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ABSTRACT

Background: Multimorbidity presents a substantial challenge to healthcare systems
worldwide, yet its effects on healthcare costs and patient financial burden have yet to be
adequately studied. Through this study, I aimed to assess the economic impacts of
multimorbidity at both the individual and household levels.

Methods: A cross-sectional survey was conducted among 338 households, which consisted of
552 adult participants between 30 and 70 years of age. I assessed sociodemographic variables,
medical history, healthcare-related expenditures, and household expenditures using a
structured interview schedule. I used descriptive statistics to summarise the results healthcare
expenditure including out of pocket expenditure for outpatient and inpatient visits, out of
pocket expenditure (OOPE), out of pocket expenditure and productivity loss, total health
expenditure, expenditure incurred by the health system, catastrophic health expenditure (CHE)
and distress financing.

Results: The prevalence of multimorbidity was 46.2 percent (95 % CI: 42.2 — 50.4). The
prevalence of multimorbidity at the household level was 63.0 percent (95 % CI: 58 — 68). Mean
annual outpatient visits were 12.1(13.5) among participants without multimorbidity and 22.2
(23.6) among participants with multimorbidity. The mean in-patient admissions in individuals
with and without multimorbidity were 0.39 (0.67) and 0.26 (0.65), respectively. Mean annual
OOPE differed between individuals without (INR 28462.2, SD=71622.6) and with
multimorbidity (INR 69864.7, SD=124599.7). However, when added productivity loss, these
groups' corresponding values were X65072.0 (130292.6) and X122710.5 (207193.0). The mean
annual expenditure incurred by the health system in participants without (INR 13721.4,
SD=106821.6) and with multimorbidity (INR16744.0, SD=59006.7). Corresponding values for

total health expenditure were 79414.4 (182588.4) and 140710.7 (241997.5) in individuals

Xiv



without and with multimorbidity. The OOPE as a share of the total health expenditure was 57
percent in participants with multimorbidity compared to 39 percent in those without (p=0.001).
Among households without multimorbidity, 12 percent experienced catastrophic health
expenditure, while it was 28.6 percent (p= 0.001) among households with multimorbidity.
Similarly, distress financing was reported in 24 percent and 39.9 (p= 0.001) percent of
households without and with multimorbidity, respectively.

Conclusion: Multimorbidity was prevalent in one out of two adult individuals and six out of
ten households. Participants with multimorbidity reported almost double the annual outpatient
visits compared to those without multimorbidity. The OOPE was 2.5-fold higher in participants
with multimorbidity than those without. When productivity loss was added, the mean annual
health expenditure nearly doubled. The percentage share of OOPE in total health expenditure
was 57 percent in participants with multimorbidity compared to 39 percent in those without.
Among households with multimorbidity, nearly three out of ten households experienced CHE,

while four out of ten experienced distress financing.
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1. INTRODUCTION

In 2021, the academic community witnessed a significant shift when one of the SAGE journals,
"Journal of Comorbidity," transformed into the "Journal of Multimorbidity and Comorbidity."
This change may raise questions among researchers who must familiarize themselves with
multimorbidity. However, clarification came through an editorial article in which authors
highlighted the distinction between multimorbidity and comorbidity, emphasizing differences
in research design, interventions, and healthcare delivery. (Harrison et al., 2021)

A growing body of literature on multimorbidity primarily focuses on high-income countries,
where it's more of a norm than an exception, particularly among older adults. In contrast, low
and middle-income countries (LMICs) grapple with a double burden of disease, characterized
by both chronic and infectious ailments. (Basto-Abreu et al., 2022) The epidemiological
transition exacerbates this phenomenon as degenerative diseases replace infectious and
nutritional disorders (Omran, 2005), compounded by demographic and economic shifts.
(Boutayeb and Boutayeb, 2005) The high burden of non-communicable diseases (NCDs)
complicates the picture by leading to poor health and disability. (Smith and O’Dowd, 2007)
Consequently, multimorbidity presents a unique challenge in these settings. (Dixon et al., 2023)
The United Nations High-Level Meetings on NCDs in 2011, 2014, and 2018 underscored the
escalating burden of multimorbidity in LMICs. (Political Declaration of the 3rd High-Level
Meeting of the General Assembly on the Prevention and Control of Non-Communicable
Diseases, 2018) This acknowledgment reflects the global recognition of the significant
challenges posed by multimorbidity to both patients and healthcare systems. (Multimorbidity:
A Priority for Global Health Research, 2018) As such, addressing multimorbidity has become
a priority for global health research and policy initiatives. (Multimorbidity: A Priority for

Global Health Research, 2018)



Multimorbidity is associated with higher healthcare utilization, out-of-pocket expenditure
(OOPE), and polypharmacy, as evidenced by studies conducted in high-income and LMIC
settings. (Sum et al., 2018) A systematic review by Wang et al. on the cost of illness studies of
multimorbidity revealed a cost ratio ranging from 2-16 to 2-10 between multimorbidity and
non-multimorbidity cases, with only two LMIC studies among the 26 included. (Wang et al.,
2018) Similarly, Jaspers et al.'s systematic review of the global burden of NCDs found that
OOPE as a percentage of household income varied widely across different NCDs, ranging from
2 percent to 158 percent. (Jaspers et al., 2015)

In LMICs, low levels of government expenditure for health, coupled with inadequate health
insurance coverage, often lead to higher levels of OOPE and pose a significant risk of financial
hardship for patients with chronic health conditions. (Sum et al., 2018) Despite comprising
only 20 percent of the world's population, high-income nations allocate approximately 80
percent of global health spending. In stark contrast, LMICs accounted for just 20 percent of
global health spending in 2016 despite being home to 80 percent of the world's population.
(Public Spending on Health: A Closer Look at Global Trends, 2018)

Indeed, any health system should strive to achieve three intrinsic goals: improving and
maintaining the health of the population, ensuring fair financing and financial risk protection
to prevent households from becoming impoverished due to healthcare costs and enhancing
responsiveness to meet the legitimate expectations of the population. (A WHO Framework for
Health System Performance Assessment, 1999) Therefore, fairness in the method of payment
for healthcare is crucial to restrict the financial burden on patients' households. (A WHO
Framework for Health System Performance Assessment, 1999) However, the fragmented
nature of health systems, coupled with limited resources, poses significant challenges in
addressing the growing burden of multimorbidity in LMIC settings. (Basto-Abreu et al., 2022)

Health system fragmentation, characterized by a lack of coordination between functions, as



defined by Thomas Bosset (Bossert et al., 2014), along with the division between public and
private sectors (Miller, 1966), impedes the achievement of universal health coverage(UHC) in
LMICs. Additionally, these systems often fail to meet the need for curative and supportive
treatments. (Adam and de Savigny, 2012)

Healthcare systems that prioritize individual conditions, similar to those in high-income
countries, inadvertently create an inefficient model of care. (Making More of Multimorbidity:
An Emerging Priority, 2018) The clinical needs of individuals with multimorbidity differ
significantly from those with single conditions. When healthcare systems focus on diseases
rather than patients, it leads to duplication of services for multimorbid individuals, resulting in
multiple visits to multiple healthcare providers. (Making More of Multimorbidity: An
Emerging Priority, 2018) This imposes an economic burden on households, potentially leading
to impoverishment. For example, the purchase of the lowest-priced generic diabetes medication
could push 6-11 percent of the total population below the poverty line threshold of 1.25 US
dollars per day in 16 low and middle-income countries. (Jaspers et al., 2015)

In 2021, India's UHC service coverage index was rated at 63 out of 100, indicating room for
improvement in ensuring all access to essential healthcare services. (WHO, 2024) The National
Health Policy of 2017 in India guarantees free and comprehensive primary care services,
covering maternal health to preventable NCDs. (National Health Policy, 2017) However,
despite these policies, OOPE constitutes over 65 percent of total health expenditure in India,
according to the Health at a Glance report of 2018. (Health at a Glance: Asia/Pacific 2018,
2018) The National Health Policy of 2017 aims to allocate 2.5 percent of the Gross Domestic
Product (GDP) towards healthcare spending by the Government of India. However, the current
expenditure remains at 1.8 percent of GDP. The flagship healthcare program, Ayushman
Bharat, primarily covers inpatient illnesses and healthcare costs. However, its effectiveness is

compromised when a significant portion of the population needs more regular access to



healthcare. (Grewal et al., 2023) Consequently, millions of Indians are pushed into poverty
annually due to high OOPE, with over 17 percent of households facing catastrophic levels of
health expenditure. (India Health System Review, 2022) This high burden of healthcare
expenditure has significant microeconomic impacts at the household level, ranging from
impoverishment to the adoption of coping strategies, ultimately reducing future household
consumption opportunities. (WHO Guide to Identifying the Economic Consequences of
Disease and Injury, 2009)

Kerala has the lowest epidemiological transition ratio among Indian states. (C and Jeemon,
2020) So, assuming a higher multimorbidity prevalence with a higher probability of financial
catastrophe is not wrong. One of the integral parts of the Kerala model of development was the
availability and accessibility of government healthcare facilities. (Nair R and Varma,
2021) Still, the state managed to retain the first position interms of private per capita
expenditure in 2013-14. (Nair R and Varma, 2021) Even though there was an increase from 9
percent to 19 percent in government health expenditure,12 percent of rural households and 9
percent of urban households were pushed below the poverty line because of the health
expenditure. (Nair R and Varma, 2021) This suggests that while government healthcare
facilities are available and accessible, they may not fully alleviate the financial burden of
healthcare costs, particularly in the face of rising multimorbidity rates. Against these
backdrops, this study aimed to assess the economic impact of multimorbidity, including its

impoverishment effects at the population level in Kerala.



2. LITERATURE REVIEW

2.1 Prevalence of Multimorbidity

The term "Comorbidity" was coined by Feinstein in 1970 and defined as "any distinct
additional entity that has existed or may occur during the clinical course of a patient who has
the index disease under study". (Feinstein, 1970) Multimorbidity, as defined by van den Akker
et al. in 1996, is "the cooccurrence of multiple chronic or acute diseases and medical conditions
within one person". (van den Akker et al., 1996) Boyd and Fortin further elaborated on
multimorbidity, describing it as ‘the co-existence of two or more chronic conditions, where one
is not necessarily more central than the others’. (Boyd and Fortin, 2010) It's important to note
that there is no uniform definition of multimorbidity, and the selection of diseases varies in
studies, depending on context and population

2.1.1 Global

Prevalence of multimorbidity varies widely from 12.9 percent in those aged 18 years and above
to 95.1 percent in 65 years and above. (Violan et al., 2014) A multicounty study assessing the
prevalence of multimorbidity in LMICs showed the mean world standardized multimorbidity
prevalence for LMICs as 7.8 percent, and the prevalence significantly increased with age in all
countries 3.8 percent (95 % CI, 3.0 — 4.6) for age 18-49, 12.8 percent (95 % CI, 10.5 —15.2)
for 50-64; and 21.3 percent (95 % CI, 17.1 — 25.5) for 65 + years. (Afshar et al., 2015) The
prevalence in China, Finland, Ghana, India, Mexico, Poland, Russia, South Africa, and Spain,
respectively, was 45.07 percent, 68.25 percent, 48.30 percent, 57.92 percent, 63.89 percent,

69.39 percent, 71.93 percent, 63.44 percent, 68.77 percent.



2.1.2 India and Kerala
Studies on multimorbidity in India are limited. (Pati et al., 2014) According to a study by Pati

et al., reported prevalence in adults was 28 percent (Pati et al., 2020), and it was approximately

30 percent of those aged over 60 years. (Mini and Thankappan, 2017)

Table 2.1 Literature on multimorbidity prevalence from Indian states

Authors Setting Population and | Number  of | Prevalence
age group conditions

and

measurement
Purty et Tamil Nadu-Rural | 60years and 15, 48.1%
al. (Purty et al., above, Count and
2006) 320 measurement
Pati et al. (Pati | Assam, 18years and 9, 8.9%
etal., 2014) Karnataka, above, Count

MH, RJ, UP, WB | 12198
Banjare et al. Bargarh, Odisha | 60 years and 21, 56.8%
(Banjare and above, Count
Pradhan, 2014) 310
Arokiaswam Karnataka, 45years and 7, 9%(Overall)
y etal. Kerala, Punjab, above, Count 24%(Kerala)
(Arokiasamy Rajasthan 1683
etal., 2015)
Pati et al. (Pati | Odisha 18 years and 22, 28.3%
et al., 2020) (Primary care) above, Structured
1649 assessment

protocol
Agrawal etal. | Assam, 18years and 9, Count 8.3% (total)
(Agrawal et Karnataka, above, 7.8% (Rural)
al., 2016) MH, RJ, UP, WB | 12198
Mini et al. Some Indian 60years and 12, 30.7%
(Mini and states above, Count
Thankappan, 9852
2017)
Himanshu et Seven states of 60years and 9, 23.6%(Total)
al. India above, Count 42.02%(Kerala
(Himanshu and 9852 )
Talukdar,
2017)




Authors Setting Population and | Number  of | Prevalence
age group conditions

and

measurement
Vargese etal. | Thiruvalla, 18 years and 7 16.2%
(Vargese et al., | Kerala above, 525.
2020)
Rohini et al. (C | Pathanamthitta, 30-69 years, 11, 45.4%
and Jeemon, Kerala 410 Count and
2020) measurement
Ismail et al. Malappuram, 30 years or 12, 39.8%
(Ismail et al., Kerala more, Count and
2022) (Primary care) 540 measurement
*MH-Mabharashtra, RJ-Rajasthan, UP-Uttar Pradesh, WB-West Bengal

2.2 Healthcare utilization and healthcare expenditure

Universal health coverage, the priority goal of WHO, is defined as ... ensuring that all people
have access to needed promotive, preventive, curative, and rehabilitative health services, of
sufficient quality to be effective, while also ensuring that people do not suffer financial hardship
when paying for these services’. (WHO, 2023) Therefore, providing equitable access to
healthcare services should be the core aim of any health policy. (Nair R and Varma, 2021)
The four dimensions of healthcare utilization are availability, accessibility, affordability, and
acceptability. (O’Donnell, 2007) The population's access to healthcare services is often
represented by the utilization of healthcare services. (Jacobs et al., 2012)

2.3 Out-of-Pocket Expenditure (OOPE)

The International Classification for Health Accounts (ICHA) categorizes certain household
health expenditures as OOPE. These payments encompass both formal and informal expenses
incurred at the time of receiving various types of care (such as promotive, curative,
rehabilitative, palliative, or long-term care) from any provider, which are not covered by the

third parties such as the government, health insurance, or private insurance. However, they do



not include insurance premiums or reimbursements from third parties. These expenses can be
financed through income sources like remittances, savings, or borrowings. (WHO, n.d.)
According to the Organisation for Economic Co-operation and Development (OECD) library,
OOPE payments are ‘expenditures borne directly by a patient where neither public nor private
insurance cover the total cost of the health good or service. They include cost-sharing and other
expenditures paid directly by private households and should also ideally include estimations of
informal payments to health providers. (OECD, 2019)

According to the World Bank library, the WHO defines OOPE ‘as any spending incurred by a
household when any member uses a health good or service to receive any type of care
(preventive, curative, rehabilitative, long-term or palliative care); provided by any
type of provider; for any type of disease, illness or health condition; in any type of setting
(outpatient, inpatient, at home)’. (World Bank, 2024)

The Health System Costing Manual for India includes direct medical and non-medical costs in
OOPE. OOPE comprises direct health expenditure, including doctor consultation fees,
spending on purchasing medicine, laboratory charges, diagnostics fees, and hospital charges
(e.g., bed/ward/room/procedure charges), as well as direct non-health expenditure, including
expenditure on travel, boarding, and lodging while seeking healthcare. (A Handbook of Health
System Costing, 2017)

2.3.1 Health expenditures across the world

Approximately 10 percent of GDP, which approximated US$ 7.5 trillion, was spent on health
by countries worldwide in 2016. The share was higher for high-income countries, averaging
about 8.2 percent, and for LMICs, it was about 6.3 percent of GDP (New perspectives on global
health spending for universal health coverage, 2018).

The following graph (figure 2.1), adapted from a WHO document, depicts India's dwindling

health expenditure as a share of GDP. India's overall health spending was lower than the



average of 5.2 percent of GDP in LMICs. Therefore, OOPE has become the primary financing
mechanism of India's health system. (India Health System Review, 2022)

Figure 2.1 Current health expenditure as a percentage of GDP in some LMICs
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Source: Global Health Expenditure Database (WHO, 2021). India estimates are from NHA 2016-2017
(NHSRC, 2019)

2.4 Characteristics of literature on healthcare utilization and healthcare expenditure in
multimorbidity

The following tables (table 2.2, table 2.3, table 2.4) show the characteristics of the articles
reviewed for healthcare utilization and healthcare expenditure in the case of
multimorbidity. Studies were mainly chosen if they give values stratified to multimorbidity or

the number of disease conditions.

2.4.1 Global- High-income countries
Table 2.2 Characteristics of literature on healthcare utilization and healthcare expenditure in

multimorbidity from high-income countries.



Authors | Settin | Data Population | Number of | Recall period | Reportin
g and age conditions g
group and currency
measureme (Symbol)
nt
Bahler et | Switz | Claims 65 years 22, Healthcare Swiss
al. erland | data and above, | Count based | utilization Francs
(Bahler 266925 on ATC was assessed | (F)
etal., individuals for 2013.
2015)
Heider et | Germ | ESTHER | 50-74 years, | 14, The recall Euros (€)
al. any (2008 to | 3124 CIRS-G period for OP
(Heider 2010) individuals and inpatient
etal., admissions
2014) was three
months.
Piccoet | Singa | WIiSE 60 years 10, Three months | Singapor
al. (Picco | pore | study and above, | Count for OP and IP | e dollars
etal., (August | 2565 (SGD)
2016) 2012 to | individuals
Decembe
r 2013).
Kuo et Taiwa | LHID No specific | 55, Data from Dollar
al. (Kuo |[n (2005) age group, | Count based | this period %)
et and NHI | 903 376 on Rx-MG | were assessed
al.,2013) claims individuals
(2005 to
2010.)
Larkinet | Irelan | TILDA | 50 years 21, 12month: Euros (€)
al. d (January | and above, | Count healthcare
(Larkin 2016 to | 5899 services.
etal., Decembe | individuals Previous
2022) r 2016) month: home
care services
Average per
month:
Prescription
drugs
Park et Korea | KHPS 65 years 10, One year. UN
al. (Park |, (2008 and above, | Count Dollars
et al., and 2342 %)
2015) 2009) individuals
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Authors | Settin | Data Population | Number of | Recall period | Reportin
g and age conditions g
group and currency
measureme (Symbol)
nt
Sum et Austr | HILDA | 50 years 12 NCDs, One year.
al. (Sum | alia (2017- and above, | Count
etal., 2018) 6382
2020) individuals
Sum et Japan | JSTAR 50 years 18 NCDs, One year
al. (Sum (2013) and above, | Count
etal., 3503
2020) individuals
Quinaz Portu | INSEF 25-74 years, | 20, One month is
Romana | gal, (2015) 4911 Count for OP, and
et al. individuals one year is
(Quinaz for IP.
Romana
etal.,
2020)
Moriet | Japan | Claims 75 years Based on Data from Yen (¥)
al. (Mori data and above. | CClI this period and US
etal., (LSMCS | 30,042 were assessed | Dollar
2019) and individuals $)
LTC-
2012 to
13)
Palladino | 13 SHARE |50 and 17, One year Euros (€)
et al. Europ | (2013 above, Count
(Palladin | ean and 65,206
oetal., | countr | 2015)
2023) ies

* ESTHER- Epidemiological investigations of the chances of preventing, recognizing early and
optimally treating chronic diseases in an elderly population, WiSE- Well-being of the Singapore Elderly,
LHID - National Health Insurance Database of Taiwan, TILDA- The Irish Longitudinal Study on
Ageing, KHPS- Korea Health Panel (KHP) data, HILDA- Household, Income, and Labour Dynamics in
Australia survey, JSTAR- Japanese Study of Aging and Retirement survey, INSEF- ‘Inque rito Nacional
de Sa " ude com Exame F1'sico, LSMC-Late-Stage Medical Care System for the Elderly data, SHARE-
Survey of Health, Aging, and Retirement in Europe, ATC- Anatomical Therapeutic Chemical (ATC)
classification system, CIRS-G- Cumulative Iliness Rating Scale for Geriatrics, Rx-MG- Rx-defined
morbidity groups, CCI- Charlson Comorbidity Index, NCDs-Non communicable diseases, OP —

Outpatient, IP-Inpatient

11




2.4.2 Global- Low- and middle-income countries

Table 2.3 Characteristics of literature on healthcare utilization and healthcare expenditure in

multimorbidity from low- and middle-income countries.

Authors Settin | Data | Population | Number of | Recall period | Reporting
g and age conditions currency
group and
measurem
ent
Marthias | Indon | IFLS | 50 years 10, OP -4 weeks Internation
et al. esia (2007 | and above, | Countand | IP - 12 months | al dollar
(Marthias and 3678 physical (Int$)
et 2014) | individuals. | examinati
al.,2021) on
Rivera Mexic | WHO | 50 years 6, OP -12 months | Mexican
Almaraz 0 SAGE | and above Countand | IP - 12 months | Pesos
etal. (2009 | 4077 measurem ($or
(Rivera- and individuals | ent Mex$)
Almaraz 2014)
etal.,
2019)
Leeetal. | China | WHO | 18 years 9, OP -1 month | Yuan (¥)
(Leeetal., SAGE | and above, | Count IP -1 year
2015) (2007 | 14785 OOPE asked
-10) individuals for the recent
visit
Leeetal. |India | WHO | 18 years 9 OP -1 month | Rupees ()
(Lee etal., SAGE | and above, | Count IP - 1vyear
2015) (2007 | 11043 OOPE asked
-10) Individuals. for the recent
visit
Leeetal. | Ghana | WHO | 18 years 9, OP - 1 month | Cedi (C)
(Lee etal., SAGE | and above, | Count IP-1vyear
2015) (2007 | 4873 OOPE asked
-10) individuals for the recent
visit
Leeetal. | Mexic | WHO | 18 years 9, OP -1 month | Mexican
(Leeetal., |0 SAGE | and above, | Count IP-1vyear peso ($ or
2015) (2007 | 2595 OOPE asked Mex$)
-10) individuals. for the recent
visit
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Authors Settin | Data | Population | Number of | Recall period | Reporting
g and age conditions currency
group and
measurem
ent
Leeetal. | Russi | WHO | 18 years 9, OP -1 month | Ruble (P)
(Leeetal., | a SAGE | and above, | Count IP-1vyear
2015) (2007 | 4268 OOPE asked
-10) individuals. for the recent
visit
Leeetal. | South | WHO | 18 years 9, OP-1month | Rand (R)
(Lee etal., | Africa | SAGE | and above, | Count IP-1vyear
2015) (2007 | 3243 OOPE asked
-10) individuals. for the recent
visit
Zhaoetal. | China | CHA | 50 years 11, OP -1 month
(Zhao et RLS- | and above, | Countand | IP -1 year
al., 2020) (2011, | 11817 measurem
2013, | individuals | ent
2015)
Zhaoetal. | China | CHA | 60yearsor |11, OP -1 month Renminbi
(Zhao, RLS | more, Countand | IP -1 year or RMB
Zhang, et (2015 | 1653 measurem (¥)
al., 2021) and elderly with | ent
2018) | multimorbid
ity
in 2018
Nedzinski | Lithua | NHIF | 18 years 32, Data from this | Euros (€)
eneetal. | nia (2012 | and older, Count period were
(Nedzinski to 428430 assessed
ene et al., 2014) | individuals
2021)
Zhao etal. | China | CHA | 45 years 15, OP -1 month Dollars ($)
(Zhao, RLS | and older, Countand | IP -1 year
Atun, et (2015 | 10592 measurem
al., 2021) ) individuals | ent
Anindya Indon | IFLS | 40 years 14, OP - 4 weeks | Dollar ($)
etal. esia (2014 | and above, | Countand | IP - 12 months
(Anindya to 13798 measurem
etal., 2015) | individuals | ent
2021)

13




Authors Settin | Data | Population | Number of | Recall period | Reporting
g and age conditions currency
group and
measurem
ent
Rasul et Bangl | House | 15 years 9, 30 days Banglades
al. (Rasul | adesh | hold | and above, Count hi Taka
etal., surve | 6958 ®)
2019) y of individuals
2500
house
holds
(2013
)
Wang et China | CHA | 45yearsor |14, OP -1 month Yuan
al. (Wang RLS | more, Countand | IP -1 year RMB (¥)
etal., (2011 | 9530 measurem
2015) ) households | ent
Zhanget | China | CHA |45yearsor | 14, OP -1 month Yuan (¥)
al. (Zhang RLS | more, Counts IP -1 year
etal., (2011, | 5548 and
2023) 2013, | individuals | measurem
2015) ent
* IFLS- Indonesian Family Life Survey, WHO SAGE- Study on Global Ageing and Adult Health,
CHARLS- China Health and Retirement Longitudinal Study, NHIF- Lithuanian National Health
Insurance Fund, NCDs-Non communicable Diseases, OP-Outpatient, IP-Inpatient

2.4.3 India
Table 2.4 Characteristics of literature on healthcare utilization and healthcare expenditure in

multimorbidity from India.

Authors | Setting Data Population | Number of | Recall Reporting
and age conditions | period currency
group and and

measurem Symbol
ent

Pati et al. | Assam, WHO | 18 years 9, OP -1 INR ()

(Pati et Karnataka, SAGE | andabove, | Count month

al., MH, RJ, UP | (2007) | 10973 IP-1

2014) and WB individuals

Laetal. | Assam, WHO | 45 years 9, OP -1 INR (R)

(Laet Karnataka, SAGE | andabove, | Count month

(2015) IP-1
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al., MH, RJ, UP 7397
2022) and WB individuals
Karan et | Whole India | NSSO | 40 years 60(NCDs, | OP -15 INR ()
al. (July and more, Communi | days
(Karan et 2017 - | 113823 cable IP-1
al., June households | diseases), | year
2022) 2018) Self-
reported,
Sinhaet | India LASI 45 years 17, OP -1 INR ()
al. (2017 | and more, Count year
(Sinha et to 18) | 9327 IP-1
al., year
2022)
Puriand | Odisha LASI 45 years 16, OP -1 INR ()
Pati et al. (2017 | and above, | Count year
(Puri and to 11365 IP-1
Pati, 2018) individuals year
2022)
Reddy et | Gorakhpur- GHDS | >18 years, |15, INR ()
al. Uttar Pradesh | S 20,965 Count
(Reddy (2017- | households-
etal., 2021) 120,336
2022) individuals
*MH-Mabharashtra, RJ-Rajasthan, UP-Uttar Pradesh, WB-West Bengal, WHO SAGE - Study on Global
Ageing and Adult Health, LASI- The Longitudinal Ageing Study in India, NSSO- National Sample
Survey Office, GHDSS- Gorakhpur Health and Demographic Surveillance Site, NCDs-Non
communicable diseases, OP-Outpatient, IP-Inpatient, INR - Indian Rupee.

2.5 Healthcare utilization in multimorbidity scenario

Most studies focusing on multimorbidity and its economic burden assessed healthcare
utilization in terms of the mean number of inpatient and outpatient visits.

2.5.1 Global- High-income countries

The Anderson behavioural model of healthcare utilization was used in a study by Heider et al.
to assess the association of healthcare utilization with predisposing, enabling, and need factors
in older people. Illness level, i.e., the need factor, was assessed using the Cumulative Rating
Scale for Geriatrics. At least one healthcare service was consumed by 98 percent of participants
in a three-month recall period (Heider et al., 2014).

A study by Pico et al. assessed healthcare utilization comprehensively, including the annual

mean number of contacts with community services visits, inpatient and outpatient services,
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daycare centers, nursing home centers, and respite care. In the multimorbid group, the mean
annual number of hospitalizations was 2.7, compared to 0.5 for one chronic condition and 0.1
for zero chronic condition. (Picco et al., 2016)

A higher mean number of outpatient visits and a mean number of hospital nights was associated
with an increasing number of NCDs in Australia and Japan, as reported by Sum et al. Here,
healthcare utilization was defined as the mean number of outpatient visits and mean number of
nights spent in the hospital for the past year from the date of the survey. (Sum et al., 2020)
Another panel data analysis by Quinaz Romana et al. showed that, compared to patients without
chronic disorders, patients with multimorbidity showed an adjusted odds ratio (AOR) for
primary care consultations of 3.6 for males and 2.6 for females. When the reference group was
one chronic illness, these figures were 2.4 for male patients with multimorbidity and 1.7 for
female patients with multimorbidity. (Quinaz Romana et al., 2020)

Palladino et al. did a longitudinal examination of two waves of data on individuals aged 50 and
above from 13 European nations. The results showed that there was a 13 percent likelihood of

incurring any OOPE for medicines with each additional chronic disease. (Palladino et al., 2023)

2.5.2 Low- and Middle-Income Countries

The percentage reporting any visit increased from 15.5 percent to 55.9 percent from the zero-
condition group to the three or more NCD condition group. The odds ratio of incurring any
outpatient visit was 1.35, 2.43, and 4.66 for one condition, two conditions, and three or more
NCD conditions (compared to individuals without any conditions), respectively. The average
outpatient visit was 1.4 in those with three or more NCDs. For individuals with two NCD
conditions, this was 0.78, and 0.41 for individuals with a single NCD condition.

The average inpatient visit was 0.35 in those with three or more NCDs. For individuals with
two NCD conditions, this was 0.14, and 0.06 for individuals with a single NCD condition.

(Marthias et al., 2021)
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According to the pooled analysis of SAGE data in China, India, Ghana, Mexico, Russia, and
South Africa, the mean number of outpatient visits increased from 2.66 for those without
multimorbidity to 4.15 for those with multimorbidity. The mean number of hospitalization days
increased from 0.15 to 0.25. (Lee et al., 2015)

Using CHARLS data, Chen and Liu assessed primary care utilization and OOPE among older
people with multimorbidity in China. The primary outpatient visit rate reported by multimorbid
elderly was 25.83 percent in 2018. The inpatient admission rate was 11.92 percent in 2018. It
was assessed by the type of facilities chosen for the most recent visit in the recall period of one
month for an outpatient visit and the most recent one in the last year for an inpatient visit. (Chen
and Liu, 2022)

Using panel data, Zhai et al. conducted a comparative study between households with no
chronic diseases, those with hypertension only, and those with multimorbidity in China. The
study showed that the percentage of inpatient service use was 26.09 percent among those with
multimorbidity, 8.38 percent among those with hypertension only, and 5.17 percent among
those having no chronic diseases. The percentage of outpatient service use was 21.39 percent,
9.62 percent, and 7.86 percent, respectively. (Zhai et al., 2023)

According to a study by Wang et al. on middle-aged individuals in China, using waves of panel
data, outpatient visits were reported by 17.9 percent of individuals in the multimorbidity group
compared to 9.2 percent in those without multimorbidity. For inpatient visits, the percentages

were 8.3 percent and 3.6 percent, respectively. (Wang et al., 2023)
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Table 2.5 Literature on healthcare utilization from high-income and low- and middle-income

countries.

High-Income Countries

multimorbidity respectively. For those with one
condition, it was 2.96.

The mean number of hospitalization days

were 0.07 and 0.23 for those without any NCD and
those with multimorbidity respectively. For those
with one condition, it was 0.17.

Authors Outcome-healthcare utilization Relevant details
Bahler et | The mean annual consultations in the multimorbid | Healthcare utilization
al. (Bé&hler | group were 15.7, compared to 4.4 in the non- | included consultation
etal., multimorbid group. with primary care
2015) The mean annual number of hospitalizations was | physicians, specialists,
1.5 in a multimorbid group compared to 1.2 in the | and hospital outpatient
non-multimorbid group. Visits.
Picco et al. | In the multimorbid group, the mean annual number | In addition to direct
(Picco et of primary care consultations was 3.0, and the | medical care, they
al., 2016) | same for private doctors/clinics was 1.9. also assessed
For one condition, these figures were 2.3 and 1.8. | healthcare utilization
For 0 conditions, these were 1.1 and 1.1. for formal and
informal care.
Quinaz The mean number of primary care consultations for | Healthcare utilization
Romana et | those with multimorbidity was 0.28 over the past | is assessed as four
al. (Quinaz | four weeks of the study period, while specialist | weeks of contact with
Romana et | consultations over the past four weeks and the | a GP, medical, or
al., 2020) | mean for hospital visits over the past year of the | surgical specialist.
study period were 0,25 and 0.17, respectively. : times of hospital
These were 0.16, 0.18, and 0.14 for those with one | admission in the past
chronic disease. year.
For those without any condition, these figures were
0.09 and 0.11.
Low- and Middle-Income Countries
Rivera - The mean number of outpatient visits in the past 12 | Healthcare utilization
Almaraz et | months was 3.51 in those with multimorbidity | assessed visits to
al. (Rivera- | compared to 1.94 in the non-multimorbidity group. | physicians and stay in
Almaraz et | For IP, these were 0.06 and 0.05, respectively. the past 12 months.
al., 2019)
Leeetal. Results from China: Assessed as OP and IP
(Lee etal., | Mean number of outpatient visits were 1.14 and | visit in the recall
2015) 4.49 in those without any NCD and those with | period.
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Authors

Outcome-healthcare utilization

Relevant details

Lee et al.
(Leeetal.,
2015)

Results from India:

Mean number of outpatient visits were 2.23 and
5.03 in those without any NCD and those with
multimorbidity respectively. For those with one
condition, it was 3.22.

The mean number of hospitalization days

were 0.06 and 0.23for those without any NCD and
those with multimorbidity respectively.

For those with one condition, it was 0.14.

Assessed as OP and IP
visit in the recall
period.

Lee et al.
(Lee etal.,
2015)

Results from Ghana:

Mean number of outpatient visits were 1.28 and
3.78 in those without any NCD and those with
multimorbidity respectively. For those with one
condition, it was 2.27.

The mean number of hospitalization days

were 0.18 and 0.14 for those with one NCD and
those with multimorbidity respectively.

For those with zero conditions, it was 0.009.

Assessed as OP and IP
visit in the recall
period.

Lee et al.
(Lee etal.,
2015)

Results from Mexico:

Mean number of outpatient visits were 1.38 and
2.59 in those without any NCD and those with
multimorbidity respectively. For those with one
condition, it was 2.00.

The mean number of hospitalization days

were 0.01 and 0.2 for those without any NCD and
those with multimorbidity respectively. For those
with one condition, it was 0.06.

Assessed as OP and IP
visit in the recall
period

Lee et al.
(Lee etal.,
2015)

Results from Russia:

Mean number of outpatient visits were 0.96 and
3.28 in those without any NCD and those with
multimorbidity respectively. For those with one
condition, it was 1.51.

The mean number of hospitalization days

were 0.08 and 0.31for those without any NCD and
those with multimorbidity respectively.

For those with one condition, it was 0.17.

Assessed as OP and IP
visit in the recall
period

Lee et al.
(Lee etal.,
2015)

Results from South Africa:
Mean number of outpatient visits were 0.72 and
5.74 in those without any NCD and those with

Assessed as OP and IP
visit in the recall
period

19




multimorbidity respectively. For those with one
condition, it was 2.63.

The mean number of hospitalization days

were 0.1 and 0.2 for those without any NCD and
those with multimorbidity respectively

For those with one condition, it was 0.1.

Authors

Outcome-healthcare utilization

Relevant details

Zhao et al.
(Zhao et
al., 2020)

Unit increase in non-communicable disease is
causing a likelihood of nearly 12 times increase in
number of outpatient visits and almost 13 times
increase in inpatient hospital days.

Healthcare utilization
in terms of OP and IP
is assessed for general
hospitals, specialized
hospitals, clinics, or
other medical
facilities.

Zhao et al.
(Zhao,
Zhang, et
al., 2021)

Outpatient visits and inpatient care are more
common in multimorbid patients than single-
disease patients (IRR=1.30 & 1.52, respectively).

Healthcare utilization
in terms of OP and IP
is assessed for general
hospitals, specialized
hospitals, clinics, or
other medical
facilities.

Anindya et
al.
(Anindya
etal.,
2021)

The frequency of outpatient care reported was
0.21,0.35,0.68, and 1.08 for those with zero
conditions, one condition, two conditions, and
three or more conditions, respectively.

The frequency of inpatient care also increased as
the number of conditions increased.

Healthcare utilization
in terms of the number
of OP within a recall
period of 4 weeks and
the number of IP visits
in a recall period of
one year

Zhang et
al. (Zhang
etal.,
2023)

The mean number of outpatient visits was 0.2 for
the no multimorbidity group,0.4 for the digestive-
arthritic trajectory multimorbidity group,0.3 for
the cardiometabolic multimorbidity group, and 0.4
for the respiratory multimorbidity group.

The mean number of inpatient visits did not differ
much; the mean was almost 0.1.

Assessed the number
of OP and IP visits in
the recall period and
unmet healthcare
needs.

*NCDs-Non communicable diseases, OP-Outpatient, IP-Inpatient, INR - Indian Rupee, IRR-Incidence
Rate Ratio, GP-General practitioner
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2.5.3 India

Table 2.6 Literature on Healthcare Utilization from India

India and Kerala
Authors Outcome-healthcare utilization Relevant details
Pati et al. Mean number of outpatient visits were 2.24 in those | It was assessed as
(Pati etal., | with zero conditions and 6.16 those with three or | the number of OP
2014) more conditions. For one and two conditions, these | and IP visits in the
were 3.22 and 4.46, respectively. recall period of one
These values were 0.066 to 0.033 for the mean | year.
number of inpatient days. For one and two
conditions, these were 0.14 and 0.19, respectively.
Sinhaetal. | Among participants who didn’t have multimorbidity, | Assessed the
(Sinha et 79.23 percent reported at least one OP visit in the last | number of OP and
al., 2022) 12 months of the survey. This was 5.81 percent for | IP visits in the
IP visits. Among participants with multimorbidity, | recall period of one
these figures were 81.65 and 10.94, respectively. year.
Puri and The percentage of participants who reported | Assessed the
Pati et al. inpatient admission in the study period was 13.3 for | number of OP and
(Puri and the multimorbid group compared to 6.7 % for the | IP visits in the
Pati, 2022) | non-multimorbid group. recall period of one
The percentage of participants who reported | year.
outpatient visits in the study period was 62 for the
multimorbid group compared to 50.6 % in the non-
multimorbid group.
*QP-Outpatient, IP-Inpatient

2.6 Healthcare expenditure in multimorbidity scenario
Healthcare cost was usually calculated as the total healthcare cost, including various direct and
indirect costs, and expressed as median or mean values. However, the methodology followed

was inconsistent, and the measured variables varied.
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2.6.1 Global -High-Income Countries

The need factor mainly drove healthcare costs, and the role of predisposing and enabling factors
in explaining the variance of healthcare costs is limited. This study had a recall period of three
months, and only direct medical costs were accounted for. An increase of 18 € (18 Euros) in
three-month inpatient expenditures, 17 € (17 Euros) in outpatient costs, and 3 €(3 Euros) in
nursing costs was linked to every additional point in the Cumulative Illness Rating Scale for
Geriatrics (CIRS-G) score. (Heider et al., 2014)

In a six-year follow-up study by Kuo et al. in Taiwan, it was found that there would be an
increase in total annual cost with an increase in the number of Rx-defined morbidity groups
(RX-MG assignments). (Kuo and Lai, 2013)

Total social care cost for multimorbidity was S$8,480, S$2,032 for one condition, and S$1,527
for zero condition. Total societal cost (sum of healthcare and social care costs) for
multimorbidity was S$15,148, S$5,610 for one condition, and S$2,806 for zero condition. The
main contribution to societal costs came from social care costs rather than healthcare costs.
Annual healthcare and social care costs increase by S$2,265 and S$3,177 with an increase in
each additional chronic disease. These were the results of a study analyzing panel data in
Singapore. (Picco et al., 2016)

A cross-sectional panel data analysis in Ireland showed a higher likelihood of OOPE in
individuals with multimorbidity. Individuals with three or more conditions had 79 percent
greater OOPE than those without any conditions. For individuals with two conditions, the
increase was 43 percent, and for those with only one condition, it was 33 percent. (Larkin et
al., 2022)

Another study conducted in Japan by Mori et al. showed that greater medical and long-term
care (LTC) expenditures were associated with an increase in Charlson's comorbidity score. An

increase of one unit in Charlson Comorbidity Index (CCI) scores caused medical and LTC
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expenditures to rise by 2920 US Dollars. For medical and LTC expenditures separately, these
were $1780 and $1360, respectively. Medical expenses included payments for inpatient and
outpatient services and medication costs. Expenditure for dental care was not included in the
medical expenditures. LTC expenditure also included LTC premiums. Both insurance
reimbursements and premiums were included in the total spending. (Mori et al., 2019)

Heart failure and cardiovascular illness together accounted for the combination of
multimorbidity with the highest average yearly medical cost per capita, according to a US panel
data study by Schiltz et al. Triad of diabetes, rheumatoid arthritis, and cardiovascular disease
were the three conditions linked to the highest median yearly expense. OOPE and those by the
private health insurance were included in the medical expenditures. (Schiltz, 2022)

The incremental increase in average OOPE for medicine was reported as 26.4 euros with each
additional chronic disease, as reported by Palladino et al. Here, OOPE of medicine included a
lump sum of money paid for prescription medicines and non-prescription medicines over the
past 12 months. (Palladino et al., 2023)

2.6.2 Global -Low- and Middle-Income Countries

When adjusted for sex, age, current labour status, marital status, years of schooling, area of
residence, utilization of medical services, number of household members, health coverage, and
socioeconomic level in the regression model, the probability of incurring OOPE in the presence
of multimorbidity had an odds ratio of 1.28. Additionally, there was a 13 percent likelihood of
an increase in the mean quarterly OOPE in the presence of multimorbidity. In this context, the
total quarterly health expenditure of all household members with an older adult aged 50 years
and above was considered. Then, this household was classified as having multimorbidity or not
based on the multimorbidity status of the older adults. (Rivera-Almaraz et al., 2019)

OOPE for outpatient and inpatient care increased from single NCD to multimorbidity in China,

India, Mexico, and Russia. However, in Ghana, both decreased. In South Africa, OOPE for

23



inpatient care decreased. The most significant proportion of OOPE was for medicines in China
(83.5 percent), followed by India (61 percent). When comparing respondents without NCDs to
those with multimorbidity, the mean outpatient care spending in China increased from 124.4
Chinese yuan to 179.2 Chinese yuan on the most recent visit. In India, individuals without
NCDs spent 262.2 Indian rupees on mean outpatient care during their most recent visit, but
those with multiple NCDs spent 431.0 Indian rupees. All countries except Russia (coefficient
=0.76) showed no increase in inpatient OOPE over the previous visit regarding the number of
NCDs. In South Africa, however, inpatient OOPE was negatively correlated with the number
of NCDs. (Lee et al., 2015)

According to a study conducted in Sri Lanka, households impacted by NCDs appeared to
experience more significant economic stress and OOPE than matched control groups. The total
OOPE incurred per household member for one month was about 400 rupees more in NCD-
affected households than in control households. Expenses on medicines and investigations
contributed to a higher portion of household health expenses. (Pallegedara, 2018)

A comparative cross-sectional study was conducted among patients over 18 with
hypertension and diabetes in Ekiti state, Nigeria. The aim was to compare the differences in
catastrophic health expenditure (CHE) and their contributing factors among NCD patients in
private and public healthcare facilities. The study revealed that the median OOPE (in Nigerian
Naira) for private facilities was ¥11,750.00, whereas, for public health facilities, it was
¥6,200.00. (Ipinnimo and Durowade, 2022)

Other studies also reported economic burden and impoverishment in households whose

members faced NCD compared to those without NCDs. (Kien et al., 2016)
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Table 2.7 Literature on healthcare expenditure from high-income and low- and middle-income

countries.
Author | Perspe | Cost Healthcare expenditure Note
S ctive
Dir | Direct | Ind
ect | non- |ire
Me | medic | ct
dic | al
al
Bahler | Payer(i | Ye | No No | *Total health care cost Accounted for
et al. nsuran | s (Swiss Francs) for: total cost covered
(Béhle | ce) non-multimorbidity: 1515 | by the health
retal., multimorbidity: 8301 insurance and
2015) *Qutpatient OOPE for: excluded
non-multimorbidity: 983 accident-related
multimorbid: 4152 costs.
*Inpatient OOPE for:
non-multimorbidity: 238
multimorbid: 2038
Kuo Payer | Ye | No No | *Annual total healthcare It comprises
and (public | s (in Dollars) cost: claims to NHI
Laiet | insuran In non-multimorbidity from outpatient,
al. ce) group: inpatient, and
(Kuo 2-4 Rx-MGs: 348.8, community
and 1Rx-MG: 212.1. pharmacies.
Lai, In the multimorbidity
2013) group:
> =9 Rx-MGs: 4023.8,
5-8 Rx-MGs: 878.8.
Picco | Health | Ye | Yes *Total mean health care Total mean
et al. care S cost (in Singapore dollars) | healthcare cost
(Picco | and for: included
etal., | societa Zero condition: 1,279 monetized values
2016) || one condition: 3,578 for ADL, IADL
perspe multimorbidity: 6,667 unpaid, and paid
ctive. care.
Booked informal
caregiving cost
under indirect
cost.
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Larkin | Payer | Ye | No No | *OOPE per annum Component of
et al. (OOP) |s excluding public health OOPE-GP,
(Larki insurance premia (in outpatients,
net Euros) for: specialist medical
al., zero condition: 580.3 consultation,
2022) one condition: 718 emergency
two conditions: 806.8 department, in-
three conditions: 885.8 patient hospital
admissions, home
care, prescription
drugs, and ‘other’
health expenses.
Park et | Payer |Ye | No No | *OOP medical expenditure | Calculated one-
al. (OOP) |s cost ratio for: year cost for
(Park zero NCDs: 1.00 outpatient OOPE
etal., one NCD: 1.63 medication
2015) multimorbidity: 2.61, expenditure.
when adjusted for age, Included

gender, and number of
major chronic diseases.

copayments but
not the
reimbursed
amount.

Low- and Middle-Income Countries

Marthi | Payer | Ye | No No | *Annual total OOP (in OP and IP costs
as et (OOP) |s Dollars) for: included

al. zero condition: 295 medicine,
(Marth one condition: 292 consultation, and
ias et two conditions: 336 investigation
al., three or more NCDs: 968 | charges.

2021)

Rivera | Payer | Ye | Yes No | *Total health expenditure | Total health
Almar | (OOP) |s in the past one year of expenditure
azet study (in Mexican Pesos) | included

al. for: expenditure for
(River without multimorbidity: OP, IP

a- 3002.71 investigations,
Almar multimorbidity: 2997.75 and medicines.
az et

al.,

2019)

Leeet | Payer |Ye | Yes No | Results for China (in OOPE was

al (Lee | (OOP) |s Yuan) calculated for
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etal., * Qutpatient OOPE for: recent care for IP
2015) zero condition: 124.4 and OP in the past
one condition: 131.6. year.
multimorbidity: 179.2 Various heads
* Inpatient OOPE for: included in OOPE
zero condition: 4927.0 were consultation
one condition: 4160.9 fees, medicine
multimorbidity: 3782.5 costs, tests, and
others.
Leeet | Payer | Ye | Yes No | Results for India (in OOPE was
al. (OOP) |s Rupees) calculated for
(Lee et * Qutpatient OOPE for: recent care for IP
al., zero condition: 262.2 and OP in the past
2015) one condition: 340.2 year.
multimorbidity: 431.0 Various heads
* Inpatient OOPE for: included in OOPE
zero condition: 7653.4 were consultation
one condition: 6618.7 fees, medicine
multimorbidity: 6942.1 costs, tests, and
others.
Leeet | Payer |Ye | Yes No | Results for Ghana (in OOPE was
al. (OOP) |s Cedi) calculated for
(Lee et * Qutpatient OOPE for: recent care for IP
al., zero condition: 104915.4 | and OP in the past
2015) one condition: 102665.1 year.
multimorbidity: 80534.5 The heads
* Inpatient OOPE for: included in OOPE
zero condition: 606336.4 | were consultation
one condition: 1023590.0 | fees, medicine
multimorbidity: 560583.2 | costs, and tests.
Leeet | Payer | Ye | Yes No | Results for Mexico (in OOPE was
al. (OOP) |s Pesos) calculated for
(Lee et * Qutpatient OOPE for: recent care for IP
al., zero condition: 208.1 and OP in the past
2015) one condition: 183.8 year.
multimorbidity: 468.8 Various heads
*Inpatient OOPE for: included in OOPE
zero condition: 3641.7 were consultation
one condition: 7346.6 fees, medicine
multimorbidity: 2023.1 costs, tests, and
others.
Leeet | Payer | Ye | Yes No | Results for Russia (in OOPE was
al. (OOP) |s Rubble) calculated for
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(Lee et
al.,

* Qutpatient OOPE for:
zero condition: 500.7 one

recent care for IP
and OP in the past

2015) condition: 356.7 year.
multimorbidity: 331.3 The heads
* Inpatient OOPE for included in OOPE
zero condition: 1012.4 were consultation
one condition: 708.8 fees, medicine
multimorbidity: 1558.3 costs, and tests.

Leeet | Payer | Ye | Yes No | Results for South Africa OOPE was

al. (OOP) |s (in Rand) calculated for

(Lee et *Qutpatient OOPE for: recent care for IP

al., zero condition: 53.6 and OP in the past

2015) one condition: 17.2 year.
multimorbidity: 43.7 The heads
*Inpatient OOPE for: included in OOPE
zero condition: 770.4 were consultation
one condition: 5499.0 fees, medicine
multimorbidity: 555.6 costs, and tests.

Zhao | Payer |Ye |No No | OOPE for outpatient and OOPE included

etal. (OOP) |s inpatient care is likely to OP and IP

(Zhao, increase by 82.99RMB deducting

Zhang, and 108.43RMB in reimbursement

etal., multimorbidity compared | amount.

2021) to single diseases. (RMB-
Renminbi).

Chen | Payer |Ye | No No | For multimorbid elderly, OOPE didn’t

and (OOP) |s *QOutpatient OOPE:243 include the

Liu et RMB in 2018, reimbursement

al. *Inpatient OOPE: 1271 amount.

(Chen RMB.

and

Liu,

2022)

Nedzi | Payer |Ye | No No | The average annual total Total healthcare

nskie | (Public | s healthcare cost (in Euros) | cost was the sum

etal. insuran for multimorbidity was of hospitalisation,

(Nedzi | ce) 707.15 EUR. reimbursed

nskien medications,

eet OOPE for

al., medications,

2021) primary care, and

OP costs.
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Zhao, | Payer |Ye | No No | Total mean OOPE (in Annual OOPE
Atun | (OOP) |s Dollars) where: included direct
etal. US$236 for those with payments for OP
(Zhao, zero condition.US$312 for | and IP deducting
Atun, those with one condition. | reimbursement.
etal., US$417 for two
2021) conditions, US$482 for

three conditions, and

US$717 for those with

three and above

conditions.
Anind | Payer | Ye | No No | An average four-weekly OOPE included
ya et (OOP) |s OOPE (in dollars) was expenditures for
al. $23.1, $29.8, $51.1, and OP and IP.
(Anind $69.3 for 0 condition, one
ya et condition, two conditions,
al., and three or more
2021) conditions.
Rasul | Payer |Ye | Yes No | The mean total direct OOPE included
etal. (OOP) |s OOPE (in Bangladeshi expenditure for
(Rasul Taka) for major NCDs is | consultation,
etal., 2313.4 and 1453.3 for medication, tests,
2019) minor NCDs. transportation,

informal pay, and
accommodation.

Wang | Payer | Ye | No No | The mean OOPE for OOPE included
et al. (OOP) |s healthcare in the past year | direct payments
(Wang of the study (Yuan RMB) | for OP and IP
etal., was 3227.07 for a deducting
2015) household with one reimbursement.

chronic disease patient and

1652.54 for households

without chronic disease

patients.
Zhang | Payer | Ye |No No | The average OOPE for OOPE included
et al. (OOP) |s outpatient care (in yuan) direct payments
(Zhan was 50.6 for the no for OP and IP
g et multimorbidity group,82.8 | deducting
al., for the digestive-arthritic reimbursement.
2023) trajectory multimorbidity

group, 273.4 for the
cardiometabolic
multimorbidity group, and
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52.1 for the respiratory
multimorbidity group,
respectively.

The average OOPE for
inpatient care (in yuan)
was 150.1, 453.5, 645.2,
and 152 in these groups,
respectively.

OOP — Out of pocket payments, ADL - Activities of Daily Living, IADL - Instrumental Activities of
Daily Living, OOPE-Out of pocket expenditure, NHI-National health insurance, Rx-MG- Rx-defined
morbidity groups, GP-General practitioner, NCDs-Non communicable diseases, OP-Outpatient, IP-
Inpatient, EUR-Euro, RMB-Renminbi

2.6.3 India

An increase in healthcare utilization and healthcare expenditure, along with a decrease in
physical functioning, disability, quality of life, and psychological distress, were reported as the
most common consequences of multimorbidity according to a systematic review of 13 studies
from South Asia on the prevalence, patterns, and outcomes of multimorbidity. (Pati et al., 2015)
A study on the economic burden of COVID-19 hospitalization in Kerala reported a median
OOPE of 19,325 INR for those with comorbidity compared to 8,990 INR for those without
comorbidity. This study was conducted among 155 COVID-19-positive patients. (Thomas et

al., 2021)

Table 2.8 Literature on Healthcare Expenditure from India

Author | Perspec | Cost Healthcare expenditure Note
S tive Dir | Dire | Ind
ect | ct ire
me | non- | ct
dic | medi
al | cal
Pati et | Payer Ye | Yes | No | The average annual OOPE | Expenditure for
al. (Pati | (OOP) |s (in INR) for those with doctor fees, drugs,
etal., zero condition, one tests, and
2014) condition, and two or more | transport for the
conditions was last OP visit and
272.07,356.79 and 454.08, | last IP.
respectively. This was
7864.9, 6847.68, and
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7301.33 for inpatient
admission, respectively.

Laet Payer Ye [ Yes | No | One unitincrease in OOPE for
al. (La | (OOP) |s several long-term medicine in the
etal., conditions is associated last OP visit.
2022) with a likelihood of a
20.9% increase in OOPE
of medicines.
Karan | Payer Ye | Yes | No | The mean per capita OOPE included
et al. (OOP) |s monthly OOPE (in INR) the cost of doctor
(Karan for those with any NCD, fees, medicine,
etal., two or more conditions tests, bed charge,
2022) was 528, 1203 physiotherapy,
respectively. appliances, blood,
oxygen, and
package.
Sinha | Payer | Ye |Yes | No | Total median healthcare OOPE included
et al. (OOP) |s costs (in INR) for the IP cost for the
(Sinha participants four visits in the
etal., without morbidity:350 last year and the
2022) one chronic condition: 500 | OP cost for the
Two chronic conditions: recent visit.
600
Three chronic conditions:
650
Four or more chronic
conditions: 1,080.
Reddy | Payer Median OOPE (in INR) Calculated total
et al. (O0P) for individuals with OOPE not
(Reddy No NCD: 5000 differentiated to
etal., one NCD: 8000 direct medical,
2022) two NCDs: 20000 direct non-
medical and
indirect cost.
Puri Payer Ye | Yes | No | *OOPE for hospitalisation | OOPE only
and (OOP) |s (in INR): included the cost
Pati et multimotbidity:1971 of the recent visit.
al (Puri single morbidity:1242 Cost heads were
and *OOPE for OP visit: doctor fees,
Pati, multimorbidity:1535 medicine, tests,
2022) single morbidity: 1242 surgery, hospital

charges, blood
and oxygen,
transportation,
accommodation,
and food.

OOPE-Out of pocket expenditure, OOP-Out of pocket payments, OP-Outpatient, IP-Inpatient, INR-
Indian Rupees, NCD-Non communicable diseases.
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2.7 Catastrophic health expenditure (CHE) and Distress financing

2.7.1 Catastrophic Health Expenditure
A financial protection indicator used to track the development of universal health coverage is
CHE. (Health at a glance;Asia/Pacific 2018, 2018) However, it's important to note that high
healthcare costs do not always equate to CHE, as indicated by Xu et al. (Xu et al., 2003) They
argue that lack of insurance coverage may lead to even a small bill for a common illness to be
catastrophic for a poor household. (Xu et al., 2003) When OOPE exceeds a predefined
threshold of household resources, it becomes catastrophic (Health at a glance;Asia/Pacific
2018, 2018), and this threshold is defined in different ways in various approaches to CHE
estimation. However, there is no consensus among researchers regarding which approach to
choose for CHE estimation. (Zhang et al., 2021)
The two main methods are

» Budget share approach/Basic approach
Here, the denominator is the household's total income or expenditure within a given period.
(Wagstaff et al., 2018) When OOPE exceeds a predetermined percentage (often 10 percent or
25 percent) of a household's total income or expenses in a given timeframe, the budget share
approach classifies it as CHE. (Wagstaff et al., 2018) SDG indicator 3.8.2 follows this
approach. (Nguyen et al., 2023) However, this approach cannot distinguish between the rich
and the poor (Zhang et al., 2021) as it does not differentiate between discretionary and non-
discretionary types of household spending.

» Capacity to pay approach/ Ability to pay approach
Xu K et al. from the Department of Health Systems Financing, Health Systems and Services
of the World Health Organization popularized the capacity-to-pay approach. (Designing Health
Financing Systems to Reduce Catastrophic Health Expenditure, 2005) Under this approach,

CHE is said to occur when OOPE surpasses the 40 percent threshold of household capacity to
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pay. Unlike the former approach, this method adjusts for subsistence expenditure/basic needs.
The ability-to-pay approach relies on households' allocation decisions. It can distinguish
between the rich and the poor (Zhang et al., 2021), considering the variation in purchasing
capacity between different income classes. (Nguyen et al., 2023) However, uncertainties exist
around defining basic needs, which depend on the context and population. Additionally, this

methodology requires more comprehensive. (Nguyen et al., 2023)

2.7.2 Distress financing

As per the seminal paper of Sauerborn et al. in 1996, coping strategies are defined as a set of
measures that aims to take care of the costs of an event (shock) or process that threatens the
welfare of some or all of the household members. (Sauerborn et al., 1996) Ultimately, coping
strategies seek to sustain the household's economic viability and sustainability. Borrowing,
debt, selling of properties and other valuable assets, and occasionally, help from government
interventions and income from vocational activities are mentioned as major coping strategies
for major health events in countries like India. (Palmer et al., 2011; Sauerborn et al., 1996)
While risky financial activities like borrowing loans and selling assets are defined as distress
financing. (Huffman et al., 2011; Murphy et al., 2013) As per Joe et al., it is said to occur when
a household resorts to financing mechanisms like borrowing/mortgaging of assets/Land and
sale of assets/land to finance the healthcare of an individual. (Joe, 2015) A panel data analysis
showed that among rural households with hospitalisations,47 percent resorted to borrowings
and 7 percent to the sale of assets to finance healthcare, and this was 29 percent and 4 percent

for urban households. (Joe, 2015)
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2.8 Literature Catastrophic health expenditure and distress financing

2.8.1 Global

According to a systematic review by Rijal et al. on the economic impact of selected NCDs in
South Asia, the most common forms of coping strategies reported were borrowing and selling
assets. (Rijal et al., 2018)

Based on a cross-sectional household survey conducted in Kwara State, Nigeria, among 1500
households, 8.8 percent of individuals affected by NCDs faced CHE. In this study, CHE was
calculated using the 40 percent threshold of households' capacity to pay. (Janssens et al., 2016)
Based on a population-based cross-sectional survey on health, healthcare utilization, and
healthcare expenditure among residents of Urban Hanoi, Vietnam, in 2013, authors reported
that 16.6 percent of households with at least one member suffering from NCDs experienced
CHE, compared to 11.1 percent of households without any member having NCDs. In this study,
CHE was calculated using the 40 percent threshold of household capacity to pay. (Kien et al.,
2016)

In 2020, Zhao et al. reported a projected 31 percent increase in CHE when measured under a
25 percent threshold of capacity to pay for each unit increase in the number of NCDs. This
analysis was based on the examination of three waves of CHARLS data. (Zhao et al., 2020)
In a study using 2018-19 CHARLS data, Li et al. reported that 31.5 percent of multimorbid
individuals experienced CHE when calculated under a 40 percent threshold of capacity to pay.
(Lietal., 2022)

Using the Nouna health district survey conducted from 2000 to 2001, comprising 800
households, authors reported that 6-12 percent of households experienced CHE, with chronic
illness being a major determinant. This study was conducted in the Nouna district of Burkina

Faso. CHE was calculated using Green's logit equation. (Su et al., 2006)
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According to a cross-sectional survey conducted among chronic disease-diagnosed patients
aged 60 years or older in Nepal, 14.6 percent of participants experienced CHE at a 40 percent
threshold of capacity to pay. (Rai et al., 2022)

In the Zhai et al. paper, CHE was taken at a 40 percent threshold of household capacity to pay
among three groups of households using CHARLS 2018 data. Among households with
hypertensive patients with multimorbidity, 36.99 percent reported CHE compared to 20.27
percent in households with only hypertensive patients. For households without any chronic
diseases, the percentage was 15.01 percent. (Zhai et al., 2023)

In a study examining the prevalence of multimorbidity and CHE among diabetes patients using
secondary data in China, it was reported that the prevalence of CHE was 48.2 percent among
diabetes patients. This study also demonstrated an increase in CHE corresponding to the
number of chronic diseases: 57 percent for one chronic disease, 70.6 percent for two chronic
diseases, and 74.5 percent for three or more chronic diseases. CHE was calculated under a 20
percent threshold of household capacity to pay. (Fu et al., 2022)

The prevalence of CHE was reported as 17.9 percent and 7.5 percent among individuals aged
50 years or older at threshold levels of 10 percent and 25 percent of total household income,
respectively, using the ELSI dataset of 2015-2016. The odds of CHE were 2.45 (95% CI: 2.11-
2.84) and 1.83 (95% CI: 1.47-2.28) among persons with multimorbidity compared to persons
without multimorbidity at these two threshold levels, respectively. This study was conducted
in Brazil. (Bernardes et al., 2020)

For households without multimorbidity, the cumulative number of CHE events was 1521, with
an incidence rate of 6.6 per 1,000 person-months. For families with multimorbidity, the
cumulative number of CHE events was 2739, with an incidence rate of 10.2 per 1,000 person-

months. These results were obtained from a population-based cohort study using four waves of
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CHARLS data (2011, 2013, 2015, and 2018) among individuals aged 45 years or more. CHE

was calculated using a 40 percent threshold of household capacity to pay. (Wang et al., 2023)

2.8.2 India

A repeated cross-sectional analysis of the National Sample Survey from 1990 to 2014 shows
that 29 million households experienced catastrophic OOPE in 2011-2012 at the threshold of 10
percent of total consumption expenditure. (Selvaraj et al., 2018)

A study discussing the impoverishment effect of hospitalization due to NCDs, using NSSO
data from three rounds (2004, 2014, 2018), reported that among males, 55.9 percent
experienced CHE in 2004, 47.8 percent in 2014, and 51.9 percent in 2018 at a 10 percent
threshold of household total consumption expenditure. At a 30 percent threshold, the respective
percentages were 26.4, 19.1, and 25.3. For females, the corresponding percentages at the 10
percent threshold were 52.8, 46.3, and 50.4, while at the 30 percent threshold, these were 29.2,
20.7,and 22.7, respectively. Among males, hardship financing was experienced by 55.6 percent
in 2004, 25.5 percent in 2014, and 13 percent in 2018. For females, these percentages were
47.8,23.2, and 11.3, respectively. In this study, borrowing with interest and selling assets were
defined as hardship financing. (Yadav et al., 2021)

In the preceding year of a household survey in Orissa, 24.9 percent reported hardship financing.
There was a significant relationship between having a chronically ill person in the household
and facing hardship financing. Borrowing money with interest and selling assets were defined
as hardship financing in this survey. (Binnendijk et al., 2012)

By analysing NSSO data in 2014, it was reported that approximately 49 percent of households
faced CHE. Among these, 58 percent faced CHE due to NCD-related hospitalizations in 2014.
The threshold used for CHE calculation was a 10 percent threshold of total household
consumption expenditure. For NCD-related hospitalization, 33 percent of households

experienced distress financing. A broad definition of distress financing was used in this study,
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which included contributions from friends and relatives, borrowing money, and sales of assets.
(Kastor and Mohanty, 2018)

A secondary data analysis of the NSSO 71st round by Shivendra Sangar reported a higher
economic burden and CHE associated with NCDs. (Sangar et al., 2019) Another study, also
using data from the 71st round of NSSO, revealed that nearly 35 percent of households
experienced CHE in Kerala in 2018, compared to 15 percent in 2014. (Sriram and Albadrani,
2022) Furthermore, nearly 68.14 percent of households faced NCD-related CHE in 2014,
compared to 63.61 percent in 2017-2018. CHE was calculated based on a 10 percent threshold

of total household consumption expenditure, with figures for Kerala being 60.62 percent and

61.62 percent, respectively. (Verma et al., 2021)

Table 2.9 Literature on catastrophic health expenditure

Author | Setting Population | Number of | Threshold and | Prevalence CHE
and and and conditions | method
year relevant | sample and method
details size of
measureme
nt
Lietal. | China- 60 years 14 10 % threshold | In the
(Li et LMIC and more | Self- of HCE multimorbidity
al., CHARL | with reported group:45.6%
2022) | S(2019) | multimorb
idity
3511 Indi 40 % threshold | In multimorbidity
of CTP group:31.5%
Marthia | Indonesi | 50 years 14 40 % threshold | Inno NCD
setal. |a-LMIC |and more, | Self- of CTP group:1.8%
(Marthi | IFLS 3678 reported In one NCD
as et (2007,20 | individual group:2.7%
al., 14) S In two NCD
2021) group:4%
In three NCD
group:3.6%
Wang | Rural 45 years 14 chronic | 40 % threshold | Among rural
etal. China and above, | diseases of CTP households with
(Wang | CHARL elderly chronic
S (2011) disease patients,
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etal., 9530 Count and 30.57%
2015) household | measureme experienced CHE,
S nt compared to
13.54% without
chronic disease
Wang | Rural 45 years 14 chronic | 40 % threshold | Among urban
etal. China and above | diseases of CTP households with
(Wang | CHARL | 9530 Count and elderly chronic
etal., S (2011) | household | measureme disease patients,
2015) S nt 22.03 %
experienced CHE,
compared to 8.23%
without chronic
disease
Zhang | CHARL | 45 years 14, 40 percent Inno
et al. S (2011, | or more, Self- threshold of multimorbidity
(Zhang | 2013, 5548 reported CTP group;1.3%
etal., and individual | and Multimorbidity
2023) | 2015) S. measureme group;4.4%
nt
Swetha | Bangalor | 350 No specific | 10 % threshold | Households with
et al. e (India) | household | conditions | of total chronic illness;
(Sweth s:1581 household 41.41%
aetal., individual expenditure
2020) S
Karan | India- 40 years 60(NCDs, 10 % threshold | Among households
et al. LMIC and more | Communica | of total with any NCD and
(Karan | NSSO 113823 ble household One NCD
etal., (2017- household | diseases) expenditure group:46.675 %,
2022) |18,75" |s Self- In the
round) reported, multimorbidity
Multimorbi group:63.360%
dity- 20 % threshold | Among households
2+Chronoc | of total with any NCD and
conditions | household one NCD group

expenditure

:27.896%,
In multimorbidity
group:40.872

* |[FLS- Indonesian Family Life Survey, CHARLS- China Health and Retirement Longitudinal Study,
NSSO-National Sample Survey Office, NCDs-Non communicable diseases, HCE-Household
consumption expenditure, CTP-Capacity to pay
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2.9 Rationale

In Studies focussing on single diseases, participants are usually selected based on the presence
of a disease of interest to the study, and comorbidities are recorded. Otherwise, patients with
comorbidities will be excluded. (Harrison et al., 2021) For a cost-of-illness study, this is usually
the scenario. Expenditure incurred for co-occurring conditions is either ignored or noted
blandly. To address the variances and variety in the methodology used by various economic
evaluations, the WHO suggests an algorithmic approach to assessing the microeconomic
impact at the household level, such as impoverishment, coping strategies to mitigate these
effects, reduced future consumption choices including a reduction in education, the substitution
of labour, etc. (WHO Guide to Identifying the Economic Consequences of Disease and Injury,
2009) This approach was followed for a few studies in India, mainly for single conditions.
(Daivadanam et al., 2012; Huffman et al., 2011; Rao and Bharath, 2013) The percentage of
households incurring distress financing due to multimorbidity was unavailable in databases.
Of the limited studies available, prevalence estimation of multimorbidity was primarily based
on large-scale secondary data sources, where underestimation is an issue because of the limited
scope of leveraging empirical data and cross-checking with medical documents. This can affect
other outcome measures of multimorbidity, such as healthcare utilization and expenditure.
Against this background, this study aimed to assess the economic impact of multimorbidity in
individuals and at the household level by following a household budget approach by listing all
possible household expenses. (Rao and Bharath, 2013) A comparison group of individuals or
households with no multimorbidity provided a counterfactual situation to reduce the
overestimation in expenditure as far as possible. (WHO Guide to Identifying the Economic
Consequences of Disease and Injury, 2009) The cost incurred by the health system to treat

multimorbid individuals compared to non-multimorbid will be calculated using imputing cost
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data from the National costing database and Kerala Medical Services Corporation (KMSCL)

website to give a holistic view of the economic impact of multimorbidity.

2.10 Objectives
» To assess healthcare utilization, healthcare expenditure, and expenditure pattern at
individual and household levels stratified by multimorbidity status among adults of age
group 30-70 years in rural Kollam, Kerala
» To assess catastrophic health expenditure and distress financing at the household level,

stratified by multimorbidity status in rural Kollam, Kerala.
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3. METHODOLOGY

3.1 Study design
A quantitative community-based cross-sectional study was conducted in rural Kollam using a

structured interview schedule.

3.2 Study setting

According to the 2011 census, the Kollam district had a population of 2,635,375. Among this,
45.05 percent live in urban regions and 54.95 percent in rural regions. (Census, 2011) It is
among the top 5 top-positioned districts in Kerala in terms of the prevalence of diabetes and
hypertension. Among women (aged 15 years or above), 26.2 percent had high blood sugar
levels or were on medication, and 32.4 percent had elevated blood pressure or were under
medication. Among men,30.2 percent had high blood sugar levels or were on medication, and

35.3 percent had elevated blood pressure or were under medication. (NFHS-Kollam, 2020)

3.3 Study population

I included participants between 30 and 70 years of age and residents of rural areas of Kollam
for a minimum of one year in the study.

3.3.1 Why the 30 to 70 age group?

As per the systematic analysis of the Global burden of disease 2019, in 25-49 years,
the absolute annualized rate of change in Disability-adjusted life years (DALYs) was 1.4
percent for 1990-2010, and there was no significant change for 2010-2019 in this age group.
For 50-74 years, these changes were 1.3 percent and 2 percent. It shows an increased burden
of diseases among this age group. The top three causes for increased DALYs among 50-74
years were ischemic heart disease (IHD), stroke, and diabetes, and in 25-49 years, this position
was occupied by road traffic injuries, HIV/AIDS, and IHD, respectively. Chronic diseases
occupied the top ten positions in both groups. The calculated DALYs would be higher if
multiple chronic conditions in the same individual were considered. (Vos et al., 2020)
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An article by McDonald et al. gives an individual-based modelling approach for calculating
incidence-based DALY's for comorbidities, and they reported 545.3 as the median estimated
cumulative total YLD per 1000 cases of both cancer and healthcare-associated pneumonia
(HAP). (McDonald et al., 2020) Goal three of SDG focuses on reducing premature death by
NCDs to 1/3rd of now by 2030. (WHO, n.d.) The WHO reports narrating an alarming statistic
of premature death of 17 million per year before reaching age 70, where 86 percent are from
LMICs. (WHO, 2023) The growing concern of multimorbidity accentuates this whole
challenge.

The geriatric population is the target of most studies of multimorbidity. About 62.5 percent
of India’s population is in the age group 15-59 years. The demographic dividend of India will
reach its peak by 2041, when there will be a contribution from the working age group (20-59)
would be 59 percent. (Drishti IAS, 2019) Increased prevalence of risk factors, multimorbidity,
and premature death on one side and contribution to the economic development of a nation,
along with a high dependency ratio, makes this age group worth this study.

3.3.2 Exclusion criteria

Individuals who had not provided informed consent.

Individuals who were physically or mentally unable to respond to the questionnaire.

3.4 Sample size

Based on the literature (Karan et al., 2022; Raban et al., 2013), I assumed that 30 percent of
households with multimorbidity and 53 percent of households without multimorbidity
experienced CHE when calculated using the 40 percent threshold of the capacity to pay
approach. For this study, households with multimorbidity were defined as those with at least
one member aged 30-70 years who had multimorbidity, while households without
multimorbidity were defined as those with no members aged 30-70 years having

multimorbidity.
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To estimate this proportion difference of 23 percent, I calculated a sample size of 101
households in each group using the software Stata version 16.1. I took the n1/n2 ratio as 1.
Based on previous literature, it was assumed that 50 percent of households in Kerala would
have at least one person with multimorbidity. The prevalence rates (p1 and p2) were set at 0.53
and 0.3, respectively.

The sample size calculation was based on estimating the prevalence of CHE to achieve the
maximum sample size. At 5 percent alpha, 90 percent power, design effect of 1.5, and non-
response rate of 10 percent, the sample size was elevated to 168 in each group, totalling 336
households.

3.5 Sample selection

Multistage cluster sampling is used for sampling.

There were 11 community development blocks (CDB) in Kollam district. Of these 11 CDBs,
five blocks were randomly selected by a simple random sampling method using computer-
generated random numbers. In the second stage, three panchayats were chosen randomly from
each block (15 Panchayats from five blocks). Three wards were selected randomly from each
panchayat (45 wards from 15 panchayats). From each ward, eight consecutive households were

visited. I assumed two adult participants from each household
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Figure 3.1 Kollam district, which shows randomly selected panchayats for the study
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3.6 Data collection techniques

Time frame - 11.01.2024 to 06.03.2024

I was responsible for selecting households and participants for the study. ASHA/Ward

representative was informed verbally before data collection. With their help, I identified the

ward's centre or main junction and then selected a random direction using a direction

generator. I then proceeded along the left side of the road. Eight consecutive households were

selected, starting from the first household. All the houses visited were on the left-hand side of

the road. I attempted to interview all eligible participants. The next nearest household was

visited if a selected household was vacant or inaccessible. If any potential participants were not

present in the house during the interview, one more attempt was made at a later time.

3.7 Tool

Before initiating the data collection process, all participants provided written informed consent.

I attempted to interview all eligible participants of a household.

Tools used for data collection were adapted and modified versions of tools used in economic

impact studies in India. (Daivadanam et al., 2012; Harikrishnan et al., 2021; Huffman et al.,
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2011) This interview schedule was prepared in English and then translated into Malayalam for
data collection. It had three sections. The first section included Demographic characteristics,
Participant medical history, and treatment expenditures.

The interview schedule provided a list of 14 selected morbidities to elicit multimorbidity status
and asked, ‘Have you ever been told by a health professional that you have any of
these conditions?’. These were hypertension, dyslipidemia, diabetes, anemia, COPD or
asthma, chronic kidney disease, coronary heart disease, arthritis, stroke, cancer, cataracts,
dementia, depression, anxiety, and other mental conditions. In addition, the case records,
if available, were verified with the participant's permission to confirm the morbidity
status. This was again cross-checked by reviewing medicines taken by the participant.
Expenditure details were recorded for acute and chronic conditions and from different cost
centres, including allopathy and the Indian system of medicine. These were validated with bills,
if available, along with prescription medicine. The source of drugs was recorded to ascertain
whether they were freely available from the health facilities to include in estimating the cost
incurred by the health system. If medicine prices couldn’t be obtained from the strips,
they were also ascertained from the medical stores.

Household characteristics, household expenditures, and household assets were included in the
second section, following 3rd section with a multimorbidity treatment burden
questionnaire. Household expenditure under the second section involved a detailed exploration
of the household’s spending on food and non-food expenditures over the past year or month,

as the case may be, to estimate catastrophic health expenses.

3.8 Data management
I used pen and paper to collect data and later entered it in the Open Data Kit. I securely stored

the hard copies, ensuring strict confidentiality of the data. All hard copies of the questionnaire
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will be deemed destroyed when no longer needed, or after one year of dissertation report
submission, whichever comes first. Additionally, data sheets were kept in a password-protected
folder. I used R software version 4.3.1 for cleaning and analysis of data.

3.9 Data analysis

Data analysis was done at both individual and household levels.

Figure 3.2 Flowchart for analysis

Outcomes analysed at

y

Individual level Household level
Without multimorbidity Without multimorbidity
With multimorbidity With multimorbidity

/ Outcomes \

Healthcare utilization
Expenditure pattern and healthcare expenditure

Catastrophic health expenditure

Distress financing
N /

3.9.1 Categorisation of variables

Education: Initially, it was a continuous variable; later, it was converted to categories based on
years of education with five categories: 0-4 years of education, 5-8 years of education,9-12
years of education, 13 or more than 13 years of education respectively.

Current occupation: Initially, there were ten categories, which later merged into three:
government employee and business, skilled and unskilled, homemaker and unemployed, and

retired.
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3.9.2 Variables explaining sociodemographic characteristics of the population

o Age
e Insurance status

e Sex
e Occupation

e Religious affiliation .
e Ration card colour

e FEducation

e Marital status

3.9.3 Operational definition
Multimorbidity: Co-existence of 2 or more chronic diseases in the same individual from the
listing of the following 14, mainly; hypertension, dyslipidaemia, diabetes, anaemia, COPD or
asthma, chronic kidney disease, coronary heart disease, arthritis, stroke, cancer, cataract,
dementia, depression, anxiety, which a healthcare professional diagnosed.
Household: A group of people who live together and share a kitchen.
Households with multimorbidity: Households with at least one member aged 30-70 years who
had multimorbidity.
Households without multimorbidity: Households with no members aged 30-70 years had
multimorbidity.
3.9.4 Operational definition - Outcome variables
Recall period: It was set as 30 days for outpatient visits and one year for inpatient admission

¢ Outcome variables at the individual level
1)Healthcare utilization
For the study, it was defined as the mean annual outpatient visits and mean annual inpatient
admission. Questions were asked about the total number of outpatient visits in the past 30
days from the date of the survey and the total number of inpatient admissions within the

previous year leading from the survey date.
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There were also questions about the type and grade of facilities. Type of facilities included
government, private, charity, ESIS, corporate, etc. Here, charities, corporations, and others
were recorded to private and ESIS to the government.
I calculated mean annual outpatient visits by multiplying monthly outpatient visits by 12
(assuming the utilization rate remains the same during the year) and following the mean
calculation. This was stratified for multimorbidity status, i.e., with and without multimorbidity.
In addition, stratification was done for the type of facilities, i.e., government facilities,
which include primary care centers, tertiary care centers, and private facilities.
The steps for calculating mean annual inpatient admission were the same except with the
multiplication by 12.
2) Expenditure pattern and healthcare expenditure

e Mean annual out-of-pocket expenditure for outpatient visit

e Mean annual out-of-pocket expenditure for inpatient admission

e Mean annual out-of-pocket expenditure

e Mean annual out-of-pocket expenditure and productivity loss

e Mean annual expenditure incurred by the health system

e Mean annual total health expenditure
a) Mean annual out-of-pocket expenditure for outpatient visit
OOPE for outpatient visits was comprised of both direct medical and direct non-medical
expenditures. Direct medical expenses included doctor fees, investigations, medicine from the
hospital pharmacy, medicine from outside the hospital, expenses to see a healthcare worker,
if any, costs for a home nurse or paid care, and others, if any. Someone who cannot remember
these heads asked for the total amount spent. Direct non-medical expenditures included travel

expenses, food expenses for the caregiver, boarding, and lodging while seeking healthcare,
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and others, if any. Reimbursed amounts from health insurance were asked. OOPE didn’t
include this amount. For each outpatient visit, these cost heads were elicited separately.
Following this, the monthly OOPE for outpatient visits was calculated by summing the
expenses incurred for each visit. I calculated the mean annual out-of-pocket expenditure for
outpatient visits by multiplying 12 (assuming the utilization rate remains the same during the
year) with monthly OOPE and performing the mean calculation.

b) Mean annual out-of-pocket expenditure for inpatient admission

OOPE for inpatient admission comprised direct medical and direct non-medical expenditures.
Direct medical expenses included hospital admission charges, emergency room or causality
charges, room rent or bed charges, expenses for surgery or operation, medicines from the
hospital pharmacy, medication from pharmacies outside the hospital, investigation charges,
and others, if any. Direct non-medical expenditures included the cost of attendant stay
(accommodation only), food expenditures of patient and caregiver, and transport cost from
home to hospital and hospital to home (inclusive of caregiver also). Reimbursed amounts from
health insurance were asked. OOPE for inpatient admission didn’t include this amount.

For each outpatient visit, these cost heads were elicited separately. I calculated annual out-of-
pocket expenditure for inpatient admission by summing these amounts and the
mean annual out-of-pocket expenditure for inpatient admission by taking the mean.

¢) Mean annual out-of-pocket expenditure

Details regarding currently prescribed medicines were taken during a survey, including how
many tablets per day, tablets number per strip/box, and price per strip or box. From this, the
OOPE incurred during one month was calculated. By multiplying 12 (assuming the utilization
rate remains the same during the year) with this amount, I calculated annual out-of-pocket

expenditure for medicine purchases.

49



Mean annual out-of-pocket expenditure was calculated as the sum of out-of-pocket yearly
expenditure for inpatient admission, annual out-of-pocket spending for outpatient visits, and
annual out-of-pocket expenditure for medicine purchases divided by the number of
participants.
d)Mean annual out-of-pocket expenditure and productivity loss
It was calculated as the sum of yearly out-of-pocket spending and annual productivity loss
divided by the number of participants.
Productivity loss: Productivity loss or indirect cost was estimated using the human capital
approach in terms of loss of earnings of a patient and caregiver. Informal caregiving didn’t take
into account. Even though the question was included in the interview schedule, response to this
question was minimal.
€) Mean annual expenditure incurred by the health system
I devoted more time to analysis in this area. The databases used for the same were the National
Costing Database (PGISPH, n.d.), data from the Kerala Medical Services Corporation
(KMSCL) website, Health Benefits Package version 2(Health benefit package - 2.0, 2021),
Ayushman Bharat Pradhan Mantri - Jan Arogya Yojana (PMJAY) Public Dashboard (NHA |
Setu dashbaord, n.d.).
The National Costing Database for India, which PGIMER maintains, provides costs incurred
by the health system for providing services at different levels of the facilities. The reported
price was from a health system perspective, so it didn’t involve OOPE. This comprehensive
costing database was the result of two costing studies, i.e., other cost studies and cost of health
services in India study (PGISPH, n.d.).

e Other coasting studies
These were conducted in six states, viz Himachal Pradesh, Haryana, Punjab, Odisha, Kerala,

and Tamil Nadu, to elicit costs incurred at the health system level between April and June 2013.
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This study provides the facility-based total cost and unit cost at current capacity utilization,
100 percent utilization, and 80 percent utilization for district hospitals, community health
centers, primary health centers, and sub-centers for 2014-2015.
Methodology in this study
I used other costing study data to get the unit cost at 100 percent utilization for per-patient
outpatient consultation at primary health centers, community health centers, and district
hospitals for the departments, i.e., medicine, chest, skin, and dental. This value was inflated to
2024 using the GDP price implicit deflator, with further explanation of the chosen deflator over
the consumer price index provided later in this section. The inflated values were added to the
Excel sheet manually. This unit cost was summed up to calculate the health system's cost in
one month for each participant. This amount was multiplied by 12 to get the value for one year.
Also, Unit costs at 100 percent utilization per day inpatient care for the departments,
i.e., emergency, medicine, chest, and skin, were taken. The same procedure for estimating
outpatient visit unit cost was followed except for multiplication by 12.

e Cost of health services in India study (CHSI)
This study was conducted in 11 states, including Andhra Pradesh, Bihar, Gujarat, Maharashtra,
Odisha, Rajasthan, Tamilnadu, Uttar Pradesh, West Bengal, Jammu and Kashmir, and New
Delhi. Mean(range) and median (Interquartile range) unit cost values by specialty for
outpatient, inpatient, intensive care unit, and operation theatre at current levels of utilization,
80 percent capacity utilization, and 100 percent capacity utilization are given. All cost estimates
are for 2017-2018. Two health system levels are covered, i.e., public district hospitals and
public tertiary hospitals. Unit cost data is available for public district hospitals for
ophthalmology, orthopedics, general surgery, otolaryngology, obstetrics, and
gynecology. Operation theatre costs of some standard procedures under this department are

also provided along with the urology department. Departments covered under public tertiary
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hospitals include cardiology, cardiothoracic and vascular surgery, ophthalmology, urology,
orthopedics, general surgery, otolaryngology, obstetrics, and gynecology.

Methodology in this study

Imputation of unit cost data at 100 percent capacity utilization for per-patient outpatient
consultation was done for the departments other than medicine, chest, skin, and dental from
public district hospitals. For the public tertiary hospital, all the given departments were taken
as the case may be. The procedure for estimating the cost incurred by the health system for
outpatient visits for a given participant using the CHSI study was the same as for other costing
studies. For inpatient admission at the public district hospital and public tertiary hospital, unit
cost data at 100 percent capacity utilization was imputed from the CHSI study. All the given

departments were taken as the case may be.
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Figure 3.3 Illustrative example showing how the cost incurred by the health system for inpatient

admission was estimated in this study.

There were two inpatient admissions at the government district hospital. One was under orthopedics for a
primary total knee replacement, for which he/she was admitted for one week. During these 7 days, 3 days
were spent in the ICU. The other admission was for an ear infection, for which he/she was admitted for 2
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Unit cost estimation at 100 % capacity utilization using National costing
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I faced some limitations when using the National Coasting Database. For some departments,
the unit cost was not available. The most suitable available departments were used as proxy
departments. Cardiology was used as a proxy for neurology. Urology was proxied for
nephrology. The district hospital was proxied by the Taluk headquarters hospital.

No unit cost data was available for chemotherapy, radiotherapy, and dialysis. For radiotherapy
and dialysis, imputation was based on previous literature. (Chauhan et al., 2018; Kaur et al.,
2018) The cheapest unit cost was imputed for radiotherapy. However, no unit cost imputation
was done for chemotherapy because of the need for more data.

Calculating the cost incurred for free supply of medicine from government facilities was done
using data from the KMSCL website. Question G01.1 helped to elicit this amount. The monthly
cost incurred by the health system for the free supply of medicine was calculated and multiplied
by 12 to get the annual cost incurred by the health system through government facilities.

The amount reimbursed through PMJAY was also added to the health system cost. Each
participant's total monthly reimbursement amount was multiplied by 12 for outpatient
visits. No multiplication was done for inpatient admission as the amount had already been
given for one year. In this case, if the participant was a PMJAY beneficiary and also responded
‘don’t know’ to the amount reimbursed, then the NHA public dashboard was used to get this
amount by cross-checking as far as possible. Also, when these were impossible, the health
benefits package version one imputed the amount based on conditions and department. The
central government pays a flat premium per year for PMJAY beneficiary households. Through
the discussion with the State Health Authority, I found this amount to be 631.20 INR per
PMIJAY household. This amount was divided by household size for PMJAY beneficiary
households, which also added to the cost incurred by the health system.

I tried to attempt the possible and feasible ways in these short periods to calculate the cost

incurred by the health system. In a nutshell, the mean annual cost incurred by the health system
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was estimated by the summation of the yearly cost incurred by the health system for inpatient
admission, outpatient visits, free supply of medicine, reimbursement through PMJAY, and an
annual premium per member for PMIJAY beneficiary household, following the mean
calculation by dividing with the number of participants.
e) Mean annual total health expenditure
Mean annual total health expenditure was calculated as the sum of yearly out-of-pocket
spending and productivity loss, the annual cost incurred by the health system, the yearly
amount reimbursed by health insurance other than PMJAY, and the annual premium amount
paid by the households divided by the number of participants in the household.
3)Ratio of out-of-pocket expenditure to total health expenditure

e Outcome variables at the household level
Each outcome variable was calculated at the household level by summing the corresponding
values of participants aged 30 — 70 years. In addition, CHE and distress financing were
calculated at the household level.
1)Healthcare utilization:
Mean annual inpatient admission
Mean annual outpatient visits
2)Expenditure pattern and health expenditure

e Mean annual out-of-pocket expenditure for outpatient visit

e Mean annual out-of-pocket expenditure for inpatient admission

e Mean annual out-of-pocket expenditure

e Mean annual out-of-pocket expenditure and productivity loss

e Mean annual expenditure incurred by the health system

e Mean annual total health expenditure

3)Ratio of out-of-pocket expenditure to total health expenditure
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4)Catastrophic health expenditure

For this study, the calculation of CHE followed the 40 percent threshold of the capacity-to-pay

approach. According to this methodology, a household was deemed to experience catastrophic

health expenditure when its monthly household health expenditure (OOPE) was equal to or

greater than 40 percent of the household’s capacity to pay. (Xu et al., 2003)

Deducting Subsistence Expenditure (SE) from household expenditure yields Capacity to Pay

(CTP).

The calculation steps were as follows. (Distribution of Health Payments and Catastrophic

Expenditures Methodology, 2005; Xu et al., 2003)

Conversion of expenditure figures to monthly figures

1.

Calculate the food expenditure share for each household: household’s food expenditure
(FE) / total expenditure (THHE)

Find the equivalent household size for each household. It was calculated by raising
household size to the power of 0.56.

eqSize = (Household size)0.56

Find Equivalised food expenditures (eqFE)

eqFE= FE / eqSize

Find the 45" and 55" percentile of food expenditure share of total household
expenditure across the whole sample.

Calculate mean food expenditure in this range, which equates to the poverty line
(subsistence expenditure per (equivalent) capita or also the poverty line (PL)
Calculate the subsistence expenditure for each household (SE)

SE =PL * eqSize

Find the capacity to pay (CTP) for each household by

CTP=THHE - SE if SE <=FE
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CTP=THHE - FE if SE>FE
8. Lastly, a household is considered to be experiencing catastrophic health expenditure if

CHE =1if OOPE /CTP > 0.4

CHE =0if OOPE /CTP < 0.4
5) Distress financing
As per Joe et al., it is said to occur when a household resorts to financing mechanisms like
borrowing/mortgaging of assets/Land and sale of assets/land to finance the healthcare of an
individual. (Huffman et al., 2011; Joe, 2015)
*#% GDP implicit price deflator: Adjusted cost (2023 prices) = cost (2017-2018 prices) * Ratio
of GDP deflator of 2023 to 2017-18. This was suggested by the WHO-CHOICE guidebook

over consumer price index. (Turner et al., 2019)

3.10 Framework for analysis

Descriptive statistics summarised the distribution of socio-demographic variables and the
prevalence of multi-morbidity. Individual and household-level analysis of outcome variables
stratified for multimorbidity status was also done using descriptive statistics. Chi square test
and t test used to find association as necessary. All analyses were done in R software Version
4.3.1.

3.11 Ethical considerations

The study got approval from the Institutional Ethics Committee of Sree Chitra Tirunal Institute
for Medical Sciences and Technology (SCT/IEC/2162/DECEMBER/2 023). Written Informed
consent for participating in the study was obtained from the study participant before their
enrolment. Participants were informed regarding the voluntary nature of the participation, study
objectives, and potential benefits and risks. Utmost priority was given to protect the privacy

and confidentiality of the participants
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4. RESULTS

I collected data from 338 households, amounting to 552 participants in the age group 30-70
years. I had to visit 370 households, resulting in a non-response rate of 8.6 percent.

The background details of the study participants, distribution of disease conditions at the
individual and household level, and univariate analysis of outcome variables such as healthcare
utilization, healthcare expenditure and expenditure pattern, catastrophic health expenditure,
and distress financing by multimorbidity status were described in this chapter. Outcomes were

analysed at both individual and household levels.
4.1 Background details of the study population

4.1.1 Sociodemographic profile of the study population

The mean age of the study population was 54.2, with a SD of 11.3. About 64.1 percent were
females, and 35.9 percent were males. The percentage of participants who were currently
married was 79.7. Five out of ten participants had years of education of nine to twelve years.
More than half of the participants, i.e., 59 percent, were BPL cardholders.

The distribution of other variables is given in the following table

Table 4.1 Sociodemographic profile of the study population

Characteristics Females Males Total

354 198 552
Age (Mean, SD) 53 (+11.3) 56.4 (11.1) 54.2 (11.3)
Religion, n (%)
Hindu 263 (74.3) 145 (73.2) 408 (73.9)
Christian 39 (11) 25 (12.6) 64 (11.6)
Muslims 52 (14.7) 28 (14.1) 80 (14.5)
Characteristics Females Males Total

354 198 552
Marital status, n (%)
Currently married 254 (71.8) 186 (93.9) 440 (79.7)
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Divorced 9 (2.5) 2 (1) 11 (2)
Never married 6 (1.7) 7(3.5) 13 (2.4)
Widow/widower 85 (24) 3(1.5) 88 (15.9)
Education, n (%o)

04 years 41 (11.6) 25 (12.6) 66 (12)
5—8 years 75 (21.2) 45 (22.7) 120 (21.7)
9 — 12 years 182 (51.4) 112 (56.6) 294 (53.3)
> 13 years 56 (15.8) 16 (8.1) 72 (13)
Employment, n (%0)

Government employee and 15 (4.2) 14 (7.1) 29 (5.3)
business

Skilled and unskilled 103 (29.1) 110 (55.6) 213 (38.6)
Homemaker and unemployed 229 (64.7) 61 (30.8) 290 (52.5)
Retired 72 13 (6.6) 20 (3.6)
Insurance, n (%)

Don’t have 98 (27.7) 65 (32.8) 163 (29.5)
Don’t know which type 46 (13) 21(10.6) 67 (12.1)
PMJAY 167 (47.2) 88 (44.4) 255 (46.2)
State 12(3.4) 8 (4) 20 (3.6)
Commercial 16 (4.5) 9 (4.5) 25 (4.5)
ESI/CGHS/ECHS 14 (4) 7(3.5) 21(3.8)
Others 1(0.3) 0 (0) 1(0.2)
Ration card colour, n (%)

White 68 (19.3) 42 (21.2) 110 (20)
Blue 74 (21) 42 (21.2) 116 (21.1)
Pink 181(51.3) 97 (49) 278 (50.5)
Yellow 30 (8.5) 17 (8.6) 47 (8.5)




4.2 Morbidity profile

4.2.1 Distribution of disease conditions among the study participants

Of 552 participants, 30 percent reported zero condition, 24 percent reported one condition, and
46.2 percent (95 % CI: 42.2 — 50.4). reported two or more co-existing conditions or
multimorbidity.

Figure 4.1 Distribution of disease conditions among the study participants.

50% 44% 48% 46%

40% 35%
30%
20%
10%

0%

28% oo 30%

I I I

Male Female Total

21%

Percentage

m 0 condition m1 condition m 2+ conditions

4.2.2 Distribution of disease conditions among households

Of 338 households, 63 percent (95 % CI: 58 — 68) (n =213) had at least one member in the age
group 30-70 years who had multimorbidity. The percentage of households without
multimorbidity, i.e., either no members reported a chronic condition or none did not have two
or more conditions, was 37 percent (n = 125).

Figure 4.2 Distribution of disease conditions among household
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4.3 Outcome analysis at the individual level

4.3.1 Healthcare utilization

Table 4.2 explains the type of health sector visited for outpatient and inpatient services in the
recall period stratified for multimorbidity status. The preferences for government and private
health facilities for outpatient services were nearly the same (35.3 and 34.1, respectively)
among participants with multimorbidity. However, among participants without multimorbidity,
three out of ten (33.3 percent) preferred private facilities, and two out of ten (19.9 percent)
preferred government facilities. For inpatient services, 11.8 percent preferred government
facilities, compared to 17.6 percent preferred private facilities among participants with
multimorbidity. These percentages were 8.4 and 10.1, respectively, among participants without
multimorbidity.

The percentage of participants who opted for both, i.e., government and private outpatient
services, was only 14.1 among those with multimorbidity and 7.1 for those without
multimorbidity. For inpatient services, the values were 0.8 and 0.3, respectively, in these
groups.

Table 4.2 Type of health sector visited for outpatient and inpatient services by multimorbidity

status

Health service use Without multimorbidity ~ With multimorbidity
297 255

Outpatient services, n (%)
None 118 (39.7) 42 (16.5)
Government 59 (19.9) 90 (35.3)
Private 99 (33.3) 87 (34.1)
Both 21 (7.1) 36 (14.1)
Inpatient services, n (%)
None 241 (81.1) 178 (69.8)
Government 25 (8.4) 30 (11.8)
Private 30 (10.1) 45 (17.6)
Both 1(0.3) 2(0.8)
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Table 4.3 explains healthcare utilization in terms of the mean annual number of outpatient visits
and inpatient admissions stratified for multimorbidity status. The mean number of outpatient
visits per year remained nearly the same at government (11.2+19.2) and private facilities
(11.3£17.4) among participants with multimorbidity. Among participants without
multimorbidity, the preference for private facilities over government facilities was slightly
higher, with a mean number of outpatient services of 7.4 (SD+11.4) and 4.9 (SD+9.9),
respectively.

However, the preferences for private facilities were seen for inpatient admission among
participants with multimorbidity, with a mean number of inpatient admissions of 0.24
(SD+0.57) and 0.15 (SD+0.42), respectively, albeit with smaller values. Conversely, the values
were nearly identical for participants without multimorbidity for private and government
facilities.

Table 4.3 Healthcare utilization in terms of mean annual outpatient visits and inpatient

admissions by multimorbidity status

Number of outpatient Without multimorbidity ~ With multimorbidity
visits/inpatient admissions, 297 255

mean (SD)

Outpatient visits in 4.9 (9.9) 11.2 (19.2)
government hospitals

Outpatient visits in private 7.4 (11.4) 11.3 (17.4)
hospitals

Outpatient visits 12.1 (13.5) 22.2 (23.6)
Inpatient admission in 0.11 (0.44) 0.15 (0.42)
government hospitals

Inpatient admission in 0.14 (0.50) 0.24 (0.57)
private hospitals

Inpatient admission 0.26 (0.65) 0.39 (0.67)
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4.3.2 Expenditure pattern and healthcare expenditure

Table 4.4 explains the mean values of different types of healthcare expenditure over a year,
stratified for multimorbidity status. For outpatient visits, having multimorbidity resulted in a
higher mean annual OOPE of INR 36519.1 (SD+78652.4) compared with INR 15303.3
(SD£53022.3) for those without multimorbidity. For inpatient services, these amounts were
INR 15404.8 (SD+46971.4) and INR 7466.3 (SD+30069.4), respectively. In these two groups,
the mean annual OOPE was INR 69864.7 (SD+124599.7) and INR 28462.2 (SD+71622.6).
When productivity loss was added, multimorbidity resulted in a mean yearly OOPE of INR
122710.5 (SD+207193.0) compared to INR 65072.0 (SD£130292.6) in participants without
multimorbidity. Even though mean annual expenditure from a health system perspective was
higher for individuals with multimorbidity, the spending for individuals without
multimorbidity varies more widely, as indicated by higher standard deviation. Again, the total
health expenditure became nearly two times in individuals with multimorbidity with a mean
annual value of INR 140710.7 (SD+241997.5) compared to INR 79414.4 (SD+182588.4)
among those without multimorbidity.

Table 4.4 Mean annual healthcare expenditure by multimorbidity status

Healthcare expenditure, mean  Without multimorbidity ~ With multimorbidity
(SD)

Out-of-pocket expenditure for ~ ¥15303.3 (53022.3) %36519.1 (78652.4)
outpatient visit

Out-of-pocket expenditure for ~ ¥7466.3 (30069.4) 315404.8 (46971.4)
inpatient admission

Out-of-pocket expenditure %28462.2 (71622.6) %69864.7 (124599.7)

Healthcare expenditure, mean  Without multimorbidity ~ With multimorbidity
(SD)
Out-of-pocket expenditure and  X65072.0 (130292.6) %122710.5 (207193.0)

productivity loss
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Expenditure incurred by the %13721.4 (106821.6) %16744.0 (59006.7)
health system
Total health expenditure 79414.4 (182588.4) 140710.7 (241997.5)

OOPE contributed 57 percent of the total health expenditure in participants with
multimorbidity compared to 39 percent without (P = 0.001), as shown in the following figure.

(figure 4.3)

Figure 4.3 OOPE as a percentage of total health expenditure
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4.4 Outcome analysis at household level

For the study, households with multimorbidity were defined as those where any member aged
between 30 and 70 years had multimorbidity. If the members in this specified age group did
not have any chronic condition or only had one chronic condition, then the household was
classified as a household without multimorbidity,

Household-level data were prepared by summing the corresponding values of members from

the same household.

4.4.1 Healthcare utilization

Table 4.5 explains healthcare utilization in terms of the mean annual number of outpatient visits
and inpatient admissions stratified for multimorbidity status at the household level.

The mean number of outpatient visits per year remained nearly the same at government (16.3

+22.7) and private facilities (16.8 +21.4) among households with multimorbidity. Among
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households without multimorbidity, the preference for private facilities over government
facilities was higher, with a mean number of outpatient services of 12 (SD+14.3) and 6.8
(SD=£12.1), respectively.

The mean annual number for inpatient services was 0.33 (SD=0.68) and 0.23 (SD=+0.52) for
private and government facilities among households with multimorbidity. These values were
0.28 (SD+0.70) and 0.17 (SD+0.59) for households without multimorbidity.

Table 4.5 Healthcare utilization in terms of mean annual outpatient visits and inpatient

admissions by multimorbidity status

Number of outpatient Households without Households with
visits/inpatient admissions,  multimorbidity multimorbidity
mean (SD) 125 213

Outpatient visits in 6.8 (12.1) 16.3 (22.7)
government hospitals

Outpatient visits in private  12.0 (14.3) 16.8 (21.4)
hospitals

Outpatient visits 18.4 (17.6) 32.5 (29.6)
Inpatient admission in 0.17 (0.59) 0.23 (0.52)
government hospitals

Inpatient admission in 0.28 (0.70) 0.33 (0.68)
private hospitals

Inpatient admission 0.45 (0.88) 0.56 (0.78)

4.4.2 Expenditure pattern and healthcare expenditure

Table 4.6 explains the mean values of different types of healthcare expenditure over a year,
stratified for multimorbidity status at the household level. For outpatient visits, having
multimorbidity among any member aged 30 and 70 years in a household resulted in a higher
mean annual OOPE of INR 53339.5 (SD+130909.2) compared with INR 19969.1

(SD+34100.9) for those households without multimorbidity.
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For inpatient services, these amounts were INR 20052.7 (SD+52830.8) and INR 14996.1
(SD+42181.6), respectively. In these two groups, the mean annual OOPE was INR 96504.5
(SD£174078.6) and INR 45706.5 (SD£75351.0). When productivity loss of members was
added, households with multimorbidity had a mean yearly OOPE of INR 176740.9
(SD£257331.9) compared to INR 103773.9 (SD+153007.5) households without
multimorbidity.

The mean annual expenditure incurred by the health system for a household with
multimorbidity was less than that for households without multimorbidity. Again, the total
health expenditure became nearly one and half times that in households with multimorbidity
with a mean annual value of INR 200288.7 (SD+289040.9) compared to INR 134446.3
(SD+245820.5) among those without multimorbidity.

Table 4.6 Mean annual healthcare expenditure by multimorbidity status

Healthcare expenditure,
mean (SD)

Households without

multimorbidity

Households with

multimorbidity

125 213
Out-of-pocket expenditure  319969.1 (34100.9) %53339.5 (130909.2)
for outpatient visit
Out-of-pocket expenditure  ¥14996.1 (42181.6) %20052.7 (52830.8)
for inpatient admission
Out-of-pocket expenditure  X45706.5 (75351.0) %96504.5 (174078.6)
Out-of-pocket expenditure  ¥103773.9 (153007.5) %176740.9 (257331.9)
and productivity loss
Expenditure incurred by %29828.7 (163580.4) %21673.1 (64163.8)
the health system
Total health expenditure %134446.3 (245820.5) %200288.7 (289040.9)
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The OOPE contributed to 56 percent of the total health expenditure in households with
multimorbidity compared to 46 percent in households without multimorbidity (P =0.014)
(Figure 4.4)

Figure 4.4 OOPE as a percentage of total health expenditure
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4.4.3 Catastrophic health expenditure and Distress financing

Table 4.7 presents the percentage of households that experienced financial burden during the
recall period, stratified by multimorbidity status.

Catastrophic health expenditure was calculated using the steps stated in the methodology. The
prevalence of catastrophic health expenditure at the 40 percent threshold of the capacity-to-pay
approach was 28.6 percent (n=61) among households with multimorbidity, whereas the
prevalence of distress financing was 39.9 percent (n=85). For households without
multimorbidity, catastrophic health expenditure was 12 percent (n=15), whereas distress
financing was 24 percent (n=30). Financing mechanisms such as borrowing with or without
interest, sale, or mortgaging of assets or land were included in the definition of distress

financing. Households that didn’t require any financing mechanism (4.7 percent, n=16) and
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those reporting financing methods other than those defined as distress financing (61.2 percent,
n=207) were classified as households without distress financing during the recall period.

Table 4.7 Percentage of households experienced financial burden by multimorbidity status

Financial burden, n (%) Without With multimorbidity p value
multimorbidity 213 (chi square test)
125

Catastrophic health

expenditure,

n (%)

No 88 (110) 71.4 (152) <0.001
Yes 12 (15) 28.6 (61)

Distress financing, n

(%)

No 76 (95) 60.1 (128) <0.001
Yes 24 (30) 39.9 (85)
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S. DISCUSSION

The study aimed to assess healthcare utilization, expenditure pattern, and healthcare
expenditure at individual and household levels among adults aged 30 to 70, stratified for
multimorbidity status from rural areas of Kollam district, Kerala. Additionally, the study
examined financial burden in terms of CHE and distress financing within households
categorised by multimorbidity status.

The study found that higher healthcare utilization, healthcare expenditure, and financial burden
were associated with multimorbidity.

5.1 Prevalence of multimorbidity

Multimorbidity was prevalent among 46.2 percent of 30-70-year-olds from rural Kollam
district, Kerala. Direct comparisons with the other prevalence estimating studies are somewhat
limited because of the varying context, population, definition of multimorbidity, and
measurement method. Analysing large cross-sectional data from six states of India, data
resulted in a prevalence estimate of 8.9 percent. (Pati et al., 2014) This survey was conducted in
2007, and there can also be a possible underestimation of multimorbidity. The range of the
prevalence was reported as 4.5 percent to 83 percent in a systematic review of multimorbidity
studies from South Asian countries. (Pati et al., 2015) One of the previous studies conducted
in community-based settings of Kerala gave a prevalence of 45.4% among 30-70-year-olds (C
and Jeemon, 2020), which can be comparable to the results from our study. However,
it included 11 conditions to the definition of multimorbidity, while we included 14 conditions,
including dyslipidaemia and cataracts. A greater prevalence of hypercholesterolemia was
reported in Kerala by the INTERHEART study. (Sharma et al., 2024) A community-based
cross-sectional study conducted among participants aged 40 years or above from three districts

of Tamilnadu reported a prevalence of definite cataracts at 47.5% and also showed increasing
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trends with age. (Nirmalan et al., 2004) Including these conditions should have resulted in a
higher prevalence of multimorbidity in the stated study.

In our study, six out of ten households with members aged 30 to 70 years had
multimorbidity. Household-level prevalence estimates of multimorbidity were limited.
However, there are studies indicating that co-residing adults have a high degree of concordance

in their chronic diseases. (Patel et al., 2017)
5.2 Discussion on outcome variables

5.2.1 Healthcare utilization

It is not surprising to expect a higher level of healthcare utilization and concomitant OOPE
associated with multimorbidity. (Wang et al., 2018) In our study, the mean annual
outpatient(op) visits in the preceding 12 months were 12.1 and 22.8, respectively, among
participants without multimorbidity and participants with multimorbidity, indicating a twofold
increase in utilization for those with multimorbidity. The mean inpatient(ip) services were
nearly the same (0.26 and 0.39) in these groups. This finding is consistent with other studies
conducted in high-income and low-income settings, including India. (Glynn et al., 2011;
Huntley et al., 2012; Payne et al., 2013).

The study setting, population, and the number of conditions defined for multimorbidity can
indeed influence the prevalence of multimorbidity (Smith and O’Dowd, 2007; Violan et al.,
2014), which in turn impacts mean values of healthcare utilization and healthcare expenditure.
Six times more unplanned hospital admission were reported in persons with multimorbidity in
a Scottish study. (Payne et al., 2013) A study using nationally representative data in Indonesia
reported the mean four-week outpatient services among subjects with zero conditions to two
conditions as 0.24 to 0.78 respectively, and it was 1.4 in those with three or more conditions.
(Marthias et al., 2021) This indicates a nearly three - fold increase in mean four-week outpatient

services from 0 to 2 conditions. Nearly 10 times more mean annual inpatient services reported
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in those with multimorbidity compared to those without. They included all ages above 40 years,
compared to our study's 30- 70-year range. They included individuals over 70 years, may be
due to this they reported more fold increase than ours.

Healthcare utilization, as indicated by the mean number of outpatient visits in the preceding 12
months, varied by the number of NCDs. (Pati et al., 2014) Analysis of LASI wave 1 data from
India revealed that the mean number of outpatient visits was 2.24 for respondents with 0 NCD,
3.32 for the 1 NCD group, and 6.16 for the 3+ NCD group. There was a nearly 2 times more
mean annual outpatient visit in those with multimorbidity compared to those without. Notably,
LASI wave one was conducted in 2007, and the reported self-reported prevalence of
multimorbidity was only 8.9 percent. However, a growing body of literature indicates an
increasing prevalence of multimorbidity over the years.

Furthermore, the prevalence of multimorbidity in Kerala is expected to be higher due to the
advanced epidemiological transition in the state compared to other states of India. (C and
Jeemon, 2020) Healthcare utilization is also higher in Kerala, attributed to both demand and
supply-side factors. (Nair R and Varma, 2021) This can be due to the greater accessibility to
healthcare services (Franke and Chasin, 1992) and a higher prevalence of chronic diseases and

associated risk factors in Kerala. (Sarma et al., 2019)

5.2.2 Healthcare expenditure

The mean annual OOPE for outpatients were X15303.3 and 336519.1, and for inpatients, these
were 7466.3 and 15404.8 among participants without multimorbidity and with
multimorbidity in our study. The overall mean annual OOPE in these two groups was 328462.2
and 369864.7. There was a nearly twofold or more than twofold increase in these values
between these two groups. All these values were relatively higher than those reported in
previous studies. Commenting on OOPE is limited due to differences in the reporting currency

and survey period.

71



The increase in annual OOPE for outpatient services was nearly five times from zero to three
or more conditions, and the values were almost the same for those with one condition and two
conditions as for those with zero conditions in the study by Marthias et al. (Marthias et al.,
2021)

OOPE for outpatient services was reported as 3272.07 for 0 condition, 3356.79 for one
condition, and ¥454.08 for multimorbidity. (Pati et al., 2014) This shows nearly a 1.5-fold
more OOPE for outpatient services among those with multimorbidity to those without. The
lower amounts in these respective categories could be attributed to the structure of the survey
itself, as it only elicited expenditure incurred during the last visit. At the same time, in our study
we calculated it for a recall period of 30 days for outpatient services and one year for inpatient
services, following extrapolation to annual values by assuming the same utilization rate over
the years. Additionally, the cost heads in the direct medical and direct non-medical categories
varied from our study. For example, food costs were not elicited in the LASI survey.
Furthermore, LASI assessed OOPE for only nine conditions, whereas our study had a broader
definition of multimorbidity, including 14 conditions. For instance, cancer is one of the diseases
with a higher OOPE (Kastor and Mohanty, 2018), which was excluded from this survey.
Karan et al. reported the mean OOPE for outpatient care per episode in the preceding 15 days
of the survey as ¥880 for a single NCD and X712 for multimorbidity. Similarly, the values for
inpatient services in the prior year were 339,662 and 347,943, respectively. (Karan et al., 2022)
These values were lower compared to those in our study. Additionally, for outpatient services,
the multimorbidity group incurred less expenditure in the recall period in the study by Karan
et al. This could be due to underestimating multimorbidity in the NSSO data, as reporting is
purely based on self-reported morbidities. Someone with multimorbidity could be wrongly

classified as having a single disease, as seen in the case of cancer. (Karan et al., 2022)
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Studies analysing productivity loss and health system costs for multimorbidity were very
limited. (Picco et al., 2016) A study by Picco et al., analysing large-scale data, reported costs
from a societal perspective for individuals without and with multimorbidity, stratified by the
number of conditions. (Picco et al., 2016) However, this study was not directly comparable to
our study due to differences in settings, chosen population, study period, and multimorbidity
definition. This study was conducted among elderly dementia patients aged 60 years or above
in Singapore. The reported mean annual societal costs were S$2,806 for 0 conditions, S$5,610
for one condition, and S$15,148 for multimorbidity. There was an increase of nearly 5.5 times
from 0O condition to multimorbidity. However, it was just above two times in our study. This
difference may be because they only included dementia patients aged 60 years and above, while
there is a bunch of literature showing the increasing prevalence of multimorbidity with age.
They opted for a comprehensive approach to cost from a societal perspective, including
activities of daily living (ADL) and instrumental activities of daily living (IADL). These should
have been monetised in our study. So, there was a dilution in the included cost heads in the

calculation of total health expenditure in our study compared to this stated study by Picco et al.

5.2.3 Catastrophic Health Expenditure

The percentage of households experiencing CHE was 28.6 percent among households with
multimorbidity and 12.2 percent among households without multimorbidity. Studies assessing
household-level multimorbidity status were already limited (C and Jeemon, 2020), so CHE
estimates were also restricted.

Wang et al. compared the economic burden among rural households with chronic diseases and
those without chronic diseases in China. (Wang et al., 2015) In this study, a household with
chronic disease was defined as a household with at least one member aged 40 years or older
with chronic disease. CHE was calculated using a 40 percent threshold of household CT.

Among rural households with elderly chronic disease patients, 30.57 percent experienced CHE,
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compared to 13.54 percent of households without chronic disease. However, the groups were
not exclusive, as the division was not based on multimorbidity status. Therefore, there may be

underestimation or overestimation compared to the findings in my study.

5.2.4 Distress financing

The percentage of households experiencing distress financing was 39.9 percent among
households with multimorbidity and 12 percent among households without multimorbidity.
During the literature review, I found no study specifically reporting the prevalence of distress
financing among these two groups.

However, according to a study analyzing hardship financing in India using NSSO data, it was
reported through multivariate logistic regression that those who had chronic diseases were
more likely to face distress financing. Additionally, except for the South Zone, every other zone

in India was less likely to face distress financing. (Thomas et al., 2023)

5.3 Strengths

e Primary data collection was conducted by a single investigator, limiting inter-observer
bias.

e Discharge summaries, outpatient sheets, or prescribed medicines confirmed all the
diagnoses. I attempted to verify hospitalization expenditures with medical bills as far
as possible.

e  OOPE calculations were not limited to recent care.

e This comprehensive approach accounted for every possible direct medical, direct non-
medical, and indirect cost.

e We used all available data points to determine healthcare expenditure, including the
National costing database, data from the KMSCL website, Health Benefit Package-2.0,

and the NHA public dashboard.
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e Our estimate was adjusted for inflation using the GDP implicit price deflator.
e The study included a comparison group to establish a counterfactual situation and
reduce the overestimation of expenditures as much as possible. (WHO Guide to

Identifying the Economic Consequences of Disease and Injury, 2009)

5.4 Limitations

All the limitations of a cross-sectional design were also applied to this study.
e Utilization and OOPE data were based on self-report and, therefore, subject to recall
bias.
e Couldn’t account for the extent of financing mechanisms as the amount raised was not
counted.
e Underreporting of household expenditure data and financial problems.
e A primary costing was not done to estimate the cost incurred by the health system.
5.5 Conclusions
The prevalence of multimorbidity was 46.2 percent among participants aged 30 to 70 years.
Six in ten households were with multimorbidity. Healthcare utilization and expenditure were
relatively higher in participants with multimorbidity than those without. When comparing
participants without multimorbidity to participants with multimorbidity, mean annual
outpatient visits showed a nearly two-fold increase in those with multimorbidity. In
contrast, mean yearly inpatient admissions had values of 0.26 and 0.39 in the
respective groups.
OOPE showed a nearly 2.5 times increase between these groups at the individual level.
When productivity loss was added, the mean annual health expenditure almost doubled. Mean
annual expenditure incurred by the health system remained nearly the same between these

groups, while total health expenditure increased twice. The percentage share of OOPE in total
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health expenditure was 50 percent in participants with multimorbidity compared to 36 percent
in those without multimorbidity.
Among households with multimorbidity, nearly three out of ten households experienced CHE,
while four out of ten experienced distress financing.
5.6 Policy implications
e Need to strengthen the primary care component of Ayushman Bharat Mission, i.e.,
Health and wellness centers: as outpatient consultation, diagnostics, and medicines,
which are supposed to be offered subsidized or free by H&W centers, account for the
majority share of out-of-pocket (OOP) spending on health.
e There is a need for health protection schemes to cover outpatient services, as most out-

of-pocket expenses stem from them.
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ANNEXURE 1

PARTICIPANT INFORMATION SHEET

I am Dr Anuja V R, currently pursuing Master of Public Health (MPH) at Achutha Menon
Centre for Health Science Studies (AMCHSS), Sree Chitra Tirunal Institute for Medical
Sciences and Technology, Trivandrum, Kerala. This study is being carried out as part of the
course requirement which I am currently undertaking,

This study is being done under the supervision of Dr Jeemon P, Additional Professor at
AMCHSS. If this information sheet contains any words or information that you do not
understand, please feel free to clarify these. You may also ask any question related to this study.

Purpose of study

There is growing concern on the rise in chronic diseases (such as hypertension, diabetes,
dyslipidemia, anemia, copd/asthma, chronic kidney disease, coronary heart disease, arthritis,
stroke, cancer, cataract, thyroid disorders, depression, anxiety, dementia etc.) in our country,
affecting both younger and older age groups. This has led to the emergence of multimorbidity,
where individuals have multiple chronic conditions simultaneously. Even a single chronic
disease can be financially challenging for many people, and having multiple chronic conditions
further exacerbates this financial burden. As a result, individuals and households are
experiencing the direct health and financial consequences of these illnesses. Therefore, it is
crucial to monitor these expenses and their impact on households to fully grasp the significant
burden that these diseases impose on our society.

A survey is being carried out to estimate the health-related expenses, and its effect on the

household economy concerning the treatment and management of multiple chronic conditions.
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Your household have been chosen through a random process of selection. The study involves
only persons between 30 and 70 years of age in a family excluding those who are not in a
physical or mental condition to answer the questions.

Procedure

The survey would take approximately 30 - 45 minutes of your valuable time. You will be asked
questions in private.These will pertain to details about your socio-demographic, socio-
economic profile, and medical conditions. You will be asked questions on the expenses that
you incurred both for the hospitalization preceding 1 year as well as for the outpatient visit in
the past 30 days, details about how you financed your treatment and effect of these expenses
on your income and job. You will also be asked questions regarding your average income and
general household expenses over the past one year to serve as a comparison. This collected
data will be used for research purposes only. I may contact you again if the collected
information was found to be incomplete.

Risks and discomforts

Participation in this study imposes no risk to your health. However, you would be asked
questions which you may find personal in nature.

Benefits

There may not be any direct benefit for you from this study. The information collected from
you and from other participants will help in assessing the financial burden that these diseases
impose on our households.

Confidentiality

You will be interviewed in private. All information related to you will be kept confidential and
at no stage will your identity be revealed. A respondent identification number will be assigned
to each participant that will help in maintaining the confidentiality of the datcollected. Access

to this respondent identification number will be restricted to those analyzing the data only.
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Voluntary participation

Your participation in this study is purely voluntary which means you can decide whether to
participate in the study or not. If at any stage you wish to discontinue, you are free to do so
without any adverse consequences.

Contact information

If you have any research related questions or you would like to verify my credentials, you may

contact me
Dr Anuja VR Dr Srinivas G
Member Secretary
MPH2022 Institutional Ethics Committee
AMCHSS, SCTIMST SCTIMST, TRIVANDRUM-
Trivandrum 695011
Office: 04712524689
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ANNEXURE 2

l6)89:S)HNH)M@IUBHMBS U IO 16>

MM BALI.BPME NIl @@, GOU3 @ 1INMIMAREEOD (U0l @ 1IMIU3
OMOIONRNS  GaNI@  OAWIHHNE VBV @MW  OSHEMISEZIWIOS
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ANNEXURE 3

Multimorbidity associated economic impacts at household level in

rural Kollam, Kerala

CONSENT FORM

I have read / been read out the information in the information sheet. The nature of the study
and my involvement has been explained and all my questions have been answered
satisfactorily. By signing this consent form, I indicate that I understand what will be expected
from me and that I am willing to participate in this study. I know that I can withdraw at any

time. I have been informed who should be contacted if the need arises.

Respondent’s Name:
Respondent’s Signature / Thumb Impression

Date:

Interviewer’s Name

Interviewer’s Signature

Date:
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ANNEXURE 5

Achutha Menon Centre for Health Science Studies,

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum

Multimorbidity associated economic impacts at household level in rural Kollam, Kerala

INTERVIEW SCHEDULE FOR THE SURVEY

Inclusion criteria/Exclusion Criteria

Sino Yes No
1 Informed consent obtained?
2 Age between 30 - 70 years?

If the answer to any question is NO, then END of survey

A.General information

Code
A01 | Unique id of I
household
A02 | Unique id of N T T
participant
A03 Date of interview: | Day| | | Month | | |
Year|__|_|
Section 1
B.Individual characteristics
Code
BO1 What is your full
name?
B02 Present address with
postal code
BO3 Contact no: (Residence
[ Off / Cell)
B04 What is your age? L]
(In completed years)
BO5 | Participant’s sex Male 1
Female 2
Transgender 3
Refuse to answer 4
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B06 Religious affiliation Hindu 1
Christian 2
Muslim 3
Others 4
Refuse to reply >
BO7 How many years of
education have you ]
completed? (Zero for
illiterate)
BO8 What is your marital Never married 1
status? Divorce 2
Widow/widower 3
Currently married 4
Living with partner 5
B09 Relationship with head | Participant is household head 1
of household? Spouse of household head 2
Son/daughter of household head 3
Father/mother of household head 4
Other 5
B09 What is your main Professional/Executive/Big business 1
current occupation? Clerical/medium business 2
Self-employed/ skilled 3
(If person is RETIRED | ynskilled/landless labourer 4
then circle RETIRED, | syydent 5
then ask and circle Homemaker 6
previous occupation) Retired 7
Unemployed (able to work) 2
Unemployed (unable to work) ;
10
Other
( Specify )
C.Participants medical history and treatment expenditure
Confirmed by
medical records Cod
Yes-1 e
No-2
C01 Have you ever Hypertension 1
been told by a Diabetes 2
health work er Dyslipidaemia 3
that you have Anaemia 4
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any of the COPD/Asthma S
following? chronic kidney disease 6
(Multiple Coronary heart disease 7
answers) Arthritis 8
Stroke 9
Cancer 10
Cataract 11
Thyroid disorders 12
Dementia 13
- 14
Depression
1 15
Anxiety 16
Other mental health 17
conditions
Other chronic diseases
(__Specify
None

C01.1 | Time since you
first diagnosed Disease Approximate
with above code time since
mentioned diagnosis (in
conditions if months)
any?

C02 Whether Yes 1
hospitalized No 2
during past 1 If no go to E06
year due to any
reasons?

Hospitalisations D

For each hospitalization mentioned in CO2 starting with the first hospitalization, ask the
following questions. If the number of hospitalizations is more than 3, use additional
sheets.

Hospitlistion01 Hospitlistion02
D01 | When were you Year |_|_| Year |||
hospitalized?
Month |__|_| Month |__|_|
Day |_|_| Day |_|_|
DO1A | Reason for hospitalization?
DO01B | Specialty name
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D02

How many days did you

stay in the hospital? Days || Days |||
D03 | Type of hospital? Government Government 1
Private Private 2
Charity Charity
3
ESIS ESIS
Corporate Corporate 4
Other Other
(Specify) (Specify) >
If 1, then go to
D03.1 6
If other than 1
then go to D03.2
DO03.1 | Grade of hospital? (If type | Primary hospital Primary hospital 1
of hospital is government) | PHC/FHC PHC/FHC 2
3
CHC CHC
Secondary Secondary
Tertiary Tertiary
D03.2 | Grade of hospital? (If type | Primary Primary 1
of hospital is other than Secondary Secondary 2
government) Tertiary Tertiary 3
D04 | What type of Medicines Medicines 1
treatment/procedure/surgery | Interventional Interventional 2
did you undergo? 3
(Please tick all relevant (Specify) (Specify) 4
options. In case of last two | Surgical Surgical 5
please specify the name) (Specify) (Specify)

Other procedure

(Specify)

Other procedure

(Specify)

Hospitalisation-direct and indirect cost

For each hospitalization episode indicated in D01 ask about the expenses incurred. Enter
0 if nothing was spent by the participant. Enter DK if participant does not know or cannot

remember
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Hospitalization | Hospitalization 02 | Cod
01 e

EO1 The total amount spent
on treatment

Can you explain each of the expenses that you/your household had spent on your
hospitalisation.
(if cannot remember move to question no: E02)

a Hospital admission
charges

b Emergency room /
Casualty
charges

c Room rent / bed charges
etc.

d Surgery, Operation

theatre charges and
related expenses

e Medicines from hospital
pharmacy

f Medicines from
pharmacies outside the
hospital

g Investigation (Tests like

blood tests, ECG,
ECHO and other tests)

h Food

i Ambulance / Travel
a) Home to hospital
b) Hospital to home

J Home nurse/paid care
giver/servant
k Others
E02 Did an attendant stay Yes Yes
with you in hospital? No No
(If no, move to E03)
E02.1 Number of days Days |_|_| Days |_|_|
attendant stayed with

you in hospital

E02.2 Cost of attendants stay
(include food,
accommodation and
travel)
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EO03 Time taken to reach the | Hours | | | Hours | | |
hospital? Min ||| Min |||

EO4 Distance from hometo | Kms|_ | | Kms| | |
hospital?

E05 Cost of travel from
home to hospital
(including ambulance
cost, if any)

EO06 Have you enrolled in Yes 1
any health insurance 2
schemes? (If no, move | No
to FO1)

E06.1 What type of medical Pradhan Mantri Pradhan MantriJan |1
Insurance do you have? | Jan Arogya Arogya Yojana.

Yojana. 2
Health insurance
Health insurance | schemes of states 3
schemes of states
(specify the scheme) | 4
(specify the Commercial
scheme) insurance 5
Commercial
insurance ESI/CGHS/ECHS 6
ESI/CGHS/ECHS | Others
(Specify)
Others
(Specify)

E06.2 Amount reimbursed or
eligible to be received
from government health
insurance, if any?

Outpatient consultation

FO1 During past 30 days did | Yes 1

you had any outpatient
No 2

consultation?

If no, then go to GO1

For each outpatient visit indicated in FO1 ask about the expenses incurred. Enter 0 if nothing
was spent by the participant. Enter DK if participant does not know or cannot remember

| Outpatient01

| Outpatient02

Code
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FO2A Reason for op visit?

F02B Speciality name

FO3 Type of hospital? Government Government 1

Private Private 2
Charity Charity 3
ESIS ESIS 4
Corporate Corporate 5
Other Other 6

FO4 Grade of hospital? (If Primary Primary 1
type of hospital is PHC/FHC PHC/FHC 2
government) CHC CHC 3

Secondary Secondary
Tertiary Tertiary

F05 Grade of hospital? (If Primary Primary 1
type of hospital is other | Secondary Secondary 2
than government) Tertiary Tertiary 3

F06 The total amount spent
including all expenses

Can you explain each of the expenses that you have spent? (If cannot remember move to

question no: F07)

a Doctor fees

b Investigation (Tests like
blood tests, ECG, ECHO
and other tests)

C Medicines from hospital

d Medicines from outside

e Expense to see health
care worker

f Home nurse/paid care
giver/servant

g Others
(Specify)

FO7 Did anyone from your Yes Yes 1
family accompanied you | No No 2
during this visit?

FO8 Food expenses during

follow up including the
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food expenses of care
giver

F09

Time taken to reach the
hospital?

F10

Distance from home to
hospital?

F11

Transport cost for doctor
visit (including
ambulance cost)

a) Home to hospital

b) Hospital to home

F12

Total amount reimbursed
from health insurance, if
any?

GO01

Are you under | Yes
any
medications No
currently?

If No, then go to G02

GO01.1

Please indicate | How
the medicines | many
you are tablets

currently per day
taking?

Tablets' number per | Price per strip/box
strip/box

Ol B~ W|IN| -

G01.2

How are you getting the
medicines for your
regular treatment?

Government free supply

Purchasing from Medical Store
(Pharmacy)

If 2 is the answer, then got to G01.3

GO01.3

From where do you
purchase your drugs?

Local medical shop

Government drug store (Karunya, Neethi,
Inhouse Drug Bank)

Jan aushadhi medical store

A W DN e
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Medical representatives

Community pharmacy outlets

G02 | What do you usually do Refill from the medical shop with 1
when your prescribed prescription
medications run out? 2

Get medicines after visiting any health
professional
3
Stop taking medicines
4
Others
(Specify)

GO03 | Have you been able to Yes, all 1
take all the medicines 2
prescribed for your Yes, some 3
treatment in the past 1
year? No
(If YES move to G04)

G03.1 | Reasons for not taking all | Do not want to take medicines 1
prescribed medicines? 2
(Multiple answer) Forgot to take medicines 3

No one to help to buy or dispense 4

medicine 5
6

Medicine not available

Medicines are too expensive

Side effect

Other (specify)

GO04 | Have you been able to see | YES 1
a doctor or health worker 2
(e.g.: physiotherapist) NO

whenever necessary for
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your treatment in the past
1 year?

If yes, then go to GO5)

G04.1 | Reasons for not being Doctor/ health worker not available 1
able to see a doctor /
health worker when Doctor/ health worker too far 2
necessary? 3
Doctor/ health worker too expensive
(Multiple answers)
4
Complicated procedure for care seeking |5
Other
( specify )
GO05 | Once a treatment option Refused a suggested option 1
was advised, have you 2
done any of the following | Postponed a suggested option 3
due to inability to arrange 4
finances? Chosen a less expensive alternative
Others
(specify)
G06 | How did you pay for your | Own savings 1
treatment in the last one | Family members paid
year? (all costs including | Employer paid 2
hospitalization)? Borrowed from friends, relatives,
employer 3
(Multiple answers)
Borrowed from bank, moneylender 4
Sold house, land, or other assets
Health insurance 5
Other 6
Specify ;

Expenditure related to family rearrangement

Expenses

GO07

Changes
What were the
changes you had to
make in the nurse

household in the past

1.Extra domestic help
2.Employment of Home

3.Change in Diet
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1 year, in relation to
your health? devices
5.0thers (Specify)

4.Purchase of any support

Productivity and Informal care

HO1 | Did you cut down on time spent | Yes, Cut down a lot 1
on work activities, since 2
diagnosis of any of these Yes, Cut down a little 3
conditions?

No

HO02 | Did you limit the kind of work Yes, limited a lot 1
activities you did, since diagnosis 2
of any of these conditions? Yes, limited a little 3

No

HO03 | Did you have difficulty Yes, lot of difficulty 1
performing work activities since 2
diagnosis of any of these Yes, a little difficulty 3
conditions?

No

HO04 | Do you feel that you are able to Yes 1
accomplish less than you would No 2
like to as a result of any
emotional problems such as
depressed or anxious?

HO5 | Inthe last 1 year, was your job 1.Not affected 1
affected because of these 2
conditions? 2. Loss of job 3
(If 1 is the answer, go to HO7) 3. Change of job 4

4. Promotion denied S
6

5. Relocated

6. Others

(specify)

HO06 | If yes, what was the loss in
income for the last 1 year?

HO8 | Have you resumed work after any | Yes 1
acute event? No 2
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HO09 | Total number of days lost Hospitalisation including
(without wages) medical leave in the last 1 1
year (Total) 2
Episode 3
Follow up visits
H09.1 | Wages lost per day
H10 | Who took care of you most of the | Mother 1
times when you were admitted or 2
during your outpatient visit? Father 3
4
Spouse 5
6
Children
Other household members
None
H11 | Do he/she currently employed? Yes 1
No 2
If no, then go to H11.5
If primary care giver is working
H11.1 | Was his/her job affected because | Affected 1
of your illness? Loss of job 2
Not affected 3
H11.2 | Total number of days lost Hospitalisation 1
(without wages) 2
Episode 1 3
4
Episode 2 5
Episode 3

Follow up visits
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H11.3

During last week, how many
hours did he/she miss from work
in relation to your illness?

Hrs/week

H11.4

Primary care givers wages lost
per day

If primary care giver is not working/informal care giving

H11.5 | During last week, how much hrs/week
extra time or less time did he/she
spend on household activities
because of your illness?

H11.6 | During last week how much time | hrs/week
did he/she spend for caring you in
relation to your illness? (caring in
terms of helping with personal
activities, emotional support)

Did anyone in your family have | Yes 1

H12 | to start a new job or work more No 2
days/hours in their existing job
due to your illness?

(If NO move to H13)

H12.1 | Which member(s) of your family | Parents 1
started a new job or worked more 2
days/hours in their existing job Spouse 3
due to your illness? 4
(Circle all that apply) Children 5

Other household members
Nobody

H13 | Did anyone in your family stop Yes 1
working or worked less hoursin | No 2
their job because of your illness?

(1f NO move to H14)

H13.1 | Who in your family stopped Parents 1
working or worked less hours 2
because of your illness? Spouse 3

4
Children 5
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Other household members
Nobody

H14 | Did anyone in your family stop Yes 1
attending
school/college/university because | No 2
of your illness?

(if NO move to H15)

H14.1 | Who in your family stopped Spouse 1
attending 2
school/college/university because | Children 3
of your illness? 4

Other household members
Nobody
State of health
H15 | Would you say your current Excellent 1
health is excellent, very good, Very good 2
good, fair, or poor? Good 3
Fair 4
(Read all response options to Poor 5
participant)

Section 2

Household characteristics.
Household questionnaire to be administered to the head of the household or a person who
has a good knowledge of the household

101 How many members are Total:
there in this family within No. of Males:

30-70 years of age group No. of Females:

including you
10A Does your household have a | Yes
ration card? No

Don’t know
If yes, then go to 10A.1
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I0A.1 | What is the type of ration White card
card you have? Yellow card
Pink card
Blue card
102 Current occupation of head | Professional/Executive/Big 1
of household? business 2
Clerical/medium business 3
Circle only one. If person is 4
RETIRED then circle Self-employed/ skilled 5
RETIRED, then ask and 6
circle previous occupation) | Unskilled/landless labourer 7
(Skip this question if 8
participant himself/herself | Student 9
is head of the household)
Homemaker 10
Retired
Unemployed (able to work)
Unemployed (unable to work)
Other
Specify
103 What is the main Professional/Executive/Big 1
occupation of each earning | business 2
household members? (Other | Clerical/medium business
than you and head) 3
Member 1 Self-employed/ skilled
Member 2 4
Member 3 Unskilled/landless labourer
Member 4 5
Member 5 Student
Member 6 6
(fill the members number to | Homemaker
the corresponding 7
occupation in the column Retired 8
provided) 9
Unemployed (able to work)
10

Unemployed (unable to work)
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Other

Specify

104 How many people in your
household are below 18
years of age?

Household members || |

105 How many people in your
household are above 60
years of age?

Household members || |

106 How many people in your
household including
yourself are currently
earning an income?

Household members || |

107 What is the highest
educational qualification
among members of your
household?

Never attended school
Primary school (<5)
Secondary school (5-10)
High school (11,12)
College/University
Professional degree

Other (Specify)

o Ol WN

Start by asking “ I would like to ask you a few questions to assess change in household
expenditure in relation to the health conditions of members aged 30-70 years in your

household, including you”

Changes in household finances

110 Did you come across any Yes 1
rearrangement in household | No 2
expenditure to meet these If yes, then go to 110.1
health expenses?

110.1 | What were those Reduced food expenditure 1
rearrangements?

Reduced investment in education | 2
Reduced expenditure on social 3
activities

4
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Reduced expenditure on smoking
and drinking

5
Reduced medical expenses

6
Reduced expenditure on utilities

7
Reduced expenditure on daily
goods

8
Reduced expenditure on clothes

9
Reduced expenditure on durable
goods

10
Reduction in other expenses

11
(__ Specify )

Household expenditure

Start by asking “In the 30 days, how much was spent by your household on” Enter DK is
amount not known

Jo1l Food (including such things as rice, meat,
fruits, vegetables, and cooking oil). /day __/month
— Provisions + Ration (PDS)

— Vegetables + Fish, meat, eggs and milk
— Baked items + Outside food

— Others

(specify)

J0o2 Gas, electricity, water, telephone.
/day __/month

Jo3 Transport.
/day __/month

Jo4 Housing rent. If house is not rented, ask
about the rental value of participant’s | /day _ /month
house.

J05 Education fees and supplies
/day __/month

JO6 Insurance premiums or prepaid health plans | /day _ /month

Start by asking “In the past year, how much was spent by your household on:”
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JO7 Goods like washing machines, cooking
utensils, stove, TV, furniture, purchase of
car, motorcycle, bicycle, Mobile phone.

Jo8 Clothes

JO09 Reimbursement of loans.

J10 Cooking fuel

J11 Repair of vehicles

J12 Property management / house maintenance

J13 Food consumed by the household which is
produced/grown in
the house hold

J14 Food Exp (special occasions) past one year:
Festivals / Religious ceremonies
Parties / Eating out
Others (specify)

J15 Other

HOUSEHOLD ASSETS

Start by asking “Which of the following does your household own”

K01 | Type of house Kachha 1
2
Semi pucca 3
Pucca
K02 | Number of cars owned (enter O if none
owned)
K03 | Number of bicycles (enter 0 if none
owned)
K04 | Number of motorcycles/scooters (enter 0
if none owned)
K05 | What is the source of drinking water in | Piped in house 1
your house? 2
Public tap 3
4
Tube well or well in 5

house

Public tube well or
well
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Other

K06 | What type of cooking fuel is used in Gas 1
your house? 2
Electricity 3
4
Kerosene 5
6
Wood
Other
Coal
K07 | What type of toilet facility does your Private flush toilet 1
house have? 2
Public flush toilet 3
4
Private pit toilet 5
6
Public pit toilet
None
Other
K08 | House has electricity? YES 1
2
NO
K09 | House has washing machine for clothes? | YES 1
2
NO
K10 | House has refrigerator? YES 1
2
NO
K11 | House has telephone (fixed line)? YES 1
2
NO
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K12 | House has mobile phone? YES 1
2
NO
K13 | House has television? YES 1
2
NO
K14 | House has radio? YES 1
2
NO
K15 | House has computer? YES 1
2
NO
K16 | Owns livestock (sheep, goats, cows, YES 1
buffalo etc)? 2
NO
Section 3
MULTIMORBIDITY TREATMENT BURDEN QUESTIONNAIRE
SIno | Please tell us Not | A Quite | Very Extrem | Does Co
how much diffi | little | diffic | difficult | ely not de
difficulty you cult | diffic |ult3 |4 difficult | apply6
have with the 1 ult 2 5
following:
L1 Taking lots of
medications
L2 Remembering
how and when
to take
medication
L3 Collecting
prescription
medication
L4 Monitoring
your medical
conditions (eg,
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checking your
blood pressure
or blood sugar,
monitoring
your
symptoms, etc)

LS

Arranging
appointments
with health
professionals

L6

Seeing lots of
different health
professionals

L7

Attending
appointments
with health
professionals
(e.g., getting
time off work,
arranging
transport, etc)

L8

Obtaining clear
and up to date
information
about your
condition

L9

Making
recommended
lifestyle
changes (eg,
diet and
exercise)

L10

Having to rely
on help from
family and
friends
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ANNEXURE 7

INSTITUTIONAL ETHICS COMMITTEE APPROVAL LETTER

sft fran faerar amgfdsma st wiefrah v, Prass
,\ forvaa=rqed - £]409q, ver, §f¥am

s".' N\ ‘; SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM
\&A f;’ Thiruvananthapuram - 695 011, Kerala, India
N (An Institute of National Importance under Govt. of India)

Grams : Chitramet, Phone : +91-471-2443152, Fax : +91-471-2550728 / 2446433, E-mail : sct@sctimst.ac.in, Website : www.sctimst.ac.in

Institutional Ethics Committee

CDSCO Registration No: ECR/189/Inst/KL/2013/RR-21

DHR Registration No:EC/NEW/INST/2022/2775

10.01.2024

SCT/IEC/2162/DECEMBER/2023

Dr. Anuja VR
MPH Student, AMCHSS

SCTIMST, Thiruvananthapuram

Dear Dr. Anuja,

The Institutional Ethics Committee held on 30" December, 2023, reviewed and discussed your
application to conduct the study titled “"MULTIMORBIDITY ASSOCIATED ECONOMIC IMPACTS AT

HOUSEHOLD LEVEL IN RURAL KOLLAM, KERALA" (IEC /2162) *

Or. Anyja V R, MPH Student, AMCHSS, SCTIMST

| Principal |

Dr. Jeemon P, Additional Professor, AMCHSS, SCTIMST -

| Co-Principal Invgshgator(s)
l | Duration of the study

6 months, January 2024 to June 2024

The following members of the Ethics Committee were present at the meeting held on 30"

December, 2023

SL. | Member Name Highest Degree Gender | Scientific [ Affiliation
No. INon with
Scientific l Institution(s)
[ 1. | Smt Sathi Nair MA (English Literature) | Female | Lay Person | No
[2. | Dr. Kala Kesavan P MBBS MD Female | Basic Medical ‘ No
Scientist |
13. | Adv. Priya Kaimal LLM, MBL Female | Legal Expert | No
4. | Dr. P. Manickam BSMS, MSc Male | Health | No
(Epid).,PhD Science
Expert/ Social
Scientist
5 [ Dr. Christina George MD Psychiatry Female | Clinician l No
6 Dr. Narayanan Namboodiri. KK | MBBS,MD.DM Male | Clinician [ Yes
7. | Dr. Biju Soman MBBS,MD, DPH, MSc, Male Basic Medical } Yes
[ DLSHTM Scientist o
1
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SCTHNEC2162/DECEMBER-2027

The following documents were reviewed:
Onginal submission

Checklist Form
Covering letter addressed to the Chairman, IEC, SCTIMST dated 30.11. 2023

Responses /famendments made based on the Reviewer's comments
IEC Application Form

Declaration Form

Research Proposal

Participant Information Sheet English and Malayalam

Consent Form in English and Malayalam

Interview Schedule for the Survey in English and Malayalam

1 0 CV of Pnncipal Investigator and Co-Pl

11. SRC Recommendation Letter

OO®NIO AWM =

Revised submission

Checklist Form
Covering letter addressed to the Chairman, IEC, SCTIMST dated 10.01.2024

Responses /amendments made based on the Reviewer's comments
Copy of IEC Recommendation letter dated 09.01.2024

IEC Application Form

Declaration Form

Research Proposal

Participant Information Sheet English and Malayalam
Consent Form in English and Malayalam

10 Interview Schedule for the Survey in English and Malayalam
11. CV of Principal Investigator and Co-Pl

CONOLAWN~

IEC Decision
The |IEC approved the conduct of the study in the present form.

Remarks:
The Institutional Ethics Committee expects to be informed about the progress of the study,

any SAE occurring in the course of the study, any changes in the protocol and patient
information/informed consent and asks to be provided a copy of the final report.

There was no member of the study team / Guide who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of
Good Clinical Practice and the requirements of the Indian Council of Medical Research

(ICMR).

Sincerely,

el
Dr. G. Srinivas
Member Secretary, IEC

MEMBE
o R SECRETARY

ETHICS COMNITTEE
SCTIST, THRUVANANTHAPORAY
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