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Introduction

ABSTRACT

Universal coverage of healthcare aims at securing access to appropriate healthcare for all at an affordable
cost. Since 1961, Japan's national health insurance has provided an equal package of benefits including
outpatient, inpatient, dental, and pharmaceutical services. Reduced copayment and other welfare
programs are available to the elderly. However, social health insurance may not be a panacea to achieve
healthcare for all, especially when facing household impoverishment due to economic stagnation. Using
time-series cross-sectional data of a nationally representative survey of Japan, we assessed the degree of
inequity in healthcare access in terms of the “equal treatment for equal needs” concept, to identify the
impact of changing economic conditions on people’s healthcare access. Concentration indices of actual
healthcare use (Cy) and standardized health status as a marker of healthcare needs (Cy) were obtained.
We decomposed Cy to identify factors contributing to inequalities in healthcare use. Results showed that
horizontal inequities in healthcare access in favor of the rich gradually increased over the period with
a widening health gap among the poor. The inequality in favor of the rich was specifically observed
among people aged 20—64 years, whereas high horizontal equity was achieved among those aged >65
years. Decomposition of Cy also demonstrated that income and health status were major contributors to
widening inequality, which implies that changes in household economic conditions and copayment
policy during the study period were responsible for the diminished horizontal equity. Our results suggest
that the achievement of horizontal equity through universal coverage should be regarded as an ongoing
project that requires continuous redesign of contribution and benefit in the nation's healthcare system.

© 2012 Elsevier Ltd. All rights reserved.

However, social health insurance may not be a panacea to
achieve healthcare for all at an affordable cost. Previous studies

Universal coverage of healthcare has become a global policy
agenda, aiming to secure access to appropriate healthcare for all at
an affordable cost (Carrin, Mathauer, Xu, & Evans, 2008). To achieve
this egalitarian goal many countries including Japan have adopted
social health insurance systems. Japan introduced social health
insurance for factory workers in 1922, and gradually expanded the
coverage until it achieved mandatory and universal coverage in
1961. Since then, Japanese health insurance has provided an equal
package of benefits for all, including outpatient, inpatient, dental,
and pharmaceutical services. Relatively generous coverage resulted
in a rapid increase of medical care utilization, which at least
partially contributed to the decrease in stroke and the consequent
world’s longest life expectancy of Japanese adults (Ikeda, Saito,
Kondo, et al., 2011).

* Corresponding author. Tel.: +81 3 5841 1887; fax: +81 3 5841 1888,
E-mail addresses: hidehashimoto-circ@umin.ac.jp, hashimoto_hideki@
hotmail.com (H. Hashimoto).

0277-9536/% — see front matter @ 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.socscimed.2012.06.006

across European and East-Asian countries revealed that the hori-
zontal inequity (HI) in healthcare access over household economic
conditions, or the degree of “equal access for equal needs”
(Le Grand, 1978; Wagstaff, Paci, & van Doorslaer, 1991) varied across
countries even with social insurance systems under universal
coverage schemes (van Doorslaer, Koolman, & Puffer, 2002; Lu et al.,
2007). In Japan, Ohkusa and Honda (2003) were the first to esti-
mate the degree of HI using nationwide micro data from 1992, 1995
and 1998 (Ohkusa & Honda, 2003). They found that access was
slightly unequal in favor of the poor in Japan. However, their
analysis failed to incorporate the existing policy of reduced
copayment for those aged >70 years, and was thus likely to over-
estimate the pro-poor nature of the system because the elderly
tend to consume a large portion of medical expense and their
income is limited after retirement (Ministry of Health, Labour and
Welfare, 2009a).

With the prolonged recession after the “bubble” economy
implosion in 1991, the premium collection for Japanese public
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health insurance has decreased because of decreased wages, while
the demand for healthcare has been increasing with population
aging (lkegami & Campbell, 1999). The Japanese government
responded to the situation by gradually raising copayment rates for
the elderly and the employed since the late 1990s as shown in
Table 1. Economic recession also led to increasing income disparity
and relative poverty, which could result in a widening gap in access
to necessary healthcare across income groups (Organization for
Economic Cooperation and Development, 2006; Tachibanaki &
Urakawa, 2008). Indeed, Babazono, Kuwabara, Hagihara,
Yamamoto, and Hillman (2005) reported a significant reduction
in outpatient care utilization among diabetic patients who were
covered by health insurance for the employed after a copayment
amendment in 2003. However, until now, there has been no
nationwide assessment of the impact of economic recession and
policy change on the HI in healthcare access in Japan. With
emerging global interest in constructing universal coverage
schemes (World Health Organization, 2010), Japan's experience
provides an important lesson on how HI in access to effective
healthcare would be threatened in the face of economic difficulties
and population aging. This paper aimed to fill the gap in the
evidence discussed above by analyzing nationwide data throughout
the 1980s and 2000s, when Japan struggled through demographic
and economic challenges.

Methods

For our purpose, we basically followed previous studies (van
Doorslaer et al., 1997: van Doorslaer et al., 2002; Lu et al., 2007;
Ohkusa & Honda, 2003) to assess income-related HI by calcu-
lating concentration indices (Cls) of healthcare utilization using
time-series cross-sectional data of nationally representative
samples, the details of which are below.

Data sources: comprehensive survey of living conditions (CSLCP)

We followed Ohkusa and Honda (2003) and used CSLCP micro
data. A large-scale CSLCP was conducted every 3 years, in which all
households and their members living in sample unit areas, which
were cluster-sampled from 47 prefectures nationwide in Japan,
were invited to participate. The survey comprised self-
administered questionnaires on household and members' health
statuses, and an interview questionnaire on household income. The
income survey was conducted in a subsample of household and
health surveys. Household and health questionnaires were
administered in June of each survey year, and the interview survey
on income status was conducted in July of the same year.

1373

In the 2007 survey, the household and health questionnaires
were distributed to a total of 287,807 households located in
5440 unit areas that were selected by stratified random sampling
from areas of the Population Census conducted in 2005. A total of
230,596 households completed the questionnaires (response rate,
80.1%). The income survey, on the other hand, was conducted in
36,285 households in 2000 sample unit areas; 24,578 households
responded (response rate, 67.7%). We merged a dataset for these
three questionnaires by unique IDs for households and individuals,
which included data from 45,586 individuals (M/F, 21,656/23,930) in
16,177 households. Using similar procedures we obtained 7 data-
bases for the years 1986, 1989, 1992, 1995, 1998, 2001, and 2004.

Household income

The survey assessed annual pretax income including labor
income, asset income, pension, and other social security transfers.
Following a previous study (Shibuya, Hashimoto, & Yano, 2002), we
obtained equivalent pre-tax income by dividing total household
pre-tax income by the square root of the number of family members.

Healthcare utilization

To measure healthcare utilization we used self-reported “physi-
cian visits in the previous 1 month” in the questionnaires. Physician
visits included outpatient and inpatient services provided by western
medicine physicians as well as traditional care such as acupuncture
for musculoskeletal conditions covered by public health insurance.

Estimation of healthcare needs

Healthcare needs are often operationalized as expected likeli-
hood (e.g. probability or amount) of healthcare use (van Doorslaer
et al., 1997). More concretely, actual healthcare use was regressed
on the “needs” and “non-needs” factors of individuals, and a pre-
dicted value using the actual values of the “needs” variables was
obtained as the estimate of “healthcare needs” solely attributable to
the individual's needs status. “Needs” variables often include the
individual's demographic and health conditions, while “non-
needs” variables are composed of household income, regional
availability of services, and other socio-economic conditions that
may affect access to healthcare. However, in this study, we chose
not to use this method because we believe that predicted health
utilization would underestimate healthcare needs, especially
among the poor. Linearly predicted healthcare utilization should
reflect healthcare need if the threshold of health conditions that
leads to care utilization is independent of income status and year.

Table 1
Transition of copayment rate in Japan.
Type of insurance Year
1983 1997 2001 2002 2003 2006 2008
Health services IP: 300 yen/day IP: 1000 yen/day 10% 10% (20%) 10% (30%) Age 75 and over 10% (30%)
for elderly OP: 400 yen/day OP: 500 yen/day Age 70-74 20% (30%)
+ medication sharing
Mational health insurance® 30% IP: 30% 30% Under 70 30%
OP: 30% + medication sharing
Employee's Beneficiary Fixed payment (-1984) IP: 20% 30%
health 10%(1984-) OP: 20%; medication sharing
insurance Beneficiary's IP: 30% (-1981) IP: 20% 30%
dependent IP: 20%(1981-) OP: 30%; medication sharing
family OP: 30%

IP: inpatient, OP: outpatient.

Source: Ministry of Health, Labour and Welfare. Annual Health, Labour and Welfare Report: 2007 (in Japanse).

@ Self-employed, retired, and their family.
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We doubt that the assumption may not hold because worsening
economic conditions and increasing burden of out-of-pocket
payment over time could selectively deter healthcare utilization
among the poor until they get sicker. Thus, instead of predicted
healthcare use, we used predicted health status to more directly
reflect one’s healthcare needs.

For this purpose, we started from self-reported health (SRH)
status measured in 5 response levels, which is commonly employed
as an indicator of individual health status and is known to signifi-
cantly predict mortality and utilization of healthcare (DeSalvo, Fan,
McDonell, & Fihn, 2005). However, some researchers have criti-
cized the measure as being susceptible to reporting bias, and its
comparability across populations is questionable (Lindeboom & van
Doorslaer, 2004). A possible solution for this is to construct a single
measure of health status by regressing SRH on several conditions that
are objectively measured or subjectively reported with less suscep-
tibility to response bias such as sex, age, diagnosed chronic condi-
tions and functional limitations (Jiirges, 2005). More specifically, we
constructed an ordered probit model with SRH as the target outcome
regressed on the above factors. Based on the estimated response we
calculated the estimated risk of reporting less than “fair” health,
standardized for the needs conditions of the individuals.

Estimation of horizontal inequity

To evaluate HI we used two methods of estimating Cl as a rela-
tive measurement of income-related inequality in healthcare
utilization and healthcare need, following previous studies (van
Doorslaer et al., 1997).

CI corresponds to twice the area between the concentration
curve and the 45° line, and runs from —1 (over-diagonal, implying
pro-poor) to +1 (under-diagonal, implying pro-rich). The basic idea
is that we could measure the degree of HI as the difference between
the CI of healthcare use (Cy) and that of healthcare need (Cy).

(v was therefore calculated by the following formula:

p _
Cu =15 2 0i=-N(Ri-5 (1.1)
M Ny; ( 2)
- %cov(y,-,Rn (12)

Where y; is the measure of healthcare utilization of ith individual, N
the sample size, and ¥ mean healthcare use. R; is relative fractional
rank in income of the ith individual. If we replace y; with estimated
health status as healthcare need, we can calculate Cy. Subtracting
Cn from Gy provides HI. A positive HI value indicates a distribution
of healthcare access for health conditions in favor of the rich, and
vise versa.

Another method used to obtain HI is via a decomposition of Cy
(van Doorslaer et al., 2002; Wagstaff, van Doorslaer, & Watanabe,
2003). Suppose healthcare utilization (y) is predicted in a linear
additive regression model such as:

y = a—i—Zﬁka-FE (1.3)
k

Where x;, is the kth factor of the vector including the source of
inequality such as demographics, income, and access to other
healthcare resources. Then, Gy can be decomposed into the sum of
CIs for each factor weighted by its elasticity as follows:

ﬁk?k) GC,
Cy = S (B g, 458
M E( y)* "y

k

(1.4)

Where C is Cl for x; and GCe is the generalized ClI for the error term.

Although healthcare utilization was expressed in binary term,
we relied on linear decomposition rather than nonlinear decom-
position for analytic simplicity, following previous studies that
reported that the difference between linear and nonlinear esti-
mators was only moderate (van Doorslaer, Koolman, & Jones, 2004;
Lu et al,, 2007).

As explanatory factors of the linear model, previous studies have
included health needs measured by sex, age, and subjective health
status and non-need factors such as equivalized household income,
education, labor force participation, marital status, and residential
region (van Doorslaer et al., 2004; Lu et al., 2007). In our study, we
did not include sex or age because we have already controlled for
them in the estimation of the health status indicator. We did not
include education or labor force participation because of data
limitation; however, their effects should be reflected in the CI for
the error term in our case. We additionally included in the model
the number of physicians per 1000 population at 47 prefectural
levels to reflect regional accessibility to healthcare resources.

HI was calculated for each year for all people aged >20 years
because copayment of child care was subsidized by municipal
authorities in Japan, although the conditions of and eligibility for
subsidies varied across municipalities. We also carried out
subgroup analyses stratified by age with 65 years as the cutoff point
because the copayment rate was potentially deducted for those
aged >65 years with means tests in some municipalities. People
aged >75 were unconditionally and universally eligible for reduced
copayments at a rate of 10—20% according to their income levels.
Finally, households that did not pay income tax were regarded as
those under livelihood assistance by the welfare program and were
excluded from analyses because they were exempt from copay-
ments and premium payments, which would have affected their
healthcare utilization behavior.

Results
Descriptive statistics

Descriptive statistics for each year are shown in Table 2. The
sample size gradually decreased because of a decreasing response
rate over time. The sex ratio was almost stable, and a gradual
elevation of mean age was observed reflecting population aging.
The average equivalent income was the highest in 1998 (4.2 million
Japanese yen; approximately US$35,000 in exchange rate of 1998).
The rate of healthcare utilization gradually increased from 25.1% in
1986 to 42.0% in 2007, again reflecting the increased proportion of
elderly in the sample who tended to have larger demand for
healthcare.

Horizontal inequity measured as the gap between healthcare
utilization and health status

Fig. 1a shows CI and HI indices for all age categories >20 years.
Cls for healthcare use (Cy) were negative throughout the study
period, indicating the poor used relatively more healthcare
services. Overall, the Gy values were almost constant across years
(between —0.032 and —0.052). The CIs for healthcare needs (Cy)
were also negative throughout the period, indicating larger
healthcare needs in households with lower versus higher income.
Cy decreased from —0.058 in 1986 to —0.108 in 2007. Therefore, the
HI indices for healthcare access gradually increased from 0.026 to
0.072 over the period, indicating a widening gap in healthcare
utilization for healthcare needs in favor of the rich.

Fig. 1b presents CI and HI indices limited to people aged 20—-64
years. Cy turned positive, suggesting more utilization by the rich. Cy
was constantly negative in this group across years. Subsequently,
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Table 2
Descriptive statistics of waves of the comprehensive survey of people’s living conditions; 1986—2007.
Year
1986 1989 1992 1995 1998 2001 2004 2007
Sample sizes 85,243 87,484 81,378 73,821 66,444 63,711 50,875 45,586
Sex (female) % 52.8% 52.6% 52.8% 52.6% 52.5% 52.9% 52.7% 52.5%
Age Mean 46.5 472 47.8 48.1 49.1 50.9 52.2 53.0
SD 16.0 163 16.6 16.9 17.3 176 17.7 179
Equivalent income (thousand yen) Mean 2,850.6 3,189.3 3,801.4 4,117.1 4,190.9 3,870.1 3,682.1 3,644.3
SD 2,269.7 2,585.3 3,067.3 3,359.0 3,340.2 3,241.6 2,506.9 2,684.8
Median 2,437.2 2,683.3 3,2289 3,488.3 3,544.9 3,264.7 3,203.2 3,095.0
Physician visit in previous month % 25.1% 27.4% 28.3% 30.2% 34.1% 38.4% 40.9% 42.0%
Estimated health status less than “fair” % 18.3% 17.8% 15.1% 10.0% 12.9% 15.2% 17.6% 21.9%

HIs were positive, and the indices increased over time from 0.027 to
0.074, again suggesting a widening gap in favor of the rich.

Fig. 1c presented the results limited to people aged >65 years.
Compared with the younger layer, both Cy and Cy were consis-
tently closer to 0, and the HIs were positive, yet to a smaller degree,
ranging between 0.014 and 0.028.

Decomposition of Cls for healthcare utilization

Fig. 2 presents the contributions of estimated health status,
equivalent household income, and regional physician density to the
Cl of healthcare utilization for each year. Income and estimated
health status were major contributors to inequality in healthcare
utilization each year. Estimated health status was consistently
negative throughout the study period (between —0.004 and
—0.017). The contribution of equivalent household income was
consistently positive (between 0.010 and 0.026), and became larger
after 2001. The contribution of regional physician density was
almost null.

Discussion

This paper provides cross-sectional time-series data of income-
related inequality in healthcare utilization in Japan. In the whole
population aged >20 years the distribution of healthcare utilization
was consistently weighted towards the poor, as shown by the
negative Cy values. However, when the population was divided at
age 65 years the values became positive, suggesting a distribution
of utilization in favor of the rich. This finding may be attributable to
the observation that elderly households tended to have lower
income, and had more frequent use of medical services because of
their higher demand for medical care and lower copayment rate for
the elderly in the Japanese health insurance system (Ministry of
Health, Labour and Welfare, 2008). However, after stratifying the
population by age, the distribution in each age category was
revealed as unequal in favor of the rich.

The distribution of healthcare needs, depicted as an individual’s
estimated likelihood to have poor health status, was consistently
weighted towards the poor; suggesting that those with lower
household income tended to have poor health. The degree of
distribution inequality was more manifest in the later part of the
study period. As a result, we found that income-related inequity in
healthcare access for healthcare needs increased slightly over time
mainly because of increasing inequality in health status.

When we focused on people aged >65 years, the magnitude of
HI was small, and consistent over time, while the increasing gap
between healthcare utilization and health needs was more
apparent among the younger population. The decomposition
analyses of this younger layer further confirmed that equivalent
household income consistently exhibited the largest contribution
to the unequal distribution of healthcare utilization in favor of the
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rich, and the contribution became larger after 2001, when
economic deterioration and the subsequent income gap became
societal problems in Japan (Tachibanaki & Urakawa, 2008).

Using a decomposition analysis Lu et al. (2007) showed that the
HI index of western physician visits was 0.0209 in Taiwan, —0.0090
in Korea, and 0.0927 in Hong Kong as of 2004. In our decomposition
analysis, our estimation in the same year would be Gy (0.016)
minus the contribution of estimated health status (—0.009)=
0.025, which seems comparable with Taiwan. Thus, in the
comparative sense Japan still achieved a high degree of horizontal
equity in healthcare utilization across household income status.
However, when we observed the trend over time, our analysis
strongly indicated an early sign of deterioration in this achievement
since 2001,

Several studies based on community surveys have revealed that
a non-ignorable portion of the population do not seek medical care
in spite of felt needs; the major reasons were the time cost to make
avisit and the out-of-pocket copayment at visit (Abe, 2010; Murata
et al, 2010). Employees’ Health Insurance, which mainly covers
younger workers, covers 60% of the total population, and the
copayment rate for beneficiaries in this plan was revised from 20%
to 30% in 2003. In addition, the income gap among the younger
population has widened since the 2000s (Tachibanaki & Urakawa,
2008). These conditions may be behind the widening HI in
healthcare access among young people. Although some studies
showed that the price elasticity of demand for medical care is small
(Yashiro, Suzuki, & Suzuki, 2006), Babazono et al. (2008) reported
a reduction in healthcare use in lower-income groups after the
increase of the copayment rate using aggregated data of Employees’
Health Insurance. Ikegami et al. (2011) also attributed the decrease
in outpatient service use since the 1990s among those with
Employee’s Health Insurance to the increased copayment rate.
According to the RAND Health Insurance Experiment, higher co-
insurance rates significantly reduced access to healthcare and
negatively affected health among the vulnerable population with
lower income (Gruber, 2006).

In addition to the economic barrier of the increased copayment
rate, a widening gap in health literacy across socio-economic
groups may also affect access to healthcare. According to the
Patients’ Behavior Survey Report in 2008, only 15% of outpatients
could actually access necessary information when they chose
outpatient clinics and had to make a decision for treatment
(Ministry of Health, Labour and Welfare, 2009b). Almost half of
them depended on physician’s referral, and only about 4% used the
Internet and other independent sources that became newly avail-
able since the late 1990s and were likely to contain detailed
information. This information divide might have worsened the
unequal utilization of healthcare services (Ishikawa & Yano, 2008).

Our results contradict previous findings by Ohkusa and Honda
(2003) who reported that both healthcare utilization and needs
were in favor of the poor in 1992, 1995, and 1998. They attributed to
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Fig. 2. Results of decomposition analysis of horizontal inequality on healthcare access; 1986—2007, age 20—64.

the improvement of horizontal equity the amendment of the
copayment rate for beneficiaries in Employees’ Insurance Plans in
1997 from 10% to 20%, which closed the gap between the other
plans that bore a 30% copayment. We confirmed that the degree of
disparity in healthcare use among people aged 20—64 years was
slightly improved from 0.014 in 1995 to 0.002 in 1998, but the
improvement was short-lived. Because a similar change was also
observed among those aged >65 years we do not believe that the
argument of Ohkusa and Honda (2003) is valid, since the elderly
were mainly covered by the National Health Insurance and Elderly
Insurance Plans, whose copayment rates remained the same at the
time. Instead, our study revealed a growing gap in health status and
the contribution of household income to healthcare utilization
since the late 1990s and 2000s, suggesting that horizontal equity of
healthcare access is deteriorating over time due to the widening
income gap and rising out-of-pocket contributions.

Political implications

The copayment rate for people aged <70 was unified to 30%
after healthcare reforms in 2003. This reform achieved equity in the
contribution through out-of-pocket payment regardless of income
levels, because before the reform, lower copayment rate was
applied to those with Employees’ Health Insurance who tended to
have higher income compared with other public plans. However,
even among those with Employee’s Health Insurance there was
a wide gap in financial status; members with lower income were
already burdened with a higher premium rate and out-of-pocket
payment (lkegami et al., 2011). Because of this regressive nature
of the current social health insurance scheme, universally raising
the copayment rate regardless of income levels would rather
aggravate HI in healthcare access. Instead, horizontal equity will be
facilitated by introducing a system of fair contribution proportional
to ability to pay.

One possible solution could be the introduction of tax-based
financing, although its political feasibility seems quite low in Japan
because of the conflict of interests among public insurers. Another
promising solution might be to standardize the premium contri-
bution rules across plans. Currently, monthly premium contribution
under Employees’ Health Insurance is calculated by multiplying
each worker's monthly wage by a premium rate determined by each
insurer, whereas premiums of the National Health Insurance are
charged by a varied mix of per capita basis and per household. As the
All-Japan Federation of National Health Insurance Organizations
argued, making the premium collection proportional to income and
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expanding prepayment contribution rather than copayment would
ease the financial burden of out-of-pocket medical expenditure
among households with low-to-middle income, and may lead to
improvements in horizontal equity in access (All-Japan Federation of
National Health Insurance Organization, n.d.).

Limitations

This study revealed early signs of deterioration in horizontal
equity in healthcare utilization even under the universal coverage
of healthcare in Japan. However, there are several weaknesses and
limitations of our results that require careful consideration.

First, the data source of this study was a cross-sectional survey;
healthcare utilization was assessed in a period previous to the
survey (e.g. in a previous month or year), whereas health status was
assessed at the time of survey. Thus there was time inconsistency
between the actual utilization and estimated healthcare needs. We
share this limitation with previous studies that rely on cross
sectional surveys (Lu et al., 2007; Ohkusa & Honda, 2003). Thus the
results presented in this paper need confirmation using panel
datasets in future.

Second, again due to data limitation, we could not consider the
types and quality of healthcare utilization. The available data did
not discriminate outpatient and inpatient services or general and
specialized care. Furthermore, CSLCP does not assess the number of
visits. Previous studies conducted with more detailed data in the
European Household Panel Survey identified that many European
countries have more pro-rich inequalities in the probability of
specialist visits whereas most countries showed pro-poor
inequalities in the probability and conditional number of GP visits
(van Doorslaer et al., 2004). Whether the degree of HI differs across
the types and quality of care is also worthy of further investigation
because Japanese people currently enjoy frequent visits to physi-
cian services under unrestricted approval to access to any type of
care (Organization for Economic Cooperation and Development,
2006). Detailed data on the type of healthcare consumption are
required to conquer this limitation.

Our data did not allow us to evaluate Japan's refund system
against catastrophic copayment, which was introduced in 1973.
This system refunds to patients an allowance for the amount
exceeding the liable payment according to a means test, which may
contribute to the relatively high achievement in horizontal equity
compared with other OECD and Asian countries. lkegami et al.
(2011) showed that the Kakwani index of out-of-pocket payment,
or the inequity index of payment burden across household ability to
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pay, was smaller in Japan compared with other OECD countries,
which also supported the notion that the impact of catastrophic
copayment was rather limited in Japan. Despite this system, our
results showed unequal utilization in favor of the rich. Catastrophic
copayment would be more likely to happen in inpatient service use,
although our data did not discriminate outpatient and inpatient
services. Because the rate of inpatient service use was far smaller
than that of outpatient service use, what this study found is mainly
applicable to the latter. Further investigation, specifically of the
horizontal inequity in inpatient service use is required in future.

Finally, we relied on household income to obtain relative ranks
of household ability to pay, although income may not be a good
indicator especially among retired individuals (Allin, Masseria, &
Mossialos, 2009). Household expenditure for non-food consump-
tion is recommended as the best indicator of household ability to
pay, although reliable data are currently not available in Japanese
surveys of household and health status. Again, it is imperative to
collect nationwide survey data on household consumption and
detailed information on healthcare utilization so as to precisely
assess the performance of the healthcare system in Japan.

Conclusion

Despite the above limitations, our results strongly suggest the
existence of widening inequality in access to healthcare in favor of
the rich in Japan since the 2000s. This was mainly caused by
declining health status among poor people aged 20—64 years, and
increasing attribution of household income to the propensity for
healthcare utilization. Although the Japanese health insurance
system has achieved a relatively high degree of horizontal equity by
global standards, our results provide the lesson that universal
coverage of healthcare does not necessarily guarantee access
equity, and changing economic and demographic conditions affect
the degree of equity. To achieve horizontal equity in healthcare
access, universal insurance, although important, is yet only one
element; achievement of horizontal equity through universal
coverage is not a goal but an ongoing project that requires
continuous redesign of contribution and benefit in Japan’s health-
care system.
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Health benefits of reduced patient cost sharing in Japan
Akihiro Nishi,? J Michael McWilliams,® Haruko Noguchi ¢ Hideki Hashimoto,® Nanako Tamiya® & Ichiro Kawachi®

Objective To assess the effect on out-of-pocket medical spending and physical and mental health of Japan's reduction in health-care cost
sharing from 30% to 10% when people turn 70 years of age.

Methods Study data came from a 2007 nationally-representative cross-sectional survey of 10 293 adults aged 64 to 75 years. Physical health
was assessed using a 16-point scale based on self-reported data on general health, mobility, self-care, activities of daily living and pain.
Mental health was assessed using a 24-point scale based on the Kessler-6 instrument for nonspecific psychological distress. The effect of
reduced cost sharing was estimated using a regression discontinuity design.

Findings For adults aged 70 to 75 years whose income made them ineligible for reduced cost sharing, neither out-of-pocket spending nor
health outcomes differed from the values expected on the basis of the trend observed in 64- to 69-year-olds. However, for eligible adults
aged 70 to 75 years, out-of-pocket spending was significantly lower (P < 0.001) and mental health was significantly better (P < 0.001) than
expected. These differences emerged abruptly at the age of 70 years. Moreover, the mental health benefits were similar in individuals who
were and were not using health-care services (P=0.502 for interaction). The improvement in physical health after the age of 70 years in
adults eligible for reduced cost-sharing tended to be greater than in non-eligible adults (P=0.084).

Conclusion Reduced cost sharing was associated with lower out-of-pocket medical spending and improved mental health in older
Japanese adults.

Abstractsin (3 &, F13Z, Francais, Pycckui and Espafiol at the end of each article.

Introduction

Asking patients to share the cost of health care is a measure
frequently used to reduce demand and control the health-care
budget.'~” Moreover, patient cost sharing can also help finance
universal health-care systems by raising additional revenue.”
However, there is still some debate about the level of cost shar-
ing that is best able to control costs while ensuring access to
health care, preventing impoverishment from out-of-pocket
spending and avoiding adverse health effects.” Several studies
have quantified the effects of health insurance coverage and
cost sharing on the use of important health services, but few
have investigated their influence on health outcomes.”"* Most
studies were conducted in the United States of America, where
universal insurance coverage has not been achieved.”'"' %'
The extent to which health outcomes are influenced by cost
sharing under national health insurance programmes in
other countries is unclear. In this study, we assessed how
health outcomes in elderly adults were affected by a change
in cost sharing under the universal national health insurance
programme in Japan.

Japanese national health insurance provides universal
coverage for inpatient, outpatient, dental and pharmaceuti-
cal services. There is a fixed cost-sharing rate that varies
with age and a general upper limit on monthly out-of-pocket
spending for all age groups.”' In 2007, the proportion of
Japan’s total national health expenditure that was publicly
financed through a tax transfer and social health insurance
programme was 81.9%, which ranks among the highest rates
for countries in the Organisation for Economic Co-operation
and Development’s Asia—Pacific region.”>*’ The remainder

is private spending by households, which comprises out-of-
pocket medical spending for services that may or may not be
covered (e.g. non-prescribed over-the-counter medications)
by the universal programme.*

Although the exact proportion of patient cost sharing
under the public insurance scheme is fixed across services,
the level varies by age and income. In particular, in 2001 the
Japanese government introduced a system of two different
cost-sharing rates: 30% for adults aged less than 70 years and
10% for those aged 70 years or older who had a relatively low
income. The rate remained 30% for older individuals with a
sufficiently high income.”* We took advantage of this natural
experiment to investigate the effect of the change in patient cost
sharing at the age of 70 years on physical and mental health.

Methods
Study population

We obtained data from the 2007 Comprehensive Survey of
People’s Living Conditions - a nationally-representative,
cross-sectional survey administered by the Japanese Ministry
of Health, Labour and Welfare.” In total, 2000 sampling units
were randomly selected from all 47 prefectures in Japan. All in-
dividuals and households in each unit were asked to complete a
self-administered questionnaire in July 2007. We restricted our
study population to 10906 individuals aged between 64 and
75 years (i.e. 70 £ 6 years). We excluded individuals who were
hospitalized or institutionalized (1 = 408) and those who were
eligible for free health care (n=205). For the remaining 10293,
we performed multiple imputation to address potential bias

# Department of Society, Human Development and Health, Harvard School of Public Health, 677 Huntington Avenue, Boston, Massachusetts, MA 02115, United States

of America (USA).
® Department of Health Care Policy, Harvard Medical School, Boston, USA.
¢ National Institute of Population and Social Security Research, Tokyo, Japan.

¢ Department of Health Economics and Epidemiclogy Research, University of Tokyo, Tokyo, Japan.

¢ Department of Health Services Research, University of Tsukuba, Ibaraki, Japan.
Correspondence to Akihiro Nishi (-mail: anishi@hsph.harvard.edu).

(Submitted: 2 October 2011 — Revised version received: 16 December 2011 - Accepted: 9 January 2012 - Published online: 12 February 2012)

426

Bull World Health Organ 2012;90:426-435A | doi:10.2471/BLT.11.095380

599



Akihiro Nishi et al.

due to missing data (e.g. data on general
health status were missing for 13.3%).
Since 2001, the cost-sharing rate is
normally reduced from 30% to 10% in
the first month after people turn 70 years
of age, provided their annual taxable
income is below 12000 United States
dollars (US$), which was equivalent to
1.45 million Japanese yen in July 2007."
Overall, 83.3% of the study population
was eligible for the reduction in 2007.

Study variables

We analysed three dependent variables:
out-of-pocket medical spending, physical
health and mental health. Out-of-pocket
spending included all expenditure on
medical services in the month preceding
the survey. We used a 16-point summary
physical health measure developed for
the Comprehensive Survey of People’s
Living Conditions.”>* A summary
physical health score was derived for
each individual from answers to ques-
tions on general health status, mobility,
self-care and activities of daily living,
and pain, as described in a footnote to
Table 1. Mental health status was assessed
using a Japanese version of the Kessler-6
24-point scale, which has been validated
as a strong predictor of mental disorders,
excluding substance use disorder, that can
be identified using the Structured Clinical
Interview of the Diagnostic and statistical
manual of mental disorders, fourth edition
and that have a Global Assessment of
Functioning score less than 60."" We
reversed the original Kessler-6 scale such
that 24 was the best score and 0, the worst.

For modelling purposes, we created
a dichotomous indicator, designated
age = 70dummy: the indicator equalled
1 if the participant was 70 years of age
or older and 0 otherwise. A second di-
chotomous indicator, designated income
eligibility, equalled 1 if the participant
was eligible for the lower cost-sharing
rate because of his or her taxable income,
and 0 otherwise.

To adjust for potential confounders,
we considered the following covariates
in the regression models: gender, marital
status, household size, occupational sta-
tus, house ownership and the size of the
settlement where the individual lived.
In addition, we carried out separate
analyses for participants who did and
those who did not report health-care use
under the public insurance programme
at the time of the survey for at least one
chronic illness that had been diagnosed
at a clinic or hospital.

Statistical analysis

The effect of the reduction in the cost-
sharing rate at the age of 70 years on out-
of-pocket medical spending, physical
health and mental health was quantified
by estimating the discontinuity in the
age trend of these outcomes using a re-
gression discontinuity design.' " We as-
sumed that out-of-pocket spending and
physical and mental health scores would
vary smoothly with age in the absence
of the rate reduction and attributed any
abrupt deviation in the age trend at the
age of 70 years to that reduction. Devia-
tions were quantified, first, by estimating
the difference between the value of a
variable for individuals aged 69 years
and 11 months and the value for those
in the first month of their 70th year and,
second, by determining how much of
that difference could not be explained by
the trend observed from the age range
of 64 to 69 years to the age range of 70
to 74 years.

We fitted the following unadjusted
linear model for the three study outcomes:

E(Y) =y + B (age) + ,Bzﬁage)z
+p;(age = 70dummy) (1)

where E(Y)isthe expected value of the
dependent variable, age is given in years
and age = 70dummyis as described
above. Thus, f, provides a measure of
the discontinuity in E(Y) around the
age of 70 years and can be interpreted as
the effect of the cost-sharing rate reduc-
tion. To determine whether the effect
observed varied by eligibility for the rate
reduction, we fitted separate models for
non-eligible and eligible adults.

In secondary analyses, we fitted
joint models with interaction terms
that compared discontinuities between
non-eligible and eligible adults and
derived differential discontinuities
for eligible adults. These differential
discontinuities provided more robust
estimates of the effects of cost sharing
by controlling for changes in the health
of non-eligible adults between the ages
of 69 and 70 years. However, our study
sample had limited statistical power for
estimating these differential effects. In
addition, to determine how health-care
needs affected outcomes in eligible
adults, we fitted separate and joint mod-
els for eligible adults who were or were
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not receiving health care at the time of
the survey.

To check a key assumption of the
regression discontinuity design, we
confirmed that important characteristics
of the study participants did not change
around the age of 70 years.'"* Specifical-
ly, we used the models described above to
look for age discontinuities in sociode-
mographic factors among eligible adults,
such as gender, marital status, household
size, occupational status, house owner-
ship, taxable income and the size of the
settlement where the individual lived.
All P-values for these factors were found
to be greater than 0.25, which confirms
that the characteristics did not abruptly
change at the age of 70 years.

Furthermore, we adjusted the above
models for these sociodemographic
characteristics and used multiple im-
putation to address bias that could have
been introduced by missing data on
outcome variables and covariates, as ex-
plained in a footnote to Table 2.” There-
fore, our main results were adjusted for
sociodemographic characteristics and
multiple imputation.

To understand the clinical signifi-
cance of the average change in mental
health status associated with reduced
cost sharing, we used logistic regression
to estimate the associated change in the
prevalence of mild mental illness. We
used a validated threshold for the diag-
nosis of mental illness (i.e. any mood or
anxiety disorder in the Diagnostic and
statistical manual of mental disorders,
fourth edition) in Japan: a score of 19 or
less on our reversed Kessler-6 scale.”

We carried out several sensitivity
analyses. First, we progressively nar-
rowed the age cohort to individuals
aged between 67 and 72 years and then
to those between 69 and 70 years. Sec-
ond, we estimated discontinuities across
11 different dichotomous indicators
for age thresholds ranging from 65 to
75 years. We used generalized estimat-
ing equations to account for correlated
observations within households when
estimating standard errors and con-
ducting two-sided tests.”"" Analyses
were performed using Stata version 12.0
(StataCorp. LP, College Station, USA)
and R version 2.13.0 (R Foundation for
Statistical Computing, Vienna, Austria).

Results

Significant differences in sociodemo-
graphic characteristics and health-care
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Table 1. Demographic characteristics, medical spending and health status of older adults, 2007 Comprehensive Survey of People’s
Living Conditions, Japan

Characteristic Eligible® for reduced cost sharing Not eligible® for reduced cost sharing
at 70 years of age at 70 years of age
Aged 64-69 Aged 70-75 P2 Aged 64-69 Aged 70-75 P

n=3837" n=3769% n=966° n=>554
Gender 0.147 0.349
Male, % 409 426 85.5 836
Female, % 59.1 57.4 145 16.4
Marital status <0.001 0.005
Married, % 80.7 749 89.1 85.0
Unmarried, % 29 22 19 31
Widowed, % 119 193 6.0 10.1
Divorced, % 44 36 30 18
Household size 0.608 0.055
Mean, no. of persons 272 2.73 272 259
Standard error, no. of persons 0023 0.026 0.042 0.059
Occupational status <0.001 <0.001
Not working, % 129 745 356 59.0
Working, % 86.3 25.5 64.4 410
House ownership 0.039 0.379
No, % 13.7 121 59 4.7
Yes, % 86.3 879 941 95.3
Settlement size? 0.004 0919
Metropolitan area, % 159 14.1 196 21.1
Large city (population: > 150000), % 26.8 256 304 31.2
Medium city (population: 50 000-150000), % 279 28.3 272 264
Small city (population: < 50000), % 14.7 144 10.2 9.6
Town or village, % 14.6 17:5 125 1.7
Reported health-care use® <0.001 <0.001
No, % 39.2 286 39.1 278
Yes, % 60.8 714 60.9 72.2
Out-of-pocket medical spending’ <0.001 0.259
Mean, US$ 476 35.7 49.7 448
Standard error, USS 141 1.15 266 348
Physical health? <0.001 <0.001
Mean score 134 130 13.8 133
Standard error 0.044 0.053 0.063 0.106
Mental health® 0.397 0.300
Mean score 20.9 21.0 216 218
Standard error 0.077 0.083 0117 0.147

? The cost-sharing rate decreased from 30% to 10% at the age of 70 years for individuals who had an annual taxable income under 12000 United States dollars (USS).

® x* tests were used to compare distributions of categorical variables and ¢ tests were used for continuous variables.

¢ Because values were missing for some variables, the sample sizes for each two-by-two table were smaller than these numbers. Moreover, the total number of
individuals was 9126, which is smaller than the number of the study participants (n=10293) because data on income eligibility were missing.

¢ The size of the settlement where the individual lived at the time of the Comprehensive Survey of People’s Living Conditions.

¢ Health-care use reported at the time of the Comprehensive Survey of People’s Living Conditions.

" Spending in Japanese yen was converted into US$ using the rate that applied in July 2007 of approximately 120 Japanese yen per USS.

9 Physical health status was evaluated on a scale of 0 to 16 points and was calculated from the sum of four questionnaire health measures: (i) general health status
was assessed by asking, "How is your current health status?” (4 if excellent, 3 if very good, 2 if good, 1 if fair and 0 if poor); (i) mobility was assessed by asking, "How
many days have you been in bed (i.e. bed-ridden) because of health-related problems in the previous one month?" (4 if never, 3 if 1 to 3 days, 2 if 4 to 6 days, 1if 7
to 14 days and 0if 15 days or more); (jii) self-care and activities of daily living were assessed by asking, “Do you have difficulty with any of the following four areas in
your daily life due to your physical health?: daily movements (e.g. getting up, wearing clothes, eating and bathing); staying outdoors; work, housework or studying;
and, exercise or sport” (4 if no difficulties, 3 if difficulty in one area, 2 if difficulty in two areas, 1 if difficulty in three areas and 0 if difficulty in all four areas); (iv) pain
was assessed by asking, “Do you have pain in the head, stomach, back or extremities?” (4 if no pain, 3 if pain in one location, 2 if pain in two locations, 1 if pain in three
locations and 0 if pain in all four locations).

" Mental health status was evaluated on a scale of 0 to 24 points using a reversed version of Japanese Kessler-6 scale, such that 24 was best.
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Table 2. Effect of reduced cost sharing at age 70 years® on out-of-pocket medical spending and physical and mental health,’ Japan, 2007
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Characteristic n Unadjusted model? Adjusted model® Multiple imputation model' Joint model with interaction
after imputation®

B, SE P B, SE P B, SE P 6, SE P
Out-of-pocket medical n USS$ per UsS$ per USS per USS$ per USS per USS per USS$ per USS per
spending month" month® month" month" month" month" month" month"
Non-eligible?® adults 1790 —3.54 848 0676 —-4.10 8.69 0637 -3.16 8.08 0.696 9179 879 0014
Eligible adults® 8503 —2493 361 <000 —2492 394 <0.001 —-25.25 359 <0.001
Eligible adults® with no reported 2968 -3.40 419 0417 -3.73 4.27 0.382 —-4.19 458 0361 643
health-care use' 9768 <0001
Eligible adults® with reported 5535 —32.72 529 <0.001 -32.76 537 <0.001 —32.44 461 <0.001
health-care use'
Physical health! n Score Score Score Score Score Score Score Score
Non-eligible® adults 1790 -031 0.24 0202 -0.24 0.24 0326 -0.17 0.15 0.247 027 016 0084
Eligible adults® 8503 012 0.13 0.381 0.08 013 0.106 0.10 007 0143 ;
Eligible adults® with no reported 2968 0.19 0.14 0173 0.19 0.15 0.202 0.14 0.09 0.115
b e -0 013 0419
Eligible adults® with reported 5535 -0.02 017 0.892 -0.04 0.18 0.799 0.02 0.09 0.857
health-care use'
Mental health* n Score Score Score Score Score Score Score Score
Non-eligible® adults 1790 -0.05 039 0.888 0.06 039 0.873 003 0.38 0932 070 041 0086
Eligible adults® 8503 0.58 0.20 0.004 0.56 0.20 0.007 066 0.18 <0.001
Eligible adults® with no reported 2968 063 0.32 0.048 0.64 032 0.045 0.79 032 0017
et i et 029 042 0502
Eligible adults® with reported 5535 043 027 0Inm 039 0.28 0.156 0.50 0.23 0.032

health-care use'

6zt

SE, standard error; US$, United States dollars.

* The cost-sharing rate decreased from 30% to 10% at the age of 70 years for individuals who had an annual taxable income under 12000 United States dollars (USS).

® The effect of reduced cost sharing was evaluated using a regression discontinuity design and a generalized estimating equation method.

< The sample sizes include individuals with missing values, all of whorm were included in the imputation model.

4 We calculatedp coefficients for the model: £(Y) = B, + B, (age) + B,(age)’ + B,{age = 70 dummy), where £(Y) is the expected value of the dependent variable, namely out-of-pocket medical spending, physical health or mental health, age is given in
years and age = 70dummyis a dichotomous indicator that equalled 1 if the participant was 70 years or older and 0 otherwise. No other control variables were used in the unadjusted model.

¢ The adjusted model included the control variables: gender, marital status, household size, occupational status, house ownership and the size of the settlement where the individual lived at the time of the Comprehensive Survey of People’s Living
Conditions. Income was not included as it was used to determine whether an individual was eligible for reduced cost sharing. However, including income in the models did not substantially change the results.

" For multiple imputation, we used all the variables described in the methods section and an importance-resampling expectation-maximization algorithm with the assumption that values were missing at random. Five data sets generated from the
multiple imputation were mobilized and pooled for point estimation. The same control variables included in the adjusted model were used in the multiple imputation and subsequent regression analyses. Since missing values were estimated and
filled in, the standard errors in the imputation model should smaller than those in unadjusted or adjusted model.

9 We calculated 6 coefficients for the model:£(Y) =6, (age) + 6,(age)’ + 6,(age = 70dummy) + 6,(age) < (income eligibility or reported health-care use) + &,(age)* x (income eligibility or reported health-care use) + 6 (age = 70dummy) X (income
eligibility or reported health-care use) + X6(control variables), where E(Y) is the expected value of the dependent variable, namely out-of-poacket medical spending, physical health or mental health, age is given in years and age = 70dummyis a
dichotomous indicator that equalled 1 if the participant was 70 years or older and 0 otherwise. Coefficients were calculated between adults who were or were not eligible for reduced cost sharing and between eligible adults who did or did not
report health-care use at the time of the survey. The main effect was measured by &,.

" Spending in Japanese yen was converted into US$ using the rate that applied in July 2007 of approximately 120 Japanese yen per USS,

' Health-care use reported at the time of the Comprehensive Survey of People’s Living Conditions.

I Physical health status was evaluated on a scale of 0 to 16 points and was calculated as described in a footnote to Table 1

* Mental health status was evaluated on a scale of 0 to 24 points using a reversed version of Japanese Kessler-6 scale, such that 24 was best.
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Fig. 1. Effect of reduced cost sharing at age 70 years* on out-of-pocket medical
spending,’ Japan, 2007
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- - Trend in out-of-pocket medical spending expected if the cost-sharing
rate did not change at the age of 70 years for eligible individuals

USS, United States dollars.

The vertical bars represent standard errors.

? The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12 000 United States dollars (USS$).

b Qut-of-pocket medical spending includes expenditure both on items covered by public health-care
insurance and items that are not covered, such as over-the-counter medicines.

¢ Spending in Japanese yen was converted into USS$ using the rate that applied in July 2007 of
approximately 120 Japanese yen per USS.

Fig. 3. Effect of reduced cost sharing at age 70 years? on mental health,” Japan, 2007
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The vertical bars represent standard errors.

? The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12 000 United States dollars (USS).

® Mental health was evaluated on a scale of 0 to 24 points using a reversed version of Japanese Kessler-6
scale, such that 24 was best.

needs were found between participants
aged from 64 to 69 years and those aged
from 70 to 75 years (Table 1). Table 2
shows that adjustment for sociodemo-
graphic covariates and multiple imputa-
tion to address bias due to missing data
did not substantially alter the results of
the analysis. Although out-of-pocket
medical spending by adults who were
not eligible for lower cost sharing did
not change significantly at the age
of 70 years (f,=-3.16 USS/month;
P=0.696; Table 2, multiple imputation
model), spending by eligible adults
decreased significantly and abruptly
(B,=-25.25 US$/month; P<0.001), as
shownin Fig. 1. There was no significant
discontinuity in physical health score
at the age of 70 years in either group
(Fig. 2, available at: http://www.who.
int/bulletin/volumes/90/6/11-095380,
and Table 2). However, the differential
discontinuity in physical health score
for eligible adults (§,=+0.27; P=0.084,
joint model with interaction after impu-
tation) showed a relative improvement
that approached statistical significance
(Table 2). On the other hand, there was
a significant improvement in mental
health status in the eligible group at
the age of 70 years (f8,=0.66; P<0.001;
Table 2, multiple imputation model) but
not in the non-eligible group (8,=0.03;
P=0.932), as shown in Fig. 3. This
improvement was significant even
among participants who reported no
health-care use at the time of the survey
(B,=0.79; P=0.017), as shown in Fig. 4,
When eligible participants were di-
vided into two subgroups with different
health-care needs, the decrease in out-
of-pocket spending at the age of 70 years
was found to be greater among adults
who reported health-care use at the
time of the survey than in those who did
not (P<0.001 for interaction, Table 2),
as shown in Fig. 5. In contrast, the ef-
fect of reduced cost sharing on mental
health status was similar in the two
subgroups (P=0.502 for interaction), as
was the effect on physical health status
(P=0.419 for interaction), as shown in
Fig. 6 (available at: http://www.who.int/
bulletin/volumes/90/6/11-095380).
Logistic regression analysis showed
that the prevalence of mild mental ill-
ness decreased significantly at the age
of 70 years among eligible participants
(odds ratio, OR: 0.718; P=0.009), but
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Fig. 4. Effect of reduced cost sharing at age 70 years on the mental health® of eligible
individuals® using and not using health-care, Japan, 2007
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The vertical bars represent standard errors.

* Mental health was evaluated on a scale of 0 to 24 points using a reversed version of Japanese Kessler-6
scale, such that 24 was best.

b The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12000 United States dollars (USS).

¢ Health-care use reported at the time of the 2007 Comprehensive Survey of People’s Living Conditions.

Fig. 5. Effect of reduced cost sharing at age 70 years on out-of-pocket medical spending
of eligible individuals® using and not using health-care,” Japan, 2007
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USS, United States dollars.

The vertical bars represent standard errors.

? The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12 000 United States dollars (USS).

® Health-care use reported at the time of the 2007 Comprehensive Survey of People’s Living Conditions.

¢ Spending in Japanese yen was converted into US$ using the rate that applied in July 2007 of
approximately 120 Japanese yen per USS.
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notamong non-eligible participants (OR:
0.984; P=0.960). When we incrementally
narrowed the age range of participants
included in the analysis from the initial
64 to 75 years, the estimated effect of
reduced cost sharing on mental health
became progressively larger: 8, was0.66
(P<0.001) for the age range 64 to
75 years, 0.69 (P=0.022) for the range
from 67 to 72 years and 1.19 (P=0.047)
for the range from 69 to 70 years. Finally,
of the 11 dichotomous indicators for the
different age thresholds investigated,
only that for a threshold of 70 years was
associated with a significant discontinuity
in mental health scores.

Discussion

In this nationally representative study,
we found that a reduction in health-
care cost sharing from 30% to 10% at
the age of 70 years was associated with
a significant decrease in out-of-pocket
medical spending and a significant im-
provement in mental health in Japanese
adults. There was also a relative im-
provement in physical health in those
eligible for the reduction by comparison
with those who were not eligible, but it
was not significant. Nevertheless, the
relative improvement in physical health
was similar to that observed in a larger
longitudinal study,”” which suggests that
our study was not adequately powered
to detect this effect. Furthermore, the
sharp regression discontinuity design
captured only the immediate effect of
the cost sharing reduction and may
have missed improvements that become
manifest over time.

Our findings are largely consistent
with previous studies of the effect that
providing Medicare coverage in the
United States after the age of 65 years
has on health-care utilization and health
outcomes: coverage was associated with
an abrupt increase in health-care utiliza-
tion and improvements in physical and
mental health, mortality and dispari-
ties in disease control.”'"~"" In addition,
higher cost sharing among insured
adults has been linked to less use of
clinical services and adverse effects on
health outcomes.*" "=

Our findings on out-of-pocket
medical spending are consistent with
the results of the RAND Health Insur-
ance Experiment,'” which reported
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that reduced cost sharing substantially
increased both total health-care utili-
zation and total health-care spending.
Although we could not measure total
health-care spending directly, we were
able to estimate it in the following way.
Data from a separate nationally repre-
sentative survey indicate that out-of-
pocket spending on services included
in Japan’s universal insurance coverage
programme constitutes 70% of all out-
of-pocket medical spending by elderly
Japanese adults whose health care is
covered by the programme, while spend-
ing on services that are not covered (e.g.
over-the-counter medications) accounts
for the remaining 30%."" If total health-
care spending is unchanged by reduced
cost sharing, out-of-pocket spending by
eligible adults should decrease to one
third (i.e. from 30% to 10%). However,
the observed value of out-of-pocket
medical spending by eligible adults aged
between 70 and 71 years was 29% higher
than expected, which suggests that both
total health-care spending and utiliza-
tion had increased substantially and
that this may have influenced mental
and physical health.

The mental health gains we ob-
served suggest that reduced cost sharing
helped alleviate depression and anxiety,
which are known to be the largest con-
tributors to disability globally.” Surpris-
ingly, the improvement in mental health
was even observed in individuals who
were not using health-care services,
which suggests that reduced cost shar-
ing may have affected mental health
in several ways. Individuals may have
benefited from increased use of health-
care services or from the greater sense
of security provided by more affordable
insurance coverage.

Policy implications

One topic for debate is whether, from
a societal or governmental perspective,
the gain in mental health linked to re-
duced cost sharing is worth the associat-
ed increase in health-care spending.”"
Fostering a sense of security is one of
the core functions of universal health
insurance coverage and our findings
suggest that the Japanese government

432

has ameliorated the burden of mental ill-
ness among the elderly by reducing their
cost-sharing rate.”'*"* However, because
of fiscal constraints, in April 2008 the
Japanese government decided to raise
the cost-sharing rate from 10% to 20%
after the age of 70 years, perhaps in 2012
or 2013.7"" This decision is likely to be-
come a major issue in the next national
election. Closer follow-up of the effect of
this policy change on population health
and medical expenditure would provide
the information policy-makers in me-
dium- to high-income countries need
to design a system of universal health
insurance coverage that incorporates the
optimum cost-sharing rate for elderly
populations.

Limitations

A lack of survey data on chronic con-
ditions prevented us from being able
to identify individuals with treatable
chronic conditions, such as cardio-
vascular disease and diabetes, whose
health status may have been particularly

In addition, because our study used
a cross-sectional rather than a longitu-
dinal design, the results may have been
affected by selection bias. For example,
in general, individuals who were not
using health care between the ages of
64 and 69 years were more likely to
use health care after the age of 70 years
following the cost sharing reduction.'
However, those who did not start using
health care after the age of 70 years were
likely to be healthier than those who did.
The effect would be an abrupt change in
the composition of cross-sectional com-
parison group samples, which would
probably lead to an underestimate of
the mental and physical health benefits
for the group using health care and an
overestimate of the benefits for those not
using health care. Thus, although strong
conclusions can be drawn from our
analysis about changes in mental health
for the entire study sample, the results
obtained by stratifying participants by
use of health care should be interpreted
with caution.

Finally, the fact that our study did
not have a randomized experimental

design makes it impossible to infer
a cause and effect relationship when
interpreting the findings. In particular,
because eligibility for the cost-sharing
reduction was determined by income,
it was not possible to match the income
distribution in eligible and non-eligible
groups. Nevertheless, we used a strong
regression discontinuity design to con-
trol for all observed and unobserved
characteristics that trended smoothly
with age in our study sample.’"*
Furthermore, our analysis included
difference-in-difference comparisons
that adjusted the effect of cost sharing
on eligible adults for changes in physical
and mental health observed in the non-
eligible, or control, group.

In summary, a reduction in health-
care cost sharing at the age of 70 years
was associated with lower out-of-pocket
medical spending and improved mental
health in Japanese adults. This finding
suggests that governments in medium-
and high-income countries with univer-
sal health insurance coverage can reduce
the burden of depression and anxiety by
modifying cost sharing. The proposed
increase in patient cost sharing currently
under consideration by the Japanese
government deserves close scrutiny
because it may have an adverse effect on
the mental, and possibly physical, health
of older adults. H
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Résumé

Avantages sanitaires de la réduction du partage des coiits au Japon

Objectif Evaluer Incidence surles dépenses médicales personnelles et
la santé physique et mentale de la réduction de 30% a 10% du partage
des colts de soins de santé lorsque les individus atteignent 70 ans.
Méthodes Les données de [€tude proviennent d’une enquéte nationale
transversale, effectuée en 2007, sur 10 293 adultes gés de 64 & 75 ans.
Leur santé physique a été évaluée au moyen d'une échelle de 16 points,
basée sur des données autodéclarées de santé générale, de mobilité, de
so0ins auto-administrés, d'activités de la vie quotidienne et de douleur.
Leur santé mentale a été évaluée au moyen d'une échelle de 24 points
sur la base de l'instrument Kessler-6 de détresse psychologique non
spécifique. Leffet de la réduction du partage des co(ts a été estimé en
utilisant une approche de discontinuité de la régression.

Résultats Pour les individus agés de 70 a 75 ans inéligibles, en raison
de leurs revenus, a une réduction du partage des colts, niles dépenses
de santé personnelles ni les résultats sanitaires ne différaient des valeurs
attendues, sur la base de la tendance observée chez les 64 a 69 ans.

Bull World Health Organ 2012;90:426-435A | doi:10.2471/BLT.11.095380

Toutefois, pour les individus agés de 70 a 75 ans ayant droit a cette
réduction, les dépenses personnelles étaient significativement plus
faibles (P < 0,001) et leur santé mentale significativement meilleure
(P <0,001) que prévu. Ces différences sont apparues brutalement a
I'dge de 70 ans. En outre, les avantages en termes de santé mentale
étaient similaires chez les individus recourant ou non aux services de
santé (P = 0,502 pour l'interaction). Lamélioration de la santé physique
aprés |'age de 70ans chez les adultes éligibles & une réduction du
partage des co(ts avait tendance a étre supérieure a celle des adultes
inéligibles (P = 0,084).

Conclusion La réduction du partage des co(its était associée a une
baisse des dépenses médicales personnelles et & une amélioration de
la santé mentale des personnes agees japonaises.
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Pesiome

MosbiweHne 3ppeKTMBHOCTN 3ApaBOOXPaHEHNA NP COKPaLLEHNN Y4acTUA NaLMEHTOB B NOKPbITUM 3aTpaT B

AnoHum

Uenb OuennTs, Kak COKpaLLEHWE Yy4acTUa NauWMeHTOs, JOCTUMUKNX
70-neTHero BO3pacTa, B NOKPBITUKW 3aTpat Ha MequUWHCKOoe
obcnyxueanue 8 AnoHun ¢ 30% Ao 10% BNMAGT Ha CyMMbI,
BbiNNauMBaemMble 3a MeQWLUMHCKWE YCIYru, a Takxe Ha dusnyeckoe
W NCHUXMYECKoe 300P0BLE.

MeTogbi [laHHble ANA MCCNenoBaHuA NonyYeHsl M3 NPoBeaeHHoro
8 2007 r. HAUWMOHANbHO-PenpPe3eHTaTUBHONO NepekpecTHoro
aHKkeTMpoBaHWA 10293 B3poChbix NaLUMEHTOB B BO3pacTe oT64 40 75
net. CocToaHne GU3NYeCcKoro 300P0OBbA OLIEHWMBANOCH NPK NOMOLLX
TecTa u3 16 NyHKTOB Ha OCHOBaHWMW AaHHbIX, NPEefOCTaBNEeHHbIX
YYaCTHWUKAMKM, O COCTOAHWK 3N0POBLA B LUENOM, NOABMAMHOCTK,
yxope 3a CODOWN, exeaHEBHOM ASATENEHOCTM M DONEBLIX OLLYLIEHWAX,
COCTOAHWE NCUXMYECKOrO 300P0BLA ONPEAENANOCH CNOMOLLIO TeCTa
13 24 NYHKTOB, OCHOBAHHOIO Ha METOAE OLEHKKM HeCneynduyeckmnx
NCUXMYECKNX paccTporcTs Kessler-6. BNnAHWe CoKpalLeHma y4acTua
NayMeHTOB B NOKPLITWUK 3aTPaT OUEeHMBaNnoCh C MCNONbL30BaHMeEM
MOEnNW PaspbiBHON perpeccuu.

PesynbTatsi [1nA 83pocbix NauneHTOB B Bo3pacTte oT 70 4o 75 ner,
yen AOXO[ NWWan vx Npasa Ha CoKpalleHWe y4acTA B MOKPbLITUA

3aTpaT, Hi ONnadyMBaeMple NaUNeHTaMu PacXOaL!, H COCTORHME WX
300POBbA HE OTNMYANKCh OT 3HAUEHWI, NOMNYUYEHHBIX Ha OCHOBaHMM
TeHAeHUMI, koTopele Habniopanack y 64-69-netHix. OfHako AnA
MMeloWMX TaKoe NPaBo B3POC/bIX NALEHTOB B Bo3pacTe oT 70 Ao
75 net onnaqvBaemble NauMeHTamu pacxofbl Ha MegUUMHCKOE
obcnysnBaHWe Bbinu 3HauUMTeNLHO HUke (P < 0,001), a ncuxmyeckoe
300p0oBbe 3HauuTensHo nydwe (P < 0,001) oxunpaemblx. [laHHble
Pa3NMuMA HauMHaNK Pe3ko NPOABNATLCA B Bo3pacTe 70 nert. Bonee
TOro, NONb3a ANA NCUXMHYECKOTO 3A0POBLA NOMb30OBABLMXCA U He
NONb30BABLUMXCA MEAVNLIMHCKM OBCNYKMBAHMEM L BblNa CXOAHOM
(P = 0,502 anAa B3aMMoCeA3m). YnydleHune GrManyeckoro 300posba Y
B3POCAbIX CTapwe 70 NeT, MMeIoLLMX NPABO Ha COKPALLEHUE Y4aCTUA
B MOKPLITWM 3aTpaT, Obin0 Gonee 3aMeTHBIM YeM Y Tex, KTO Takoro
npaea He umen (P = 0,084).

BoiBog CokpalweHue y4yacTwa B NOKPHITMWM 3aTpart
NPOAEMOHCTPMPOBAN0 YMEHbLLEHWE OMNayMBaeMbiX NaLMHTOM
PacxofoB Ha MeAMLMHCKoe oBCnyKuBaHWe, a Takxe nyJwee
NCUXMYECKOe 300POBbeE Y ANOHLIEB NOXKMNOND BO3PacTa.

Resumen

Beneficios sanitarios de la participacion reducida en los gastos en Japon

Objetivo Evaluar el efecto de la reduccién del 30% al 10% de la
participacion en los gastos de asistencia sanitaria sobre los gastos
meédicos directos y la salud fisica y mental en personas mayores de 70
anos en Japén.

Métodos Los datos de estudio se obtuvieron de una encuesta
transversal representativa realizada a nivel nacional entre 10.293 adultos
con edades comprendidas entre los 64 y los 75 anos. La salud fisica se
evalud por medio de una escala de 16 puntos en funcion de los datos
dados por los encuestados sobre salud general, movilidad, cuidados
personales, actividades de la vida diaria y dolor. La salud mental se evalué
por medio de una escala de 24 puntos en funcién del instrumento
Kessler-6 para la angustia psicolégica no especifica. El efecto de la
participacion reducida en los gastos se calculd utilizando un disefo de
regresiones en discontinuidad.

Resultados Entre los adultos con edades comprendidas entre los 70
y 75 afos, cuyos ingresos no les permitian ser seleccionados para la
participacién reducida en los gastos, ni los gastos directos ni los costes

sanitarios difirieron de los valores esperados en funcién de la tendencia
observada entre los adultos con edades comprendidas entre los 64 y
los 69 afios. No obstante, los gastos directos fueron significativamente
inferiores (P < 0,001) y la salud mental fue significativamente mejor
(P <0,001) de lo esperado entre los adultos elegibles con edades
comprendidas entre los 70 y los 75 afios. Estas diferencias surgieron de
manera repentina a la edad de 70 afos. Ademas, los beneficios sobre
la salud mental fueron similares tanto en individuos que utilizaban los
servicios de asistencia sanitaria como en aquellos que no lo hacian
(P=10,502 de interaccion). La mejora en la salud fisica a partir de los
70 anos en adultos elegibles para la participacién reducida en los
gastos mostré una tendencia superior que en los adultos no elegibles
(P=0,084).

Conclusion La participacién reducida en los gastos se asocié con la
reduccion de los gastos médicos directos y mejord la salud mental de
los adultos japoneses de mayor edad.
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Fig. 2. Effect of reduced cost sharing at age 70 years® on physical health,” Japan, 2007
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----- Trend in physical health expected if the cost-sharing rate did not change
at the age of 70 years for eligible individuals

The vertical bars represent standard errors,

* The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12 000 United States dollars (US5).

“ Physical health status was evaluated on a scale of 0 to 16 points and was calculated as described in a
footnote to Table 1.

Fig. 6. Effect of reduced cost sharing at age 70 years on the physical health® of eligible
individuals® using and not using health-care,* Japan, 2007
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----- Trend in physical health expected if the cost-sharing rate did not change
atthe age of 70 years for eligible individuals

The vertical bars represent standard errors.

# Physical health status was evaluated on a scale of 0 to 16 points and was calculated as described in a
footnote to Table 1.

® The cost-sharing rate decreased from 30% to 10% at the age of 70 years for eligible individuals, who
had an annual taxable income under 12 000 United States dollars (USS).

¢ Health-care use reported at the time of the 2007 Comprehensive Survey of People’s Living Conditions.
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