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Objectives: We examined the impact of household income on the use of medical
services in Japan, where there is a “health care for all” policy, with important,
centralized influence by the national government designed to ensure universal
access.
Methods and Subjects: All healthcare societies operating in 2003 were included in the
study, representing 14,776,193 insured adults and 15,496,752 insured dependents. The
mean case rate (the average number of monthly bills per patient), the mean number of
service days per person, and the mean medical cost per person served as indicators of
medical service use. Multiple regression analysis was performed by the forced entry
method using case rate, the number of service days, and medical cost as outcome
variables, and average monthly salary, dependent ratio, average age, and premium rate
as the explanatory variables.
Results: In the multiple regression analyses, average monthly salary showed a high
positive correlation of outpatient and dental indicators, including case rate, the number of
service days, and medical cost. If the average monthly salary were reduced 20 percent
lower than the mean, the estimated changes (95 percent CI) in case rate for the insured
were −7.49 (−8.14 ∼ −6.84) percent for outpatient visits and −8.16 (−8.77 ∼ −7.56)
percent for dental services.
Conclusions: Average monthly salary intensifies the effects of copayments on the case
rate, the number of service days, and medical cost in the “Employees Health Insurance” in
Japan. Thus, a low salary appears to discourage patients from seeking medical and
dental services.

Keywords: Health policy, Health insurance, Income effect, Universal access, Japanese
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The Japanese health system has two parts. The Employ-
ees Health Insurance (EHI) is organized for employees
by companies that tend to be large in size or it is orga-
nized by the federal government (Government Managed
Health Insurance) when employers choose not to organize
such “health insurance societies” (13). A second major sys-
tem, National Health Insurance (NHI) is organized by the
national government to cover the self-insured, fisherman,

farmers, the retired, and the unemployed. Dependents fol-
low the system in which their caretakers are enrolled (13).
Regardless, the government maintains great control over
all types of insurance by setting minimum coverage poli-
cies, maximum out-of-pocket costs per enrollee, and many
other features (16). Therefore, Japan has a universal health
insurance system that covers comprehensive and uniform
services, including inpatient, outpatient, and dental care.
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The reimbursement is basically on national uniform fee
schedule. However, premiums are different between EHI
and NHI. The employer directly deducts insurance premi-
ums, based on the insured person’s standard monthly wages,
from employee salaries in EHI (19). In principle, premium
contributions for EHI are shared equally by an employer and
an employee. Otherwise, premiums are collected mostly in
the form of a local tax, based on each household income,
other fixed assets, and savings in NHI (19).

The Japanese government guarantees universal access
to medical care. However, national medical expenditures
jumped from 410 billion yen ($1.1 billion) in 1960 to 31,124
billion yen ($259.4 billion) in 2002, an exponential increase
(13). As a result, the government initiated stepwise copay-
ments for all medical services starting in 1984, growing
from negligible amounts in the early 1980s to 30 percent
in April, 2003 (4;7;8). The 30 percent copayment rate now
applies to all services, except children aged less than 3 years
and the elderly older than 70 who have somewhat lower
rates.

Each health insurance society issues a monthly bill to
the government that includes all medical services performed
during that month for each enrollee or dependent. Of interest,
introduction of the 10 percent copayment did not impact
the relationship between an enrollee’s mean monthly salary
and medical service use (7). However, after the copayment
rate was raised to 20 percent, lower income groups used
fewer outpatient and dental visits and the number of days per
inpatient admission increased, probably due to the delay of
admissions while the patient grew sicker (8).

The objective of sharing costs with enrollees is to slow
the overwhelming increases in total medical costs by reduc-
ing unnecessary consultations (10). When payment is based
on the amount of service provided, small copayments may
be an incentive for overtreatment by providers of medical
services (10). However, large copayments may inhibit pa-
tients from visiting physicians, even when they are truly ill,
possibly leading to more serious disease when they finally
do access the healthcare system.

Copayments in the United States have greater impact
in people with lower incomes (11, 17), and they result in
fewer physician visits overall, even when patients have symp-
tomatic diseases (1;11;12;17;18;20–22). In addition, house-
holds with lower income in the United States tend to have par-
tial insurance, poor insurance, or no insurance at all (11;17),
thus guaranteeing a relationship between income and demand
for health services.

We examined the impact of household income on the use
of medical services in Japan, where there is a “health care
for all” policy, with important, centralized influence by the
national government designed to ensure universal access. If
higher copayment rates cause consultation gaps among lower
income enrollees and their dependents, then equal access to
medical care, for which Japan has been praised, could be
collapsing.

SUBJECTS AND METHODS

All societies listed in the Annual Report of Health Insur-
ance Societies, 2003, were included in the study, represent-
ing 14,776,193 insured adults and 15,496,752 insured depen-
dents. A total of 1,152,332 enrollees were less than 3 years
of age.

Each health insurance society issues a monthly bill to the
government, which includes all medical services performed
for each enrollee or dependent. The mean case rate (the total
number of bills of the insurer/the number of the insured), the
mean number of service days per person (the total number of
service days of the bills/the number of the insured), and the
mean medical cost per person (the total cost of bills of the
insurer/the number of the insured) were used as indicators
of medical service use. The study began on April 2003 and
ended on March 2004, thus the indicators of medical service
use reflected 1 full year of experience.

We used Health Society characteristics to control for
consultation behavior that was not related to average monthly
salary, our main predictor variable. These variables included
average age of the insured, gender ratio (number of male
insured divided by the number of female insured), depen-
dent ratio (number of dependents divided by the number of
the insured), premium rate (proportion of average monthly
salary dedicated to health insurance), and the number of the
insured in each Health Insurance Society (7;8). Among the
1,640 Health Insurance Societies in existence, we collected
a complete data set from 1,628.

Statistical Analyses

First, the mean, standard deviation, and coefficient of varia-
tion were calculated for average monthly salary, average age,
gender ratio, dependent ratio, premium rate, and the number
of the insured. Next, the mean case rate, the mean number of
service days per case, and the mean medical costs per person
were calculated. Multiple regression analysis was performed
by the forced entry method using case rate, the number of
service days, and medical cost as the outcome, or dependent
variables, and average monthly salary, average age, gender
ratio, dependent ratio, premium rate, and the number of the
insured as the predictor, or independent variables. There was
no multicollineality among the explanatory variables (7;8).
R2 served as the indicator of how well the model fit the
data. The significance of indicators was tested with t-tests
and F-tests. The magnitude of the effect of each explanatory
variable on the objective variable was compared according to
the standardized partial regression coefficient. Therefore, we
used the standardized partial regression coefficient of aver-
age monthly salary to reflect any possible income effect that
may be present. We also performed a sensitivity analysis to
test how the results would be impacted if a common loga-
rithmic transformation was applied to the number of insured,
which has log-normal distribution.
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Table 1. Mean, SD, and CV of Society Characteristics
(N = 1,628)

Variables Mean SD CV

Average monthly salarya 36.94 7.13 0.19
Average age 40.02 3.68 0.09
Gender ratio 4.72 4.66 0.99
Dependent ratio 1.11 0.27 0.24
Premium rate (% of average

monthly salary)
7.46 1.36 0.18

No. of the insured (log scale) 3.56 0.56 0.16

a Unit = 1,000 yen or $8.3.
CV, coefficient of variation.

Finally, as a second sensitivity analysis, we estimated the
effect on medical service demand if the mean monthly salary
were 20 percent or approximately 1 SD less than the mean,
reporting the results for insured and dependents separately
because of the observed linear relationship between mean
monthly salary and medical demand indicators. A level of
p < .05 was taken as significant. We used a conversion rate
of 120 yen to the dollar.

RESULTS

Table 1 shows the demographic profile of the health societies
we studied. The means (SDs) of average monthly salary, av-
erage age, gender ratio, dependent ratio, premium rate, and
the number of the insured (common logarithmic transfor-
mation) were 36.94 (7.13) thousand yen or $3,075 (592),
40.02 (3.68) years, 4.72 (4.66), 1.11 (0.27) dependents to
insured, 7.46 (1.36) percent of average monthly salary, and
3.56 (0.56), respectively.

Table 2 shows the means and standard deviations of the
case rates, the number of service days per person, and medical
costs per person for inpatient, outpatient, and dental services.
The case rate (per 100 persons) was 9.16, 530.78, and 128.19,
for inpatient, outpatient, and dental services, respectively.
The number of service days per person was 95.63, 890.36,
and 288.53, for inpatient, outpatient, and dental services,
respectively. The medical cost per person was 22.11, 38.43,

Table 2. Case Rate, Number of Service Days, and Medical
Costs (N = 1,628)

Indicators Service Mean SD

Case rate Inpatient 9.16 3.38
(per 100 persons/year) Outpatient 530.78 62.58

Dental 128.19 14.56

No. of service days Inpatient 95.63 36.36
(per 100 persons/year) Outpatient 890.36 106.47

Dental 288.53 34.00

Medical costs per person Inpatient 22.11 5.18
(per persons/year) Outpatient 38.43 5.52
Unit = 1,000 yen or $8.3 Dental 11.71 1.48

Table 3. Results of Multiple Regression Analyses to Esti-
mate Case Rate, the Number of Service Days per Person,
and Medical Costs per Person (N = 1,628)

Case rate Inpatient Outpatient Dental

Beta Beta Beta
Monthly salary 0.047 0.613a 0.693a

Average age 0.020 0.161a 0.202a

Gender ratio 0.095a −0.120a −0.118a

Dependent ratio 0.015 −0.186a −0.324a

Premium rate 0.141a 0.388a 0.382a

No. of the insured −0.017 0.025 0.002

Adjusted R2 0.033a 0.322a 0.368a

No. of service days Inpatient Outpatient Dental

Beta Beta Beta
Monthly salary 0.012 0.517a 0.560a

Average age 0.175a 0.242a 0.326a

Gender ratio 0.102a −0.074b −0.058b

Dependent ratio −0.022 −0.121a −0.375a

Premium rate 0.162a 0.399a 0.419a

No. of the insured 0.007 0.034 −0.003

Adjusted R2 0.084a 0.328a 0.364a

Medical cost per person Inpatient Outpatient Dental

Beta Beta Beta
Monthly salary 0.111a 0.455a 0.526a

Average age 0.282a 0.321a 0.345a

Gender ratio 0.175a −0.026 0.014
Dependent ratio −0.112a −0.176a −0.470a

Premium rate 0.276a 0.404a 0.410a

No. of the insured 0.019 0.017 0.013

Adjusted R2 0.214a 0.337a 0.365a

a p < .001.
b p < .01.

and 11.71 thousand yen or $ 184, $320, and $98, for inpatient,
outpatient, and dental services, respectively.

Table 3 shows the results of the multiple regression anal-
ysis to estimate case rates, the number of service days per
person, and medical costs per person. All models were signif-
icant. Average monthly salary and the premium rate showed
a high positive correlation of outpatient and dental indica-
tors including case rate, the number of service days, and
medical cost. Average age had a high positive correlation of
dental number of service days, outpatient and dental medical
costs, while dependent ratio had a high negative correlation
of dental case rate, number of service days, and medical cost.
The application of the common logarithmic transformation
for case rates, the number of service days per person, and
medical costs did not materially affect our results.

Table 4 shows the estimated effect on medical service
demand if the average monthly salary were reduced 20 per-
cent lower than the mean. The estimated changes (95 percent
CI) in case rate for the insured were −7.49 (−8.14 ∼ −6.84)
percent for outpatient visits and −8.16 (−8.77 ∼ −7.56)
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Table 4. Estimated Effect on Medical Service Demands
Caused by a 20 Percent Reduction in the Mean Average
Monthly Salary (N = 1,628)

Indicators Service Change (95% CI)%

Case rates Inpatient NS
(per 100 persons) Outpatient −7.49 (−8.14 – −6.84)

Dental −8.16 (−8.77 – −7.56)
No. of service days per Inpatient NS
person Outpatient −6.41 (−7.07 – −5.75)

Dental −6.84 (−7.47 – −6.21)
Medical costs per person
Unit = 1,000 yen or $8.3 Inpatient −2.69 (−4.09 – −1.30)

Outpatient −6.77 (−7.56 – −5.99)
Dental −6.89 (−7.58 – −6.19)

CI, confidence interval; NS, not significant.

percent for dental services. The estimated changes (95 per-
cent CI) in the number of service days per person were −6.41
(−7.07 ∼ −5.75) percent for outpatient days and −6.84
(−7.47 ∼ −6.21) percent for dental service days. The esti-
mated change in medical costs per person (95 percent CI) for
the insured were −2.69 (−4.09 ∼ −1.30) percent for inpa-
tients, −6.77 (−7.56 ∼ −5.99) for outpatients, and −6.89
(−7.58 ∼ −6.19) percent for dental services. Similar results
were obtained from analyses of the insured and dependents
separately.

DISCUSSION

Average monthly salary intensifies the effects of copayments
on the case rate, the number of service days, and medical cost
in the “Employees Health Insurance” in Japan. Heretofore,
few analyses have evaluated economic status with respect to
healthcare demands in Japan (4;6–9). In 1984, we used time-
sequential analysis to evaluate the impact of the introduction
of 10 percent copayments on the visit rate of hypertensive
patients (3). The initial 10 percent copayments, introduced
that year, substantially decreased the mean number of vis-
its to a health insurance society, as well as increasing the
mean number of inpatient days per admission (8). In ad-
dition, we later showed an exacerbation of the poor fiscal
condition of the “Employees Health Insurance” system due
to aging-related increases in medical costs and decreases in
the amounts of premium collected because of the country’s
economic distress at the time (9).

The increase in patient copayments from 10 percent to
20 percent enabled insurers to substantially reduce medical
costs by shifting those costs from the insurer to the insured,
with resultant decreases in the number of visits per patient
and increases in the number of inpatient days per admission
(8). Medical service demands decreased significantly for both
hypertension and diabetes mellitus, even when we controlled
for the possible impact of secular trends (6). The effect of the
increase in the copayment rate from 20 percent to 30 percent

differed according to the disease and the presence or absence
of complications (4). Similarly, after the increase in copay-
ments to 30 percent, the compliance rate of chronically ill
patients with visits to their physicians decreased significantly
only in diabetic patients with no complications (4). Thus, the
interaction of copayments and income level on the demand
for medical services is complicated.

However, various governmental legal requirements to
provide medical services, such as impartiality in access to
medical services regardless of salary, have been enacted.
Compulsory affiliation to public medical insurance and pro-
hibitions on combining insured and noninsured services are
other such requirements (2). Indeed, Japan was rated highly
by a World Health Organization (WHO) report in 2000 on
the Organisation for Economic Co-ordination and Develop-
ment’s (OECD’s) scales of efficiency and impartiality. The
OECD defines impartiality as permitting everyone to con-
sult physicians without inhibitors in access to medical ser-
vices, and they define efficiency, as appropriate placement
of, and free access to, medical facilities. The WHO and the
OECD believe that these grades enhance early examination
and treatment of patients, possibly reducing medical costs
overall.

However, we found a strong relationship between av-
erage monthly salary and consultation behavior by multiple
regression analyses. It is essential to clarify the threshold
copayment rate at which the salary level begins to enhance
the reduction in the case rate.

Our multiple regression analyses to estimate the case
rate, the number of service days per person, and medical
costs, showed that inpatient services were not significantly
related to the average monthly salary. The sensitivity of med-
ical service demand to price is low for serious diseases. This
finding also may be due to the “high-medical cost refunding
system” in Japan, which covers the costs of catastrophic ill-
nesses. Under this system, the maximum out-of-pocket pay-
ment by an insured is 80,000 yen ($670) per month, with
somewhat higher out-of-pocket costs for employees with
higher salaries (13). Fortunately, physicians seem to pay lit-
tle attention to patients’ financial status when they judge the
necessity for hospitalization.

However, the case of outpatient and dental services is
different. In our multiple regression analyses to estimate case
rate, number of service days, and monthly salary, the standard
partial regression coefficient of mean monthly salary was
significant. Thus, a low salary appears to discourage patients
from seeking medical and dental services.

Finally, we estimated the effect of a 20 percent reduction
of average monthly salary from the mean on medical service
demands. The estimated changes in the case rate, number of
service days, and medical costs for outpatients and for dental
services was also significant, suggesting that access to med-
ical facilities would be reduced by 7–8 percent and medical
costs would be reduced by 7 percent, if one’s monthly salary
was 20 percent less than average!
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Little association was observed between average
monthly salary and the outpatient or dental case rate when the
10 percent copayment was started (7). However, under the
20 percent copayment system, mean monthly salary showed
a clear positive correlation with the outpatient case rate and
the dental case rate (8). Now, in the presence of 30 percent
copayments, average monthly salary is even more signifi-
cantly and positively related to outpatient and dental case
rates. Moreover, this income effect intensifies as copayments
are increased!

We studied health insurance societies in the “Employ-
ees Health Insurance” system. We believe that the income
effect we found would be even more profound in the “Gov-
ernment Managed Health Insurance” and “National Health
Insurance” systems, because they have a higher percentage
of lower income insured. In particular, unemployed patients
may be particularly less likely to visit physicians in the set-
ting of high copayments, despite the supposed availability
of “health care for all.” In the United States, where private
insurance systems are dominant and there is no universal
safety net for health care, the obvious differences in access
to medical services associated with income gaps are easy to
explain.

But, in Japan, there is supposed to be universal access
to health care for all citizens. Unfortunately, we found that
increasing the copayment rate intensifies an income effect
wherein lower income patients use less medical services.
Such effects also have been observed with respect to nec-
essary consultations due to hypertension and diabetes mel-
litus (3;4). Because symptoms are often obscure in chronic
diseases, patients may tend to refrain from consulting the
medical system for economic reasons. Further increases in
the copayment rate may discourage patients with acute con-
ditions from accessing the healthcare system.

We used an individual monthly salary as a proxy of
household income. The typical salary system in Japan has
been based on seniority, professional licenses, and experi-
ences. However, recently, an increasing number of businesses
are introducing ability-based and duty-based pay systems.
The mean number of family member is 2.55, and the mean
number of workers each family is reported to be 1.49 (15).
Therefore, the mean monthly household income can be esti-
mated to be the mean individual income multiplied by 1.49.
The “employment state of the spouse” and the “number of
dependent children” significantly affect visits to physicians
in the setting of 30 percent copayments (5). The analysis of
the upper limit expenditure of copayments per month for di-
abetes mellitus revealed that the proportion of an upper limit
expenditure of ≤5,000 yen ($42) for “≥ 4” dependent chil-
dren was 2.36 times that for “0” dependent children, and the
proportion for “2 or 3” dependent children was 1.46 times
that for “0” dependent children. In the study, ratio had a high
negative correlation of dental case rate, number of service
days, and medical cost (5). It could be considered being an
income effect.

We examined the relationship between individual in-
comes and demands for healthcare services among the in-
sured. We could not control potential confounding factors
including healthcare needs and demands between income
groups because the data were not available. However, there
were no uninsured groups because we have a universal health
insurance system.

In the present structural reform of the Japanese medical
system, the government is expected to reduce social costs
such as medical and disability care expenditures by imple-
menting policies emphasizing “primary prevention,” rather
than allocating medical resources to the discovery and treat-
ment of acute diseases alone (14). To most efficiently used
limited resources, the allocation of medical care for preven-
tive programs, must remain a priority. Moreover, the phe-
nomenon wherein insured patients with lower salaries are
less likely to access the high copayment healthcare system
than insured patients with more resources must be reversed.
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