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Abstract
Background Universal health coverage means that all people can access essential health services without incurring 
financial hardship. Even in countries with good service coverage and financial protection, the progress towards 
universal health coverage may decelerate or be limited with respect to the growing older population. This study 
investigates the incidence/prevalence, determinants, and consequences of catastrophic health expenditure (CHE) and 
unmet need for healthcare and assesses the potential heterogeneity between younger (≤ 64 years) and older people 
(65 years≤).

Methods Utilising an annual nationally representative survey of Japanese aged 20 years and over, we estimated the 
incidence of CHE and unmet need for healthcare using disaggregated estimates by household members’ age (i.e. ≤64 
years vs. 65 years≤) between 2004 and 2020. Using a fixed-effects model, we assessed the determinants of CHE and 
unmet need along with the consequences of CHE. We also assessed the heterogeneity by age.

Results Households with older members were more likely to have their healthcare needs met but experienced 
CHE more so than households without older members. The financial consequences of CHE were heterogeneous by 
age, suggesting that households with older members responded to CHE by reducing food and social expenditures 
more so than households without older members reducing expenditure on education. Households without older 
members experienced an income decline in the year following the occurrence of CHE, while this was not found 
among households with older members. A U-shaped relationship was observed between age and the probability of 
experiencing unmet healthcare need.

Conclusions Households with older members are more likely to experience CHE with different financial 
consequences compared to those with younger members. Unmet need for healthcare is more common among 
younger and older members than among their middle-aged counterparts. Different types and levels of health and 
financial support need to be incorporated into national health systems and social protection policies to meet the 
unique needs of individuals and households.
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Introduction
Financial protection in health and access to health services
Universal health coverage (UHC) means that all people 
have access to essential health services without being 
exposed to financial hardship. Progress towards UHC 
has been monitored by the World Health Organiza-
tion through the essential service coverage and finan-
cial protection from large household expenditure on 
health, or catastrophic health expenditure (CHE) [1–3]. 
The 2023 UHC Global Monitoring Report alarms that 
progress towards UHC is off track from the Sustainable 
Development Goals (SDGs) targets by 2030 even before 
the COVID-19 pandemic: while essential service cover-
age improved in almost all countries from 2000 but has 
stalled since 2015, CHE has worsened or hardly changed 
in most countries [3]. The progress towards UHC may 
further decelerate or be limited with respect to the grow-
ing older populations: they are more likely to experience 
financial difficulties associated with health expenditure 
or forego care owing to financial and other barriers as 
they tend to suffer from chronic conditions and require 
frequent and intense care than younger people [4, 5]. 
Therefore, financial protection in health and access to 
health services among older populations needs fur-
ther investigation in terms of the determinants, conse-
quences, and required policies in order to ensure that no 
one is left behind [5–7].

Ageing and healthcare access: CHE and unmet need
In the human capital model (i.e. Grossman model), 
health is affected by choices [8, 9]: Individuals optimise 
their lifelong utility, as determined by their health sta-
tus and consumption of normal goods, subject to budget 
and time constraints. To avoid the deterioration of health 
concurrent with ageing, individuals make an investment 
in health, engaging in healthy behaviours, including 
healthcare utilisation and exercise. Even though health-
care utilisation is exogenous in some cases (e.g. use of 
emergency room owing to acute diseases such as stroke), 
disparities in health and healthcare access can arise from 
differences in individual’s observable characteristics (e.g. 
demographic and socioeconomic status) and unobserved 
heterogeneities (e.g. preference for healthcare services).

Disparities in health and healthcare access across dif-
ferent age groups and socioeconomic status can lead to 
heterogeneous probabilities of experiencing CHE [10–18] 
and unmet need [19–25] due to differences in financial 
conditions and health needs. Assuming that older people 
need more care than younger people owing to more fre-
quent chronic conditions, health gains (or losses) from 

investing (or not investing) in their health can be larger 
among older people. These health gains can bring posi-
tive economic effects, given that large social costs arise 
due to health issues among older people, including pro-
ductivity loss and medical and long-term care costs [26, 
27]. Accordingly, older people or households with older 
family members are more likely to use care and experi-
ence CHE than younger people or households without 
older members [10–13, 16–18]. Conversely, the relation-
ship between unmet need and age is complex. By using 
more care, older people may meet their healthcare needs. 
Alternatively, they may experience unmet need because 
they (i) eventually forego care owing to financial difficul-
ties from CHE; or (ii) increase the chance of forgoing care 
from the increased number of attempts to access health-
care services due to their greater health needs, or both. 
Younger people may also forgo care frequently owing to 
their mild symptoms, high opportunity costs (i.e. work-
ers foregoing earnings because of healthcare utilisation), 
and higher co-payment rates than older people in some 
countries. However, some studies revealed that older 
people tend to experience more unmet need compared to 
younger people [28], and others showing opposite results 
[21, 22, 25].

While some studies have revealed an association 
between unmet need and subsequent health deterio-
ration [29, 30], evidence of the consequences of CHE 
remains scarce. As for health consequences, CHE can be 
associated with both improvement and worsening of an 
individual’s health, which could be related to the overuse 
or underuse of care and the quality of health services. 
However, we will not focus on its health consequences 
due to empirical challenges, including endogeneity, the 
nature of healthcare services (e.g. the incomplete con-
tract and moral hazard induced by the supply side [31]), 
and the lack of an objective measure of individuals’ 
health status. Aside from health consequences, unmet 
need and financial consequences are potential outcomes 
of concern. First, the relationships between healthcare 
utilisation, CHE and unmet need are complex. Greater 
healthcare utilisation may satisfy an individual’s need for 
healthcare [32], while it can also cause subsequent CHE 
and financial hardship that may suppress their health-
care utilisation and lead to health deterioration. Second, 
CHE can affect an individual’s non-health consump-
tion, income, and wealth through (i) financial pressure 
from CHE, and (ii) restricted choices in these activities 
because of health issues. Accordingly, the heterogeneity 
between younger and older people is of concern. Based 
on the life-cycle model [33], younger people rely on their 
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incomes, while older people, particularly after retire-
ment, obtain their incomes mainly from pension benefits 
and depend on their savings. Therefore, older people may 
be less likely to experience financial difficulties because 
their income is not linked to their health status. More-
over, even with CHE, some older people may not suffer 
from financial hardship as they tend to have more sav-
ings, smaller debts, and fewer expense categories (e.g. 
lower expenditures for education and child support) 
compared to younger people [34]; therefore, they may 
have greater ability to pay. Accordingly, the consequences 
of CHE and the heterogeneity across age groups must be 
assessed to enhance the progress monitoring of UHC and 
accountability.

Contributions of this study
This study’s focus on the heterogeneity between younger 
and older people expands the extant literature in three 
main ways. First, we assess the heterogeneity in the finan-
cial consequences of CHE between households with 
and without older members. Owing to differences in 
income sources, ability to pay, and consumption patterns 
between younger and older people, the financial conse-
quences of CHE can vary for these groups. However, this 
has not been empirically assessed so far. If older people 
do not experience financial difficulties, even with CHE, 
then this suggests that in the context of population age-
ing, the progress monitoring of financial protection for 
UHC using the current approach is not sufficient, requir-
ing more complementary indicators. Second, we analyse 
the relationship between age and the probability of expe-
riencing unmet need in greater detail. In their assessment 
of the heterogeneity across age groups in terms of unmet 
healthcare need, the previous studies have not fully con-
sidered a potential non-linear relationship between age 
and unmet need; instead, they have assumed a linear 
relationship between age and unmet need or have used 
an arbitrary dummy variable for age (e.g. by 10 or 20 
years old) [20–22, 25, 28]. Assessing such heterogeneity is 
important for understanding the determinants of unmet 
need because both younger and older people can forego 
care for different reasons. Third, we analyse the associa-
tion between CHE and unmet need as this has lacked 
empirical investigation, and the relationship remains 
inconclusive. While it might be assumed that lower inci-
dence of CHE indicates stronger financial protection 
which improves access to health care and results in lower 
unmet need, it is also conceivable that lower incidence of 
CHE is an indication of lower utilisation of health care 
owing to poorer access which results in higher unmet 
need.

Institutional settings
To evaluate the determinants and consequences of CHE 
and unmet need, understanding the institutional setting 
is important. Accordingly, this section provides a brief 
overview of Japan’s medical care system.

Healthcare insurance coverage
Under public universal health insurance, all citizens 
in Japan can receive one of the world’s highest levels of 
service coverage [35, 36]. This coverage includes a wide 
range of in-kind benefits and cash benefits, such as 
consultations, treatments, drugs, home-visit nursing, 
benefits related to hospitalisation (e.g. food expenses), 
benefits for high-cost medical expenses, dentistry, and 
a childbirth lump-sum allowance. Under the employee- 
and community-based social insurance system, insured 
people pay insurance premiums, which account for half 
of the financing source of the healthcare insurance sys-
tem. To utilise medical care services, insured people 
bear the cost of out-of-pocket payments (OOP) at a fixed 
co-payment rate of 20% for pre-school children, 30% 
for people aged 6–69 years, 20% for people aged 70–74 
years, and 10% for people aged 75 years and over (30% 
for people aged 70 years or over whose income level is 
comparable with that of employed people). These rates 
are identical regardless of the insured people’s residen-
tial location. Furthermore, in many regions, medical care 
for newborns, children, and adolescents is subsidised by 
the local governments; therefore, some citizens can use 
these services with OOP at below 20% of the co-payment 
rate or without OOP. Although the co-payment rates 
are seemingly high, they account for only about 12% of 
healthcare financing (the remaining 40% is managed by 
public expenditure), meaning that individuals can use 
medical care at low OOP cost.

To reduce patients’ financial burden, cost contain-
ment is required through the efficient management of the 
medical care system. Owing to the nature of medical care 
services that require professional knowledge, patients 
typically do not have knowledge of the services that they 
need (i.e. a principal-agent problem with imperfect con-
tracts). Therefore, cost containment can be achieved 
through supply-side control [31]. Japan’s medical care 
system has three main contributors to cost containment 
[37]. First, outpatient services are the main ways for ser-
vice delivery with a low level of inpatient care use, even 
with the high per-capita number of hospital beds for his-
torical reason (i.e. the share of outpatient care is large 
even in tertiary hospitals). Second, the ubiquitous pay-
ment system, with the national uniform fee schedule for 
reimbursement, contributes to improving efficiency (i.e. 
reduced administrative costs) and equity (i.e. the same 
benefit package throughout Japan). The prices of drugs, 
devices, and services, mainly for outpatient services, are 
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biennially revised on an item-by-item basis [38]. Third, 
peer-reviewed medical claims and on-site audits of 
medical records are conducted for cost containment and 
quality control. Therefore, patients’ financial burden is 
mitigated by curbing the costs of medical care through 
these supply-side controls.

Medical care access
Japan’s medical care system does not adopt the gate-
keeping or waiting-list system used by general practi-
tioners, meaning that patients can freely choose a clinic 
or a hospital for their first visit. Furthermore, there are 
no constraints on patients’ demands for healthcare, thus 
they can use healthcare services whenever they feel they 
need them. To utilise specialist care at large hospitals 
(e.g. university hospitals) without referral from a physi-
cian, patients must bear a certain amount of a premium 
fee: JPY7,000 (≈ USD50) at the initial visit and JPY2,500 
(≈ USD20) for the follow-up visits. However, the fee for 
services is identical when patients receive the same treat-
ment from any physician at a clinic or any specialist at 
a hospital. With this free access system, citizens insti-
tutionally have easy access to medical care services on 
demand.

Financial protection
Even with the low cost of OOP, patients can encounter 
financial difficulties from excessive OOP in instances in 
which they have severe or chronic health conditions and 
thus need intensive and continual medical care. To miti-
gate this, two types of financial protection are available. 
First, citizens can receive a tax deduction when the yearly 
OOP of medical care usage or over-the-counter drugs 
for themselves and their household members exceeds a 
certain amount. Second, to curb excessive financial bur-
den, the ceiling amount for monthly OOP is determined 
based on an individual’s income level and age. If their 
OOP exceeds this level, the surplus is reimbursed or pro-
vided as in-kind benefits without OOP. When a patient 
reaches this level more than thrice in 12 months, the 
ceiling amount is reduced to lessen the financial burden. 
Furthermore, this financial support is available when the 
combined yearly costs of medical care and public long-
term care become excessive; for instance, when multiple 
household members have long-term care needs. Some 
insurers provide additional financial protection by setting 
their own ceiling amount of medical expenditure lower 
than the national level.

Moreover, individuals who receive low incomes can 
receive financial support, such as the reduction of and 
exemption from insurance premiums, financial support 
for OOP of single-parent households who receive low 
incomes, and additional benefits for expenses during 
hospitalisation (e.g. benefits for food expenses). Some of 

this support varies across insurance societies in terms of 
eligibility and benefit levels. Furthermore, if a citizen has 
no assets, no family or relative to ask for financial assis-
tance, an extremely low income (i.e. lower than the mini-
mum cost of living), and is incapable of working owing to 
disease or injury, then they are eligible for public assis-
tance. Most of these recipients are covered by medical 
assistance and do not have to bear the cost of insurance 
premiums and OOP. In sum, Japan’s medical care system 
provides various types of policies to ensure access to care 
and financial protection. Other types of financial and 
non-financial aids from the government are also avail-
able for those needing temporal support, including self-
reliance support benefits for households with financial 
difficulties; injury and sickness allowance (for work-unre-
lated health issues among insured people of occupation-
based health insurance); and postponement, reduction, 
or exemption of tax and social insurance premiums for 
other types of care than medical care (e.g. residence tax 
and insurance premiums for pensions and long-term 
care). Moreover, conditional on periods of contribution 
payment, individuals are eligible for disability pension 
benefits when they are restricted from working owing to 
functional limitations from health issues.

Methods
Data
The data for this study are retrieved from the Japan 
Household Panel Survey (JHPS/KHPS), an annual 
nationally representative household survey of Japanese 
aged 20 years or over. The JHPS/KHPS is a unification 
of the Keio Household Panel Survey (KHPS) and Japan 
Household Panel Survey (JHPS), which were originally 
separate but have many questionnaires in common, 
including those on household structure, individual attri-
butes, academic background, employment status, and 
economic conditions. Both surveys adopt stratified two-
stage random sampling that uses 24 regional and city 
classifications, with the number of survey subjects in 
each classification set in accordance with their popula-
tion size as the first stage of sampling. Subsequently, the 
participants are selected from basic resident registers 
based on designated numbers and sampling intervals as 
the second stage. The KHPS was first conducted in 2004, 
with approximately 7,000 individuals from 4,000 house-
holds, and added new samples in 2007 and 2012. The 
JHPS was first conducted in 2009, with 4,000 individu-
als, and implemented a new sample in 2019. The recovery 
rates of the follow-up surveys, calculated as (Completed 
– Revival) / Completed in last year×100 were 82.7 – 
94.2% [39]. The survey information is available in greater 
detail on the project website [39].

This study analysed the unbalanced panel data during 
2004–2020 because not all variables used in our analyses 
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were measured in every wave. In a study that utilises 
panel data, potential bias owing to sample attrition 
should not be ignored. To partially address non-response 
bias, all analyses were weighted by inverse probabilities 
that responded to each subsequent wave and were esti-
mated by logit models, conditional on respondents’ 
age, sex, marital status, education, employment status, 
and residential area at the baseline. Furthermore, we 
restricted our analysed sample to individuals or their 
spouses who were household heads, since they could pro-
vide accurate information on their households compared 
to other household members. This led to the final sam-
ple size of at most 65,564 observations by 7,898 unique 
individuals.

Financial hardship
To define financial hardship owing to excessive health 
expenditure, we used two measures, CHE and impover-
ishing health expenditure (IHE), obtained from the JHPS/
KHPS questionnaire on household consumption in the 
past month. Following the definition from previous stud-
ies and the indicator for the progress monitoring of SDG 
3.8.2 [1, 40–42], CHE was defined as health expenditure 
beyond the 10% and 25% thresholds of total household 
consumption.

To complement CHE, IHE was measured as the 
changes in poverty headcount for equalised household 
income with and without out-of-pocket expenditure [43]. 
We used the country poverty line of each year from the 
national government [44] and imputed it by linear inter-
polation when the poverty lines were not provided by 
the government. In addition, to further complement our 
analysis, we used a continuous variable of the proportion 
of households’ total health expenditure among total con-
sumption instead of dichotomised CHE in some analyses.

Unmet need
The JHPS/KHPS asks, ‘During the past year, did you 
receive treatment, such as an outpatient or inpatient 
service?’ There are six response options: [1] ‘Did noth-
ing as healthy’, [2] ‘Did nothing despite having symp-
toms’, [3] ‘Went to a hospital or clinic’, [4] ‘Hospitalised’, 
[5] ‘Purchased a patent medicine’, and [6] ‘Other’. To 
define respondents’ unmet healthcare need, we created a 
dichotomised variable, coded as 1 for the response, ‘Did 
nothing despite having symptoms’ and 0 otherwise. We 
excluded those who did not need healthcare services 
because they were healthy. Appendix note 1 provides 
the descriptions of measures of financial protection and 
access to health services.

Empirical strategies
Financial hardship
Incidence. To illustrate the number of respondents who 
experienced financial hardship owing to health expendi-
ture, we first calculated the incidence of CHE and IHE in 
each year of the survey. To measure the potential hetero-
geneity across age groups, households with at least one 
member aged 65 years or older (or aged 75 years or older) 
were compared to households with members aged 64 
years or younger.

Determinants. We assessed the determinants of those 
experiencing financial hardship by estimating a linear 
probability model, expressed as follows:

 E (CHEit|Xit) = Pr(CHEit = 1 |Xit) = αX it + τlt + ui + εit  (1)

where CHEit  denotes the CHE status of household i in 
year t; X it  is a vector of the independent variables, com-
prising a household’s demographic and socioeconomic 
variables; and εit  is the stochastic disturbance. The inde-
pendent variables X it , which can affect the probability 
of financial hardship, comprise the following household 
characteristics detected in the previous studies [10–18]: 
Co-residing with at least one member aged 65 years or 
older, education (i.e. whether a household head gradu-
ated from university or higher), employment status (i.e. 
whether a household head was in paid employment), 
house ownership, the number of household members, 
and equivalised household income (gross) and savings 
adjusted for the 2020 base consumer price index. Con-
trary to some of these studies, we did not include the 
household heads’ age in a model to avoid collinearity with 
co-residence with older family members, which were the 
case when household heads were aged 65 years or older. 
When including age in the model, non-linear relation-
ships between age and experienced CHE were consid-
ered by assessing the quadratic and cubic relationships 
between age and CHE. While we adopted a model with 
a significant coefficient for either quadratic or cubic rela-
tionships in terms of age, we used a quadratic model for 
the presence of neither quadratic nor cubic relationships. 
Income and savings, after being equivalised by household 
size and linearly interpolated to minimise missing data, 
were transformed via the inverse hyperbolic sine trans-
formation to deal with their skewness when containing a 
zero value [45]. We did not include health-related vari-
ables because (i) the survey did not include rich health 
information on household members other than respon-
dents, and (ii) by assuming that older age may be associ-
ated with worse health, we may have missed findings on 
age heterogeneity by controlling for household members’ 
health status, particularly when this is a consequence of 
older age.
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We also controlled for city-by-year fixed-effects (τlt ) 
and individual fixed-effects (ui ). This allowed us to con-
trol for unobserved factors that occurred in city l in year 
t (e.g. policy changes, economic cycle, geographical loca-
tion, infrastructure, and healthcare resources) and unob-
served time-invariant heterogeneity across individuals 
(e.g. sex of respondents and preference for healthcare 
use). To control for high-dimensional fixed-effects, we 
conducted estimations using a Stata command: reghdfe 
[46]. To address potential correlations within individu-
als, we also estimated cluster robust standard errors. To 
better understand how the nature of CHE could differ 
according to the age of household members, we con-
ducted a separate analysis of households with and with-
out a member aged 65 years or older.

Consequences. Even though older people may experi-
ence financial hardship owing to frequent health expen-
diture than their younger counterparts, the financial 
consequences can differ because of the variation in both 
ability to pay and consumption patterns between younger 
and older people [33]. Therefore, we investigated the 
heterogeneity between households with and without 
an older member to reveal how excessive health expen-
diture puts pressure on other non-health household 
expenditures (i.e. food, culture and recreation, social rela-
tionships, and education). Furthermore, we evaluated the 
financial consequences of financial hardship as follows:

 Fit = γCHEit−1 + δXit + ζlt + νi + εit  (2)

where the association of CHE for household i in year 
t-1 (CHEit−1) with financial outcomes in year t (Fit)  
is assessed, controlling for independent variables and 
the same fixed-effects as those in Eq.  (1). For financial 
outcomes, we used income and savings (as defined ear-
lier). We further evaluated the potential heterogeneity 
between households with and without an older member.

Unmet need
Regarding unmnet need, we conducted the analyses to 
answer three questions: (i) whether the probability of 
experiencing unmet need differed between younger and 
older people, (ii) whether the determinants of unmet 
need differed between younger and older people, and 
(iii) whether CHE was associated with subsequent unmet 
need.

Prevalence. We estimated the individual-level preva-
lence of respondents experiencing unmet need in addi-
tion to the heterogeneity between younger and older 
people. As unmet need was measured with individuals 
as the unit, respondents who were aged 65 years or older 
were compared to respondents who were 20–64 years.

Determinants. To assess the determinants of unmet 
need, it is important to include need variables, which 

directly affect an individual’s health need, and non-
need variables, which indirectly affect their need [47]. 
Accordingly, the probability of reporting unmet need is 
expressed as:

 

E (Unmetit|Zit) = Pr(yit = 1 |Zit)

= βZit + ui + εit

= β1Needit + β2Non-needit + θlt + φi + σit

 (3)

where Needit  denotes the need variables of individual 
i in year t, and Non − needit  represents the non-need 
variables. In practice, distinguishing between need and 
non-need variables is not easy, since individual charac-
teristics, such as demographic factors, can be regarded 
as both types of variables. For example, chronological age 
may be viewed as a non-need variable, while older age 
may be regarded as a factor that influences health status. 
To cover a wide range of factors, we included the respon-
dents’ characteristics as the following demographic, 
socioeconomic, and health-related variables identified 
as determinants of unmet need by the previous studies 
[19, 21, 22, 24, 25, 28]: Age, marital status, employment 
status, house ownership, household size, equivalised 
household income and savings adjusted for the 2020-
base price, self-rated health, smoking status (i.e. current 
smoker or not), alcohol consumption (i.e. current drinker 
or not), and per-week days of exercise. Non-linear rela-
tionships between age and experienced unmet need 
were considered in the same way as in the analysis of 
CHE. The model was estimated using a linear probabil-
ity model, with additional controls for city-by-year fixed-
effects and individual fixed-effects. These fixed-effects 
controlled for unobserved need and non-need variables, 
such as national-level policy changes, access to health-
care facilities at the city level, health status of individuals 
before joining the survey, and individual preferences for 
healthcare. To assess the heterogeneity across age groups, 
we compared the results as estimated from the respon-
dents aged 64 years or younger with those aged 65 years 
or older.

CHE and unmet need
Excessive levels of health expenditure can make indi-
viduals forgo healthcare utilisation owing to budget con-
straints. Conversely, their need for healthcare may be 
met as CHE would occur from their utilisation of health-
care. Therefore, we assessed whether CHE at wave t-1 
increased or decreased the probability of experiencing 
unmet healthcare need at wave t using a fixed-effects lin-
ear-probability model in the same manner as described 
earlier in the determinants of unmet need.
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Results
Incidence and prevalence
The incidence of CHE among the JHPS/KHPS sample 
was between 8.0 and 12.4% at the 10% threshold and 1.1–
2.2% at the 25% threshold during the 2004–2020 period 
(Appendix Table A-1). Although the health expenditure 
data of the JHPS/KHPS were obtained as the values in 
the last month of the survey, which differed from the offi-
cial government estimates (i.e. the monthly average in 
the year, calculated by the data collected every month), 
our estimates were comparable to the official govern-
ment estimates. Furthermore, in households in which all 
members were aged 64 years or younger, the incidence 
rate was 5.2–9.9% at the 10% threshold and 0.7–1.7% at 
the 25% threshold (Appendix Table A-2). Meanwhile, 
the incidence was higher in households in which at least 
one person was aged 65 years or over, at 10.9–22.9% at 
the 10% level and 1.9–4.2% at the 25% level. Moreover, 
the incidence rate of IHE was around 1% for the entire 
sample in 2004–2018, with a higher rate in households 
with older people that ranged from 1.2 to 4.0% (Appen-
dix Table A-3). Conversely, the incidence rate was low 
among households that only had members aged 64 years 
or younger, at less than 1% in most years of the survey.

The prevalence rate of unmet need for healthcare 
moderately declined during the later periods of the sur-
vey, and ranged from 4.7 to 13.1% in the entire sample 
(Appendix Table A-4). People aged 64 years or younger 
were more likely to forego healthcare compared with 
those aged 65 years or older; the prevalence rate was 

6.2–15.5% among younger people and 1.8–8.6% among 
older people.

Table  1 shows the descriptive statistics for the house-
hold- and individual-level variables used herein. 
Throughout the study period, 9.8% and 7.7% of respon-
dents had experienced CHE at the 10% threshold and 
unmet healthcare need, respectively. On average, the 
respondents spent 4.4% of their total household con-
sumption on health expenditure. The average age of 
respondents or spouses (i.e. household heads) was 
approximately 53 years. Among the entire sample, 31.4% 
of the households contained at least one member aged 
65 years or over. Appendix Figure A-1 presents the dif-
ferences in income and savings by the presence of an 
older household member and CHE status. Based on the 
median values, households with at least one member 
aged 65 years or older had lower incomes but higher sav-
ings. Among households with a member aged 65 years 
or over, both the incomes and savings of the households 
experiencing CHE were slightly lower than those without 
CHE experience.

Determinants
 [1] CHE.

Table  2 presents the analysis results of the determi-
nants of CHE at the 10% and 25% thresholds. Having at 
least one member aged 65 years or over was associated 
with a higher probability of experiencing CHE at the 
10% threshold (β : 0.02, standard error [SE]: 0.01), while 
the experience of CHE at the 25% threshold showed 

Table 1 Descriptive statistics
Household-level Individual-level

N % or mean SD N % or mean SD
CHE10 65,564 9.8% Unmet healthcare need 34,782 7.6%
CHE25 65,564 1.7% SRH: Very bad or bad 34,782 19.8%
Total health expenditure (% of total consumption) 65,564 4.4% 0.06 Age of respondents 34,782 54.86 13.57
Food expenditure (% of total consumption) 65,528 29.4% 0.13 Sex of respondents: Female 34,782 53.1%
Culture and recreation expenditure
(% of total consumption)

65,564 4.3% 0.07 Education (respondents):
Bachelor+

34,782 25.0%

Social relationships expenditure
(% of total consumption)

65,564 11.1% 0.09 Respondents being employed 34,782 67.1%

Education expenditure (% of total consumption) 65,564 1.9% 0.04 Marital status: Single 34,782 24.1%
65 + member living in a household 65,564 31.4% Current smoker 34,782 19.8%
Equivalised household income
(10,000JPY)

65,564 397.89 281.43 Current alcohol consumption 34,782 39.5%

Equivalised household savings
(10,000JPY)

65,564 555.76 984.72 Days of exercise per week 34,782 0.98 1.76

Age of household head 65,560 52.86 14.38
Education (household head): Bachelor+ 65,564 33.9%
Household head being employed 65,564 78.7%
House ownership 65,564 80.3%
N of household members 65,564 3.18 1.40
Note: SD stands for standard deviation; CHE10 and CHE25 denote catastrophic health expenditure at 10% and 25% thresholds, respectively; Expenditure for food, 
culture/recreation, and social relationships are equalised by household size; For household- and individual-level variables, descriptive statistics are calculated based 
on observations in Tables 2 and 4, respectively.
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no association. Furthermore, households with higher 
incomes (β : -0.01, SE: 0.00) and household heads who 
had a paid occupation (β : -0.04, SE: 0.01) were less likely 
to experience CHE at the 10% threshold. The results were 
similar even when changing the age for a variable indi-
cating co-residence with older household members from 
65 + to 75+. CHE at the 25% threshold was associated 
with co-residence with a member aged 75 or older.

Table 3 shows the analysis results of the heterogeneity 
in the determinants of CHE by the presence of an older 
household member. Among the households with only 
members aged 64 years or younger, those with higher 
incomes were less likely to experience CHE. In both 
household types, households were less likely to experi-
ence CHE when the household heads had a paid occu-
pation (β : -0.04, SE: 0.01 for both types of households). 
Furthermore, the association between the ages of the 
household heads and the probability of experiencing 
CHE revealed a U-shaped relationship among house-
holds without older members.

 [2] Unmet healthcare need.
Table  4 presents the analysis results of the determi-

nants of unmet healthcare need. We have two main find-
ings. First, age was associated with the probability of 
experiencing unmet need for healthcare. Figure 1 shows 
this relationship and reveals a U-shaped relationship: the 

lowest probability of unmet need is for the age 55–60 
years. Conversely, people younger and older than 55–60 
were increasingly more likely to report having forgone 
care. Second, only among younger people, a higher 
amount of savings and bad self-rated health were asso-
ciated with the lower probability of experiencing unmet 
need while being employed was associated with the 
higher probability.

Consequences of CHE
 [1] Financial consequences.

Appendix table A-5 and Fig. 2 show the results of the 
association between CHE and food, culture or recreation, 
social, and education expenditures, and their heterogene-
ity by the presence of an older household member. CHE 
at 10% was associated with lower levels of food, culture 
or recreation, social expenditure, and education, with 
coefficients ranging from − 0.03 to -0.01. Furthermore, 
reduced levels of food and social expenditure by CHE 
were more remarkable in households with older mem-
bers (β : -0.01, SE: 0.00), compared to households with 
only members aged 64 years or younger who were more 
sensitive to reducing expenditure for education. Similar 
results were obtained even using a continuous rate of 
total health expenditure among total consumption.

Table 2 Determinants of catastrophic health expenditure
Health expenditure CHE10 CHE25

65 + y/o member in a household 0.01** 0.02** 0.00
(0.00) (0.01) (0.00)

75 + y/o member in a household 0.01** 0.02** 0.01*
(0.00) (0.01) (0.00)

Income -0.00 -0.00 -0.01** -0.01** -0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Savings 0.00** 0.00** 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Household head being university graduate or higher 0.00 0.00 0.01 0.01 -0.00 -0.00
(0.00) (0.00) (0.01) (0.01) (0.01) (0.01)

Household head being in paid work -0.01** -0.01** -0.04** -0.04** -0.02** -0.02**
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00)

House ownership 0.01** 0.01** 0.03** 0.03** 0.01 0.01
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00)

Household size 0.00# 0.00# -0.00 -0.00 0.00 0.00
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00)

Individual-FE Yes Yes Yes Yes Yes Yes
City-by-Year-FE Yes Yes Yes Yes Yes Yes
Constant 0.05** 0.05** 0.16** 0.16** 0.02* 0.02

(0.01) (0.01) (0.03) (0.03) (0.01) (0.01)
Individuals 7,898
Observations 65,564
Note: Health expenditure (% of total consumption) is transformed by the inverse hyperbolic sine transformation; CHE10 and CHE25 denote catastrophic health 
expenditure at 10% and 25% thresholds, respectively; Estimates by fixed-effects linear probability models; ** p < 0.01, * p < 0.05, # p < 0.10; Values are coefficients with 
cluster-robust standard errors in parentheses; Income and savings are equivalised by household size and transformed by the inverse hyperbolic sine transformation; 
Household size represents the log transformed number of household members; FE represents fixed-effects; Weighted by longitudinal weights to address for 
attrition bias; singleton observations are not used for estimations.
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Appendix table A-6 and Fig.  3 present the results of 
the financial consequences of CHE and the heterogene-
ity between households with and without older members. 
Households with only members aged 64 years or younger 
were more likely to experience an income decline in the 
following year after experiencing CHE (β : -0.02, SE: 
0.01). Meanwhile, it was not observed among house-
holds with older members. The association between 
savings and CHE was not observed for both household 
types. With a continuous health expenditure variable, the 
results became less clear.

 [2] CHE and unmet need.
Table 5 shows the association between CHE and unmet 

healthcare need in the following year; no association was 
observed. In contrast, the continuous variable for total 
health expenditure was negatively associated with unmet 
need.

Discussion
This study assesses the incidence/prevalence, determi-
nants, and consequences of CHE and unmet health-
care need and the observable heterogeneities between 
younger and older people. We have five main findings. 
First, among households with older people, the incidence 
of experiencing CHE was high and unmet need was low, 
compared to their younger counterparts. Second, house-
holds with older members were more likely to experience 
CHE than households with only members aged 64 years 
or younger. Moreover, households with higher incomes 
and household heads in paid employment had a lower 
probability of experiencing CHE. Third, a U-shape rela-
tionship was observed between age and the likelihood of 
experiencing unmet need. Among younger people, being 

Table 3 Heterogeneity by the presence of an older household 
member: Determinants of catastrophic health expenditure
CHE10 With 64 y/o< With 65 

y/o+
Income -0.01* -0.01

(0.00) (0.01)
Savings 0.00 0.00

(0.00) (0.00)
Age of household head -0.01** -0.01

(0.00) (0.01)
Age of household head2 0.00** 0.00

(0.00) (0.00)
Household head being university graduate 
or higher

0.03 -0.04

(0.02) (0.03)
Household head being in paid work -0.04** -0.04**

(0.01) (0.01)
House ownership 0.03** 0.08#

(0.01) (0.05)
Household size -0.01 0.02

(0.01) (0.02)
Individual-FE Yes Yes
City-by-Year-FE Yes Yes
Constant 0.47** 0.52

(0.12) (0.34)
Individuals 6,113 3,059
Observations 44,347 19,031
Note: CHE10 denotes catastrophic health expenditure at a 10% threshold; 
Estimates by fixed-effects linear probability models, classifying the sample by 
the presence/absence of at least one household member aged 65 or older; ** 
p < 0.01, * p < 0.05, # p < 0.10; Values are coefficients with cluster-robust standard 
errors in parentheses; Income and savings are equivalised by household size 
and transformed by the inverse hyperbolic sine transformation; Household size 
represents the log transformed number of household members; FE represents 
fixed-effects; Weighted by longitudinal weights to address for attrition bias; 
singleton observations are not used for estimations; As a result of estimating 
multiple models to assess non-linear relationships between age of household 
head and the experienced CHE10, the quadratic relationship was observed 
whilst the cubic term of age was not significant.

Table 4 Determinants of unmet need
All Age < 64 65 ≤ Age

Age 0.18** 0.17**
(0.01) (0.02)

Age2 -0.00** -0.00 -0.00
(0.00) (0.00) (0.00)

Age3 0.00** 0.00 0.00
(0.00) (0.00) (0.00)

Marital status (Single) 0.01 0.01 0.01
(0.01) (0.02) (0.02)

Employed 0.01# 0.02* 0.01
(0.01) (0.01) (0.01)

House ownership -0.01 0.00 -0.05#
(0.01) (0.01) (0.03)

Household size -0.00 -0.00 -0.01
(0.01) (0.01) (0.02)

Income 0.00 0.00 0.00
(0.00) (0.00) (0.00)

Savings -0.00** -0.00** -0.00#
(0.00) (0.00) (0.00)

SRH (Bad or very bad) -0.01* -0.01* -0.00
(0.01) (0.01) (0.01)

Current smoker 0.03* 0.02# 0.06*
(0.01) (0.01) (0.02)

Current alcohol consumption 0.00 0.01 0.01
(0.01) (0.01) (0.01)

Days of exercise per week 0.00 0.00 0.00
(0.00) (0.00) (0.00)

Individual-FE Yes Yes Yes
City-by-Year-FE Yes Yes Yes
Constant -8.19** -7.07** 3.84

(0.40) (0.38) (10.44)
Observations 34,782 25,953 9,757
Individuals 5,546 4,419 1,821
Note: Estimates by fixed-effects linear probability models; ** p < 0.01, * 
p < 0.05, # p < 0.10; Values are coefficients with cluster-robust standard errors in 
parentheses; FE represents fixed-effects; Income and savings are equivalised by 
household size and transformed by the inverse hyperbolic sine transformation; 
Household size represents the log-transformed number of household 
members; Weighted by longitudinal weights to address for attrition bias; 
singleton observations are not used for estimations.
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Fig. 2 Heterogeneity by the presence of an older household member in the association between catastrophic health expenditure and food, culture/
recreation, and social expenses. Note: CHE10 refers to catastrophic health expenditure at a 10% threshold. CI stands for a confidence interval. Each expen-
diture (% of total consumption) was transformed by the inverse hyperbolic sine transformation. Full results are presented in Appendix Table A-5

 

Fig. 1 Age and unmet need for healthcare. Note: The presentation of this figure is based on the estimation from the model All in Table 4; Line represents 
marginal effects of age on experienced unmet need with the shaded area representing the 95% confidence interval
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in paid employment had a higher probability of experi-
encing unmet need, while higher savings and negative 
self-rated health were associated with a lower probabil-
ity of experiencing unmet need. Fourth, after experienc-
ing CHE, households with older people tended to reduce 
their expenditure on food and social relationships more 
so than households with only younger members. Mean-
while, households with only younger members expe-
rienced a decline in income in the following year after 
experiencing CHE, while households with older mem-
bers did not. Fifth, there was no association between 
experiencing CHE and having unmet need in the follow-
ing year; however, the continuous variable for total health 
expenditure was negatively associated with unmet need.

Households with older members (or older people 
themselves) are more likely to experience CHE and have 
a lower prevalence of unmet need compared to house-
holds that only have younger members (or younger 
people). Although previous study revealed that health-
care use was negatively associated with unmet need [32], 
our analysis revealed no significant association between 
CHE and unmet need. As discussed in the Introduction 
section, CHE can affect unmet need both positively and 
negatively, cancelling out the overall effect. Specifically, 
greater healthcare use can reduce unmet need but can 

also result in CHE, going by our finding regarding con-
tinuous variable for total health expenditure. Conversely, 
greater healthcare use can cause financial difficulties, 
such as CHE, and eventually lead people to forgo needed 
care, resulting in greater unmet need. Moreover, by need-
ing more care, the chance of forgoing care may increase 
owing to the increased number of attempts to access 
healthcare services. In this way, it is important to try to 
understand the complexity and nuances that underlie the 
absence of a statistical relationship between CHE and 
unmet need. In addition, the threshold of CHE may not 
be appropriate to capture financial hardship as the con-
tinuous variable for total health expenditure was associ-
ated with unmet need.

Comparing our estimate of the incidence of CHE at 
10% in Japan with estimates in other regions in 2017 and 
2019, it was lower than both the global and the high-
income group’s medians [3, 4]. When decomposing this 
into households with and without older members, both 
of the estimates in Japan were lower than or similar to the 
ones in the high-income groups. Moreover, the preva-
lence of unmet needs among the total and older popu-
lations was lower than the ones in most countries in the 
World Health Organization’s regions of Americas and the 
Europe [35]. Based on these indicators, Japan’s situation 

Fig. 3 Heterogeneity by the presence of an older household member in financial consequences of catastrophic health expenditure. Note: CHE10 refers 
to catastrophic health expenditure at a 10% threshold. CI stands for a confidence interval
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regarding financial protection in health may be consid-
ered better than in many other countries.

CHE resulted in different consequences between 
households with and without older members. Experi-
ence of CHE led both types of households to reduce their 
expenditure on food, culture and recreation, and social 
relationships. Households with older members had larger 
reduced expenditure on food and social relationships. 
There are two possible interpretations of this finding, 
which pose a concern about the long-term deteriorative 
health effects of CHE. First, owing to the large financial 
burden of CHE, the level of these household expenditures 
may be suppressed. Reduction in food expenditure leads 
to low energy and nutrient intake, which can increase 
the risk of frailty among older people [48] and eventu-
ally raise functional limitations and mortality risks [49, 
50]. This is one of the pathways that adverse socioeco-
nomic circumstances lead to an increased risk of frailty 
[51]. Second, engagement in activities related to these 

expenditures may be restricted because of health or eco-
nomic issues [52]. Considering that social relationships 
positively affect an individual’s health status [53], this 
may lead to further health deterioration.

Regarding the other financial consequences of CHE 
(e.g. income), households with only younger members 
were disproportionally affected. These households saw 
an income decline in the year following the experience 
of CHE. This can be interpreted based on the Gross-
man model [9], assuming that the main income source of 
younger people is their salaries, while that of older people 
is their pension benefits. Accordingly, the health status 
of younger people is inextricably linked to their income 
through productivity and work hours, so their salaries 
may decline owing to ill health. Conversely, among older 
people, their health status does not affect their income 
when the source is pension benefits. Although we did not 
discover any significant results regarding savings, from 
the median value, households with older members had 
obtained more savings, which potentially suggests that 
older people have the better ability to pay than younger 
people.

We also found that the probability of experienc-
ing unmet needs was higher among younger and older 
people and lowest in middle-aged people; however, we 
were unable to explore the reason for this. The findings 
of previous studies are relevant here although differ-
ences in institutional settings across countries should be 
noted. In a Canadian survey that had a younger sample 
aged 12 years or over (average age of 48 years) than the 
JHPS/KHPS, wait time was the most common reason 
for unmet needs [29]. Meanwhile, among older people, 
economic hardship was the leading reason for unmet 
healthcare needs, with the additional finding that chronic 
conditions increased the probability of experiencing 
unmet needs [54]. These findings suggest that younger 
and older people may forgo care for different reasons. For 
younger people who are employed, the opportunity cost 
of seeking care can be an important reason for unmet 
healthcare needs. Here, households with employed heads 
were less likely to experience CHE, which may relate to 
forgone care owing to the opportunity cost. Furthermore, 
younger people may develop potentially milder symp-
toms, so they may not have actual or perceived need to 
use healthcare services. Conversely, older people may 
forgo care owing to financial hardship or accessibil-
ity issues arising from multiple chronic conditions. The 
group of 55 to 60-year-olds with the lowest prevalence of 
unmet need may be in the optimal situation where they 
experience less opportunity cost from seeking health-
care (as they are retired early or are in more senior/bet-
ter employment situations which allow sick leave); have 
sufficient income, savings, or both; and are in relatively 
good health such that they do not have frequent need for 

Table 5 Catastrophic health expenditure and unmet need
VARIABLES Unmet need
CHE10[t-1] -0.01 -0.01

(0.00) (0.01)
Health expenditure [t-1] -0.06* -0.07#

(0.02) (0.04)
Age 0.18** 0.13** 0.18** 0.13**

(0.01) (0.01) (0.01) (0.01)
Age2 -0.00** -0.00* -0.00** -0.00*

(0.00) (0.00) (0.00) (0.00)
Age3 0.00** 0.00** 0.00** 0.00**

(0.00) (0.00) (0.00) (0.00)
CHE10[t-1] * Age 0.00

(0.00)
CHE10[t-1] * Age2 -0.00

(0.00)
CHE10[t-1] * Age3 0.00

(0.00)
Health expenditure [t-1] * Age 0.00

(0.00)
Health expenditure [t-1] * Age2 -0.00

(0.00)
Health expenditure [t-1] * Age3 0.00

(0.00)
Observations 23,458
Individuals 4,190
Note: CHE10 denotes catastrophic health expenditure at a 10% threshold; 
Health expenditure (% of total consumption) is mean-centralised and 
transformed by the inverse hyperbolic sine transformation; Estimates by 
fixed-effects linear probability models; ** p < 0.01, * p < 0.05, # p < 0.1; Values 
are coefficients with cluster-robust standard errors in parentheses; Controlled 
for employment status of respondents (working or not), marital status of 
respondents (single or not), educational attainment of respondents (bachelor 
or higher), house ownership, household size, current cigarette smoking, current 
alcohol consumption, exercise days, individual fixed-effects, and city-by-year 
fixed-effects; Age of respondents is centralised when interactions with CHE 
were analysed; Weighted by longitudinal weights to address for attrition bias; 
singleton observations are not used for estimations.
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healthcare or experience difficulties in accessing health 
facilities. While the heterogeneous reasons for unmet 
needs between younger and older people require further 
investigation, it is important for appropriate policies to 
respond to the different health needs of people of differ-
ent ages. From the demand side, assessing whether one’s 
healthcare utilisation is appropriate is difficult owing to 
the nature of healthcare services. Therefore, it is prefer-
able for patients if they can access healthcare whenever 
they feel they need it. In our analysis, negative self-rated 
health was associated with a lower probability of expe-
riencing unmet healthcare needs, potentially indicating 
that people who perceive need are in fact able to have 
those needs met by the healthcare system in Japan.

Implications
Our findings suggest several policy implications. First, 
generous financial support is needed for younger house-
holds that experience CHE, particularly when they do 
not have high incomes and savings. By averting unmet 
healthcare needs through access to adequate cures or 
treatments, enabling people to return to their jobs is 
important to further avoid productivity loss because 
of health issues. Accordingly, various types of govern-
ment aids are available in Japan. However, compared to 
employed people who are covered by occupation-based 
social insurance, those who enrol in community-based 
health insurance (e.g. self-employed and casual employ-
ees) are more vulnerable to income decline owing to 
health shocks. Therefore, the following approaches are 
suggested further.

Second, people should be encouraged to accumulate 
financial assets, including enrolment in private insurance, 
to prepare for unexpected events (that cause catastrophic 
expenses and income decline) through financial educa-
tion and larger financial incentives (e.g. tax deduction 
or credit for insurance premiums). Particularly for older 
people, it is necessary to improve their financial capabil-
ity of decumulating their financial assets, assuming that 
older people tend to have stable incomes and savings. 
Older Japanese people decumulate their wealth more 
slowly than predicted owing to precautionary savings 
and bequests [55]. With well-designed financial planning, 
older people may be able to better respond to necessary 
health expenses.

Third, the sickness allowance coverage and other types 
of social insurance should be expanded to include self-
employed and casual employees because these people are 
more likely to skip necessary care owing to unavailability 
of these benefits and to avoid income decline. To reduce 
the opportunity cost of seeking care, the utilisation of 
over-the-counter drugs and the enhanced availability of 
occupational physicians and (paid) sick leave may be also 
helpful.

Forth, to address unmet need for healthcare among 
older people, it is necessary to reduce the physical bar-
riers to accessing healthcare services. Some physical or 
mental functional limitations and health issues make vis-
iting a clinic or hospital difficult for older people. There-
fore, public or private sectors should consider providing 
home-visit or online medical care and transportation ser-
vices to visit healthcare institutions.

Fifth, with many available financial protection policies, 
individuals may find it difficult to identify and use a ser-
vice that best fits their situation. Therefore, to enhance 
service usability, it is imperative to encourage the dif-
fusion and uptake of available services (e.g. via leaflets), 
reduce the administrative burden of applications, and 
provide administrative support to identify and utilise 
them (e.g. via consultations).

Sixth, based on the fact that the heterogeneity was 
observed between population subgroups, disaggregated 
data need to be reported for monitoring and evaluation 
of progress, giving a special emphasis on the vulnerable 
populations to improve accountability and ensure that no 
one is left behind.

Finally yet importantly, consequences of catastrophic 
health expenditure could have deteriorating impacts on 
individuals’ health regardless of their demographics. 
Depending on one’s financial status, financial protection 
policies in health are needed by strengthening health 
financing, including pooling resources and purchasing of 
goods and services which people suffering from financial 
hardship tend to use.

Limitations
This study has several limitations and remaining ques-
tions to be answered by future research. First, the JHPS/
KHPS contains limited information on respondents’ 
health status. Therefore, we were unable to assess the 
health consequences of CHE and unmet need. Owing to 
the potential heterogeneities in the consequences of CHE 
and reasons for unmet need between younger and older 
people, the health consequences may differ between 
these groups.

Second, the measure for unmet need should be more 
precise. The JHPS/KHPS asks how respondents deal with 
their symptoms. As such, even foregoing care owing to 
mild symptoms, which may not cause the subjective 
need for care, can be regarded as unmet need. Therefore, 
a measure for unmet need should reflect an individual’s 
need for care including types of care forgone. Moreover, 
a binary measure of self-assessed unmet need can detect 
more unmet need among people who frequently attempt 
to access care [29]. Ideally, the probability of experiencing 
unmet need (i.e. the number of failures to access health-
care out of the number of attempts to access healthcare) 
should be used. However, doing so may be unrealistic 
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owing to recall bias, so asking about the frequency of 
experiencing unmet need may be helpful, even though 
measurement error is still a concern. By better assessing 
unmet healthcare need based on a standardised measure, 
UHC monitoring needs to be strengthened [56].

Third, the CHE measure should be improved. The 
JHPS/KHPS contains information about monthly 
expenses. Even though our estimates for CHE incidence 
were comparable with the official estimates by utilis-
ing yearly data, yearly expenses would have been more 
appropriate because some of the independent variables 
(e.g. income and unmet healthcare need) were obtained 
on a yearly basis. Moreover, obtaining information on 
members who actually have healthcare costs and a break-
down of health expenditure by morbidity type may help 
to precisely assess the heterogeneity in CHE between 
younger and older people. Furthermore, a previous study 
has suggested that the definition of CHE used in the 
SDG Indicators overestimates its incidence among rich 
households and underestimates it among poor house-
holds [57]. Considering the potential differences in ability 
to pay between younger and older people, an alternative 
way to define CHE among older people or populations 
with large proportions of older people may be needed to 
reflect that they tend to have a larger amount of savings 
as well as more stable incomes from pension benefits. 
Also, a threshold of CHE (i.e. 10% of total consumption 
or income) may not be one-size-fits-all for populations 
with different demographic and socioeconomic charac-
teristics and all countries with different health systems 
and socioeconomic developments. Each country may 
need to reflect on their contexts to define CHE for a more 
efficient indicator of financial hardship, which can induce 
significant behavioural and financial consequences. In 
this regard, it would be necessary to complement the 
indicator to identify the consequences of financial hard-
ship associated with healthcare utilisation.

Fourth, we utilised a linear probability model to esti-
mate the probability of experiencing CHE and unmet 
need for easy interpretation and controlling for high-
dimensional city-by-year fixed-effects. However, it 
should be noted that our estimates may be biased because 
of model misspecification.

Fifth, as the focus of the survey is largely on the work-
ing-age population, the JHPS/KHPS does not contain 
many older respondents. Moreover, respondents to the 
survey may be biased towards healthier or richer people. 
In addition, if older respondents live in a long-term care 
facility, they are unlikely to be included in the survey. 
Therefore, selection bias may be a concern, especially 
among older people.

Finally, given that Japan’s universal health insurance 
system has various available financial protection policies, 
our findings may not be applicable in other countries 

that have different socioeconomic and demographic fac-
tors, health systems, and financial protection policies. 
Nevertheless, the findings of this study could be more 
important for other countries since the heterogeneity in 
CHE and unmet need between younger and older people 
as well as their negative consequences are still expected 
based on theoretical frameworks and existing evidence. 
The situation may be worse in countries where coverage 
of essential health services and financial protection are 
not better than those of Japan. Financial protection from 
catastrophic health expenditure has worsened globally, 
which leads to about two billion people facing financial 
hardship [3]. This suggests that the urgent need for better 
financial protection policies in health is common across 
the globe.

Conclusion
This study explores the incidence/prevalence, determi-
nants, and consequences of CHE and unmet healthcare 
need and investigates the heterogeneity between younger 
and older people. By analysing the data from a household 
survey in Japan, we revealed that households with older 
members, 65 and over, were more likely to experience 
CHE with different financial consequences compared to 
households with only younger members under the age of 
65. Households with older members responded to CHE 
by reducing food and social expenditures more so than 
households without older members reducing expendi-
ture on education. Households without older members 
experienced an income decline in the year following the 
occurrence of CHE, while this was not found among 
households with older members. Unmet need for health-
care is more common among younger and older indi-
viduals than among their middle-aged counterparts, aged 
55 to 60, though the health consequences of this unmet 
need could not be determined. To achieve UHC, different 
types and levels of health and financial support need to 
be incorporated into national health systems and social 
protection policies to meet the unique needs of individu-
als and households.
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