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ABSTRACT

Background: Equity in health care is defined as equal access to available care for equal need. Out-of-pocket
expenditures are the most inequitable means of health care financing. These payments become catastrophic health
expenditure (CHE) if it exceeds the household’s ‘Capacity to Pay’. As fairness is one of the fundamental objectives of
the health system, identification of the factors responsible for these expenditures is important. Hence this study was
conducted to find out the determinants of CHE and to explore the socioeconomic horizontal equity in relation to it.
Methods: Total 352 households from 9 villages of Amdanga block, North 24 Parganas, were studied for 12 months.
Annual out-of-pocket healthcare expenditure exceeding 40% of annual household non-food expenditure was
classified as CHE and determinants of the same were identified using logit-model. Equity was measured by
Concentration index and modified Kakwani measure (MDK).

Results: Overall prevalence of CHE was 20.7% and highest (39.3%) in the second income quintile. The odds of
incurring CHE were highest (35.43) for the households with member/s requiring inpatient treatment followed by
households having more than five members (12.81). Negative value of concentration index and MDK indicated that
the probability of incurring CHE was disproportionately concentrated among the poor and the financing system was
degressive, however some amount of equity was noted in the poorest quintile.

Conclusions: Apart from the poorest section in the community the poorer and middle income sections are still
exposed to healthcare expenditure shocks and the health care spending was diverse and less equitable.
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INTRODUCTION

Health and health care, a fundamental human right, is
integral to people’s capability to function and flourish as
human beings, and establishing equity in health care has
long been considered an important goal." Starting from
the goal of ‘Health for All by 2000 AD’ set in 30™ World
Health Assembly in May 1977 through Millennium
Development Goals (MDGs) set in Millennium Summit
in September 2000 to today’s Sustainable Development

Goals (SDGs) to be achieved by 2030 and the discussions
on Universal Health Coverage (UHC) — equity has
always remained the central theme and dogma.”® Equity
in health care is defined as equal access to available care
for equal need; equal utilization for equal need and equal
quality of care for all.®” There are two forms of health
equity; (a) “Horizontal” equity which refers to equal
treatment for equal needs, and (b) “Vertical equity”
which refers to unequal treatment for unequal needs.® It
must be recognized that human beings vary in health as
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they do in every other attribute; hence not all the
differences and inequalities in health care are biased.®®
The term inequity has a moral and ethical dimension and
solely refers to the differences which are not only
unnecessary and avoidable but also unfair and unjust.®

But the pluralistic sources of funding health systems as
well as its consequences are highly debated policy
issues.” These funding sources can be broadly grouped
into three categories i.e. public sources, private sources
and external financing/flows.*®** The most concerned
part of private health expenditure is the direct payment by
households while accessing health which is also known
as Out-of-Pocket (OOP) expenditure.'****> The health
system financing of almost all low- and middle-income
countries including India rely heavily on these
payments.'*® As per national health accounts (2004-05)
in India in 2004-05, 71.13% of total health expenditure
came from OOP payments and the recent data by World
Bank suggests that it remains among the highest in the
world (In 2014-O0P payments had accounted for 89.20%
of private health expenditure).’*?** As far as the scenario
of West Bengal is concerned, a study done by Mondal et
al in three districts i.e. Malda, North 24 Parganas and
Bankura, reported that 23.4% of households of
hospitalized people made catastrophic expenditure
(expenditure more than the capacity to pay) and
demonstrated wide chances of tripping into poverty, and
rural people were more vulnerable to such payment.*

These payments are the most inequitable means of health
care financing as these are regressive and can make
health systems less efficient.’*%%*2* Requirement of high
OOP payments are particularly hard on the poor, whose
iliness will either remain untreated or partially treated or
may force them into deeper levels of poverty and as a
result they may remain trapped in the vicious cycle of
illness and poverty.’"? These inequities are likely to
adversely affect not only income distribution but also
access to health services, which in long run can lead to
greater inequality in health status.” Therefore
policymakers consider that health care payments should
be set according to household’s ability-to-pay.***? The
Rashtriya Swasthya Bima Yojana (RSBY) was launched
by ministry of labour and employment, government of
India on April 2008 with the objective to provide
protection to BPL (below poverty level) households from
financial liabilities arising out of health shocks that
involve hospitalization. But it has its own shortcoming
like the criteria of enrolling maximum five members of a
family, coverage of only in-patient care etc.”*** Moreover
study on the magnitude and factors responsible for
expenditures made for accessing health care and the
socioeconomic inequity in relation to it is important as
fairness is one of the fundamental objectives of the health
system.9'26'27

Hence with the above background a longitudinal study
was conducted in a rural setting of West Bengal with the

objectives to find out the determinants of catastrophic
health expenditure and to explore the socioeconomic
horizontal equity in relation to these expenditures.

METHODS
Study type and design

The study was of observational descriptive type with
longitudinal design.

Study settings and period

The study was conducted in selected villages of Amdanga
Community Development (C.D.) Block of North 24
Parganas district, West Bengal for a period of 12 months
from August 2015 to July 2016.

Study population
All households of Amdanga CD Block.
Sample size and sampling procedure

As even after extensive and thorough search of articles,
research papers, studies etc., an appropriate estimate
could not be found to support the estimation of sample
size, a pilot study was undertaken in May 2015 in ten
percent households of one randomly selected village
(Kundapara; 10% of total 432 households i.e. 44) out of
the total 81 villages of Amdanga CD Block. The head of
the household or available adult respondent were
enquired or relevant document checked to find out the
magnitude of out-of-pocket health care expenditure in
last 6 months. It was estimated that 13 out of 44 i.e.
29.5% households had over shot the catastrophic
threshold i.e. more than 40% of the household’s Capacity
To Pay (CTP). Taking 29.5% as prevalence, with 95%
confidence interval, 5% allowable error and 10% attrition
rate in longitudinal design, the sample size came out to be
352(rounded off) households. It was pre-decided that the
study would cover 10% of all the villages (81) of
Amadanga C.D. Block; hence 9 (rounded off) villages
were selected by simple random sampling technique out
of total 8lvillages. The number households from the
selected villages were included in the sample using
probability proportion to size (PPS) technique (Table 1).

The estimated numbers of households from each village
were selected by simple random sampling.

Study variables

Out-of-pocket expenditure is ‘any direct outlay by
households, including gratuities and in-kind payments, to
health practitioners and suppliers of pharmaceuticals,
therapeutic appliances, and other goods and services
whose primary intent is to contribute to the restoration or
enhancement of the health status of individuals or
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population groups. It includes non-reimbursable cost
sharing, deductibles, co-payments, fee-for service
transport costs for accessing healthcare, over-the-counter
medicines and supplies, but does not include pre-paid
fees for health-related taxes or insurance, payments made
by enterprises which deliver medical and paramedical
benefits, mandated by law or not, to their
employees.**5%3 |f total annual out-of-pocket
expenditure for healthcare exceeds 40% of annual
household non-food expenditure then it classified as
catastrophic health expenditure (CHE). 15223233

Table 1: Number of households selected from each
village by probability proportion to size.

. Total number of IS

Village h households
ouseholds
selected

Adhata 1139 67
Sikira 981 57
Kharu 363 21
Rafipur 665 39
Uludanga 547 32
Kamdevpur 720 42
Kumerduni 483 28
Baikunthapur 516 30
Bijoypur 617 36
Total 6031 352

This indicator is calculated as: (Household out-of-pocket
expenditure for health during the past 12 months / Total
household non-food expenditure in past 12 months) x 100

Household non-food expenditure is used as a proxy
measure for a household's capacity to pay
(CTP).2415223233 The explanatory variables used were
household’s  socio-economic and socio-demographic
characteristics, household having any form of health
insurance, an elderly member (age >65 years), an under-
five child, a member with chronic illness, a female
member delivering a baby or having an abortion or
miscarriage and at least one member who was
hospitalized anytime during the reference period.

Study tool and method of data collection

Data were collected by house-to-house visit with the help
of a pre-designed pre-tested schedule. During first visit,
after explaining the purpose, process and nature of the
study, informed consent was taken and interview was
carried out with the head of the household or any
available responsible adult member. The respondents
were enquired about necessary details and the magnitude
of out-of-pocket health care expenditure in last three
months. Available relevant documents were also checked
with permission whenever required. Each household was
visited for total four times with an interval of three
months in a period of one year for collecting relevant
data.

Statistical analysis

Multinomial logistic regression was carried out to
estimate the probability and identify the determinants of
CHE using the logit equation, i.e.

@ (BO+B1X1+B2X2 e +Bnxn)

rly =1] = 1 + ¢ (BO+BIXI+B2XZ o )

Where, y is the presence of CHE. X/, X2,..Xn are
explanatory variables, 51, 52,... pn are the coefficients of
the explanatory variables and 0 is the intercept.

Socioeconomic inequity in relation to CHE was assessed
by the following measures:

(i) Concentration index and concentration curve: The
concentration index, which is one of the most
widely accepted method of defining health
inequalities, was employed to measure the extent
of socioeconomic inequality in CHE.****" It is
defined as twice the area between the
concentration curve and the line of equality (the
45° line running from the bottom-left corner to the
top-right).>3*3" Its value ranges from -1 to +1. Its
positive value here indicates that the variable is
more disproportionately concentrated among the
advantaged, and vice versa. The larger the absolute
value of concentration index, the greater is the
inequality and a zero value implies a state of
horizontal equity in respect to CHE. The formula
for computing the concentration index is: C= (pL;
- poLy) + (pols - psko) + ... + (prabr - prlra),
where C stands for concentration index, p is the
cumulative percent of the sample ranked by
income status, L(p) is the corresponding
concentration curve ordinate, and T is the number
of socioeconomic groups.***3®

(ii) Modified Kakwani measure (MDK): It is the ratio
of the concentration index to the Gini coefficient
(Gini coefficient measures the income related
inequality.*”® It is defined as twice the area
between the Lorenz curve and the line of equality.
Its value ranges from 0 i.e. complete equality, to 1
i.e. complete inequality)."

The interpretation of MDK is as below:

MDK <0 Degressive

MDK =0 Constant payment
0<MDK<1 Accessible

MDK =1 Proportional payment
MDK > 1 Less accessible

All the analyses were done using MS Excel 2010 spread
sheet and SPSS version 20 (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp) software.
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RESULTS

All the 352 households were followed up for 12 months
with no attrition from the initial sample. The prevalence
of CHE was found to be 20.7% as out-of-pocket health
care payments of 73 households in one year was
estimated to over-shoot the 40% cut-off mark. Mean (SD)
age of the head of the household at the beginning of the
survey was 41.67(14.72) years. Other socio-demographic
and socio-economic characteristics of the households
along with prevalence of incurring CHE were given
below (Table 2).

Table 2: Socio-demographic and socio-economic
characteristics of the households (n=352).

. CHE
Variables No (%) No (%) @
Sex of the head of the household
Male 343 (97.4) 68(19.8)
Female 9 (2.6) 5 (55.6)
Religion
Hindu 128 (36.4) 7 (5.5)
Muslim 224 (63.6) 66 (29.5)
Caste
General 243 (69.1) 57 (23.5)
Schedule caste 41 (11.6) 5(12.2)
Other backward classes 68 (19.3) 11 (16.17)

Educational status of head of the household

Primary and below 245 (69.6) 58 (23.7)
Above primary 107 (30.4) 15 (14.0)
Type of family

Nuclear 110 (31.2) 31 (28.2)
Joint 242 (68.8) 42 (17.4)

Economic status (per-capita monthly income
quintile)

Quintile 1 (poorest) 75 (21.3) 16 (21.3)
Quintile 2 (poorer) 61 (17.3) 24 (39.3)
Quintile 3 (middle) 77 (21.9) 14 (18.2)
Quintile 4 (richer) 72 (20.5) 12 (16.6)
Quintile 5 (richest) 67 (19.0) 7 (10.4)
Any health insurance

Present™ 108 (30.7) 26 (24.1)
Absent 244 (69.3) 47 (19.3)
Total 352 (100.0) 73(20.7)

*all the present health insurance were under Rashtriya Swasthya
Bima Yojana (RSBY); @row percentage.

The quintile wise percentage expenditure was given in
Figure 1.

Figure 1 shows that none of the households from poorest
quintile had OOP expenses below 10% of their CTP,
while more than 2/3™ of these households had OOP
expenses in range of 10-20% of CTP. The CHE
proportion was highest (39.3%) in the second quintile
with gradual decrease from there to upper quintiles.

100%

> 40%
80%

130 - 40%
60%

120 - 30%
40%

10 - 20%
20%

122 u<10%

0%

Quintile Quintile Quintile Quintile Quintile Overall
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Figure 1: Per-capita monthly income quintile wise and
overall annual out-of-pocket health care expenditure
of the households in proportion to their annual non-

food expenditure (n=352).
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Figure 2: Concentration curves of incurring
catastrophic health care expenditure.

The association between households incurring CHE in a
year was found to be statistically significant (p<0.05)
with households having; (i) more than five members, (ii)
at least one under-five child, (iii) an event of a delivery or
miscarriage or abortion in that year, (iv) at least one
instance of hospitalization in that year, (v) households
belonging to lower income quintiles in respect to the
richest quintile, and (vi) households not having any form
of health insurance (Table 3). The estimated odds ratios
(95% Cls) of different explanatory variables were given
in Table 3.

The socioeconomic inequality in incurring CHE is
evident from the concentration curve shown in Figure 2.

The concentration curves lies mostly above the line of
equality except in the initial part and the concentration
index value estimated was -0.0756. Negative value
indicated that households with low economic status had a
higher probability of incurring CHE than the rich.
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As the Gini coefficient value estimated was 0.48, hence
the value of modified Kakwani measure (MDK) came out
to be -0.1575 which indicates a degressive health care

financing system i.e. relatively poor people pay more
relative to their income than do relatively rich people.

Table 3: Multinomial logistic regression model results using annual catastrophic health care expenditure as
dependent variable and different characteristics of the households as explanatory variables (n=352).

Variable

Sex of head (male or otherwise)
Religion (Hindu or otherwise)
Caste (General caste or otherwise)

Educational status of head (above primary or otherwise)

Number of family members (<5 or otherwise)

Elderly member (absent or otherwise)

Under-five child (absent or otherwise)

Member with chronic disease (absent or otherwise)
Delivery or miscarriage or abortion (not happened or
otherwise)

Hospitalization (not happened or otherwise)

Income quintile (richest quintile or otherwise)

Health insurance (present or otherwise)

Intercept

Beta SE P Adjusted
coefficient  beta value OR (95% CI
1.090 0.960 0.257  2.97 (0.45-19.53)
0.898 0610 0.141  2.45(0.74-8.11)
0.595 0.555 0.284  1.81(0.61-5.38)
-0.013 0.584  0.983  0.987 (0.31-3.11)
2.500 0.716  0.000 12.81 (2.99-49.52)
1.351 0.769 0.079  3.86 (0.86-17.45)
2.231 0.492 0.000 9.31 (3.56-24.41)
0.593 0.680 0.383  1.81(0.477-6.86)
1.762 0.631 0.005  5.83(1.69-20.06)
3.649 0565 0.000 35.43(10.69-101.34)
1.981 0.807 0.017  7.25 (1.49-28.97)
2.558 0.645 0.000 12.51(3.64-41.72)
-1.405 0.871 0.141  --------

-2 Log LR = 148.921 Pseudo R- Square (Cox and Snell) = 0.435; LR Chi-Square, df, p* value = 200.877, 12, 0.000 SE — Standard
Error; OR — Odds Ratio; Cl — Confidence Interval; LR- Likelihood Ratio.

DISCUSSION

In the present study the prevalence of CHE was found to
be 20.7% and income quintile wise it was highest
(39.3%) in second quintile; even more than the
prevalence (21.3%) found in poorest quintile. The
possible explanation could be that, 77.3% households of
poorest quintile were covered under RSBY in comparison
to 49.2% households of the second quintile. Study done
by Mondal et al reported that 25.3% of the rural
household had to incur CHE.? Estimates of present study
showed that odds of incurring CHE was highest for
household with member/s requiring inpatient treatment
(35.43) followed by households having more than five
members (12.81). Study done by Piroozi et al in West
Iran and Xu et al in rural areas of Shaanxi Province of
China reported that households receiving inpatient
services had the odds of facing CHE, 129.7 and 3.69
times more than other households.®** Pal analyzed the
data of 61* round of National Sample Survey and showed
that socially deprived classes, household size, number of
children and elderly persons in house increased the
probability of catastrophic spending while education level
of primary and above had significant negative impact on
this probability, in rural sectors.** The present study did
not found any significant difference in probability of
CHE with these factors, however, presence of an under-
five member and one/more events of delivery/
miscarriage/abortion were found to have significantly
increased the probability of incurring CHE. The negative
value of concentration index and MDK indicated that
probability of incurring CHE was disproportionately
concentrated among the poor and the financing system
was degressive. However the absolute values were small

i.e. close to zero and the concentration curve for the
poorest quintile was almost directed along the line of
equality indicating a state of near perfect horizontal
equity in CHE. It might be due to the fact that majority of
households belonging to poorest quintile had some form
of health insurance (RSBY) as estimates showed that
households not having any health insurance had 12.51
times higher odds of having CHE.

CONCLUSION

Inpatient treatment, household size, having an under five
or an event of delivery and not having any health
insurance were the most significant determinants of CHE.
RSBY like scheme had provided some form of immunity
for the poorest households and helped in establishing
equity in health spending. However, as the poorer and
middle income sections of the community are still
exposed to financial health shocks, the health care
spending in the rural area studied was diverse, less
equitable and degressive.
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