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Abstract

Background: Child allowance payment is one form of social security policy that aims to mitigate the child poverty
gap by providing financial support to families. This study aimed to explore the impact of the child allowance on
children’s physical and mental health (BMI, problem behavior, depression, and self-rated health), and parental
investment in child health (children’s material goods, family events, extracurricular activities, interaction with
children, and involvement in child maltreatment).

Methods: We used cross-sectional data from the 2016 Kochi Child Health Impact of Living Difficulty (K-CHILD)
study. Participants were 1st, 5th and 8th grade children living in Kochi prefecture in Japan (N =8207). Caregivers
reported children’s child allowance status, BMI and behavior problems, while children filled out a self-assessment on
depression and health condition. Propensity score matching analysis regarding potential confounders was used.

Results: We found that children in families that received child allowance showed a smaller total difficulties score by
1.29 points (95% Cl: —2.32 to —0.25) and a lower risk of overweight (OR: 0.51, 95% Cl: 0.29 to 0.91) although there is

members and associated with children’s well-being.
(230/350 words)

problems, Propensity score matching

no association with underweight, prosocial behavior, depressive symptoms and self-rated health. Parental
investment did not differ by child allowance status (p > 0.05).

Conclusions: Child allowance was found to be potentially beneficial in decreasing behavior problems and reducing
child overweight. Further longitudinal studies are needed to elucidate how child allowance is used by family

Keywords: Child allowance, Cash transfer, Household spending, Parental investment, Child health, Behavior

Background

Child poverty is a growing problem around the world. In
2016, the prevalence of children living in poverty was
17.0% in 89 countries [1] and 13.1% among OECD coun-
tries [2]. The rates have increased in more than half of
OECD countries since the early 1990s [3], which is par-
tially due to the long-term changes in demographics and
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labour market behavior, or insufficient development of
policies tackling poverty [4, 5]. It is also a growing prob-
lem in Japan, where the child poverty rate was 13.9% in
2015 [6, 7], which is relatively higher compared to the
average rate of OECD countries. Since childhood is a
critical period for human development, the impact of
growing up in poverty affects children throughout their
life course. Children living in poverty are less likely to
perform well at school, to have good health or life satis-
faction, and to realize their full potential [8]. Combatting
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child poverty, therefore, is an increasingly important
public health issue.

To tackle child poverty, several social policies are im-
plemented. Among the policies, cash transfer, where
money is given to households directly, is believed to be
more beneficial [9] than in-kind benefit because it allows
more flexible money allocation within families to meet
the needs of each household and the children [10]. Al-
though some studies have shown that unconditional
cash transfer programs do not impact on the total health
service usage among children and adults [11, 12], nor on
inequalities in household income and child’s health sta-
tus [13], the programs were also shown to improve some
health determinants [11, 14—16], health service access
[17, 18], and health outcomes [15, 17] in low- and
middle-income countries. Comparing to low- and
middle-income countries, the number of studies in high-
income countries is small, especially in medical settings.
A randomized controlled trial in Australia showed the
effectiveness of conditional cash transfer on vaccination
uptake [19], while health outcomes in high-income
countries were not conclusive [20, 21].

Child allowance, a cash transfer program targeting
households with children, is thought to improve chil-
dren’s outcomes through two mechanisms. One is the
direct impact of increased investment in children. This
pathway is called the ‘resource channel’ [22, 23]. Several
studies proved that child allowance payments increased
household spending on children [22, 24], such as on
education and basic expenditure, and reduced risky
consumption of alcohol or tobacco [22]. The psycho-
logical mechanism underlying this favorable money al-
location is known as the ‘labeling effect’, in that parents
experience a moral obligation to spend a relatively large
part of their child allowance on their children [24]. This
phenomenon is partially influenced by peer pressure,
thus we hypothesized its impact might differ depending
on the country where the policy is implemented. There-
fore the impact should be considered in each social
context although this has not been done universally so
far. In addition, in spite of the theoretical hypothesis
that resource channel is beneficial for children, there
are still the limited number of studies exploring what
kind of investment could produce benefits for children,
and only investing in early childhood education and
care [25], or extracurricular activities [26] have been
shown to be beneficial. Thus to date, there is no empir-
ical evidence showing that child allowance may have
an impact on child health and well-being through re-
source channel.

The second pathway, known as the ‘family process
channel’, involves improving the quality and quantity of
parent-child interactions and, as a result, family function
[22, 23]. It is well known that poverty badly affects child
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development [27-31] through poor parental cognitive
function and economic decision making [32] and low
quality of parenting [33] due to parental mental stress
[33]. In addition, unpredictable condition due to un-
stable financial status [30] inhibits child healthy develop-
ment because of family conflicts and increased parental
working time induced by economic pressure [34]. Direct
cash transfer could mitigate these negative factors by
providing a fixed income. Though the importance of
child-parental interaction and family social capital on a
child’s well-being is established [35, 36], this process is
often overlooked when assessing the impact of child al-
lowance payments.

Not only the mechanism but also the effectiveness of
child allowance payments on children’s well-being itself
has not been widely researched. Some studies have
shown that child allowance can increase favorable health
behaviors such as vaccination [37], and improve physical
and mental health for both children and mothers [23].
The evidence on academic outcomes is controversial
[23, 38]. As for mitigating child poverty, recent research
has shown that both the selective system targeting poor
children and the universal system, which often holds a
higher distributive budget, are strongly associated with
higher levels of child poverty reduction [30, 39, 40]. Rus-
sian research, however, has demonstrated that more
poverty reduction can be observed in the universal sys-
tem rather than in a targeted system [41], and a study in
Canada showed more investment in education among
low-educated families under the universal system [22].
In addition, universal distribution helps to eliminate the
discrimination or stigma associated with severe poverty
among people who have no option but to turn to a so-
cial safety net [30].

A child allowance system has been also implemented as a
social security policy for children in Japan. Under the na-
tional system, caregivers or parents who raise children aged
0 to 15 [42] can receive payments, or a child allowance (jido
teate). The amount of payment is determined based on the
number and ages of children, and household income (ie.
means test). For example, if household income is below the
threshold, families with children aged 0 to 3 years old are
eligible to receive 15,000 JPY per month and 10,000 JPY
per month is given if children are aged 3 to 15years old.
Under the current system, even caregivers whose household
income exceeds the threshold can receive a special benefit
of 5,000 JPY per month (tokurei kyufu), making the Japa-
nese child allowance system a universal system that is fairly
accessible to most families (for more details of Japanese
child allowance system, see Appendix).

Previous Japanese studies showed controversial results
on money allocation within families. Some showed that
receiving the child allowance resulted in increased ex-
penditure on children, such as education and insurance
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[43]. On the other hand, others revealed that most of the
allowance was saved [44] and expenditure on children did
not change [45]. Moreover, to the best of our knowledge,
no previous study has explored whether child allowance
improves child health or well-being in Japan, making it
problematic to enforce an effective child allowance policy
from a public health perspective. In addition, the Japanese
sample may have a unique contribution in assessing the
impact of child allowance on child well-being. This is be-
cause under the current system, potential recipients must
submit application forms to each municipality in order to
receive the allowance, which makes the proportion of re-
cipients among eligible children lower than expected, that
is, 92% in 2017 [46], and this enables us to evaluate its im-
pact by comparing recipients and non-recipients with
similar backgrounds. In addition, studies investigating the
impact of child allowance on child well-being, including
mental health are scarce. Thus, this study aimed to exam-
ine the impact of child allowance on child well-being, and
parental investment in their children.
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Methods

Data and sampling methods

The current study was secondary analysis of the Kochi
Child Health Impact of Living Difficulty (K-CHILD)
study, the cross-sectional study conducted in 2016,
which is described elsewhere in detail [47]. The K-CHIL
D study aimed to examine the living environment and
health of children in all public, private and special needs
schools, except for correspondence course high schools
and one special needs school in Kochi prefecture, Japan.
Self-reported questionnaires (targeting both children and
caregivers, whose contents depended on variables and
grade, and developed originally, see supplementary file)
were distributed to all the students enrolling in 1st, 5th
and 8th school grades in Kochi prefectures; 5460 chil-
dren in 1st grade, 5764 children in 5th grade, and 6192
children in 8th grade, and totaled 17,416 children and
their caregivers. For the 1st graders, the questionnaires
were filled out by caregivers. A total of 10,079 question-
naires were returned via mail in Kochi city (N =3417,

Grade 1 Grade 5 Grade 8
N=15,460 N=15,764 N=6,192
Did not
N=2309 N=2470 N=2558 responded
N=3,151 N=3294 N =3,634
Returned answer was
N=14 N =34 N=36 completely blank
N=3,137 N =3,260 N=3,598
A Y A
N=9.995
(57.4%)
Did not report the
exposures of interests (1.e.
child allowance status)
N=1,788

Analytical sample
N=28207

Fig. 1 Sampling flow chart
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response rate = 38.9%) and via school in other cities ex-
cept for Kochi city (N = 6662, response rate = 77.2%). Of
these, 9995 responses were valid (response rate 57.4%).
Considering the difference in rates between cities due to
different data collection methods, we weighted with in-
verse response rates. We excluded the samples with
questionnaires not indicating child allowance status. Fi-
nally, 8207 questionnaires were analyzed (2466 dyads,
2735 dyads, 3006 dyads, for 1st, 5th, and 8th grade, re-
spectively) (Fig. 1).

Measurements

Child allowance

Child allowance status was assessed by asking parents
how much they receive as child allowance. Because we
are interested in finding out whether caregivers are re-
ceiving child allowance or not, we dichotomized the re-
sponses if caregivers answered with a value more than ‘0
JPY’ (i.e. receiving) or ‘0 JPY’ (i.e. not receiving).

Child health outcomes

Children’s body mass index (BMI) was calculated with
self-reported heights and weights obtained from children
themselves (for 8th graders) and caregivers (for 1st and
5th graders). BMI was expressed as z-scores representing
the deviation in standard deviation units from the mean
of a standard normal distribution of BMI specific to age
and sex according to the WHO Child Growth Standards
[48]. We categorized BMI as underweight (<-1SD), nor-
mal weight (-1SD to 1SD) and overweight (+1SD).

Problem behavior was assessed by caregivers using the
Japanese version of the Strengths and Difficulties Ques-
tionnaire (SDQ) [49], which was generated from the ori-
ginal version [50]. The SDQ scores were calculated
using the scale of total difficulties scores and prosocial
behavior scores. The Cronbach’s alpha for total difficul-
ties score and prosocial behavior were 0.81 and 0.72 in
the current study, respectively.

Child depressive symptoms were assessed by children
(5th and 8th graders) using the Japanese version of the
Depression Self-Rating Scale (DSRS), validated previ-
ously [51]. In the current study, children answered a
total of 15 items with the scale from “0 = never” to “2 =
most of the time”, and we calculated the sum of the
rated values (Cronbach’s alpha=0.84). A higher score
indicates children have more depressive symptoms.

Child’s self-rated health (SRH) was assessed among
5th and 8th grade children. Responses were selected
from a five-point Likert scale (1 = not good; 2 = not very
good; 3 =normal; 4 = somewhat good; 5 = good). Child’s
SRH was confirmed as an indicator of physical and psy-
chological health [52].
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Financial investment for children (resource channel)
Caregivers were asked about their experience that they
could not afford to have materials for children in their
home and family events due to financial reasons. For in-
vestment in extracurricular activities, caregivers were
asked how much they pay for them. The sum of the fees
was calculated and categorized as “0 JPY”, “1-10,000
JPY”, “10,001-20,000 JPY”, “20,001-30,000 JPY”, and “+
30,001 JPY” (see supplementary method 1 for details).

Time investment for children and maltreatment (family
process channel)

Time investment was assessed by the frequency of care-
givers’ interaction with children and child maltreatment
experience to account for both quantity and quality of
investment. Child maltreatment was assessed by parental
response to 8 items on child maltreatment, such as beat-
ing or kicking [53, 54] Caregivers who reported no mal-
treatment were coded as “l1 = no maltreatment”,
otherwise “0 = maltreatment” (see supplementary
method 1 for details).

Covariates

Potential confounders of the association between child
allowance and child health outcomes, and predictive var-
iables of child health outcomes were chosen as covari-
ates. Caregivers were family size, number of younger and
older siblings, number of cohabiting grandparents, mari-
tal status, place of residence, parental ages, parental edu-
cational attainments, parental occupational status,
parental working times, household income from employ-
ment, respondent’s K6 score [55, 56] as parental psycho-
logical distress, respondent’s self-rated health, parental
smoking habits, child’s sex and child’s grade (Table 1).
These variables were used for prediction of propensity
scores for child allowance status (see supplementary
method 1 for details).

Analysis and estimation methods

Propensity score matching analysis was used to conduct
a quasi-experimental study by comparing child health in
recipient and non-recipient households with similar
backgrounds. Propensity score matching allows to ex-
clude bias regarding exposure allocation before accessing
outcome, which makes observational study more analo-
gous to experimental design, and to include as much co-
variates as possible regardless of sample size [57, 58].
Ideally, we need panel data on allowance recipients and
non-recipients to reliably study the impact. Observa-
tional impact assessment studies have analyzed such
data using a variety of methods such as double differ-
ence, propensity score matching or both [59]. But our
analysis is based on only post-intervention data. There-
fore, we could only employ a multivariate regression
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analysis and propensity score matching methods for im-
pact assessment. Propensity scores were calculated using
multiple logistic regression with the potential predictive
variables stated above (see details of propensity score es-
timation and matching in supplementary method 2).
The histogram of propensity scores are shown in supple-
mentary figure 1. The missing values for categorical and
numerical data were substituted with dummy variables
and median values, respectively (for the missingness, see
supplementary table 1). Subjects were matched based on
the obtained scores using 1-to-1 (one treated matched to
one control) optimal matching with caliper width equal to
0.01 to avoid making poorly matched pairs. Matching was
done with no replacement since there are enough overlap-
ping regions of distribution of propensity score in treated
and untreated groups [60]. The balance of possible con-
founders within the matched pairs was checked using
standardized bias, which was calculated as the mean dif-
ference of non-recipients and recipients as a percentage of
the average standard deviation of non-recipients and re-
cipients (Table 1). Propensity score matching was done
with command “psmatch2”. Finally, the association be-
tween child allowance status and child’s health outcomes
were analyzed with conditional logistic regression for BMI
and linear fixed effects regression for behavior problems,
prosocial problems, depressive symptoms and self-rated
health, using the matched pairs. Also, differences in finan-
cial and time investment between recipients and non-
recipients were assessed with chi-square test for categor-
ical variables and t-test for continuous variables. In order
to confirm sensitivity of the estimate, we conducted the
sensitivity analysis using multiple imputation for missing
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in covariates (supplementary method 2). All analyses were
performed with STATA 15.0.

Results

Table 1 describes the characteristics of samples with and
without child allowance before and after propensity score
matching. As for the recipient families, the median num-
bers of younger and older siblings were both 0, 36.5% of
families earned JPY 3,000,000 to 5,999,999 per year, 47.3%
of children were boys, and 30.4, 33.4, and 36.2% were 1st,
5th, and 8th grade children, respectively. In families with-
out child allowance, less younger siblings and more older
siblings were cohabiting (p < 0.001 and p = 0.047, respect-
ively), more lived in capital city (53.4% vs 61.6%, p =
0.024), both mothers and fathers were older (43.6yo vs
41.2yo, p < 0.001 and 46.4yo vs 43.1yo, p < 0.001), parents
had completed higher education (p <0.001), total wages
for employment was relatively high or low (p < 0.001), less
parents suffered from mental health problems (p = 0.027),
and parents smoked less (p < 0.001).

Table 2 shows the association between child allowance
status and child health outcomes. The inverse association
of child allowance status with total difficulties score (coeffi-
cient = - 1.29, 95% CI = -2.32 to - 0.25) and reduction of
overweight (odds ratio = 0.51, 95% CI=0.29 to 0.91) were
observed. There was no association with underweight, pro-
social behavior, depressive symptoms and self-rated health.

Table 3 shows the comparison of household investment
between child allowance non-recipients and recipients.
14.9% of recipients lacked the goods for child, 24.9% did
not hold family events, 29.1% payed 0 to 9999 JPY for
child extracurricular activities and 27.5% maltreated child.

Table 2 The coefficients of the association between child allowance status and child health before and after matching

Variables Before matching After matching
Unadjusted Adjusted
N OR 95%Cl P-value OR 95%Cl P-value N OR 95%Cl P-value
Physical health
Body mass index 5595 124
Underweight 1.03 0.53 to 2.00 0.928 091 046 to 1.80 0.788 0.70 0.25 to 1.99 0.501
Normal weight (Ref) (Ref) (Ref)

Overweight 067 048 to 0.94 0.020 0.62 044 to 0.87 0.006 0.51 0.29 to 091 0.024
Mental health N B 95%Cl P-value B 95%Cl P-value N B 95%Cl P-value
SDQ total difficulties score 8102 —-007 -079t0 066 0.857 -093 -061to-027 0.006 433 =129 -232t0-025 0.015
SDQ prosocial score 8108 —-002 -029to0 026 0.900 -001 -028t0027 0957 434  -008 -050to0 034 0695
Depression 5628 —024 —-0841t0036 0432 -016 —076t0043 0586 365 033  —046to0 1.1 0414

Self-rated health 5616 -003 -0.18to 012 0697 0.00 -0.15t0 0.16 0.977 360 0.21 —-0.01 to 042 0.066

Adjusted model is adjusted for family size, number of younger and older siblings, number of cohabiting grandparents, marital status, place of residence, parental

ages, parental educational attainments, parental occupational status, parental working times, household income from employment, respondent’s K6 score,

respondent’s self-rated health, parental smoking habits, child’s sex and child’s grade

Bold signified p < 0.05
Depression and self-rated health score are not available for 1st grade children
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Table 3 The description of household expenditure of child allowance non-recipients and recipients before and after matching

Variables Before matching After matching
Child allowance (=) Child allowance (+) P-value Child allowance (-) Child allowance (+) p-
N=219 N = 7988 N=217 N=217 value
N / Mean % / SD N / Mean % / SD N/ Mean % / SD N/ Mean % /SD
Financial investment
Goods for child
Yes 186 86.5 6909 884 184 86.4 177 85.1
No 29 135 911 1.7 0408 29 13.6 31 149 0.705
Family events
Yes 179 81.7 5436 68.1 177 81.6 163 75.1
No 40 183 2552 320 <0.001 40 184 54 249 0.103
Extracurricular activities
0 JPY 35 16.7 1547 20.2 35 16.8 33 157
0-9999 JPY 65 31.0 2956 38.7 64 308 61 29.1
10,000-19,999 JPY 42 200 1633 214 42 202 50 238
20,000-29,999 JPY 28 133 839 11.0 27 130 37 176
2 30,000 JPY 40 19.1 667 8.7 <0.001 40 19.2 29 13.8 0.388
Time investment
Parent-child positive interaction score (1-45)
21.66 49 22.32 50 0.060 21.70 49 20.86 4.8 0.079
No maltreatment
Yes 157 751 5057 66.1 155 749 153 72.5
No 52 249 2592 339 0.007 52 25.1 58 27.5 0.583

Bold signified p < 0.050

Mean parent-child positive interaction score was 21.7 and
20.9 for non-recipients and recipients respectively. There
were no differences in household investments. Further
sensitivity analysis applying multiple imputation showed
similar results (supplementary table 2).

Discussion

The current study explored the impact of child allow-
ance on children’s physical and mental health (i.e., BMI,
behavior problems, depression, and self-rated health),
and parental investment in their children (i.e., financial
investment such as material goods for children, family
events, and extracurricular activities, and time invest-
ment such as interaction with children, and involvement
in child maltreatment). We found that children showed
less behavior problems and overweight, and they tended
to rate themselves heathier, possibly due to receiving the
child allowance. However, no impacts of the child allow-
ance on household investments were observed.

Our study showed that child allowance payments
might improve child behavior problems and self-rated
health, which was consistent with results from a previ-
ous study in Canada showing the reduction in behavior
problems, especially conduct and hyperactivity problems,
and improvement in self-rated general health [23]. Also,

the current study showed the association between child
allowance status and child overweight, which was in ac-
cordance with the previous findings [61] although we
could not find any link with underweight. The previous
study revealed that determinants of behavior problems
were household socioeconomic status, child characteris-
tics, family characteristics such as parental psychiatric
disorder and home environment quality [62]. Self-rated
health in childhood was related to low family support,
missing meals and fewer outdoor activities [63]. Those
studies supported the theoretical hypothesis of the re-
source channel and the family process channel. How-
ever, we could not observe any increase in parental
investment in children. One possible reason is that we
could not capture the variation such as an increase in
the number of child goods or family events or quality of
investment, for example, more expensive materials or
family trips. Also, due to the difficulties in assessing
mental distress related to family financial issues, we
could not fully examine how the family process changed.
Behavior problems at school was related to academic
achievements [64], future earnings [65] and adult
health [66], and self-rated health was shown to predict
future health [67], mortality [68] and quality of
life [67]. Child overweight is one of the serious global
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problems. Therefore, although we could not demon-
strate the mechanisms hypothesized as resource channel
and family process channel, our findings on the relation-
ship of child allowance with behavior problems, self-
rated health and overweight may be important from
a child health perspective. Understanding how child al-
lowance affects child health is beneficial to developing
more effective policy within a limited budget. Thus, fu-
ture longitudinal studies and more thorough assessments
of household investment and child health are warranted.

The current study has several limitations. First, the
response rate in Kochi city was relatively low due to the
use of postal mail. Although we weighted the response
rates, sampling bias might exist. Second, since the tar-
geted community was based in Kochi prefecture, where
the commodity price is a little lower [69], and the pro-
portion of elderly people is increasing [70], the popula-
tion characteristics might not be generalizable to all
Japanese. In addition, since propensity score matching
selects the population to be analyzed, there might be
selection bias resulting in affecting generalizability as
well. Third, the exposure of interest—child allowance
status—might be misclassified because it was self-
reported. However, our data showed a reasonable take-
up rate. The official percentage of families receiving
child allowance in Japan was 92% [46]. Additionally,
thanks to a special benefit (tokurei kyufu), we could ex-
pect that the child allowance take-up rate would lie be-
tween 92 and 100%. Our data showed that 97.3% of the
population received child allowance, which was reliable.
In addition, we considered that those who declared any
allowance income were recipients of the allowance. Al-
though this dichotomization reduced the quantity of in-
formation, considering the situation that child
allowance status is often under-reported [71] and there
is no reason to believe that a person would declare to
be a recipient when they are not (though the contrary is
possible [72]), our dichotomization is justified. Even if
child allowance status is underreported, our results were
underestimated and we could expect more benefits on
child health. Fourth, there might be a potential misspecifi-
cation in model for propensity score due to unobservable
confounders, which might lead to biased estimates of pro-
pensity score and prevent from assessing the association
between child allowance status and child health properly.
Fifth, since the current study was cross-sectional in design,
it was possible some findings were due to reverse caus-
ation, e.g., parents who have children with a good sense of
well-being may spend more money on their children from
the child allowance. In addition, considering evaluation
studies with the experimental design in developing coun-
tries, future studies employing longitudinal design, includ-
ing pre- and post-intervention periods at best, are
warranted. Sixth, outcome measurements were self-
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reported, which may have systematic measurement error
due to social desirability bias [73] or psychological distress
among child allowance recipients, although we adjusted
potential covariates at most, such as mental health of care-
givers. Further research assessing the well-being of chil-
dren by teachers, school psychologists, pediatricians, or
psychiatrists is needed.

Conclusions

This study revealed that child allowance recipients re-
ported fewer child behavior problems, and fewer children
in recipient households were over-weighted. Although we
could not find any differences in parental investments in
children between recipients and non-recipients, it may
provide a useful rationale on the effects of child allowance
on child health and well-being since child allowance might
be beneficial in decreasing child behavior problems and
improving child physical health. Further follow-up studies
and longitudinal studies are needed to assess a wider
range of child health outcomes and child allowance usage,
and to show the effectiveness of the allowance on child
health and well-being.
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