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ABSTRACT

Background: Out-of-pocket expenses (OOPE) are the primary means of funding healthcare costs in
developing nations, and when the cost is too high, it leads to catastrophic healthcare expenditures
(CHE). Aim & Objective: This study aimed to assess the proportion of households that faced CHE and
also examined the associated factors that determine CHE at the household level. Methods and
Material: Between September 2020 and February 2021, a cross-sectional study covering a sample of
771 households was conducted in four districts of Assam. A multistage sampling design was employed
to select the sample households. Statistical analysis used: Binary logistic regression analysis has been
performed to ascertain the factors that could determine household CHE. Results: 23% households had
experienced CHE, high dependence on the private healthcare system. Monthly household income,
duration of illness, presence of children under five years of age and elderly members, education of
household head, and health insurance were the significant factors influencing CHE. Conclusions: The
study identified the growing use of private healthcare services as a major concern that contributes to
the prevalence of CHE. To make all healthcare services accessible and affordable and to lower OOP on
healthcare, it is also crucial to improve the infrastructure and quality of the public healthcare system
in rural and remote locations.
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INTRODUCTION becomes catastrophic when healthcare

Protecting households from incurring high out-
of-pocket (OOP) expenditures has been the
prime objective of the healthcare system
worldwide. High OOP expenditure frequently
prevents poor people from accessing and
utilizing quality healthcare services.
Expenditure on the healthcare of a household

expenditure increases significantly and the
household have minimize other expenses
which ultimately puts them in financial
difficulties. The ability of households to
maintain their quality of living is impacted
because catastrophic healthcare costs take up
a significant portion of household budgets (1).
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Catastrophic health expenditure (CHE) is
defined as any household out-of-pocket (OOP)
health spending that exceeds a particular
proportion of the household's financial ability.
(2) People facing catastrophic expenditures are
not good for a growing economy.

Healthcare cost is primarily financed through
out-of-pocket expenses (OOPE) in developing
countries. India, which over the years has
spent an average of 1% of its GDP on
healthcare, is one of the nations with low
healthcare spending. India is third in Southeast
Asian nations regarding high OOP health
expenditures, with OOP health spending
making up approximately 62.6% of overall
health spending.(3,4). In India, the majority of
the population from the lower and middle-
income groups have serious healthcare finance
issues, forcing them to compromise on medical
treatments in some situations. On the
background of increasing  healthcare
expenditure the present study was conducted
to assess the proportion of households that
experienced CHE as well as to study the factors
associated with CHE in the study households.

MATERIAL & METHODS

The study was conducted in the state of Assam,
specifically in four districts. The districts of
Dibrugarh, Golaghat, Kamrup (M), and Baksa
were selected based on the state's Human
Development Index (HDI) and the
corresponding HDI values of each district. A
multistage sampling design was employed to
select the sample households. Firstly, the
district with the highest population was chosen
from each selected district. Then, from each
chosen district, one development block and
one town with the highest rural and urban
population, respectively, were selected. Next,
5% of gaon panchayats (village councils) were
chosen from each development block,
followed by selecting 5% of villages from each
gaon panchayat. Subsequently, 10% of rural
households were randomly selected from each
sample village to form the sample rural
households. For sample urban households, 5%
of wards were selected from the chosen
sample town, and 10% of households were
randomly chosen from each ward. In total, the
study included 771 households, comprising

393 rural households and 378 urban
households. To collect the necessary data, a
systematically validated guestionnaire
covering socioeconomic, demographic,
morbidity, healthcare-seeking behaviour and
healthcare expenditure was developed and
utilized to assess information from the sample
households over a one-year recall period. The
data were analyzed using two binary logistic
regression analysis separately for rural and
urban areas.

To assess catastrophic health expenditure the
study uses the framework given by Wagstaff
and Doorslaer, 2003; Xu et al. 2008. (5, 6) In
this study, a household’s expenditures on
healthcare are considered catastrophic if out-
of-pocket health expenditure as a share of the
household's capacity to pay exceeds 40%
where the capacity to pay is defined as annual
household consumption expenditure
remaining after food expenditure.
Catastrophic health expenditure (CHE) is

defined as
T

X—f(x)
Where x is the total annual household’s
consumption expenditure, T is the total annual
household’s OOP healthcare expenditures, f(x)
is the total annual household’s food
expenditure, and Z is the threshold level; here
the threshold level is 40%.

CHE= >7

RESULTS & DISCUSSION

All the surveyed households in the study areas
experienced one or more cases of illness. It is
noteworthy that no individual within these
households had multiple episodes of illness,
resulting in a cumulative count of 829 cases of
illness among the 2944 family members who
were affected during the specified period. Not
all instances of illness were addressed through
medical interventions. Certain cases were
managed through self-treatment, while others
were left untreated. The most common self-
treated or untreated illness cases includes
fever, jaundice, and chicken pox. Untreated
instances of illness were more common in rural
areas, accounting for 12.5% of cases,
compared to a lower rate of 3.2% in urban
areas. Interestingly, private healthcare services
which are primarily urban-centric emerged as
the preferred choice for seeking medical care,
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with a significant proportion of households
(47.3% in rural areas and 69.8% in urban areas)
opting for private health facilities as their
primary healthcare providers. In both rural and
urban areas, overall private health facilities are
the primary source of healthcare. Similar
results were found in a study by Verma et al.
(2018) in Uttar Pradesh, India where the
majority of the population is utilizing private
healthcare services. (7)

During the reference period, overall 22.7% of
households faced catastrophic health
expenditure (CHE). In rural areas, a larger
proportion of households (29%) experienced
CHE. The proportion of households with CHE
was higher in rural areas. In a study by Dalui et
al. 2020 in West Bengal it was observed that
16.2% household had faced CHE. (8). In rural
regions, the majority of households facing CHE
were from the lower-income group (30.2%),
while in urban areas, this was more prevalent

among the middle-income group (46.2%). Both
in rural and urban settings, households
incurring catastrophic healthcare expenses
utilized public, private, or a combination of
both types of health facilities. However, the
study found that most households experienced
CHE when they utilized private healthcare
facilities. Specifically, about 72% of rural
households and 68% of urban households that
used both outpatient and inpatient services
ended up facing catastrophic healthcare
expenses. In rural areas, there was a significant
association between experiencing CHE and
households' annual income (p=0.003), source
of treatment (p=0.000), and type of healthcare
service (p=0.000). However, in urban areas, the
relationship was significant between CHE and
households' annual income (p=0.000) as well
as the type of healthcare service (p=0.000), but
it was not statistically significant between CHE
and source of treatment (p=0.457) (Table 1)

Table 1 CHE and its association with income, place and type of treatment

Variables Rural Urban

Faced CHE p Faced CHE p
Annual Income Yes (%) No(%) Yes (%) No(%)
Lower 48(48) 188(64.2) 6(8) 7(2.3)
Middle 38(38) 88(30) 0.003  39(52) 193(63.7) 0.000
Upper 14(14) 17(5.8) 30(40) 103(34)
Source of Treatment
Public facility 10(10) 111(49.5) 0.000 10(13.3) 53(19.6) 0.457
Private facility 77(77) 109(48.7) 61(81.3) 203(75.2)
Both public and Private facility 13(13) 4(1.8) 4(5.3) 14(5.2)
Type of healthcare service
Outpatient 13(13) 185(82.6) 0.000 15(20) 224(82.9) 0.000
Inpatient 15(15) 13(5.8) 9(12) 18(6.7)
Both outpatient and Inpatient 72(72) 26(11.6) 51(68) 28(10.4)

The results of the binary logistic regression
analysis indicated a significant association
between experiencing CHE and several factors,
including monthly income, educational
attainment of the household head, duration of
illness, presence of under 5-year-old children
and elderly members, and health insurance
status. However, it is worth noting that while
certain variables were found to be significant
overall, some differed between rural and
urban areas. The regression analysis showed
that, for both rural (OR=.130, p<0.001) and
urban areas (OR=.130, p<0.05), as the monthly
household income decreases, the probability
of experiencing catastrophic healthcare
expenditure (CHE) increases significantly. As
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household income increases, so does the
capacity to afford healthcare expenses without
compromising the consumption of essential
items, leading to a lower incidence of CHE. (9)
The likelihood of incurring CHE rises by 65.5%
(OR = 1.655, p<0.1) in rural areas and by 2.3%
(OR=1.023, p<0.1) in urban areas with each
increase in the duration of illness. It was
reported in an earlier study that a higher
duration of illness requires longer hospital
stays and a higher duration of hospital stays
increases the chances of experiencing CHE.
(10) Rural households with children under five
years of age had a 61.3% higher chance of
facing CHE (OR=1.613, p<0.1) while urban
households with members above 60 years of
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age are 88.1% more likely to incur catastrophic
healthcare expenditure (OR=1.888, p<0.05).
Children or elderly persons are more
vulnerable to health risks and thus households
with children and elderly persons are likely to
spend more on healthcare. (11) Many times
children and elderly person requires special
treatment which ultimately increases overall
healthcare expenditures. In rural areas, having
health insurance coverage reduced the
likelihood of CHE by 33.7% (OR = 0.663, p<0.1),
while in urban areas, the reduction was 45.5%

Table 2 Result of Binary logistic regression for CHE

compared to households without health
insurance (OR = 0.545, p <0.1). Health
insurance is an effective financial mechanism
in protecting households from incurring high
expenditure on healthcare, a significant
association between facing CHE and health
insurance was observed in the present study
that households with health insurance had
lower odd of facing CHE. Households in urban
areas with heads of high school education or
above were more likely to incur CHE
(OR=4.466, p<0.05). (Table 2)

Variables Rural Urban

Co-efficient Odd Ratio P-value Co-efficient Odd Ratio P-value
Age (Ln_Age) 3.942 51.531 301 2.290 9.875 1312
Income (Ln_l) -2.041*** .130 .000 -1.902*** .149 .001
Education
Below high school Ref Ref
High school and above .001 1.001 .108 1.496** 4.466 .033
Duration of illness .504% 1.655 .094 012%* 1.023 .097
Household size .109 1.115 .284 .090 1.095 .394
Nature of illness
Acute Ref Ref
Chronic -.063 .939 799 219 1.245 .382
Under five children
No Ref Ref
Yes 478%* 1.613 .088 .167 1.181 .592
Elderly member
No Ref Ref
Yes .106 1.112 .675 .635%** 1.888 .045
Healthcare service utilized
Private Ref Ref
Public .098 1.103 .673 -.346 .708 .349
Health insurance
No Ref Ref
Yes -411%* .663 .065 -.607* .545 .066

***=Significant at 1%, **=Significant at 5%, *=Significant at 10%

CONCLUSION

The present study showed that a significant
portion of households, approximately 23%,
were experiencing CHE. More specifically, the
majority of the sample households depended
on private healthcare services, which resulted
in higher healthcare costs. The study identified
the increasing use of private healthcare
services as a critical concern, contributing to
the occurrence of CHE. The lack of health
insurance coverage added to the distress, as
households were compelled to pay the full cost
of healthcare out of pocket, leading to

catastrophic results when expenses became
deliberately high

RECOMMENDATION

Lack of access to high-quality healthcare
facilities leads rural residents to travel far for
health services, adding to their financial
burden. Based on these findings the study
suggests proper action for improvement in
existing public healthcare facilities; improving
public healthcare facilities in rural areas can
enable rural people to get the required
treatment at nearby health facilities without
visiting other health facilities far from their
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areas. Promoting health insurance is also
essential

LIMITATION OF THE STUDY

The study has been carried out based on
primary data considering only one vyear
reference period. As the data are collected for
a one-year reference period, the possibility of
not reporting some health issues by sample
households cannot be ruled out. Respondents
provided information based on recalling
incidents regarding health issues; therefore,
there might be recall bias.

RELEVANCE OF THE STUDY

Only few studies has been carried out on the
aspects of CHE. The present study has analyzed
out-of-pocket expenditure and related
significant issues at micro level using
household data. The outcome of this study will
help authority to improve public healthcare
infrastructure and quality in rural and remote
regions to make healthcare services available
and affordable to all.
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