Medical expenditure after marginal cut of cash
benefit among public assistance recipients in Japan:
natural experimental evidence
Daisuke Nishioka  ,1,2,3 Reo Takaku,4 Naoki Kondo  2,3,5,6
ABSTRACT
Backgrounds Income reduction in poor households
affects healthcare demands for impoverished population.
However, the impact of reduced benefits for public
assistance recipients, who can use medical services for
free, on healthcare costs has not been examined. We
1
Department of Medical
hypothesised that marginal cuts in benefits increase
Statistics, Osaka Medical and
recipients’ medical expenditure by extra demand for
Pharmaceutical University,
medical care. We tested this hypothesis using public
Takatsuki, Japan
2
Department of Health and
assistance databases of Japan.
Social Behavior, The University
Methods The study population comprised households
of Tokyo, Bunkyo-ku, Japan
in five municipalities receiving public assistance between
3
Department of Social
April 2016 and September 2018. The households have a
Epidemiology, Kyoto University,
Kyoto-shi, Kyoto, Japan
child aged 12–60 months and receive a monthly child-
4
Graduate School of Economics
support income of US$150, which reduces by US$50
and School of International
when the child turns 36 months of age. Our analysis
and Public Policy, Hitotsubashi
comprised an age-based sharp regression-discontinuity
University, Kunitachi, Japan
5
study.
Institute for Future Initiatives,
The University of Tokyo, Bunkyo- Results We observed 4893 household-months
ku, Japan
(11 032 person-months). When a firstborn child reached
6
Japan Agency for
36
months, their frequency of outpatient visits and
Gerontological Evaluation Study
(JAGES Agency), Taito-ku, Japan healthcare costs by recipients, except for the firstborn
child, increased (0.45, 95% CI: 0.30 to 0.61; US$111.2,
95% CI: 20.7 to 201.7), while those of the firstborn
Correspondence to
Professor Naoki Kondo,
child did not increase significantly. The monthly medical
Department of Social
expenditure per household increased by US$248.6 (95%
Epidemiology, Kyoto University,
CI: 25.4 to 471.7). Inpatient medical costs increased
Kyoto, Tokyo, Japan;
significantly (US$64.3, 95% CI: 8.4 to 120.2).
kondo.naoki.0s@kyoto-u .ac.jp
Conclusions Government savings through income
Received 18 May 2021
reduction were offset by increased medical expenditure.
Accepted 26 October 2021
This may be due to recipients’ behavioural change and
their worsening health conditions. To prevent excessive
medical expenditure, policymakers should consider how
income reduction affects the behaviour and health of the
impoverished population.

►► Additional supplemental
material is published online
only. To view, please visit
the journal online (http://dx.
doi.org/10.1136/jech-2021-
217296).

INTRODUCTION

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.
To cite: Nishioka D,
Takaku R, Kondo N. J
Epidemiol Community Health
Epub ahead of print: [please
include Day Month Year].
doi:10.1136/jech-2021217296

Poverty is a known social determinant of health.1
Impoverished people have low income and their
consumption is limited to their income size. Households’ income can affect people’s health via biological, psychological, behavioural and environmental
mechanisms.2 3 People living in poverty have insufficient resources to meet their needs, which impedes
cognitive function resulting in difficulty in making
reasonable health investments.4 5
Therefore, ensuring basic and stable standards of
income and medical services are key roles of public
assistance programmes. In many countries, governments provide public assistance to ensure income
stability and medical services.6 These benefit

programmes have been provided through several
measures (conditional/unconditional cash transfer,
kind transfers of food and medical services),
in-
which could favourably affect recipients’ health
outcomes.7–10 For example, the cluster randomised
controlled trial by Fernald et al7 showed that a
conditional cash transfer programme reduced the
prevalence of being overweight and improved
motor and cognitive development among poor children. Meanwhile, the systematic reviews by Sidiqqi
et al9 concluded that cash transfer programmes
benefit the health of infants, showing better birth
weights and less infant mortality. However, because
the income gain by these subsidies relies on the
programme policies, marginal changes in subsidies
occasionally occur due to the subsidising policy
and the policy changes. The exogenous changes
in income could influence behavioural and health
problems among recipients.
While several studies on the impacts of income
gain due to financial subsidising programmes have
shown positive impacts on health, the studies investigating the impacts of the decline in income level
on health have yielded mixed results. Some studies
show that decline in income level is associated with
unfavourable health conditions,11 12 which does
not hold true for all conditions that lead to income
reduction.13–16 For example, mortality could reduce
during an economic recession, except for suicide,
potentially because decreases in time spent working
results in increased time for healthy activities (eg,
physical activities) and through a reduction in accidental deaths due to reduced economic activity (eg,
less traffic).13 A decrease in workload could benefit
health by increasing investments in health and
decreasing the consumption of luxury goods that
do not contribute to health.17
On the other hand, negative health effects may
also occur when income decreases, accompanied
by changes in individual behaviour.14–16 Income
decline reduces the access to material goods to
maintain health. Income decline also develops
a sense of relative deprivation due to the social
comparisons to those with higher incomes and with
their previous living conditions, inducing psychological stress which lead to unfavourable health
behaviour (eg, smoking, binge drinking, physically
inactive lifestyles).18–20 These income reduction
impacts should be most pronounced among those
receiving public assistance due to their poor material wealth. Compared with their richer counterparts, public assistance recipients should be more
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severely affected by a reduction of income due to their limited
material access, their impaired cognitive functions and their
poor capacity for making rational choices, including unfavourable health behaviour and healthcare service utilisation4 5 21 22
The amount of income subsidy can change when the conditions of recipient household change (eg, cut of childcare subsidy
when a child comes to a certain age). However, if social costs (eg,
healthcare covered by governmental welfare programmes) of
amending these new problems due to the subsidy cut exceeds the
amount saved through subsidy reduction, the efficiency of the
reduction policy should be reconsidered. However, few studies
induced income reduchave examined the effects of policy-
tions on the health and health care-service use of the poorest
people on public assistance. We hypothesised that a sharp
policy-induced income reduction for public assistance recipients
increases people’s use of medical care services. We aimed to test
this hypothesis by applying a quasi-experimental method, using
data related to public and medical assistance claims in Japan.

METHODS
Study design and participants

This research comprises a retrospective open-cohort study. The
study population included public assistance recipients in five
municipalities in Japan. The households of these municipalities
received additional child support income between April 2016
and September 2018. These data were sourced from public
assistance databases of the municipalities’ welfare offices. These
databases included information concerning age, sex, number of
family members, household composition and household income.
Because all these data determine households’ monthly subsidy
of their standard minimum income, there were no missing data
for our research. We also used medical assistance claims data,
which showed, per monthly receipt, the total cost and number of
outpatient visits. Each municipality aggregated these data using
individual identification codes; the five municipalities agreed to
provide us anonymised data for this study.
Japan’s public assistance programme, seikatsu-hogo, is a
governmental welfare programme for people who live below the
poverty line and do not possess any assets; approximately 1.7%
of the population is enrolled in this programme.23 Municipality
governments provide recipients with monthly minimum income
protection and medical care vouchers (iryo-ken), and they are
fully exempted from copayments for the use of healthcare services
covered by Japan’s National Health Insurance programme.23
The use of medical care vouchers has no restrictions. The size of
the monthly subsidy depends on members’ demographic characteristics and the socioeconomic conditions of their residential
areas (eg, urbanicity, labour market conditions and standard
living costs). If a household earns some income, only the difference from the standard minimum income is provided. However,
if a household earns income that exceeds the standard minimum
income, the household must pay the surplus as tax.
Additionally, households with children aged below 36 months
receive an additional US$150 (JPY 15 000) per child as child
rearing families experience policy-
support.24 However, child-
induced income reduction when the child reaches the age of 36
months, as child support decreases to US$100 (JPY 10 000) at
this point until the child graduates from junior-high school.24
Taking a single-
parent family in Tokyo as an example, this
sharp income reduction of US$50 (JPY 5000) represents an
approximately 5% cut in household income. Using this sudden
policy-induced reduction in the income of child-rearing families as a natural experiment setting, we conducted a sharp
2

regression-discontinuity analysis on the effects of this income
reduction on households’ medical care expenditure.
In the standard economic theory, healthcare demand is determined based on the price of healthcare, income and opportunity costs (eg, compared with the cost of working income), as
well as by other indirect costs (eg, transportation costs) for a
given health status. The economic theory predicts that the effect
of income on healthcare demand should be quite small and
the income elasticity of healthcare demand among low-income
populations would be low.25 However, it should be noted that
income populations that account
we targeted extremely low-
for the bottom 2% of the total population. As public assistance
recipients are fully exempted from the costs of national health
insurance-covered medical care services, the effects of income
reduction on healthcare use for the sampled population should
be much larger than that supposedly for the average population.
As this study used anonymised data sourced with permission from government databases, participant consent was
not required. Further, all methods were carried out in accordance with relevant guidelines and regulations of the Japanese
governments.

Measurement
Outcome variables

Household healthcare costs: From the medical assistance claims
data, we identified individuals’ healthcare costs per month.
Then, we calculated monthly healthcare costs per household by
summing the individual healthcare costs for each household.
Individual number of outpatient visits per month and healthcare costs: From the medical assistance claims data, we identified
the number of monthly outpatient visits and healthcare costs per
individual.
Individual healthcare costs per consultation: After identifying
individuals’ healthcare costs, we divided the costs by the total
number of outpatient visits during the same period.

Explanatory variable

Child age as a time variable: For each household, we identified the firstborn child aged within 2 years of the 36-month
threshold (12–60 months) and assigned their month age to their
households each month. We used this time variable as an explanatory variable.

Regression model

To investigate the impact of income reduction on medical expenditure, we applied an age-based sharp regression-discontinuity
design (RDD). This design can be used when a continuous
assignment variable features a threshold that determines whether
individuals receive the intervention.26–28
We implemented local quadratic regression to estimate
the impact of income reduction at the threshold, that is, a
regression-discontinuity test. To prevent overfitting of the data
and misleading impact estimation, we chose a quadratic specification rather than higher-order polynomials.29 We used a triangular kernel function to provide weight to observations near the
threshold. In addition, we used the mean square error optimal
bandwidth around the threshold.30 Finally, the discontinuous
change at the threshold ( τ ) was estimated with the following
model that uses age-in-months of the firstborn child (mit ) as an
assignment variable:
[
]
[ �
τ = lim E Yit |mit = m − lim E Yit � mit = m],
m↓ 36
m↑ 36
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The mechanisms of a change in healthcare costs across the
threshold were explored with the spirit following models.31
First, we separately evaluated the discontinuities of the binary
decision to visit doctors in a given month. Second, we evaluated
the frequency of monthly outpatient attendance that indicates
recipients’ spontaneous healthcare demands using the number of
medical outpatient attendance per individual monthly receipt as
an outcome variable. Third, we evaluated the individual healthcare costs per receipt to confirm whose healthcare costs were
changed. Finally, medical care costs per outpatient attendance
were used as an outcome variable to obtain suggestive evidence
on how medical demand is induced by suppliers. We could use
this variable as a potential supplier-induced demand on public
assistance recipients because suppliers can manipulate this part
to maximise their revenue (eg, excessive medical examination
and treatment).32 33 We conducted the second to the fourth analyses by stratifying household members, that is, firstborn children
and all other family members (ie, parents, grandparents and
other relatives).
Finally, for the robustness check, we performed four sensitivity
analyses. First, we applied placebo tests using artificial cutoffs
in each month in the absence of any systematic income reduction. Second, to address potential biases induced by behavioural
changes on the part of the recipients around the threshold of the
regression-discontinuity estimation, we performed a ‘donut hole’
test.28 We removed the 2-month observations from both sides of
the threshold, which might have been impacted by manipulation,
and then repeated the estimation and inference analysis using

where Yit denotes the expected value of the outcome for
household i in month age t.

Statistical analysis

First, we summarised the characteristics of the households for
the 3 months preceding and succeeding the threshold. Second,
through the regression-discontinuity test, we evaluated whether
a sharp income reduction occurred at the time the firstborn
child reached 36 months, using household monthly income as
an outcome variable.
The identifying assumption for our RDD is that the participants are sufficiently comparable around the threshold. To check
the validity of this assumption, the smoothness of their basic
characteristics was examined around the time the child was 36
months of age. Specifically, continuity tests were performed for
the following variables: income per household; number of family
members per household; proportion of households with single
parents, disabled persons and older people among the participant households; and proportion of households by municipality.
Another standard test for the validity of RDD (ie, density test)
was performed to verify that the assignment variables around
the threshold were not manipulated.28 After checking the results
of these standard tests, we performed the main analysis using
monthly household healthcare costs as an outcome variable.
To identify the mechanism of changes in healthcare costs, we
performed additional analyses restricting outcome variables to
outpatient medical, inpatient medical and pharmacy costs per
household.

Table 1

Characteristics of the households and their healthcare costs in the 3 months preceding and succeeding the threshold
Months-age

Character

33

34

35

36

37

38

39

Number of households (number of households with
healthcare costs above zero)

96 (95)

107 (103)

95 (92)

106 (99)

100 (93)

107 (103)

114 (107)

Number of people in each household
Mean (SD)

3.2 (1.3)

3.2 (1.3)

3.4 (1.4)

3.4 (1.7)

3.3 (1.3)

3.3 (1.4)

3.2 (1.3)

 With single-parent

63 (65.6%)

66 (61.7%)

63 (66.3%)

70 (66.0%)

61 (61.0%)

68 (63.6%)

79 (69.3%)

 With disabled person

2 (2.1%)

2 (1.9%)

2 (2.1%)

2 (1.9%)

1 (1.0%)

2 (1.9%)

1 (0.9%)

 With older people

13 (13.5%)

11 (10.3%)

12 (12.6%)

11 (10.4%)

11 (11.0%)

11 (10.3%)

14 (12.3%)

 Others

18 (18.8%)

28 (26.2%)

18 (18.9%)

23 (21.7%)

27 (27.0%)

26 (24.3%)

20 (17.5%)

Monthly household income (US$)
Mean (SD)

1551.3 (615.8)

1520.9 (617.6)

1532.5 (616.2)

1488.6 (649.9)

1488.9 (547.8)

1484.6 (576.9)

1482.1 (571.0)

Monthly healthcare costs per household (US$)
Mean (SD)

485.7 (951.6)

309.2 (337.6)

358.3 (380.7)

461.9 (1146.2)

601.3 (1288.7)

674.5 (1391.8)

575.0 (1248.8)

Monthly total healthcare costs (US$)

46 631.0

33 083.3

34 039.5

48 958.2

60 130.0

72 168.3

65 548.9

 Medical outpatient

18 156.5
(38.9%)

13 118.2
(39.7%)

9322.8
(27.4%)

23 833.9
(48.7%)

17 879.0
(29.7%)

28 409.8
(39.4%)

25 402.2
(38.8%)

 Medical Inpatient

7445.1
(16.0%)

4132.1
(12.5%)

0
(0%)

1551.6
(3.2%)

19 173.3
(31.9%)

22 958.0
(31.8%)

9954.1
(15.2%)

 Dental

4559.9
(9.8%)

6332.9
(19.1%)

5870.5
(17.2%)

3824.9
(7.8%)

5007.0
(8.3%)

7884.4
(10.9%)

8305.7
(12.7%)

 Pharmacy

9387.5
(20.1%)

9500.1
(28.7%)

18 846.2
(55.4%)

9253.8
(18.9%)

16 235.7 (27.0%)

12 916.1
(17.9%)

12 921.9
(19.7%)

 Visiting nurses and nursing homes

7082.0
(15.2%)

0
(0%)

0
(0%)

10 494.0
(21.4%)

1835.0
(3.1%)

0
(0%)

8965.0
(13.7%)

 A

2 (2.1%)

5 (4.7%)

2 (2.1%)

5 (4.7%)

3 (3.0%)

1 (0.9%)

4 (3.5%)

 B

5 (5.2%)

8 (7.5%)

5 (5.3%)

9 (8.5%)

11 (11.0%)

9 (8.4%)

6 (5.3%)

 C

8 (8.3%)

6 (5.6%)

9 (9.5%)

12 (11.3%)

8 (8.0%)

11 (10.3%)

11 (9.6%)

 D

36 (37.5%)

40 (37.4%)

39 (41.1%)

35 (33.0%)

36 (36.0%)

41 (38.3%)

49 (43.0%)

 E

45 (46.9%)

48 (44.9%)

40 (42.1%)

45 (42.5%)

42 (42.0%)

45 (42.1%)

44 (38.6%)

Types of households

Municipality

‘Monthly total healthcare costs’ were calculated by summing up the all-households’ healthcare costs in each month. ‘Monthly healthcare costs per household’ was calculated by dividing the ‘Monthly total healthcare costs’ by the number of the
households included in each month.
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Figure 1 Breakdown of the monthly total medical expenditure in terms of the firstborn child’s age in months.
the remaining sample. Third, as a robustness check, we examined the magnitude and precision of the impact estimates over
multiple bandwidths and different specifications of the running
variables.28 Fourth, we have conducted another set of analyses
using log-transformed households healthcare costs considering
the skewness of healthcare costs among the study population on
healthcare.34 All analyses were performed using the ‘rddensity’
and ‘rdrobust’ commands on Stata/SE V.16.1 (Stata Corp).28

RESULTS

We observed a total of 4893 household-months (11 032 person-
months). A total of 476 households were unique households,

Figure 2 Average monthly medical expenditure per household in
terms of the firstborn child’s age in months.
4

and 63 households were on public assistance throughout the
study period. The remaining 413 households were observed
10.3 months (mean) (online supplemental table 1). There
were 106 households at the threshold. Among these, the mean
number of people in a household was 3.4 (SD=1.7); 66.0% were
single-
parent households without any other family members,
while 10.4% included older people (three-generation family).
The mean medical expenditure per household was US$461.9
(SD=1146.2) (table 1). The breakdown of the monthly total
medical expenditure is shown in figure 1.
We could confirm an income reduction at the threshold age
(regression-discontinuity estimate: US$−56.7). However, the
estimate was not consistent with US$50 because the households
included before and after the threshold were not completely
same. The results of the continuity test showed that the characteristics of individuals and households were consistent around
the threshold (online supplemental table 2). We failed to reject
the null hypothesis of a smooth density across the threshold
(p=0.70, online supplemental figure 1). These findings suggest
that the assignment variables were not manipulated.
The mean medical expenditure of child-
rearing recipient
households continued to decrease after the firstborn child
reached 12 months; however, we observed a sharp upward jump
across the threshold. The result of the regression-discontinuity
test showed that, when the firstborn child reached 36 months,
the monthly medical expenditure per household increased by
US$248.6 (95% CI: 25.4 to 471.7; figure 2, table 2). Monthly
inpatient medical costs per household increased by US$64.3 (95%
CI: 8.4 to 120.2). Outpatient medical costs (US$96.7, 95% CI:
−0.5 to 193.9) and pharmacy costs (US$49.8, 95% CI −31.0
to 130.5) also showed increases in point estimates (table 2). All
sensitivity analyses supported the results of our main analyses.
We found no impact on the placebo tests, which confirmed
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Table 2 Results of the main regression-discontinuity (RD) model and
models exploring mechanisms
RD estimator

95% CI

248.6

25.4 to 471.7

 Inpatient medical costs (US$)

64.3

8.4 to 120.2

 Outpatient medical costs (US$)

96.7

−0.5 to 193.9

 Pharmacy costs (US$)

49.8

−31.0 to 130.5

Proportions of recipients on healthcare in each month
(%)

2.4

−1.1 to 5.8

Main analysis
 Households’ total healthcare costs (US$)
Mechanisms
Breakdown of healthcare costs

Individual frequency of medical outpatient attendance per receipt
 Firstborn child

0.03

−0.17 to 0.22

 Recipients other than the firstborn child

0.45

0.30 to 0.61

 Firstborn child

25.0

−9.0 to 59.0

 Recipients other than the firstborn child

111.2

20.7 to 201.7

 Firstborn child

4.2

−6.2 to 14.6

 Recipients other than the firstborn child

−20.9

−75.6 to 33.9

Individual healthcare costs per receipt (US$)

Medical care costs per outpatient attendance (US$)

that the intervention assignment was exogenous (online supplemental table 3). Furthermore, the donut hole tests showed that
systematic bias caused by a non-random behavioural change did
not exist (online supplemental table 4). The estimations obtained
by applying multiple bandwidths and different specifications of
the running variables to our regression equations were consistent
with our main analysis findings (online supplemental tables 5
and 6). The result of the regression-discontinuity test using log-
transformed household healthcare costs supported the results
of our original analysis (ie, coef. 0.15, 95% CI: 0.02 to 0.28)
(online supplemental figure 2).
By exploring the mechanisms of a change in healthcare costs
across the threshold, we found that the estimate of changes in
proportion of recipients who visited doctors was 2.4% (95%
CI: −1.1% to 5.8%; table 2). The frequency of outpatient visits
per month increased among family members except for firstborn children (coef.: 0.45, 95% CI: 0.30 to 0.61), but did not
increase among firstborn children (coef.: 0.03, 95% CI: −0.17
to 0.22; table 2). The individual healthcare costs, except for
firstborn child, increased by US$111.2 (95% CI: 20.7 to 201.7),
while those for firstborn children did not increase significantly
(US$25.0, 95% CI: −9.0 to 59.0; table 2). For both the firstborn children and family members (except for firstborn children), healthcare costs per consultation did not change across
the threshold (coef.: US$4.2, 95% CI: −6.2 to 14.6; coef.:
US$−20.9, 95% CI: −75.6 to 33.9, respectively; table 2).

medical care costs among public assistance recipients. First,
adult recipients may be driven to use healthcare services within
a month after their income reduction. This immediate response
may be partially explained by behavioural changes among them,
which were shown by an increase in the frequency of outpatient attendance. For example, adult recipients who experienced
income reduction from a minimum standard of living may not be
able to adequately spend their money on resources for treating
their illness (ie, over-the-counter medications). Hence, they rely
on medical care that can be received without any payment at
medical institutions. Second, because public assistance recipients
were likely to have more avoidable multiple chronic diseases
(as known to be ambulatory care sensitive conditions),21 22 35
physical and psychological stress may worsen their health conditions, which potentially increase the healthcare costs, especially
for inpatients costs. These stresses caused by financial worries
and psychological strains after the subsidy cut; changes in diet
(eg, consumption of cheap fast food) and under-nutrition due
to income reduction36 may induce acute stress-
related symptoms and diseases (eg, asthma, headache and diabetes).37 These
symptoms may accelerate recipients’ consultation frequency and
hospitalisation. Anxiety induced by income reduction may also
lead them to seek emotional support from healthcare professionals despite the absence of an actual medical need. The results
showing an increase in inpatient medical costs emphasise the
need to pay close attention to changes in recipients’ health.
To prevent excessive medical expenditure, policymakers
should consider how reductions in income subsidies affect recipients’ behaviour and health, including the necessity of additional
material support that can compensate for their scarcity. Our
results indicate that reducing benefits for the poor members
of society who receive public assistance can result in increased
medical expenditure that exceeds the reduction in benefits.

What is already known on this subject
►► In the standard economic theory, demand for healthcare

is determined by the price of healthcare, income and
opportunity costs (eg, compared with the cost of child-
rearing burden or working income), as well as by other
indirect costs (eg, transportation) for a given health status.
Although income reduction in poor households affects
healthcare demands, conventional economic theories have
predicted that the effect of income on the demand for
healthcare is quite small. However, the impact of reduced
benefits for public assistance recipients (extremely low-
income populations that account for the bottom 2% of the
total), who can use medical services for free, on healthcare
costs has not been examined.

DISCUSSION

In this study, we investigated the relationship between sharp
income reduction and healthcare expenditure among public
assistance recipients. We found that government savings through
income reduction were offset by increased healthcare costs,
paradoxically resulting in a greater financial burden for municipalities. A significant increase in inpatient costs, which can be
attributed to an increase in the frequency of outpatient visits and
individual healthcare costs among recipients, except for the firstborn children (ie, adult recipients).
Based on the results, we considered two mechanisms of the
relationship between sharp income reduction and increased

What this study adds
►► Among recipients of public assistance, unlike the
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conventional theories in economics, marginal reductions
in cash benefits may be offset by increased medical
expenditure. This may be due to recipients’ behavioural
change and their worsening health conditions. To prevent
excessive medical expenditure, policymakers should consider
how income reduction affects the behaviour and health of
the impoverished population.
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Sharp income reduction for public assistance recipients occurs
as a result of, for example, policy change at the macro-level,
decreases in family size (eg, through a divorce, bereavement or
children becoming independent), and expiration of public assistance at the micro-level. If our findings can be replicated in other
countries, policymakers and medical care providers should pay
more attention to recipients’ health and healthcare costs when
implementing sharp income reductions. Such extra consideration and consequent reformulation of policies may benefit both
the patients’ and governments’ financial statuses.
There are several limitations to this study. First, although we
confirmed the continuities of many possible factors, we may
have overlooked other exogenous factors. Notable events that
coincided with the threshold were kindergarten or nursery
admission and health checkups for children aged 3 years.
However, such admission occurs at the age of 36–47 months,
while health checkups are provided at the age of 39–42 months
in the study municipalities. Thus, we could not regard these as
exogenous events at the study threshold (36 month age). This is
also supported by our finding that no change was observed in
outpatient attendance and healthcare costs among firstborn children. In fact, among the general population, healthcare use and
healthcare costs do not increase at the age of three.38 Second,
we cannot disregard the possibility that chance deteriorations in
recipients’ health at the threshold coincidently increased healthcare costs. There could be critical periods for being exposed to
the specific disease risks, resulting in the disease incidence in a
specific time in the life course.39 However, our findings showed
that the healthcare costs among the firstborn child did not
increase at the point of subsidy cuts, the critical periods mechanisms were not likely to explain our findings. Third, because the
conducted study was open cohort, both the participation and the
attrition during the study period by same households may occur.
Some households did not experience the income reduction, this
may bias our findings. However, the characteristics between
the households migrated in/out and those on public assistance
throughout the study periods were similar (online supplemental
table 1). The results of continuity and density tests also showed
that no significant differences in the study participants across
the threshold exist. Therefore, this bias unlikely affect the study
results critically. Fourth, the generalisability of our findings is
limited because this study only used data from five municipalities
in Japan (online supplemental table 7).
In summary, reduction in public assistance benefits may
cause healthcare utilisation offsets among recipients of public
assistance. Future studies should identify the materialistic,
behavioural and psychosocial factors driving this observed association and test the generalisability of our findings.
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