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ABSTRACT

Introduction Several low-income and middle-income
countries (LMICs) have implemented health insurance
programmes to foster accessibility to healthcare and reduce
catastrophic household health expenditure. However, there is
little information regarding the population coverage of health
insurance schemes in LMICs and on the relationship between
coverage and health expenditure. This study used open-access
data to assess the level of health insurance coverage in LMICs
and its relationship with health expenditure.

Methods We searched for health insurance data for all LMICs
and combined this with health expenditure data. We used
descriptive statistics to explore levels of and trends in health
insurance coverage over time. We then used linear regression
models to investigate the relationship between health
insurance coverage and sources of health expenditure and
catastrophic household health expenditure.

Results We found health insurance data for 100 LMICs

and combined this with overall health expenditure data for

99 countries and household health expenditure data for 89
countries. Mean health insurance coverage was 31.1% (range:
0%—98.7%), with wide variations across country-income
groups. Average health insurance coverage was 7.9% in low-
income countries, 27.3% in lower middle-income countries
and 52.5% in upper middle-income countries. We did not find
any association between health insurance coverage and health
expenditure overall, though coverage was positively associated
with public health spending. Additionally, health insurance
coverage was not associated with levels of or reductions in
catastrophic household health expenditure or impoverishment
due to health expenditure.

Conclusion These findings indicate that LMICs continue
to have low levels of health insurance coverage and that
health insurance may not necessarily reduce household
health expenditure. However, the lack of regular estimates
of health insurance coverage in LMICs does not allow us to
draw solid conclusions on the relationship between health
insurance coverage and health expenditure.

INTRODUCTION
In recent years, promoting universal health
coverage (UHC) has become a key policy
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Qut-of-pocket payments (00Ps) are major sources
of healthcare spending in low-income and middle-
income countries (LMICs).

= Several LMICs have implemented health insurance
schemes as a means of reducing the burden of
00Ps on households.

WHAT THIS STUDY ADDS

= This study performed an exhaustive search for
health insurance coverage data from LMICs, finding
that coverage is generally quite low.

= 00Ps on health by households do not appear to be
associated with a country’s level of health insurance
coverage.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE AND/OR POLICY

= There are limited current data on health insurance
coverage in LMICs, so improvements in the report-
ing of health insurance coverage could improve esti-

mates of its impact on health expenditure.

focus globally and is now a target of the
Sustainable Development Goals (SDGs).'"™
UHC is defined as the aspiration that all
people receive the quality health services they
need without suffering financially as a result
of seeking healthcare.” This goal requires not
only reaching the people so far not benefiting
from quality health services but also ensuring
that they can access these services without
incurring access fees that worsen their finan-
cial situation.*”

Today, health expenditure by house-
holds in the form of out-of-pocket payments
(OOPs) is an important source of funding
for healthcare in many low-income settings,
representing 40% of total health expendi-
ture in low-income countries.®™® However,
OOPs create a significant barrier to accessing
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healthcare and impose a disproportionately high finan-
cial burden on poor and vulnerable populations.®? To
address this, low-income and middle-income countries
(LMICs) across the globe have been implementing health
insurance schemes that aim to adequately pool resources
and risks while providing sufficient financial protection
for individuals and households.'*"*

Past research has used household surveys and system-
atic reviews to look at health insurance coverage across
LMICs; however, while rigorous in their analysis and
inclusion criteria, they included data on relatively few
countries.'® 1* Furthermore, to date, relatively little is
known regarding the current coverage of health insur-
ance programmes in LMICs, and even less is known
regarding the relationship between insurance coverage,
heath expenditure and the financial burden faced by
households." In this study, we try to address both these
gaps. We first combined all available open-access data on
health insurance coverage in LMICs. We then combined
these data with data on health expenditure to investigate
the relationship between health insurance coverage and
health expenditure and households’ financial protection
against health expenditure.

METHODS

Data

Health insurance data in LMICs

We combined all publically available nationally represent-
ative data on health insurance coverage, country-level
sources of health expenditure and financial protection
indicators. For the 137 countries classified as low, lower-
middle or upper-middle income in 2015, in January
2020 we began to search for health insurance coverage
data from the Demographic and Health Survey (DHS),
Multiple Index Cluster Surveys (MICS), national census
data, WHO reports, World Bank reports and other grey
literature publications and documents.

The DHS and the MICS served as the ‘gold standard’
for nationally representative health insurance coverage
data,'®'” so we first began our data search using the ‘DHS
Program STATcompiler’,'® and the UNICEF MICS data
repository." In the case of countries for which DHS or
MICS surveys were not available, we conducted searches
for English, French, Spanish and Portuguese language
reports and documents in the Pan-American Health
Organization, World Bank and WHO Digital Libraries. If
we were still unable to locate health insurance coverage
estimates via these sources, we searched for census data
and other health insurance coverage estimates on the
webpages of countries’ respective ministries of health,
social welfare and statistics. Lastly, we used PubMed,
Web of Science and Google Scholar to search for peer-
reviewed studies providing estimates of health insurance
coverage for remaining countries (online supplemental
table S1). While searching for health insurance coverage
data, we noted the year of health insurance schemes’
introduction so that we could compare the number of

years of scheme implementation to the level of popula-
tion coverage achieved by the scheme.

Health expenditure data for LMICs

We also obtained open-access data from the WHO Global
Health Observatory data repository in the year 2020 to
analyse country-level health expenditure in relation to
health insurance coverage.19 The repository contained
health expenditure data for 99 of the included coun-
tries for indicators related to current health expendi-
ture (CHE) as a percentage of gross domestic product
(GDP), including government spending as a portion of
CHE, private household spending as a portion of CHE
and external spending, such as international devel-
opment assistance, as portion of CHE. The repository
also included the incidence of catastrophic household
expenditures on health (n=89 countries) and the inci-
dence of households being pushed into poverty by health
expenditures (n=85 countries) (online supplemental
table S1).

Statistical analysis

We analysed the health insurance coverage levels reached

and sources of health financing in LMICs using descrip-

tive statistics. We began by assessing the achieved level of
health insurance coverage, while investigating differences
in health insurance coverage between country income
group and geographic region. Preliminary exploratory
analysis visualised the difference in sources of health
financing between levels of health insurance coverage. In
order to facilitate the visualisation of the relative contri-
butions of government, private and external expenditure
to CHE with respect to health insurance coverage, health
insurance coverage was categorised using k-means clus-
tering. The resulting three categories were low coverage

(0%-23.3%), middle coverage (23.3%-58.5%) and high

coverage (58.5%-98.7%). When possible, the year of

introduction of a country’s predominant health insur-
ance scheme was also used to assess coverage growth over
time (n=59).

Lastly, we sought to investigate whether having higher
levels of health insurance coverage is associated with
lower levels of OOPs and catastrophic household expen-
diture on health. Including countries’ income (Gross
National Income (GNI) per capita in purchasing power
parity-adjusted international dollars (PPP Int §)) as a
control variable, we used linear regression models to
investigate whether a country’s level of health insurance
coverage explains:

» OOPs as a share of CHE.

» Private expenditure on health as a share of CHE.

» Catastrophic household expenditures on health at
the 10% and 25% of household income spending
thresholds.

» Incidence of impoverishment due to household
expenditure on healthcare at the $1.90 /day and
$3.20 /day poverty line thresholds.
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Figure 1 Proportion of population covered by health
insurance by World Bank country income group (A) and
continent (B) (n=100).

For countries with more than 1year of data for health
insurance coverage and health expenditure data avail-
able (n=25), we used country-level income-adjusted
linear regression models to investigate whether changes
in health insurance coverage over time were associated
with corresponding changes in either government, OOP
or private expenditure on health over time.

RESULTS

Health insurance coverage in LMICs

We found health insurance coverage data for 100 out of
137 countries classified as LMICs, with the year of data
ranging from 2001 to 2020. The DHS contributed the
most coverage data (n=56), while other nationally repre-
sentative household surveys such as the MICS, national
census data, WHO reports and other publications and
official documents supplied the remaining data (online
supplemental table S1).

Overall, the mean level of health insurance coverage
in LMICs was 31.1% (95% CI: 24.5 to 37.7), with wide
variations across country-income groups. Average health
insurance coverage was 7.9% (95% CIL: 1.2 to 14.5) in
low-income countries, 27.3% (95% CI: 17.6 to 36.9) in
lower middle-income countries and 52.5% (95% CI: 40.8
to 64.1) in upper middle-income countries (figure 1).
Health insurance coverage varied widely even within the
income groups, especially for middle income countries
(figure 1).

At the regional/continental level, coverage ranged
from a mean of 12.8% (range: 0%-73.5%) in Africa
to 28.0% (range: 0.15%-85%) in Asia, 39.2% (range:
0%-98.7%) in the Americas, 53.3% (range: 4.4%-95%)
in the Western Pacific and 71.7% (range: 2.85%-98.2%)
in Europe (figure 1).

For countries with multiple years of health insurance
coverage data available, we found the mean change in
coverage per year elapsed to be a +1.01% change in popu-
lation coverage, ranging from a difference of -3% per
year (Ghana) to a difference of +10.3% per year (Peru)
(online supplemental figure S1).

12-
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Figure 2 Total current health expenditure as a portion of
country gross domestic product (GDP) relative to proportion
of the population covered by health insurance (n=99).

Health insurance coverage and health expenditure

We did not find any bivariate association between a coun-
try’s level of health insurance coverage and a country’s
overall health expenditure (p=0.175) (online supple-
mental table S2, figure 2).

The relative share of government, private and external
expenditure as portions of CHE appeared notably
different depending on a country’s level of health
insurance coverage (figure 3). However, unadjusted
linear regression models indicated that health insur-
ance coverage was only associated with government and
external expenditures on health (online supplemental
table S3, p<0.001), while when adjusting for a country’s
income, health insurance coverage only remains associ-
ated with domestic government expenditures on health
(p<0.001).

Out-of-pocket expenditure accounted for 39.9%
(95% CI: 36.2 to 43.5) of CHE across included coun-
tries, which translated to 9.4% (95% CI: 7.6 to 11.3)
of households incurring health expenditure exceeding
10% of household income, while 2.1% (95% CI: 1.5 to
2.7) incurred health expenditures exceeding 25% of
household income. Adjusted linear regression models
indicated that a country’s level of health insurance

100
]

60

40
1

O External
O Private
B Government

% of Current Health Expenditure

Middle High

Level of Health Insurance Coverage
Figure 3 The proportions of total current health expenditure
accounted for by government expenditure, private
expenditure and external expenditure (n=99).
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Figure 4 Scatter plots of country-level health insurance
coverage in relation to the proportion of the population
spending more than 10% (A) and 25% (B) of household
income on health (n=89). Scatter plots of country-level
health insurance coverage in relation to the proportion of
the population pushed below $1.90/day poverty line (C)
and $3.20/day poverty line (D) as a result of household
expenditure on healthcare services (n=85). Note the varying
scales of the y-axes.

coverage was not associated with the incidence of cata-
strophic health expenditure among its population
(figure 4), at either the 10% (p=0.451) or the 25%
(p=0.601) of income spending thresholds (online
supplemental table S4).

On the other hand, adjusted linear regression models
did indicate a relationship between health insurance
coverage and the incidence of impoverishment due to
health expenditures at both the $1.90 /day threshold
(p=0.001) and the $3.20/day threshold (p=0.049)
(figure 4). Though in both cases the association was only
modest, as most variability in impoverishment incidence
was accounted for by GNI rather than health insurance
coverage, consistent with the catastrophic expenditure
findings described above (online supplemental table
S5).

For those countries with more than lyear of health
insurance coverage and health expenditure data avail-
able (n=25), country-level income-adjusted linear models
indicated that changes in health insurance coverage over
time are not associated with corresponding changes in
either government (p=0.72), private (p=0.86) or OOP
(p=0.78) expenditure on health over time (online supple-
mental table S6, figure 5, country code abbreviations can
be found in online supplemental appendix I).
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Figure 5 Scatter plots showing the change in country-level
health insurance coverage between observation years in
relation to the proportion of health expenditure accounted for
by government expenditure (A), private expenditure (B) and
out-of-pocket expenditure (C) (n=25). For legend of country
abbreviations, see online supplemental appendix |. GDP,
gross domestic product.

DISCUSSION

Scaling up health insurance coverage is a major health
financing strategy adopted by LMICs to move towards
UHC. We found health insurance coverage data for
100 LMICs, which had a mean coverage level of 31%.
Despite a wide variation in health insurance coverage
between countries, our analyses did not indicate a rela-
tionship between health insurance coverage and any of
the included measures of overall health expenditure or
household health expenditure.

The infrequency of health insurance coverage esti-
mates make it difficult to assess health insurance schemes
in LMICs and their relation to healthcare-related finan-
cial risk. Nevertheless, in this analysis, we acquired health
insurance coverage and health expenditure data for most
LMICs. A recent study using DHS data estimated that
population coverage of health insurance in sub-Saharan
Affrica is generally low, with 28 of the 36 included coun-
tries having less than 10% of their population covered by
health insurance.”” Our analysis shows similar levels of
coverage in Africa at 12% on average and coverage across
LMICs in general at 31% on average.

A recent systematic review has explored reasons for the
slow uptake of health insurance in LMICs, describing the
unaffordability of premiums and poor perceived quality
of care as substantial barriers to attracting and keeping
members of health insurance schemes.”” In order to be
sustainable and effective, insurance schemes and health
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systems should address issues regarding the quality of
healthcare services in order to attract a larger portion
of the population. Unfortunately, as it stands, insurance
schemes in LMICs are far from reaching sufficient levels
of population coverage to be sustainable on their own.*'™**
We expected that the share of government expenditure
on health would be higher in countries with higher levels
of health insurance coverage due to the subsidisation of
health insurance schemes and that private households
would in turn bear a lower proportion of health expendi-
ture. However, one must also consider the possibility that
this relationship could be bidirectional in that higher
levels of government investment in health insurance
schemes could play a role in promoting and increasing
enrolment. Overall, we did not observe a relationship
between health insurance coverage and health expendi-
ture as a portion of GDP (figure 2). While government
health spending as a share of overall health expenditure
was positively associated with health insurance coverage,
household health expenditure as a portion of overall
health spending remained stable across levels of health
insurance (figure 3).

While our findings indicated that countries with higher
levels of health insurance have not alleviated the burden
of OOPs on households, the inverse also seems true in
that households in countries with low levels of health
insurance do not seem to bear a relatively greater burden
of OOPs. A recent systematic review of health expenditure
in LMICs also found that higher spending on voluntary
health insurance schemes did not necessarily correspond
to a lower burden of OOPs.” As such, health insurance is
not likely a useful proxy measure for evaluating progress
towards the achievement of SDG 3.8.2: ‘proportion of
the population that spends a large amount of household
income on health’.?

Similarly, we also expected that in countries with
higher population coverage by health insurance, a lower
proportion of households would incur catastrophic
health expenditures. However, our analysis indicates
that residents of LMICs with high levels health insur-
ance coverage experience catastrophic expenditure and
impoverishment at a similar rate to residents of LMICs
with lower levels of health insurance coverage. However,
at the household level, there is evidence that having
health insurance can confer financial risk protection in
LMICs, but that not all socioeconomic groups benefit
equally.**°

Inequities in the protective effect of health insurance
in LMICs tend to favour urban, better-off population
groups.”” ™ Assessments of a health insurance scheme
in Mexico emphasise that the financial protection of
health insurance beneficiaries may depend on the
quality of nearby health facilities and services, especially
in rural areas where beneficiaries were found to be not
as well protected as those living in urban areas.*® Simi-
larly, studies in the context of Ghana’s National Health
Insurance Scheme indicate that between 6% and 18%
of insured households in rural, resource-constrained

districts continue to suffer from catastrophic expendi-
ture on health.*”*

However, our analysis did not include estimates of
healthcare utilisation or estimates of the share of the
population that forgoes using necessary health service
due to financial barriers to access. As such, future anal-
yses should attempt to determine if residents of coun-
tries with higher levels of health insurance coverage use
healthcare at higher rates than those in countries with
lower levels of health insurance coverage.

For those countries with more than lyear of health
insurance coverage and health expenditure data avail-
able, our analysis indicates that at the country-level, there
is little growth in health insurance over time and that any
change in coverage over time is not associated with corre-
sponding changes in either government, private or OOP
spending (online supplemental table S6, figure 5). While
we cannot make any conclusions from this analysis due to
the small sample size of countries with longitudinal data
available, several factors may explain the lack of growth
in health insurance coverage. For countries relying on
voluntary community health funds as their primary
health insurance scheme, beneficiaries’ perception
that the poor quality of care offered in many contexts
is not worth the cost of the premium stagnant growth
could partially explain the low enrolment rates and high
dropout rates associated with these schemes.” * While
typically offering better benefits packages than volun-
tary community-based health insurance, social security
and other formal employment-based schemes would not
easily allow coverage expansion due to the large informal
economic sector often present in LMICs.”!

CONCLUSION

This study used all available open-access data to assess
the most current levels of health insurance coverage
in LMICs. Our main findings are that health insur-
ance coverage is still quite low in LMICs and that there
is not a clear empirical relationship between health
insurance coverage and either overall health spending,
private expenditure or catastrophic household expend-
iture on health. However, OOPs are a major source of
health financing in LMICs, and the regressive nature of
this financing mechanism forces households to forgo
seeking healthcare or to incur catastrophic expenditure
on health and even impoverishment due to spending on
health. Health insurance may still prove to be an effective
mechanism for removing financial barriers to accessing
healthcare and protecting households against costs of
healthcare. However, this is likely to require wide health
system strengthening efforts to improve the quality and
accessibility of health services. Moreover, the irregularity
with which countries collect and report health insurance
coverage and health expenditure data makes it diffi-
cult to estimate the effectiveness of these schemes and
monitor progress toward UHC. Therefore, countries
should collect data more regularly in order to allow more
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accurate assessments of the progress toward UHC and to
identify which policies should be prioritised to meet this
goal.
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