness of insurance entitlement for PM-JAY
[51], or delayed reimbursement forcing hospitals to
ask patients to purchase medications from outside of
the facility, resulting in OOP spending [52]. Therefore,
the factors associated with the limited impact of health
insurance schemes on health expenditures should
be scrutinised thoroughly. Following enhancing the
benefit packages and coverage for public and private
healthcare providers, the national health policy should
also address strategies to maintain equitable access to
quality services, improve awareness, and strengthen
enrolment.
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Strengths and limitations

This study analysed a nationally representative large-
scale database that allows for the generation of evi-
dence on healthcare utilisation and experience of CHE
in India. Hereby, particular emphasis has been drawn
on the moderating role of mental health and health
insurance on healthcare utilisation and CHE among
individuals with physical multimorbidity, which, to our
knowledge, has not been done in the Indian context.
This study contributes to understanding the role of
health insurance ownership in buffering the effects of
physical multimorbidity on CHE, particularly among
individuals with physical multimorbidity and addi-
tional mental health conditions. This evidence sup-
ports the design of an intervention in clinical and
primary healthcare settings to address mental health
problems, especially depression or depressive symp-
toms, among individuals with physical multimorbidity.
This study also contributes to increasing the under-
standing of healthcare utilisation and CHE in India,
two important indicators for UHC, as one of the pri-
orities in the SDGs.

However, the cross-sectional nature of this study
does not allow for causal inference. Further, neither
the number of visits nor the type of service or health
insurance (public or private) was assessed in this study
as we decided to portray the general role of health
insurance. The findings, therefore, should be inter-
preted with caution. Most of the morbidity condi-
tions included in this study, except for hypertension
and depressive symptoms, were self-reported based
on diagnoses made by health professionals, which
are prone to underreporting due to lack of awareness
of the diseases, limited healthcare access, and subse-
quently, underdiagnosis of the condition for those with
barriers to healthcare access [53]. Trying to counter-
act this, we included blood pressure readings, the only
publicly available objective measures, in hypertension
diagnosis. We also measured depressive symptoms
using composite scales, which have the potential to
capture individuals with less severe depression that
necessitate mental health care by healthcare profes-
sionals. However, the compositive scales for mental
health condition were only available for depression but
no other mental health conditions. Hence, the burden
of mental health conditions might be underestimated
in this study. Nevertheless, by considering depression,
we have captured one of the most common mental dis-
orders in India [54].
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Conclusion

The coexistence of mental health problem and physical
multimorbidity poses a dual burden that necessitates more
intense healthcare utilisation and a higher propensity to
experience CHE. Our study reveals the buffering effect
of health insurance on attenuating the effect of physical
multimorbidity on healthcare utilisation and experience
of CHE, particularly among individuals with the dual bur-
den of physical multimorbidity and mental health. These
results demonstrate the relevance of financial protection
schemes to buffer the adverse outcomes associated with
mental health conditions and physical multimorbidity
but also illustrate the need to improve existing schemes
as the economic burden remains high, even when owning
health insurance. Nevertheless, only trying to reduce the
economic burden via existing insurance systems might be
insufficient as individuals with physical multimorbidity
and a mental health condition showed stronger associa-
tions with experiencing CHE, regardless of having health
insurance. Identifying barriers that limit patients with
mental health conditions from receiving healthcare ser-
vices, especially outpatient services, through a qualitative
study is essential. The findings could help in designing a
tailored, multidisciplinary intervention to improve access
and healthcare utilisation, as well as to prevent the adverse
economic impacts of the dual burden of physical multi-
morbidity and mental health problems.

Future research could consider multimorbidity as a
heterogeneous condition and hence focus on different
combinations of mental and physical conditions and com-
pare their impacts on relevant healthcare utilisation and
expenditure indicators. Future studies should also explore
the role of public and private health services and specific
types of insurance forms in mitigating the burdens of
physical multimorbidity and mental health condition.
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