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Abstract

Background Financial risk protection (FRP) is central to Universal Health Coverage (UHC), aiming to shield individuals
from financial hardship when accessing essential healthcare services. This study estimates trends and projections

for FRP indicators in Vietnam from 2010 to 2030 at both national and sub-national levels, assesses the probability of
achieving UHC targets, and analyses demographic-, geographic-, and socioeconomic-related inequalities.

Methods Data from 168,812 households collected in six nationally representative surveys (2010-2020) were
analysed. FRP coverage was evaluated using indicators including catastrophic health expenditure (CHE),
impoverishing health expenditure (IHE), further impoverishing health expenditure (FIE), financial hardship expenditure
(FHE), and the revised SDG 3.8.2 indicator, across multiple thresholds (10%, 15%, 25%, 40%). Bayesian models
projected trends and estimated the probability of achieving the 2030 UHC targets. Inequality analyses using relative,
slope, and concentration indices were conducted across ethnicity, dependency ratio, urban-rural residence, region,
wealth quintile, and educational level.

Findings National FRP coverage was relatively high in 2020 (78.1%-94.9%), with modest improvements projected
for 2030 (81.4%-95.4%). However, probabilities of achieving UHC targets remain low, with only protection from IHE
showing moderate prospects (83.6%). Ethnic minorities, rural households, and those with high dependency ratios
were consistently disadvantaged, especially regarding IHE and FHE. Regional disparities were pronounced, with lower
coverage in Central highland and Central Coast regions, compared to the Southeast and Red River Delta regions.
Significant socioeconomic inequalities persisted, disproportionately affecting the poorest and least educated groups.
Inequality gaps widened over time, particularly among regions and educational levels.

Interpretation Our findings suggest that Vietnam is unlikely to achieve full financial risk protection by 2030, given
modest projected improvements and low probabilities of meeting UHC targets. Persistent and widening inequalities,
particularly by region and educational level, underscore the need for targeted health financing reforms that
prioritize disadvantaged groups such as ethnic minorities, rural households, and those with high dependency ratios.
Strengthening social health insurance, expanding fiscal space for health, and integrating financial protection policies
with broader poverty reduction and social development programs will be critical for advancing equity and moving
closer to UHC in Vietnam.
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Introduction

Financial risk protection (FRP) is a key target in the
Sustainable Development Goals (SDGs) and a critical
component of the Universal Health Coverage (UHC)
framework, focusing on the aspect of health equity and
the ultimate target of Health for All [1]. It is defined as
the ability of all people to receive the healthcare they
need without facing any financial hardship, regardless
of demographic, geographic, or social-economic levels
[2]. People are deemed to face financial hardship from
healthcare when either experiencing catastrophic health
expenditure (CHE) or impoverishing health expenditure
(IHE) due to out-of-pocket (OOP) payments for health-
care services. According to a recent report by the World
Health Organization (WHO), there have been increases
in the number of people and proportions of the popula-
tion incurring financial hardship due to OOP for health-
care including both CHE and IHE over 2000-2015 [2, 3].
Specifically, there are 926.6 million people who incurred
CHE and 183.2 million people pushed into poverty due to
OOQOP globally, and the largest burdens are concentrated
in low- and middle-income countries (LMICs) and Asian
countries [4—6]. The slow progress in FRP poses critical
barriers to achieving UHC and other disparities in health
outcomes in those left-behind countries [7].

Vietnam, an LMIC in Asia, though considered a “fast-
track country” for health-related outcomes in Millen-
nium Development Goals (MDGs), still faces challenges
in achieving UHC and other health-related SDGs. Our
previous investigations showed the low probability of
achieving the 2030 targets for reproductive, maternal,
newborn, and child health (RMNCH) service coverage,
and non-communicable disease (NCD) management,
with the existing and increasing inequalities in health
service coverage between demographic, geographic,
and socioeconomic levels in Vietnam [8, 9]. Vietnam
also faces challenges in achieving financial protection
in its national health insurance schemes due to a rela-
tively low level of government spending on health (43.8%
in 2019) and high levels of OOP payments for health
care (43.0% in 2019), despite the relatively high level of
population coverage of social health insurance (SHI) at
80% in 2016 [10]. These high levels of OOP can result in
delayed access to healthcare services, exacerbate the risk
of households facing CHE and IHE, and increase ineq-
uity in healthcare in multiple ways [11, 12]. Despite these
obstructions, the Vietnamese government proved its
high commitment to achieving UHC and SDGs by 2030
with recent national health plans and strategies focusing
on reforming health finance and improving social health

insurance [13, 14]. Specifically, Vietnam has introduced
several policy measures, including increasing govern-
ment spending on health, expanding the benefit pack-
age of SHI, and piloting alternative payment models to
address this challenge [15, 16]. However, sustained efforts
are needed to ensure that financial protection in national
health insurance schemes is achieved for all, particularly
the vulnerable and disadvantaged populations, which will
contribute to Vietnam’s progress towards UHC and SDG.

Monitoring and evaluating progress towards UHC
targets are crucial to support government and policy-
makers in adapting and revising national policies, and
achieving this fundamental goal of human health. Spe-
cifically, tracking trends in the protection of financial risk
protection (FRP) and measuring inequalities between
sub-national levels are essential for evidence-based deci-
sion-making in LMICs. However, previous works lack
adequate nationally representative designs to provide
sufficient information for Vietnam. Earlier studies inves-
tigating the incidence of financial hardship in Vietnam
used different measurements such as total consumption
expenditure (TCE), non-food consumption expenditure
(NFE), or capacity to pay (CTP) with diverse thresholds
ranging from 10% to 40%, thus various results of financial
hardship rates varying from 2.5% to 33.9% for CHE and
2.3% to 5.0% for IHE [17-19].

The present study aims to provide valuable insights
into the FRP indicators in Vietnam, estimating trends
and projections from 2004 to 2030 at both national and
sub-national levels, and determining the probability of
achieving UHC targets by 2030. We have conducted a
comprehensive analysis of FRP inequalities in Vietnam,
considering demographic, geographic, and socioeco-
nomic factors and using all available measurements. Our
study is based on nationally representative data, provid-
ing essential evidence-based information for policymak-
ers to better support the attainment of UHC in Vietnam.

Methods

Data sources

In this secondary data analysis, we collected data from
Vietnam Household Living Standard Surveys (VHLSS),
which are nationally representative and regularly con-
ducted every two years by the General Statistics Office
(GSO). These surveys are implemented nationwide by
face-to-face interviewing household heads and key com-
mune officials to evaluate household living standards
at national, regional, and provincial levels for socioeco-
nomic development planning and policy-making sup-
port. In total, we included 168,812 households from six
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survey rounds of 2010, 2012, 2014, 2016, 2018, and 2020.
Detailed information on included surveys is in Supple-
mentary Table S1, while the sampling method and par-
ticipant recruitment are described elsewhere [20].

Measurement of indicators

We measured the coverage of FRP indicators based on
household consumption expenditure data according to
guidelines from the WHO and the World Bank [2, 21—
23]. We estimated household expenditure indicators,
including total consumption, food, non-food, and OOP
health expenditure. Supplementary Table S2 presents
OOQOP as a share of TCE by year and subgroup. We then
calculated household poverty indicators, including the
poverty line, subsistence expenditure, and capacity to pay
(CTP).

Financial hardship

We assessed financial hardship indicators following the
UHC framework, focusing on two main outcomes: cata-
strophic health expenditure (CHE) and impoverishing
health expenditure (IHE), both resulting from house-
holds’ OOP healthcare expenditure. CHE represents
situations where a household’s OOP health expendi-
ture exceeds a specified threshold of total consumption
expenditure (TCE), non-food expenditure (NFE), or
capacity to pay (CTP) [1, 2, 6, 24, 25]. In this study, we
analysed CHE using multiple thresholds (10%, 15%,
25%, and 40%) applied to each of these measures (TCE,
NFE, and CTP). IHE occurs when OOP payments push
a non-poor household below the poverty line or push an
already-poor household further into poverty [5, 26]. We
also defined financial hardship health expenditure (FHE)
as experiencing any type of financial hardship, either
CHE or IHE, due to OOP healthcare payments.

FRP indicators

FRP indicators include three measures of protection cov-
erage: protection from CHE, IHE, and FHE. Protection
from CHE is defined as the percentage of households
not experiencing CHE (100% minus the CHE percent-
age). Similarly, protection from IHE is the percentage
of households not incurring IHE, and protection from
FHE refers to the percentage of households not fac-
ing any financial hardship (either CHE or IHE). We also
measured the revised SDG 3.8.2 indicator, defined as the
proportion of the population whose OOP health spend-
ing does not exceed 40% of their household discretionary
budget (HDB) [27]. Detailed definitions and calculation
methods are provided in Supplementary Tables S3-S4
and the Supplementary Methods.

(2025) 24:287

Page 3 of 14

Statistical analysis

Sub-national analysis

We estimated the coverage of FRP indicators for each
survey year at the national level and stratified by multiple
sub-national levels including demographic, geographic,
and socioeconomic groups, adjusted for the complex sur-
vey design including sampling weights, clustering, and
stratification [28]. Demographic levels include the house-
hold head’s ethnicity (Kinh ethnicity and other minori-
ties) and household composition including dependency
level (proportion of children or elderly people). House-
hold dependency level is calculated by ranking household
dependency ratio (proportion of those aged higher than
65 and lower than 15 in a household) into tertiles (more
dependent, medium, more workforce) [29]. Geographic
levels include living area (rural and urban) and regional
level (Northern mountainous, Red river delta, Central
Coast, Central Highlands, Southeast, and Mekong river
delta). Socioeconomic levels include the household
head’s educational level (lower than primary school,
primary school, secondary school, high school, univer-
sity, and higher), household educational quintile, and
household wealth quintile. The household wealth quin-
tile is calculated as asset-based wealth index by applying
principal component analysis of housing asset variables,
then ranking wealth score into quintiles (poorest, poorer,
middle, richer, richest). Detailed process and Stata com-
mands for principal component analysis are published
elsewhere [9].

Inequality analysis

We estimated multiple indices of inequality including the
relative index of inequality (RII), slope index of inequal-
ity (SII), and the concentration index of inequality (Cnl)
to comprehensively assess the inequality in FRP indica-
tors. These metrics were estimated without adjustment
for additional covariates and were calculated directly
based on the stratifying variables, consistent with stan-
dard practice in equity analysis. The RII measures the
ratio of FRP coverage between the highest and low-
est categories within a comparison group (e.g., richest
vs. poorest, urban vs. rural, majority vs. minority). Val-
ues close to 1 indicate no significant inequality; values
> 1 indicate higher coverage among advantaged groups
(pro-advantaged), and values < 1 indicate higher cover-
age among disadvantaged groups (pro-disadvantaged).
The SII represents the absolute percentage-point differ-
ence between the top and bottom categories, where val-
ues near 0 indicate no inequality, positive values indicate
pro-advantaged inequality, and negative values indicate
pro-disadvantaged inequality. The Cnl, ranging from
-1 to 1, reflects the magnitude of inequality across the
distribution: values near 0 indicate no inequality, nega-
tive values indicate a concentration of coverage among



Nguyen and Le International Journal for Equity in Health

disadvantaged groups, and positive values indicate a con-
centration among advantaged groups. Detailed calcula-
tions of these inequality indices are described elsewhere
[8]. Multiple dimensions of inequality were examined
including the household head’s ethnic group (Kinh vs.
other minorities), household dependency level (more
workforce vs. more dependent), living area (urban vs.
rural), household wealth level (richest vs. poorest), and
head’s educational level (university and higher vs. lower
than primary). At the regional level, we ranked regions
by FRP coverage each year and calculated inequality indi-
ces between the highest- and lowest-coverage regions.
Thus, RII, SII, and Cnl here reflect inequalities between
these extremes, providing a summary of regional dispari-
ties without attributing results to specific regions [8, 9].
In addition, we investigated the improvement in relative,
absolute, and extent inequalities over the ten years 2010—
2020 by calculating the absolute change in RII, SII, and
Cnl with 95% Confidence Intervals (CIs) and p-values for
our significance judgments.

Statistical modeling and projections

We estimated the observed coverages of FRP indicators
in 2010-2020 and their 95% CI, together with average
annual percent change (AAPC) in over the study periods.
We then applied Bayesian binomial logistic regression
with FRP coverage as the dependent variable and survey
year as the main predictor. Let p; be the observed cov-
erage for indicator i, where i € (1,...,19). The logistic

transformation is:
yi = In Di
' L—pi

and the linear model is:

Yi ~ Normal(H1702)7 Hy =« +BX/i

Where X’ includes continuous time, dummy variables for
ethnic group, dependency level, living area, wealth quin-
tile, or educational level, and interaction terms between
time and these variables, which is tested the inclusion
using the leave-one-out cross-validation method [30].
Details of model covariate inclusions are in Supplemen-
tary Tables S5-S10. The priors for model parameters were
specified as:

a ~ Students (median(y;), 10),
B~ 1 (flat),o ~ Students (0, 10)

For regional level, we extended this model to mixed
effects model, specification with varying intercepts o ;
and slopes f3 ; by region:
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wi=o + oj+ (B + Bj)x

[gﬂ ~ MVNormal ([ 0 } , s),
0o;0p,P
U%j )

with non-informative priors a, p~ Normal(0, 4) alpha,
o given a Half-Cauchy prior, and the correlation matrix
M assigned an LK]J-Correlation prior. In total, 270 mod-
els were fitted using MCMC (16,000 iterations: 5,000
samples, 1,000 burn-in, four chains). Model diagnostics
included the potential scale reduction factor and trace
plots. Based on posterior predictive distributions, we cal-
culated the probability of achieving UHC targets by 2030,
defining achievement as > 95% coverage.

s— (o
Oo;0p,P

Sensitivity analysis
We performed a sensitivity analysis of other measure-
ments of wealth indices, including the income-based and
expenditure-based wealth indices, which are calculated
by ranking household income and consumption expen-
diture into quintiles, respectively. We modelled those
wealth indices to produce projections and analysed the
inequalities in FRP indicators between those subgroups,
then compared results with those of the selected index
(asset-based wealth index).

All statistical analyses were performed in R (version
4.1.1).

Results

Table 1 presents the national estimates of FRP indicators
in Vietnam based on observed data from 2010, 2016, and
2020, and projections derived from our models for 2025
and 2030. The latest survey conducted in 2020 revealed
relatively low coverage of protection from FHE, rang-
ing from 54.5% to 85.8%, while the projections for 2030
anticipate coverage ranging from 59.6% to 91.3%. With
such slow progress, the probability of achieving targets of
95% by 2030 for protection from FHE is remarkedly low
at the national level. Moreover, our analysis reveals sig-
nificant negative AAPC during the period 2010-2016 for
most FRP indicators, followed by positive AAPC during
2016-2020. These trends indicate notable fluctuations in
the coverage of FRP indicators between 2010 and 2020 in
Vietnam.

Figure 1 presents the current estimates of all FRP indi-
cators, stratified by the household head’s ethnic group
(A), household dependency level (B), and living area
(C), for the years 2010, 2020, and projected values for
2030. Detailed results of the stratified analyses by ethnic
group, household dependency level, and living area can
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Table 1 National coverage of financial risk protection in Vietnam from 2010-2030, and probability of achieving the 2030 targets

Indicators Estimated coverage 2010-2020

Predicted coverage to 2030

Year 2010 (95% Year 2016 Year 2020 AAPC AAPC Year 2025 (95% Year 2030 %
ql) (95% CI) (95% ClI) 2010-2016 2016-2020 Crl) (95% Crl) reach
(95% CI) (95% CI) target

Protection from CHE (25% 79.1(7821t080.0) 751 (741 781(77.1 -0.7(-09to 08(05to1)* 814(803t0824) 843(826 0.0
of CTP) t0 76.2) t0 79.1) -0.5)* t0 85.8)
Protection from CHE (40% 89.4(88.7t090.1) 86.8(859 896(888 -04(-06to 0.7 (05to 922(915t092.9) 94.2(93.3 45
of CTP) to 87.5) t090.3) -0.3)* 0.9)* t095.1)
Protection from CHE (10% 61.7 (605t0628) 56.7 (555 566(553 -08(-1.1to 0(-03t00.2) 585(570t059.9) 60.8 (583 0.0
of TCE) t0 57.9) t0 57.9) -0.6)* 10 63.3)
Protection from CHE (15% 736(726t0o746) 700(689 715(704 -06(-08to 04 (0.1to 750(738t076.3) 787 (76.7 0.0
of TCE) to71.1) t072.7) -0.4)* 0.6)* 10 80.5)
Protection from CHE (25% 85.0(84.1t085.7) 827818 858(850 -04(-06to 08 (06to1)* 89.9(89.1t090.6) 93.2(92.2 0.0
of TCE) t0 83.6) t0 86.6) -0.2)* t0 94.0)
Protection from CHE (25% 60.9 (59.8t062.0) 618606 636624 02(-0.1t0 05(0.2to 65.9 (64.5t067.3) 68.0(65.7 0.0
of NFE) t0 63.0) t0 64.9) 0.4) 0.7)* t0 70.3)
Protection from CHE (40% 728(718t0738) 733(722 765(754 0.1(-0.1to 08(05to1)* 800(789t081.1) 83.1(814 0.0
of NFE) to 74.4) t0 77.5) 03) to 84.7)
Protection from IHE 948 (942t0953) 933(926 949(943 -03(-04to 04 (03to 954 (94.7t096.0) 955(944 836

t0 93.9) t0 95.4) -0.1)* 0.5)* t0 96.5)
Protection from FHE (40% of ~ 80.5(79.5t0814) 773(763 814(804 -0.5(-0.7to 1(081t01.2)* 84.6(83.6t0855) 87.0(854 0.0
HDB) to 78.4) t0 82.3) -0.3)* to 88.4)
Protection from FHE (25% of 758 (749t0768) 715(704 755(744 -0.7(-09to 1(0.7t01.2* 795(783t0805) 828(81.1 0.0
CTP) 10 72.6) 10 76.6) -0.5)* t0 84.4)
Protection from FHE (40% of ~ 85.3 (84.5t086.1) 820(81.1 858(850 -0.6(-0.7to 0.9 (0.7 to 89.0 (88.1t089.8) 91.3(90.1 0.0
CTP) 10 83.0) 10 86.7) -0.4)* 1.2)% 10 924)
Protection from FHE (10% of ~ 59.2 (580t060.3) 539(52.7 545(532 -09(-1.1to 0.2 (-0.1 to 56.8(55.4t058.3) 596 (57.1 0.0
TCE) to 55.1) t0 55.8) -0.6)* 0.4) t0 62.0)
Protection from FHE (15% of 703(693t0714) 662650 689677 -07(-09t0 0.7 (04 to 73.1(718t0743) 77.2(75.1 0.0
TCE) t0 67.4) to 70.0) -0.5)* 0.9)* t0 79.0)
Protection from FHE (25% of ~ 80.9 (80.0t081.8) 779(76.9 821(812 -05(-0.7to 1(08to1.3)* 86.8(859t087.6) 90.5(89.3 0.0
TCE) t0 78.9) t0 83.0) -0.3)* 10 91.6)
Protection from FHE (25% of ~ 58.5(57.4t059.6) 589 (576 616603 0.1(-02to 0.704to1)* 647(633t066.1) 67.7(653 0.0
NFE) to 60.1) t062.9) 03) 10 69.9)
Protection from FHE (40% of ~ 69.7 (68610 70.7) 695 (684 736(725 0(-02t002) 1(08to13)* 778(766t0789) 81.3(795 0.0
NFE) t0 70.7) to 74.7) t0 83.0)

T WHO's targets of 100% financial risk protection for the entire population by 2030 for Universal Health Coverage. However, the beta regression models may not
allow prediction of 100%, thus we use a target of 95%; Cl=Confidence Interval; Crl=Credible Interval; AAPC=Average annual percentage change; The observed
coverages during 2010-2020 were calculated based on the original datasets; The predicted coverages during 2020-2030 were estimated from Bayesian models;
CTP=Capacity to pay; TCE=Total consumption expenditure; NFE=Non-food expenditure; HDB=Household discretionary budget; CHE=Catastrophic health
expenditures; IHE=Impoverishing health expenditures; FHE=Financial hardship health expenditures; The results of sub-national levels during 2010-2030 are in

the Supplementary

be found in Supplementary Tables S10—-S12. Our analysis
reveals notable disparities in the latest survey conducted
in 2020, with households belonging to ethnic minori-
ties, those with higher dependency levels, or residing
in rural areas face considerable challenges in achieving
adequate FRP indicators. We predict limited progress
towards achieving the 2030 targets for all FRP indicators
at the sub-national level, irrespective of ethnic group,
household dependency level, or living area. An excep-
tion is observed for protection from CHE, with projected
thresholds of 40% CTP, 25% TCE, and 40% NFE (Supple-
mentary Tables S11-S13).

Figure 2 shows the estimates of all FRP indicators
stratified by regional level (A), wealth quintile (B), and
head’s educational level (C) in the years 2010, 2020 and

projections to 2030. The details of stratified analyses by
regional level, educational level, and wealth quintile are in
Supplementary Tables S13-S15. Regarding the regional
level, we observe diversities in the coverages of FRP indi-
cators between regions. While the Northern mountain-
ous and Central highland regions will be left behind, the
Southeast and Red River Delta regions will have the high-
est coverage in most FRP indicators. Nevertheless, except
for protection from CHE with high-level thresholds (i.e.,
40% CTP, 25% TCE, and 40% NFE), no FRP indicators
showed the likelihood of achieving 2030 targets in any
region (Supplementary Table S14). Regarding socioeco-
nomic levels (i.e., wealth quintile and educational level),
households those are most impoverished (poorest and
poorer quintile) and lowest educational levels (lower
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Fig. 1 Observations and projections of Financial risk protection indicators in Vietnam by (A) Ethnic group; (B) Dependency level; and (C) Living area
t Estimation from observed data in 2010 and 2020; # Projections from Bayesian models; CTP =Capacity to pay; TCE=Total consumption expenditure;
NFE =Non-food expenditure; HDB=Household discretionary budget; CHE =Catastrophic health expenditures; IHE=Impoverishing health expenditures;
FHE =Financial hardship health expenditures; The coloured shapes are the estimated and projected values for sub-national levels; the horizontal axis

shows coverage scales from 0-100%

than primary and primary school) will be left behind in
most indicators, with the largest gaps observed in indi-
cators of protection from IHE and FHE (Supplemen-
tary Tables S15-S16). In contrast, while we predicted
no achievement of 2030 targets for most FRP indicators
in any wealth quintile and educational level, the rich-
est and most educated households will be able to reach
the 2030 targets in some indicators of protection from
CHE. Supplementary Figures S1-S15 present the trends
in and projections of all FRP indicators at sub-national
levels, including ethnic group, dependency level, living
area, regional level, wealth quintile, and educational level.
Our sensitivity analysis showed comparable trends and
projections of FRP indicators stratified by the asset- and
income-based wealth indices while they are unmatched
by the expenditure-based wealth index (Supplementary
Tables S16-5S18, Figure S16).

Table 2 presents the relative, slope, and concentration
indices of demographic-, geographic-, and socioeco-
nomic-related inequality in main FRP indicators, includ-
ing protection from CHE (25% of CTP), protection from
IHE, and protection from FHE (25% of CTP) in 2010 and
2020 in Vietnam. The comprehensive inequality analyses
of all FRP indicators and all survey years are shown in
Supplementary Table S19. We observed statistically sig-
nificant inequalities in FRP indicators across all indices
(RIL, SII, and CnlI), with most indicators showing lower
FRP coverage among disadvantaged groups (e.g., RII>1,
SII>0, Cnl>0), although the magnitude of inequali-
ties varied by stratifying variables. Across all inequality
sites, the largest gaps are more likely to be observed in
indicators of protection from IHE and protection from
FHE. On the other hand, over FRP indicators, the largest
extents of inequality are seen between wealth quintiles,
educational levels, ethnic groups, and urban-rural areas.

The percentage changes of inequalities in selected FRP
indicators from 2010-2020 with 95% CI and notations
for p-values are in Table 2, and the percentage changes
of inequality in all FRP indicators are in Supplementary
Table S20. Figure 3 visualizes the changes in FRP indi-
cators in all inequality indices (RII, SII, and Cnl) from
2010-2020 for ethnic group, dependency level, liv-
ing area, regional level, wealth quintile, and educational
level. In each panel, the bottom-left quadrant shows the
indicators with significant improvements (reductions) in
all three dimensions (relative, absolute, and magnitude
terms) of inequalities, while the top-right quadrant con-
tains the indicators with increasing inequalities between

subgroups. Specifically, we observed significant improve-
ments in inequalities across most FRP indicators between
ethnic groups, living areas, dependency levels (except
protection from CHE), and wealth quintiles (except pro-
tection from IHE) in Vietnam during 2010-2020. In con-
trast, inequalities increased across all FRP indicators for
educational and regional levels, as reflected in their posi-
tion in the top-right quadrant. Our sensitivity analysis for
comparing changes in inequalities in all indicators of pro-
tection from CHE and FHE at different thresholds are in
Supplementary Figure S17-S18.

Discussion

This study is the first and most comprehensive work
investigating the financial risk protections in healthcare
in Vietnam and progress toward UHC targets. We pre-
dict that most of the FRP indicators will not achieve the
2030 targets of 100% coverage at either national or sub-
national levels due to the modest progress over 2010—
2020. In sub-national analysis, we showed that the most
disadvantaged groups are left behind in being protected
from financial risk in healthcare, including those who are
ethnic minorities or have more dependents, live in rural
or some less developed regions, or have lower levels of
socioeconomic status. Our inequality analysis confirmed
the significance of these demographic-, geographic-, and
socioeconomic-related inequalities in FRP with wid-
ening gaps between ethnic groups and regional levels,
which will be the barriers to the achievement of UHC in
Vietnam.

In this study, we estimated and projected the FRP indi-
cators including protection from CHE, IHE, and FHE in
Vietnam at the national level from 2010 to 2030, which
are relatively comparable with the global literature on
financial protection in Asian LMICs [31, 32]. We, how-
ever, showed the levelling off or slightly increasing trends
in most FRP indicators in Vietnam, which are in contrast
with the reported decreasing trends in other countries [2,
5, 6]. These results may suggest some impacts of the rapid
economic growth and reformed health financing policies
in Vietnam. Indeed, the economic reforms since D6i M&i
in 1986 (from a highly centralized command economy to
market-oriented mechanisms) helped Vietnam increase
its GDP per capita (reaching US$3700 in 2021), declining
poverty rates, and transiting into a middle-income econ-
omy in a couple of decades [33]. Vietnam has showed
great economic resilience through different crises,
including COVID-19, with an expected GDP growth rate
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Fig. 2 (See legend on next page.)
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Fig. 2 Observations and projections of Financial risk protection indicators in Vietnam by (A) Regional level; (B) Wealth quintile; and (C) Educational level.
t Estimation from observed data in 2010 and 2020; # Projections from Bayesian models; CTP =Capacity to pay; TCE=Total consumption expenditure;
NFE =Non-food expenditure; HDB=Household discretionary budget; CHE =Catastrophic health expenditures; IHE=Impoverishing health expenditures;
FHE =Financial hardship health expenditures; The coloured shapes are the estimated and projected values for sub-national levels; the horizontal axis

shows coverage scales from 0-100%

of 7.2% in 2022, thanks to the solid foundations in the
economic and healthcare system [33-35]. Additionally,
there have been several critical policies reforming the
healthcare system in Vietnam, including the Health care
fund for the poor in 2002, the Social health insurance
(SHI) law in 2009, and SHI law amendments in 2015, to
shift government’s focus to demand-side subsidies, pro-
vide health insurance for some disadvantaged groups
(i.e., the poor, near poor, ethnic minorities, elders over
80, children under 6, and the meritorious), and enhance
the financial protection capacity of the healthcare system
(36, 37].

On the other hand, despite these positive signals, we
predicted a very low probability of reaching the UHC
targets by 2030 at the national level in Vietnam with no
significant improvements in most of the FRP indica-
tors over 2020-2030. This could be linked to the other
side of a market economy with accelerating demand for
and expenditure on healthcare due to potential negative
impacts of the implementations of hospital autonomy
and fee-for-service mechanisms, and the expansions of
the private healthcare sector with indiscriminate use of
high-technology medical devices [38, 39]. In addition,
although Vietnam doubled its GDP during 2010-2020,
there has been inadequate public investment in health
with unchanged national health expenditure in the same
period (ranging from 4.7% to 5.3% GDP) and a high level
of OOP payments (about 41% national health expen-
diture), which could raise household’s OOP and induce
further inequalities to healthcare accessibility [40, 41].
As UHC achievements require long-term policy engage-
ment of both technical knowledge and political know-
how, our findings call for more attention and efforts from
the government of Vietnam to continue reforming health
financing policies and enhancing the ability of financial
protection in the healthcare system [42].

Realizing the importance of measuring variations in
FRP indicators across population groups, we provided
comprehensive estimates at sub-national levels and
showed that disadvantaged households (ethnic minori-
ties, have more dependent, live in rural areas, live in less
economically developed regions, the poor, and the least
educated) are lagging behind in most of the FRP indica-
tors in Vietnam, which agrees with previous works [25,
43]. Our inequality analysis confirmed the significant
inequalities in FRP protections between demographic,
geographic, and socioeconomic groups with increas-
ing inequalities observed in ethnic groups and regional

levels. This result may be related to the disparities in pov-
erty between geographic levels with higher poverty rates
among ethnic minorities and some less economically
developed regions (e.g., Northern mountainous and Cen-
tral highland regions) [44]. Previous works showed the
shortage in human resource quantity and quality in the
healthcare system in mountainous areas, and the work-
related stress due to effort-reward imbalance recorded
among healthcare staff in Vietnam [45, 46]. Additionally,
our study could propose the modest effectiveness of a
healthcare funds in providing financial protection for the
poor or for ethnic minorities living in selected mountain-
ous province [47]. Our stratified analyses further showed
that ethnic or regional inequalities in FRP were insignifi-
cant when stratifying by wealth quintile or educational
level, suggesting the important role of socioeconomic
interventions/programs in reducing FRP inequalities in
Vietnam.

Ultimately, healthcare financing reforms with a focus
on risk-pooling mechanisms through SHI schemes play a
key role in increasing coverage of and improving inequal-
ity in FRP and UHC, by enabling lower-need (healthier
and/or richer) individuals to subsidize higher-need
(sicker and/or poorer) individuals [12, 48, 49]. Recent
reviews proposed that core interventions for the attain-
ment of FRP should include pooling arrangements,
expansion of insurance coverage, and financial incen-
tives [50, 51]. In Vietnam, SHI has reformed through five
stages of development since 1992, with great achieve-
ments in all three dimensions of UHC including the
breadth (population coverage), the depth (service cover-
age), and the height (cost sharing). Specifically, the cov-
erage has been rapidly expanded (from 47.8% in 2008
to 80% in 2016) [52], with a generous benefits package
(inclusion of expensive medications, e.g., HIV/AIDS
treatment) [53-55], and government subsidies to 16 dis-
advantaged groups (totally and partially) to encourage
individual enrolment [56, 57]. However, there are still
several challenges on the path toward universal cover-
age of SHI (including the sustainability of SHI schemes
and the cross-subsidization mechanism), and concerns
regarding the effectiveness of SHI in protecting disadvan-
taged households from financial hardship [58, 59]. Again,
achieving all financial risk protection targets is vital to
progress toward UHC because the availability and quality
of health services will be fruitless if they are inaccessible
and unaffordable to people in need. Thus, our inequal-
ity analyses warrant more attention and efforts from the
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Table 2 Demographic-, geographic-, and socioeconomic-related inequalities in FRP coverage and changes in 2010-2020 in Vietnam

Inequalities Indicators Year 2010 Year 2020 Changes in 2010-2020 (%)
Rl Sl Cnl RIl Sl Cnl RIl Sl Cnl
Ethnic Protection 0.84 -14.11 -0013(-0016 0.77(0.76  -20.58 -0.019 (-0.021 -0.07 -6.48 -0.007
inequality from CHE (0.80 to (-18.15to  to0-0.009)***  to 0.79)*** (-22.36t0 to-0.017)*** (-0.12to (-10.89to (-0.011to
(25% of CTP) ~ 0.88)***  -10.06)*** -18.81)*** -0.01)** -2.06)** -0.002)**
Protection 141 30.53 0.023 (0.021 139 (1.36 29.22 0.022 (0.022 -0.02 -1.31 -0.000
from IHE (1.34to (26.57t0  t00.025)***  to 142)*** (274610 t0 0.023)*** (-0.07 to (-5.64to (-0.002 to
148)*** 34 49)%** 30.97)** 0.03) 3.02) 0.002)
Protection 1.13 9.29 0.009 (0.004 1.07(1.04 489 (2.70 0.005 (0.003  -0.07 -4.40 -0.004
from FHE (1.06 to (4.39to t0 0.013)***  to 1.10)*** to 7.07)*** t00.007)***  (-0.14to (-9.77 to (-0.009 to
(25% of CTP)  1.21)***  14.20)*** 0.01) 0.96) 0.001)
Dependency Protection 1.05(1.01 3.94(0.78 0.007 (0.001 1.06(1.04 480(3.29 0.008 (0.006  0.01(-0.03 0.86(-2.64 0.001
inequality from CHE t0 1.09)* to7.10)* to0.013)* to 1.08)***  t0 6.30)*** to 0.011)***  to 0.06) t0 4.36) (-0.005 to
(25% of CTP) 0.007)
Protection 101(099 082 0001 (0001 097 (096 -3.17 (-407 -0.005 (-0.006 -0.04 399 -0.006
from IHE to 1.03) (-1.00to  to0.004) to 0.98)***  t0-2.27)*** to0-0.003)*** (-0.06 to (-6.02 to (-0.009 to
2.64) -0.02)***  -1.96)***  -0.003)***
Protection 1.06(1.01 442(1.07 0.008(0.002 1.02(1.00 1.55(-0.04 0.003 (-0.000 -0.04 -2.87 -0.006
from FHE to1.11)*  to7.77)% to0.014)** to 1.04) t0 3.14) to 0.006) (-0.09 to (-6.58 to (-0.012 to
(25% of CTP) 0.01) 0.84) 0.001)
Urban-Rural Protection 1.14 10.81 0.014(0.009 1.13(1.11 9.67 (8.09 0.014 (0012 -0.01 -1.14 0.000
Inequality from CHE (1.10to (7.28 to to 0.019)***  to 1.15)*** 1o 11.25)*** t00.017)***  (-0.06to (-5.01 to (-0.005 to
(25% of CTP)  1.20)***  14.34)*** 0.04) 2.73) 0.006)
Protection 1.13 11.95 0.013(0.011 1.11(1.10 9.74 (893 0.012(0.011 -0.03 -2.21 -0.001
from IHE (111to  (1035to  t00.015)***  to 1.12*** to 10.56)*** 1t00.013)*** (-0.04to  (-401to  (-0.004 to
1.15)%¥**  13.56)*** -0.01)* -0.42)* 0.001)
Protection 1.27 18.22 0.025(0.019 124(1.21 16.24 0.025(0.022 -0.03 -1.98 0.000
from FHE (121to0  (1455to0 10 0.030)***  to 1.27)*** (14.60to t0 0.028)***  (-008to  (-6.00to  (-0.006 to
(25% of CTP)  1.33)***  21.89)*** 17.88)*** 0.03) 2.04) 0.006)
Regional Protection 1.13 9.39 0.018(0.012 1190117 13.24 0.027 (0.024 0.06(0.02 3.85(063 0.008
Inequality from CHE (1.09to (647 to t0 0.024)***  to 1.21)***  (11.90to t0 0.029***  t00.10)* to7.07)*  (0.002to
(25% of CTP)  1.17)*** 12.31)%%* 14.59)%** 0.015)*
Protection 1.1 9.54 0017 (0014 1.13(1.12 11.73 0.021(0.020 0.03(0.01 219(0.54 0.004
from IHE (1.09to  (803to  t00.020)***  to1.14)*** (11.06to t0 0.022)***  t00.04)** t03.85)** (0.001to
1.12)%** 11.05)%** 12.40)%%* 0.008)**
Protection 1.12 841 0.018 (0.011 120(1.18 13.23 0.028 (0.025 0.08(0.03 482(140 0010
from FHE (107to  (530to  t00.025)***  to1.22)*** (11.81to to 0.031)***  t00.13)** t0823)** (0.002to
(25% of CTP)  1.17)*** 11.52)%** 14.64)%%* 0.017)**
Socioeconomic  Protection 1.22 15.34 0.030(0.024 1.12(1.10 8.54(7.18 0017 (0014 -0.10 -6.81 -0.013
Inequality from CHE (117t0  (1245to 10 0.036)***  to 1.14)***  t09.90)*** 100.020)*** (-0.14to  (-10.00to  (-0.020 to
(25% of CTP)  1.26)*** 18.24)%** -0.06)%**  -3.61)¥** -0.006)***
Protection 1.16 14.40 0036(0033 1.17(.16 1454 0.037 (0036 001 (-001 0.14(-1.16 0.001
from IHE (115t0  (13.23to  t00.039)***  to 1.18)*** (13.98to t0 0.039)***  t00.02) to 1.44) (-0.002 to
1.18)*** 15.57)%** 15.10)%** 0.004)
Protection 145 28.14 0.060 (0054 133(131 2155 0.047 (0.044  -0.11 -6.59 -0.013
from FHE (139t0  (2517to  t00.067)***  to 1.36)*** (20.16 to to 0.050)***  (-0.16to  (-987to  (-0.021to
(25% of CTP) ~ 1.57)*** 3101 22.95)%** -0.07)%**  -3.30)*** -0.006)***
Educational Protection 1.19 13.38 0026 (0020 1200118 1379 0.027 (0024 001 (-0.03 040(-2.83 0.001
Inequality from CHE (1.14t0  (1045to  t00.032)***  to 1.22)*** (1243 to t0 0.030)***  t0 0.05) t03.63) (-0.006 to
(25% of CTP) ~ 1.23)*** 16.32)%** 15.14)%%* 0.008)
Protection 1.14 12.60 0.025(0.022 1140114 1287 0.028 (0.027  0.00(-0.01 0.26(-0.90 0.003
from IHE (113 to (11.58t0  t00.028)***  to 1.15*** (1231to t0 0.029)*** 10 0.02) t0 1.43) (-0.000 to
1.15)%** 13.62)%** 13.43)%** 0.006)
Protection 1.36 23.14 0048 (0041 139(136 2414 0.050(0.047 0.03(-0.02 1.00(-2.34 0.003
from FHE (131to (20.10t0  t0 0.054)***  to 1.41)*** (22.75t0 t0 0.053)*** 10 0.07) t0 4.35) (-0.004 to
(25% of CTP)  1.42)*** 26.18)*** 25.54)%%* 0.010)

Notes: Rll=Relative Index of Inequality; Sll=Slope Index of Inequality; Cnl=Concentrate Index of Inequality; CTP=Capacity to pay; CHE=Catastrophic health
expenditures; IHE=Impoverishing health expenditures; FHE =Financial hardship health expenditures; ***, ** * Statistically significant results with p<0.001, p<0.01,

and p <0.05, respectively; Cl=Confidence Interval; The inequality analyses of FRP indicators for all survey years are in the Supplementary
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Fig. 3 Changes in inequalities in Financial risk protection from 2010-2020 in Vietnam Notes: (A) Ethnic inequality; (B) Dependency inequality; (C) Ur-
ban-rural inequality; (D) Regional inequality; (E) Wealth inequality; and (F) Educational inequality. CTP=Capacity to pay; CHE=Catastrophic health ex-
penditures; IHE=Impoverishing health expenditures; FHE=Financial hardship health expenditures; Financial risk protection indicators are expressed
as coloured diamond shapes, The horizontal and vertical axes show percentage changes in the relative index of inequality (RIl) and the slope index of
inequality (Sll) between 2010-2020, respectively; the size of the shapes indicates the absolute percentage change in concentration index of inequality
(Cnl) between 2010-2020; Positive values suggest an increasing trend in inequality, and negative values express a decreasing trend in inequality

government of Vietnam in improving inequality in FRP
by continue reforming the SHI system and expanding all
three dimensions of coverage (population, service, and
cost coverage).

Regular monitoring and evaluating FRP progress is
critical for advancing toward universal coverage [12].
However, there are challenges in FRP measurements with
diverse methods and thresholds, which pose difficul-
ties in tracking and comparing the FRP progress within
and between countries over time based on previous
publications [43, 60]. Our study provided a comprehen-
sive picture of trends in, projections of, and inequality
in FRP indicators using multiple measurement methods
and thresholds, which could support the comparison of
the results between different measurements. Our trend
analysis suggested that using a high-level threshold (e.g.,
40%) may benefit in showing a relatively higher cover-
age of FRP (or lower incidence of financial hardship),
but might have less sensitivity in analysing trends and
tracking the improvements of FRP over time (insignifi-
cant AAPC of those high-level thresholds observed in
Table 1). In contrast, our inequality analysis confirmed
that measurement based on TCE may be pro-rich and

bias the estimations and trends of inequalities between
sub-national levels by inducing either underestimations
(ethnic group, dependent level, wealth quintile) or even
contrasting results (living area). Additionally, we pro-
vided a sensitivity analysis in measurements of house-
hold’s wealth index and suggested the various results
between asset-based, income-based, and expenditure-
based indices. These findings warrant further studies to
provide a method for combining information from those
indicators to have the most informative wealth index.

To address inequalities in financial risk protection,
policy reforms in Vietnam may benefit from moving
beyond broad national targets toward strategies that bet-
ter address the needs of disadvantaged groups. One pos-
sible approach is to strengthen targeting mechanisms
by linking the Ministry of Labour, Invalids and Social
Affairs’ (MOLISA) poverty household database with the
SHI enrolment system, which could facilitate automatic
identification of eligible households [61]. This might be
complemented by community-based outreach initiatives
and mobile registration units in remote or ethnic minor-
ity areas to reduce barriers related to geography and
administration. At the same time, Vietnam’s demographic
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context, including an aging population, rising life expec-
tancy, and the continued prevalence of informal employ-
ment, highlights the importance of sustainable SHI
financing [62]. Policymakers may wish to consider con-
tribution models that are progressive and flexible enough
to accommodate irregular incomes, while also expanding
fiscal space through general taxation. Finally, in design-
ing the health benefit package, there is scope to take into
account financial protection and equity in addition to
cost-effectiveness. Extended cost-effectiveness analysis
provides one potential framework to support decisions
that aim not only to maximize health gains but also to
reduce financial hardship and narrow equity gaps [63].

The present study provides a comprehensive picture of
all FRP indicators with different thresholds in Vietnam by
using population-based household surveys and estimates
the probabilities of achieving the UHC targets by 2030 by
applying Bayesian statistics. Furthermore, we estimate
patterns and trends in demographic-, geographic-, and
socioeconomic-related inequalities in FRP indicators,
which are in great demand for government and policy-
makers in revising and updating financial schemes for
national healthcare programs. Still, some limitations of
this work need to be mentioned. First, we projected the
future coverage of FRP indicators based on the assump-
tion of unchanged tendency from the previous period
(2010-2020), which may restrict our ability to reflect the
revised or newly-implemented policies/programs after
the study period. However, it is widely accepted in pro-
jection studies as the findings can serve as a baseline esti-
mate of FRP progress against which future policy changes
can be measured [64, 65]. Second, the adopted non-
informative priors for simplifying the modelling process
of Bayesian models may induce lessening precision and
thus interpretation should be made with caution. Third,
our estimates capture only the financial hardship com-
ponent of financial protection and do not account for
care foregone due to financial barriers, which may lead
to an underestimation of the true estimates of financial
hardship. Third, our estimates capture only the finan-
cial hardship dimension of financial protection and do
not account for foregone care due to financial barriers,
which may lead to an underestimation of the true extent
of financial hardship. Despite our effort to collect all the
available nationally-representative data, the unavailabil-
ity of post-2020 data may potentially alter the results of
long-term trends and projections.

Conclusions

Our study highlights Vietnam’s slow national and sub-
national progress in FRP indicators and persistent
inequalities across demographic, geographic, and socio-
economic groups, particularly among ethnic minorities,
rural populations, and disadvantaged regions. Urgent
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policy interventions are needed to address these widen-
ing gaps through targeted healthcare financing reforms
closely integrated with broader socioeconomic and pov-
erty reduction strategies. Strengthening monitoring,
evaluation systems, and open-data initiatives will also be
critical for evidence-informed policymaking. With sus-
tained governmental commitment and targeted actions,
Vietnam can realistically achieve UHC by 2030, signifi-
cantly advancing national health equity.
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