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Abstract

Introduction The escalating burden of catastrophic health expenditure (CHE) poses a significant threat to individuals and
households in India, where out-of-pocket expenditure (OOP) constitutes a substantial portion of healthcare financing. With
rising OOP in India, a proper measurement to track and monitor CHE due to health expenditure is of utmost important. This
study focuses on synthesizing findings, understanding measurement variations, and estimating the pooled incidence of CHE
by health services, reported diseases, and survey types.

Method Following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, a
thorough search strategy was employed across multiple databases, between 2010 and 2023. Inclusion criteria encompassed
observational or interventional studies reporting CHE incidence, while exclusion criteria screened out studies with unclear
definitions, pharmacy revenue-based spending, or non-representative health facility surveys. A meta-analysis, utilizing a
random-effects model, assessed the pooled CHE incidence. Sensitivity analysis and subgroup analyses were conducted to
explore heterogeneity.

Results Out of 501 initially relevant articles, 36 studies met inclusion criteria. The review identified significant variations in
CHE measurements, with incidence ranging from 5.1% to 69.9%. Meta-analysis indicated the estimated incidence of CHE
at a 10% threshold is 0.30 [0.25-0.35], indicating a significant prevalence of financial hardship due to health expenses. The
pooled incidence is estimated by considering different sub-groups. No statistical differences were found between inpatient
and outpatient CHE. However, disease-specific estimates were significantly higher (52%) compared to combined diseases
(21%). Notably, surveys focusing on health reported higher CHE (33%) than consumption surveys (14%).

Discussion The study highlights the intricate challenges in measuring CHE, emphasizing variations in recall periods, com-
ponents considered in out-of-pocket expenditure, and diverse methods for defining capacity to pay. Notably, the findings
underscore the need for standardized definitions and measurements across studies. The lack of uniformity in reporting exac-
erbates the challenge of comparing and comprehensively understanding the financial burden on households.

1 Introduction

The fundamental goal of any healthcare system is to provide
quality care to the citizens and to ensure that they are pro-
tected from disproportionate health expenditure [1]. How-
ever, several hurdles remain in the way of achieving this
objective. Out-of-pocket expenditure is one of the mounting
challenges, and serves as the primary source of healthcare
financing in low- and middle-income countries [2]. Health
expenditures that require households to reduce spending on
basic necessities are termed “catastrophic expenditures”
[3]. The effect of such health expenditure on households
in developing countries can be devastating. Subsequently,

Extended author information available on the last page of the article

there is a growing interest in the incidence of catastrophic
expenditure and their effect on individuals, households and
communities in India. However, it is difficult to compare the
findings of these studies because of the wide variation in
the measurement of health expenditures, methodologies and
thresholds employed to measure catastrophic expenditure.
While the proportion of healthcare expenses covered
directly by patients at the point of care, known as out-of-
pocket payments, has been decreasing on a global scale, the
out-of-pocket expenditure as a percentage of income has not
shown a corresponding decline [4]. In 2019, over 930 million
people experienced financial hardship across the world while
obtaining healthcare. Due to the inadequate quality of care,
frequent absenteeism among staff, and equipment short-
ages in public health facilities in India [5], out-of-pocket
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Key Points for Decision Makers

The meta-analysis revealed an overall incidence of
catastrophic health expenditure (CHE) of 30% at a 10%
threshold in India, indicating a significant portion of the
population faces financial hardship due to healthcare
costs.

The study found no statistical difference in the incidence
of CHE between inpatient and outpatient healthcare
services, suggesting that both types of healthcare needs
contribute similarly to financial strain on households.

Disease-specific CHE estimates were significantly
higher, at 52%, compared to 21% for combined diseases,
pointing to the increased financial burden associated
with specific health conditions.

Surveys focused on health reported a higher incidence
of CHE (33%) compared to consumption surveys (14%),
indicating that the methodology and focus of surveys
influence the reported prevalence of financial hardship.

The review underscores the challenges in measuring
CHE due to variations in recall periods, out-of-pocket
expenditure components, and definitions of capacity to
pay, highlighting the necessity for standardized defini-
tions and measurements across studies to accurately
assess and compare the financial impact of healthcare on
households.

expenditure has risen significantly, comprising around 64%
of total healthcare financing. Consequently, private practi-
tioners have emerged as the primary healthcare providers
for the poor, particularly in rural regions [5]. As countries
across the globe ambitiously stride towards universal health
coverage (UHC), a thorough understanding of health burden
is necessary for an effective and efficient monitoring and
policy interventions. Numerous studies have made attempts
to study the burden of disease in terms of CHE in India.
Evidence indicates that such estimation is sensitive to the
methods and definitions of OOPE and CHE, which, as a
result, may vary significantly across the studies [6]. Previ-
ous systematic reviews have been limited to studying the
economic cost of NCDs for India [7] and of the economic
impact of diseases on low- and middle-income countries
[8]. Therefore, a systematic review that solely focuses on
understating financial burden among households in India is
much needed. Specifically, this paper endeavours to under-
stand how the incidence of catastrophic health expenditure is
measured across the studies. The review also strives to esti-
mate the pooled incidence of catastrophic health expenditure
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by type of health services, reported disease and type of sur-
veys employed.

2 Method
2.1 Search Strategy

The team consisting of three members (independent
researchers) including the author prepared the search strat-
egy following the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines.
Searches were conducted in PubMed, Google Scholar, Sci-
ence Direct, SCOPUS, Web of Sciences, JSTOR and Econ-
Papers. The key terms used for search strategy included
(although not restricted to) a combination of the following
terms “Health cost”, “Health expenditure”, “Financial Bur-
den of Health” “Health spending” “Catastrophic expendi-
ture”, “Impoverishment”. Detailed search terms are given in
the Appendix. The literature search was conducted during
April-May 2023 and involved reviewing of the abstracts by
all the members of the team. Studies that were approved
by two researchers were considered for full paper reviews,
based on the following inclusion and exclusion criteria. All
the members extracted the data independently and read the
final list of papers included for review.

2.2 Inclusion Criteria

1. Observational or interventional studies published on
India during the period of 2010-2023.

2. Studies reported or published in literature in peer
reviewed journals.

3. Publication that reported incidence of catastrophic
health expenditure for all individuals and for all ages
through a household survey or through a national,
regional or state representative health facility survey.

2.3 Exclusion Criteria

1. Publications that have reported health spending based
on pharmacy revenue.

2. Disease estimated or loss of economic cost at an aggre-
gate or national level.

3. Publications that reported health spending or economic
losses at one or several health facilities that were not
representative of the entire community.

4. Unclear reported definitions or samples to measure
health expenditure or CHE.

5. Case reports, national reports or state reports. System-
atic review papers, commentaries or letters to editor.
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All the empirical papers on catastrophic health expendi-
ture in India that were published in peer-reviewed journals
are included. Systematic reviews or studies that employed a
meta-analysis or were dissertations and working papers are
not included. The studies were tabulated in Excel sheets and
included the names of the authors, publication year, title,
source of data, definitions, sample size, incidence reported,
and summary of the findings. In case of studies that did not
report proper incidence or sample sizes, the corresponding
authors were requested to provide the required tables. The
PRISMA diagram for selection of studies is shown in Fig. 1.

2.4 Meta-Analysis

In meta-analysis, before estimating pooled incidence or prev-
alence we need to decide between two modelling approaches
for calculating the summary effect size: the fixed-effects and
random-effects models [9]. The fixed-effects model is used
when studies share the same population, procedures and con-
ditions, which is often not the case in practice. Effect sizes
can vary between studies due to methodological differences,
leading to a normal distribution of true effect sizes. The
random-effects model accounts for this variability, allow-
ing for differing true effect sizes between studies, while the
fixed-effects model assumes no between-study variability by
setting the between-study variance to zero [10]. In the pre-
sent study, a random effects meta-analysis using logit trans-
formation is performed to calculate the combined CHE from
various studies. Study heterogeneity was assessed using the
12 statistic. The 12 statistic, which ranges from 0 to 100%,
serves as an indicator of the degree of heterogeneity within
a dataset. A higher I? value corresponds to greater heteroge-
neity. When the I is below 40%, it may imply that the level
of heterogeneity is not substantial, whereas an I? exceeding
75% could signal significant heterogeneity [11]. Sensitivity
analysis is carried using a method known as leave-one-out
analysis. In this analysis, the pooled incidence of CHE is
estimated by excluding each study at a time. All analyses
were carried out in R version 4.3.0. and used various pack-
ages such as metafor and meta.

3 Results

Initial search in all the platforms resulted in a total of 5839
articles of which 1857 articles were found to be duplicated,
leaving 3985 articles for further consideration. Of these arti-
cles, 3484 articles were not relevant to the research ques-
tion, leaving about 501 articles for further title screening
and abstract screening. Out of the 501 articles, 440 were not
relevant to the research question and not related to Indian
literature, leaving 67 articles for full review. From these
67 articles, 31 studies were excluded if full-text was not

available or it did not address the research question, leaving
36 articles that met the inclusion criteria.

3.1 Characteristics of the Studies Included

A comprehensive review of multiple studies was conducted
to provide insights into the extent of financial burden
imposed on Indian households due to healthcare costs. The
included studies report 77 distinct points, out of which 57
data points reported CHE at the 10% level of threshold while
19 data points employed the 40% definition. Tablel A—1C
outlines key details of the included studies at 10% CHE
stratified by study type, survey years, disease group, and
health service settings.

The findings from various studies reveal a noteworthy
range of catastrophic health expenditure estimates in India.
The studies depict a large variation, ranging from 5.1% to
69.9% depending on the survey design, disease specific
and type of health services. Higher reporting of CHE was
found to be for disease-specific studies as compared to
studies that have reported for an overall disease in house-
holds. The majority of the studies included inpatient and
outpatient expenditures to calculate CHE. The estimates
for different types of health services of CHE varied from
6% to 58% for inpatients, and for outpatients it ranged
from 7% to 69.9%. Such wide variation has been observed
among disease type and survey type.

3.2 Measuring Out-of-Pocket (OOP) Expenditure

A consistent measurement of out-of-pocket expenditure
(OOP) is crucial for assessing the healthcare burden in vari-
ous studies. The systematic review uncovered variations in
how studies defined OOP expenditure, particularly in terms
of two key aspects: the recall period and the components
considered for inclusion in OOP expenditure.

3.2.1 Recall Period for Reporting OOP

The recall period used to report OOP expenditure for out-
patient and inpatient care has shown diversity across the
studies. For outpatient expenses, the reported expendi-
ture has varied, with some studies using 15 days, others
using 30 days (1 month), and others employing a 365-day
(1-year) timeframe. In the case of inpatient care, a consist-
ent recall period of the last year from the date of interview
was observed in all the studies. To make the reporting of
expenditures uniform, some studies have employed mul-
tipliers, especially when they aimed to report a combined
figure for both outpatient and inpatient OOP. For instance,
studies by Pandey et al. [12], Yadav et al. [13]. Sangar et al.
[14], Nanda and Sharma [15] and Mohanty and Dwivedi
[16] converted the recall period to a 1-month period for both
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Fig. 1 Selection of studies for R R

systematic review and meta- 5839 identified

analysis. CHE catastrophic records from

health expenditure database searching
3985 articles

remained after
removing duplicates

501 articles for
screening of
abstracts

67 studies were
included for full text
review.

31 studies included.

inpatient and outpatient expenditures before aggregating
the figures. In contrast, other studies have annualized the
costs to facilitate comparisons [17-21]. In the Longitudinal
Aging Study in India (LASI) data, all inpatient and outpa-
tient expenditures were standardized for the 30 days prior
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3484 articles were
removed as they did not
found relevant to the
research question

434 articles were
removed as they were
not found relevant to
Indian literature

15 texts were excluded
due to non-availability
of full text.

6 text did not have
information on CHE,
requested authors
through mail. When
not received any
communication those
studies were excluded..

7 Studies did not
address the research
question.

3 Studies did not have
proper mention of
definition of CHE or
other problems.

to the survey period [22]. Some studies did not explicitly
address the adjustment of the recall period for expenditures
[23-26]. However, it becomes evident from the tables in
Karan et al. [24] that inpatient yearly expenses were con-
verted into monthly expenditures, and a similar adjustment
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was made for outpatients. In primary surveys, such as Mau-
ryaet al. [31], OOP expenditure was considered directly for
a l-year period. In a tuberculosis (TB) study conducted in
Bangalore, medical expenses were collected in the first 2
months and last 2 months of the survey [27].

Extant literature highlights that different studies have
adopted varying methods to adjust the reporting period.
However, concerns arise when studies multiply or divide
reported expenditures to extend or shorten the period, as
this assumes that the expenditure will be recurring regularly
within households, which may not always be the case. For
instance, studies like Lee et al. [17] aggregated outpatient
costs into an annual cost, necessitating the assumption that
outpatient expenses incurred in a given month will persist
throughout the year. Such assumptions may lead to an over-
estimation of expenditure rather than capturing the actual
expenses incurred by most households.

3.2.2 Components to Define OOP

The definition of OOP expenses in the context of healthcare
can be divided into two main components: medical expenses
and non-medical expenses. However, there is no universally
accepted standard for categorizing specific subcomponents
within these expense categories. For instance, some studies
classify transportation, food and accommodation as non-
medical expenses, while others exclude transportation from
this category [28]. Additionally, some studies consider food
expenses incurred during waiting periods as non-medical
[29]. A clear and consistent definition of OOP expenses is
crucial for understanding which components were consid-
ered by different studies in defining OOP and, consequently,
assessing the financial burden and for comparisons.

Several studies have explicitly defined both medical and
non-medical expenses within the OOP framework [13, 18,
25, 26, 30-32]. However, some studies have not provided a
comprehensive definition of OOP or the specific components
involved [33, 34]. It's important to note that surveys collect-
ing information on maternal and child-care expenses should
address these expenses when calculating OOP. For instance,
some studies have considered maternal care expenditure as
part of inpatient healthcare costs [16], while others have
excluded child-care or maternal-related expenditures [28,
30].

When defining OOP expenses, studies have to account
for reimbursement adjustments. Some studies have defined
OOP after adjusting for reimbursement of healthcare pay-
ments [12-15, 17, 23, 25, 30, 32, 35], while others have not
discussed reimbursement adjustments [18, 26, 34].

When examining primary surveys related to TB patients,
both direct and indirect costs are typically aggregated as
OOP expenses [27, 29, 31]. However, there are nuances in

what costs are included in these calculations. For instance,
in the study by Madan et al., certain costs, such as expenses
involving food supplements based on medical advice and
the cost of accommodation were not counted towards OOP
cost [27]. On the other hand Muniyandi et al. broadened
the scope and also considered indirect costs of TB as loss
of wages due to work absenteeism and the inability to work
due to the disease when calculating OOP [29]. Additionally,
studies have included caretaker accommodation charges as
a component of non-medical expenses [31].

When defining OOP, there are different questions
included in the surveys depending upon the survey type,
respondent, and number of items included in the survey
list [6, 36]. Therefore, studies have to clearly define what
components are collected for the survey and what exactly is
included in the definition of OOP expenses.

3.3 Variations in Catastrophic Health Expenditure
(CHE) Methods (Payment Ability)

Catastrophic measurement involves using health-spending
ratios, calculated against specific denominators, as thresh-
olds to determine the extent of catastrophic spending. Most
studies employ one of the two main methods to define the
denominator for CHE: the capacity to pay (CTP) or the total
household expenditure. The common threshold for CTP is
40%, while the total household budget share is set at 10%.
However, the way of estimating CTP can vary between
studies.

Some studies have approximated the CTP by determining
a subsistence expenditure, which, too, differs across stud-
ies. When subsistence costs are less than or equal to food
expenses, CTP is calculated as the difference between total
expenditure and these subsistence costs. However, if sub-
sistence expenses are more than food expenses, CTP is then
defined by the difference between total expenditure and the
actual food expenses. The criteria for defining what consti-
tutes subsistence expenses also differ. Some studies calculate
it based on the poverty line, which can vary significantly.
Some studies have defined it as the average food consump-
tion at the 45th and 55th percentiles of total consumption
expenditure [22, 33-35]. Alternatively, others have defined
subsistence expenditure as the median food expenditure [16],
with further segmentation for rural and urban areas [37].

When the surveys do not explicitly allow for the calcula-
tion of subsistence or food expenditure, studies have used
various poverty estimates from different committees to esti-
mate subsistence expenditure. For instance, the study by
Pandey and Meltzer [38] used poverty lines from the Ranga-
rajan Expert Group, while Nanda and Sharma [15] employed
poverty lines from the Tendulkar committee, multiplied by
household sizes, to define subsistence expenditure.
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Even when CHE is defined as the share of health spend-
ing relative to total household expenditure, studies have not
used a consistent cut-off point. Some studies have defined
CHE as health expenses equal to or exceeding 10% of total
expenditure without discussing other expenses in detail like
food, lodging and transportation [12, 14, 30, 34]. Others
have defined health expenditure as including expenses like
food, lodging and transportation exceeding 10% as CHE [13,
14, 17, 21, 23-26, 28, 32, 39, 40].

Some studies have adopted alternative methods to meas-
ure CHE that deviate from the existing methods. For exam-
ple, Yadav et al. [13] defined CHE based on consumption by
a single person or an average for household with two mem-
bers. Engelgau et al. [20] defined CHE as a ratio exceeding
30% of health spending and the difference between total
household spending and poverty line spending, multiplied by
household size. Gupta and Joe [41] employed a multidimen-
sional approach, using five different criteria to define CHE.

3.4 Meta-Analysis

Meta-analysis for incidence of CHE estimates has been
depicted in Fig. 2 as a forest plot. The incidence of CHE
estimated at the 10% level of threshold is 0.30 [0.25-0.35].
12 at the bottom of the graphs denotes the heterogeneity. In
the analysis, I? was found to be 100%, indicating hetero-
geneity across the studies. In cases where heterogeneity
is identified, suggesting unaccounted variations among
study estimates, one of the methods employed to elucidate
this heterogeneity is conducting subgroup analysis. Stud-
ies were stratified into groups of health services, diseases
groups, and surveys used to estimate CHE. The incidence
of CHE based on each stratification are discussed in detail
below.

No significant differences were observed in the combined
estimates of CHE incidence across different healthcare ser-
vices. Figure 3 shows the pooled incidence by health ser-
vices considered for both (inpatient and outpatients), inpa-
tient only and outpatient only. The overall pooled incidence
of CHE varied from 0.25 to 0.44, with an estimated total
value of 0.35, while for inpatients it is 0.35 [0.22-0.47] and
for outpatient 0.34 [0.18-0.50]. The nonexistence of a sta-
tistical difference by health services might be due to differ-
ences in the recall period and converting the recall period
for uniformity. For example, in the review it was found that
the majority of the studies adjusted the annual inpatient cost
to a monthly cost while outpatient cost (reported to 15 days)
was converted into a monthly cost. When converting an out-
patient cost into monthly or yearly expenses, it is assumed
that that there will be a recurrence of the same expenditure
for every month or every 2 weeks. Such an occurrence in
real-life situations is less likely.
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Estimates of the pooled CHE for different disease groups
are presented in Fig. 4, CHE:s for specific disease group are
higher than the estimates of CHEs for combined diseases.
The pooled incidence for specific diseases was found to be
0.52 [0.46, 0.58], while for combined disease it was found to
be 0.21 [0.17, 0.25]. Here a statistical difference was found
between two subgroups at the 5% level of significance.

To account for CHE by type of survey, the studies have
been categorised into three different types of surveys. Firstly,
the surveys focused on health and its aspects—health sur-
veys. Secondly, health expenditure was investigated as a
part of household schedule called consumption surveys.
Thirdly, there were primary surveys. A statistical difference
was found between pooled estimates of these three surveys
types. The pooled estimates surveyed by a consumption sur-
vey are found to be less, 0.14 [0.12, 0.16] as compared to
health surveys, 0.33 [0.27, 0.39] and primary surveys, 0.30
[00, 0.86]. As pointed out by Raban et al., estimates of CHE
differ by the type of survey, estimates of CHE from a health
survey are more likely to report a higher incidence of CHE
as compared to consumption surveys. Such differences might
be due to the number of detailed questions covered by the
health surveys [6].

Sensitivity analysis (see Online Supplementary Material
(OSM) Fig. 1S), in which the meta-analysis was iteratively
performed with the exclusion of each study, revealed that no
single study had an impact greater than 1% on the overall
estimate of the incidence of CHE (Fig. 5).

4 Discussion

Catastrophic health expenditure is a critical metric for
assessing the financial safeguards offered by healthcare sys-
tems worldwide, and it has been quantified using diverse sur-
vey tools [6]. This metric, which signifies expenses surpass-
ing a specific portion of a household's total consumption or
income, has gained substantial prominence, culminating in
its inclusion as indicator 3.8.2 in the UN Sustainable Devel-
opment Goals. The present study reviewed the measurement
of CHE and quantified the CHE through a meta-analysis
for India. It was found that about one-third of households
affected by disease have incurred catastrophic expendi-
ture (at 10% of total household expenditure). Analysis by
Xu et al. [42] estimates a range of 0—10% of CHE across
the countries, while Heijink et al. [36] using a the World
Health Survey has estimated a range between 0.6 and 30%.
Pooled analysis from African countries indicated that one in
six households have faced financial difficulty seeking health
care [43].

As in the sub-Saharan context [43], it was found that the
incidence of CHE is high among studies that have reported
CHE for a particular or group of disease. Nevertheless,
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Source Proportion (95% CI)
Mohanty, S. K., & Dwivedi, L. K. 0.21[0.20; 0.21]
Mohanty, S. K., & Dwivedi, L. K.  0.24 [0.24; 0.25]
Mohanty, S. K., & Dwivedi, L. K.  0.17 [0.17; 0.18] :
Mohanty, S. K., & Dwivedi, L. K. 0.06 [0.06; 0.06] [ |
Mohanty, S. K., & Dwivedi, L. K.  0.09 [0.09; 0.09] :
Mohanty, S. K., & Dwivedi, L. K.  0.06 [0.06; 0.06] [ |
Mohanty, S. K., & Dwivedi, L. K. 0.16 [0.16; 0.16]
Mohanty, S. K., & Dwivedi, L. K.  0.17 [0.17; 0.18] i
Mohanty, S. K., & Dwivedi, L. K. 0.12 [0.12; 0.12]
Kastor, A., & Mohanty, S. K. 0.49 [0.49; 0.49]
Pandey et al., 0.12[0.12; 0.13] [ ] :
Pandey et al., 0.11[0.11; 0.11] [
Pandey et al., 0.15[0.15; 0.15] :
Pandey et al., 0.18 [0.18; 0.18]
Pandey et al., 0.11[0.11; 0.11] [ |
Pandey et al., 0.21[0.21; 0.21] i
Pandey et al., 0.25[0.25; 0.25]
Raban et al., 0.14 [0.14; 0.14] [ ]
Raban et al., 0.14 [0.14; 0.14]
Raban et al., 0.43 [0.43; 0.44]
Raban et al., 0.20 [0.20; 0.20] é
Raban et al., 0.32[0.31; 0.33]
Yadav et al., 0.48 [0.48; 0.49]
Yadav et al., 0.41[0.41; 0.42] i
Yadav et al., 0.41[0.41; 0.42]
Yadav et al., 0.48 [0.47; 0.49]
Sriram, S., & Albadrani, M. 0.11[0.11; 0.11]
Sriram, S., & Albadrani, M. 0.17 [0.16; 0.17] a
Dwivedi et al., 0.12 [0.12; 0.13] a :
Dwivedi et al., 0.15 [0.14; 0.15]
Dwivedi et al., 0.17 [0.17; 0.18] [+ |
Karan et al., 0.40 [0.39; 0.40]
Karan et al., 0.47 [0.46; 0.47] i
Karan et al., 0.63 [0.62; 0.65]
Singh et al., 0.07 [0.05; 0.09] B
Singh et al., 0.52 [0.45; 0.59] i ——
Behera, S., & Pradhan, J. 0.44 [0.44; 0.45]
Sharma et al., 0.25 [0.25; 0.26]
Nanda, M., & Sharma, R. 0.19[0.19; 0.19] :
Nanda, M., & Sharma, R. 0.14 [0.14; 0.14]
Nanda, M., & Sharma, R. 0.18[0.18; 0.18] i
Sangar et al., 0.24 [0.23; 0.24]
Muniyandi et al., 0.31[0.27; 0.36] —.—
Rajasulochana, S. R., & Kar, S. S. 0.58 [0.55; 0.61] : : 3
Yadav et al., 0.50 [0.47; 0.53] . 5
Yadav et al., 0.42 [0.38; 0.46] . B
Yadav et al., 0.49 [0.46; 0.53] i . =
Yadav et al., 0.70 [0.66; 0.73] -
Yadav et al., 0.55 [0.49; 0.61] i —4—
Yadav et al., 0.52 [0.47; 0.58] ——
Shahrawat, R., & Rao, K. D. 0.05 [0.05; 0.05] [ |
Lee et al., 0.24 [0.24; 0.24] i
Verma et al., 0.68 [0.68; 0.69]
Verma et al., 0.64 [0.63; 0.64]
Yadav et al., 0.51[0.49; 0.52] i
Total 0.30 [0.25; 0.35] -
Prediction interval [0.00; 0.67] : : : I : | I I
0 01 02 03 04 05 06 07

Heterogeneity: x2, = 274299.57 (P < .001), /> = 100%

Fig. 2 Meta-analysis of overall catastrophic health expenditure for India

Proportion (95% CI)
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Source

Proportion (95% CI)

Mohanty, S. K., & Dwivedi, L. K.
Mohanty, S. K., & Dwivedi, L. K.
Mohanty, S. K., & Dwivedi, L. K.
Kastor, A., & Mohanty, S. K.

0.06 [0.06; 0.06]
0.09 [0.09; 0.09]
0.06 [0.06; 0.06]
0.49 [0.49; 0.49]

Yadav et al., 0.41[0.41; 0.42]
Yadav et al., 0.41[0.41; 0.42]
Singh et al., 0.52 [0.45; 0.59]

Nanda, M., & Sharma, R.
Rajasulochana, S. R., & Kar, S. S.

0.14 [0.14; 0.14]
0.58 [0.55; 0.61]

Yadav et al., 0.50[0.47; 0.53]
Yadav et al., 0.42 [0.38; 0.46]
Yadav et al., 0.49 [0.46; 0.53]

Mohanty, S. K., & Dwivedi, L. K.
Mohanty, S. K., & Dwivedi, L. K.
Mohanty, S. K., & Dwivedi, L. K.

0.16 [0.16; 0.16]
0.17[0.17; 0.18]
0.12[0.12; 0.12]

Yadav et al., 0.48 [0.48; 0.49]
Yadav et al., 0.48 [0.47; 0.49]
Singh et al., 0.07 [0.05; 0.09]
Nanda, M., & Sharma, R. 0.18[0.18; 0.18]
Yadav et al., 0.70 [0.66; 0.73]
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Fig.3 Sub-group meta-analysis for inpatient and outpatient catastrophic health expenditure for India

comparatively fewer studies offered separate disease esti-
mates for CHE, so further population-wide studies sensitive
to this distinction are warranted.

Studies in India have shown that CHE is more prevalent
among inpatients than outpatients, as highlighted by Yadav
et al. [32]. In contrast, this meta-analysis did not reveal
significant disparities in CHE rates among outpatients,
inpatients, and cases where both settings were considered
in CHE calculations. A noteworthy issue arises from the
various multipliers used when reporting total, outpatient
and inpatient expenditures in these studies. These multipli-
ers can lead to discrepancies, potentially resulting in under-
reporting or over-reporting of health expenses, as reported
by Raban et al. [6]. For instance, in the context of outpatient
expenses, a shorter recall period was consistently employed
in all Indian surveys. It is important to note that shorter
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recall periods are associated with less recall error, as sug-
gested by Clarke et al. [44]. However, the combination of
shorter recall periods and the use of multipliers for outpa-
tient expense adjustment may result in an overestimation
of health expenses across the studies. As noted by Engelau
et al. [20], it is improbable that households reporting health
spending in the last 2 weeks will follow the same expendi-
ture pattern in the next 2 weeks, or maintain a consistent
pattern throughout the year.

As pointed out by Lu et al. [45] and Xu et al. [42], esti-
mates of household spending on healthcare are sensitive to
survey instruments. The present study also revealed a vari-
ation of such sensitivity through pooled CHE estimates by
type of survey. In India, for health estimates two types of
surveys were used, one is consumption and expenditure
surveys, which do not have a detailed question on health
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Fig.5 Sub-group meta-analysis by type of survey, catastrophic health expenditure for India
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expenditure, and others are health surveys. While the health
surveys have an intense focus on health, they might result
in higher estimates of health expenditure and lower esti-
mates of other expenditure [6, 42], consequently we might
observe higher CHE estimates from health surveys as com-
pared to consumption surveys. The findings of the study
are supported by a validation survey carried out by Raban
et al. [6] on various Indian surveys, which discovered that
comprehensive health surveys tend to report higher health
expenditures.

The meta-analysis results, which highlight a significant
incidence of CHE at 0.30 [0.25-0.35], raise important con-
cerns about the financial burden of healthcare on house-
holds, particularly in the context of OOP spending and the
lack of health coverage in India. Despite efforts to improve
health insurance coverage, a large segment of the Indian
population still pays for health services directly from their
own pockets. This situation forces many into financial hard-
ship when faced with serious health issues, as indicated by
the high incidence of CHE. The meta-analysis results illus-
trate the urgent need for expanded and more effective health
coverage in India [46]. The high levels of OOP spending
and the significant incidence of CHE indicate that many are
left without adequate financial protection against unexpected
health crises. Enhancing health insurance coverage, in terms
of both reach and depth, could mitigate the impact of OOP
spending and reduce the incidence of CHE.

This study provides important evidence for discussions
on policy and health financing reforms by demonstrating
that a substantial portion of people experience financial bur-
den, even though the Government of India has implemented
a social insurance scheme through the Ayushman Bharat
programme and Rashtriya Swasthya Bima Yojana (RSBY).
Policies aimed at increasing coverage should particularly
focus on the most vulnerable populations and those fac-
ing high-cost diseases. As highlighted by Yadav et al. [32],
the national insurance scheme only covers inpatients. The
pooled estimates suggest no difference in financial burden
for inpatient and outpatient care, components towards out-
patient departments (OPDs) must be added to national insur-
ance schemes. The study findings also highlight the need for
uniformity in OOP measurements across the studies such as
deduction of insurances, cost of accommodation, and other
charges; a standard adaption of health spending measure-
ments will standardise definitions of CHE.

This study is not without some limitations. The pooled
CHE estimate is mostly based on surveys which often do not
capture people who are unable to access healthcare due to
financial constraints and may be reporting lesser expenses
or zero. With such limitations across the survey based CHE
estimates, the pooled estimates performed in this may not
represent a true CHE estimate. In the absence of many stud-
ies on CHE at a 40% threshold, pooled estimates from this

threshold were not reported. Estimates from CHE at 40%
and compared with the 10% threshold definition could have
been greater exercise in understanding variation in CHE due
to measurements of CHE. Third, India has limited national
surveys and all the studies reported here are mostly based
on these four to five national surveys across the time period.
Thus, there may be a bias in the estimates as studies mostly
used the same surveys in CHE estimations.
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