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Abstract
Background: Low-income is one of the well-established determinants of people’s health and health-related behavior, including susceptibility to the coronavirus disease 2019 (COVID-19) infection. Two social welfare services are available in Japan to support financial and medical care among low-income patients: Public Assistance (PA), which provide
both minimum income and medical costs; and Free/Low-Cost Medical Care (FLCMC), wherein only medical costs
were covered. In this study, changes in Health-Related Quality of Life (HRQOL) scores of low-income patients on PA
and FLCMC, before and after COVID-19 pandemic, were described and compared against those that are not utilizing
the said services (comparison group) to evaluate the contribution of social welfare services in protecting the HRQOL
of the beneficiaries during the pandemic.
Methods: We used repeated cross-sectional data of adult beneficiaries of FLCMC and PA, as well as those without
social welfare services, who regularly visit the Kamigyo clinic in Kyoto, Japan. We collected the data from 2018 and
2021 using a questionnaire on patients’ socioeconomic attributes and the Japanese version of Medical Outcomes
Study 12-Item Short Form Health Survey (SF-12). The Japanese version of SF-12 can calculate the three components
scores: physical health component summary (PCS), the mental health component summary (MCS), and the role-social
component summary (RCS), which can be transformed to a 0–100 range scale with a mean of 50 and standard deviation of 10.
Results: Data of 200 and 174 beneficiaries in 2018 and 2021, respectively, were analyzed. Low-income patients on
social welfare services had lower PCS, and RCS than the comparison group in both years. Multiple linear regression
analyses with cluster-adjusted standard error estimator showed that the decline in MCS was significantly higher
among FLCMC beneficiaries than in those without welfare services (Beta: -4.71, 95% Confidence Interval [CI]: –5.79
to -3.63, p < 0.01), and a decline in MCS among PA recipients was also observed (Beta: -4.27, 95% CI: -6.67 to -1.87
p = 0.02).
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Conclusions: Low-income beneficiaries of social welfare may have experienced mental health deterioration during
the COVID-19 pandemic. To maintain healthy lives during the pandemic, additional support on mental health for lowincome recipients of social welfare services may be required.
Keywords: Low-income, Poverty, Health Related Quality of Life, Free/Low-Cost Medical Care program, Public
Assistance

Background
Socioeconomic status is one of the well-established
determinants of a person’s health and health behavior,
which considerably affect quality of life (QOL) [1]. In
particular, individuals with low-income face challenges in
maintaining healthy lives as they tended to have a higher
risk of health-related problems [1], difficulties in health
care access [2], unhealthy behaviors such as smoking
and infrequent exercise [3], lower cancer screening rates
[4], and higher vaccine hesitancy rates [5]. Furthermore,
they typically suffer from multidimensional difficulties
of poverty-related issues, including social isolation and
time poverty [6–8]. Low-income individuals are susceptible to the spread of various infections, including coronavirus disease 2019 (COVID-19) [9, 10]. COVID-19 has
been reported to reduce physical activity, worsen mental
function, and escalate states of social isolation especially
among low-income people, which in turn has deteriorated their QOL further [11, 12].
As low-income is one of the strong determinants of
health, governments in developed countries have several welfare programs that can provide financial support
to improve livelihoods and healthcare access among the
impoverished populations. In Japan, there are two wellknown welfare services called Public Assistance (PA;
‘seikatsu-hogo’ in Japanese), and Free/Low-Cost Medical Care (FLCMC; ‘muryo-teigaku-shinryo’ in Japanese).
PA is a governmental program for people who are living
below the poverty line and without any assets. Approximately 1.7% of the Japanese population is enrolled in the
PA program [13]. To evaluate the eligibility for PA, a rigorous test for means of each potential household is conducted by the local municipal welfare office (i.e., whether
they are living below the poverty line, their ability to
work, the financial support they receive from relatives,
and their use of any other welfare services). Meanwhile,
the FLCMC program is a voluntary program governed by
the Social Welfare Act, provided by designated healthcare institutions. The purpose of FLCMC included providing free or low-cost medical care to people with
financial difficulties so that they are not restricted in their
access to necessary medical care due to financial reasons
[14]. FLCMC applicants are screened individually by
their corresponding institution, and eligible recipients
are exempted from out-of-pocket medical payment at the

designated institutions, which cover their medical care
costs. Institutions can earn the benefits of tax exemptions
depending on the proportion of patients who use their
FLCMC program. Thus, we can regard PA recipients as
impoverished people benefited with minimum income
protection and livelihood including medical care costs,
while FLCMC recipients as financially restricted individuals who are benefited only with medical care costs.
Previous global studies have shown that recipients
of PA have more unfavorable health conditions when
compared to general populations [15]. For example, PA
recipients are more likely to have diabetes [16], depressive symptoms [17], and suicidal ideation/behavior [18].
Similarly, recipients of FLCMC in Japan are more likely
to have lower health-related quality of life (HRQOL) [19–
21]. These previous studies analyzed and reported preCOVID-19 pandemic data. Although the health impacts
of the pandemic have been remarkable among lowincome individuals [9, 22], there are no studies investigating impact of welfare services on these populations, who
might receive protective health effects.
Therefore, the purpose of this study was to compare
the changes in HRQOL during the COVID-19 pandemic
among low-income patients on PA and FLCMC, as well
as those not benefiting from social welfare services,
through repeated cross-sectional surveys in a single
center in Kyoto, Japan.

Methods
Design of the study

We used repeated cross-sectional data obtained from
adult beneficiaries of FLCMC and PA programs as well
as those not utilizing social welfare services, who used
the Kamigyo clinic in Kyoto, Japan in FY 2017 and 2020.
Kamigyo Clinic is situated in Kamigyo-ward, which is a
historically prosperous administrative center of Kyoto
prefecture, where the capital was established anciently.
Kamigyo-ward has a total population of 85,000; of which,
1.6% (approximately 1500 people) are receiving public
assistance. The aging population rate is 26.1%.
Participants

All beneficiaries of FLCMC and PA who visited Kamigyo Clinic in 2017 and 2020 was included in this study.
In FY 2017, there were 226 and 185 on FLCMC and PA,
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respectively. Meanwhile, in FY 2020, there were 253 and
161 patient on FLCMC and PA, respectively. For a comparison of the recipients of FLCMC and PA, we sampled
patients in Kamigyo Clinic who were not receiving social
welfare programs (comparison group). Kamigyo Clinic
has a list of patients not utilizing social welfare services,
which include 1637 and 1742 patients in FY 2017 and
2020, respectively. To maintain representativeness of
comparison group, patients not on social welfare services
were randomly sampled from the outpatients list of each
year by using the random function of Microsoft Excel for
Mac (ver.16.54). We sampled the patients without social
welfare services as much as recipients of FLCMC. We
collected the repeated data at the two time points of 2018
(before COVID-19), and 2021 (during COVID-19).
Data Collection

We conducted a self-questionnaire survey on patients’
social background, including working status and household number as well as the HRQOL using the Japanese
version of Medical Outcomes Study 12-Item Short Form
Health Survey (SF-12) [23]. Since this repeated crosssectional survey was obtained through an anonymous
questionnaire, we could not reconcile the 2017 and 2020
data and medical records of patients in Kamigyo Clinic.
The survey was completed in the Japanese language and
translated in English during the analyses. The survey was
conducted through mail. A reply envelope was enclosed,
and the postage was borne by the facility. Although

Fig. 1 Flow chart of study participants
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imputation method in missing data of the SF-12 questionnaire has been discussed [24], the Japanese version of
SF-12 recommends not to impute the missing value [25].
A number of FLCMC or PA beneficiaries have remarkable missing information, and thus we excluded participants who have missing data in the variables used in this
study (Fig. 1).
Variables
Outcome variables

We used the HRQOL scores to determine the outcomes.
Briefly, we used the SF-12 questionnaire that contains a
combination of positively- (higher scores indicate better
health) and negatively worded response scales [25, 26].
The scale scores are calculated by the responses across
scale items and transformed into a 0–100 scale by computerized scoring algorithms (with a mean of 50 and SD
of 10). The Japanese version of SF-12 calculates the scores
of the three components: the physical health component
summary (PCS), the mental health component summary
(MCS), and the role-social component summary (RCS).
In the original English version of the SF-12, two component summary scores (PCS and MCS) can be calculated
from the eight subscales. However, the use of this twocomponent summary score was not recommended in
Asian countries, including Japan due to the differences
in factor structures. A three-component scoring method
was developed by adding role/social dimensions (RCS) to
PCS and MCS, based on a large-scale population study in
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Japan [26]. In this study, these components were measured using the scoring method [23].
Explanatory variables

We used the variable of availing status of welfare services (FLCMC, PA, and no welfare services) and the year
(2018/2021).
Covariates

We used sex (male/female), age (continuous), household
composition (living alone or not), and working status
(working or not) as covariates.
Statistical analysis

First, we described the characteristics and responses to
SF-12 questionnaire of the study participants in two-time
survey across the availing statuses of social welfare services. Second, we performed univariable linear regression
analysis, and multiple linear regression analysis adjusting for the covariates to calculate crude and multivariable-adjusted Beta estimates of the changes in HRQOL
scores and the 95% confidence interval (CI) of explanatory variables. In addition, we included an interaction
term of availing status of social welfare services and year
variable in multiple regression analyses to investigate the
heterogeneity of changes in HRQOL scores by welfare
service recipients before and after the COVID-19 pandemic and illustrated the results in the figure. We used
cluster-adjusted standard error estimator in all regression
analyses to control the influence of clustered data derived
from the study participants in single-center nested in the
survey year to prevent potential alpha errors due to narrowing CI by clustered data. All analyses were performed
using STATA MP Ver.17 (Stata Corp., College Station,
TX, USA).
Ethical considerations

All study participants provided informed consent. This
study protocol was approved by the Ethics Committee of
the Kyoto Min-iren Chuo Hospital (Approval No: 124).

Results
From the 2018 data, 226, 185, and 226 patients on
FLCMC, PA, and without welfare services, respectively,
were included in the study. Meanwhile, from the 2021
data, 253, 161, and 300 patients on FLCMC, PA, and
without welfare services, respectively, were included. The
response rates were 42.9% in the FLCMC group, 22.2% in
the PA group and 38.1% in the no welfare services group
in 2018, and 33.6% in the FLCMC group, 34.2% in the PA
group and 31.3% in the no welfare services group in 2021.
Among the participants in 2018, a total of 200 patients’
data (excluding missing) were obtained. Among them, 86
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(43.0%) patients were on FLCMC, and 31(15.5%) patients
were on PA. Among the participants in 2021, a total of
174 patients’ data (excluding missing) were obtained.
Among them, 83 (37.9%) patients were on FLCMC, 37
(21.3%) patients were on PA. The mean scores of PCS
and RCS were lower among beneficiaries of FLCMC
and PA than those without welfare services in both 2018
and 2021 (Table 1). The mean scores of MCS were lower
among beneficiaries of FLCMC and PA than patients
without welfare services in 2021 (Table 1), particularly
in general health (GH) and vitality (VT) domains of the
SF-12. (Supplementary Table 1).
The univariable linear regression analysis showed that
use of social welfare services (both PA and FLCMC) were
inversely associated with PCS, MCS and RCS scores
(Table 2). In year 2021, MCS and RCS scores were lower
when compared against that of 2018 (Table 2). The results
of multiple linear regression showed that adjusted Beta
estimates of PCS, MCS, and RCS were lower in FLCMC
recipients than in patients without welfare services (PCS
-5.55, 95% CI -7.20 to -3.91, p = 0.01; MCS -2.61, 95% CI
-4.24 to -0.98, p = 0.02; RCS -2.55, 95% CI -3.28 to -1.83,
p < 0.01). Moreover, among the PA beneficiaries, scores
in PCS, MCS and RCS were lower than in patients without welfare services (PCS -7.33, 95% CI -10.26 to -4.39,
p = 0.01; MCS -2.88, 95% CI -6.74 to 0.97, p = 0.08; RCS
-7.63, 95% CI -11.86 to -3.41, p = 0.02) (Table 2).
The multiple regression with an interaction model (use
of welfare services and year) showed that the decline
in MCS scores in 2021 was significantly higher among
FLCMC recipients (-4.71, 95% CI -5.79 to -3.63, p < 0.01)
when compared with patients without welfare services.
Similarly, the decline in MCS scores in 2021 among PA
beneficiaries was larger when compared with patients
without welfare services (-4.27, 95% CI -6.67 to -1.87,
p = 0.02) (Table 3, Supplementary Fig. 1).

Discussion
Our study found that low-income beneficiaries of
FLCMC and PA had lower PCS and RCS scores than
comparison group, both before and after the pandemic.
Additionally, MCS scores in 2021 among FLCMC and
PA recipients have declined predating the pandemic as
compared with the comparison group. The strength of
this study was that by using baseline data in 2018, we can
evaluate the changes of health status before and after the
COVID-19 pandemic among the low-income patients on
social welfare services.
Findings in context

Our results indicating lower PCS scores among PA and
FLCMC beneficiaries were consistent with previous studies, which were reported before COVID-19 pandemic
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Table 1 Baseline characteristics of study participants availing welfare services by year
2018 (n = 200)
FLCMC
(n = 86)

2021(n = 174)
PA
(n = 31)

No welfare services
(n = 83)

FLCMC
(n = 66)

PA
(n = 37)

No welfare
services
(n = 71)

HRQOL scores (Mean, SD)
PCS

36.5, 14.5

34.3, 15.6

42.4, 12.8

36.5, 17.5

36.4, 12.7

44.3, 13.6

MCS

51.8, 12.0

51.0, 12.4

52.0, 8.3

48.8, 8.3

46.6, 9.5

51.1, 8.6

RCS

43.1, 13.6

39.3, 13.2

46.3, 11.8

41.7, 13.9

37.7, 13.5

44.1, 10.9

Age (Median [IQR])

76 [69–82]

72 [65–78]

74 [67–83]

78 [71–83]

70 [66–77]

72 [63–79]

Sex
Male

44

16

36

32

22

32

Female

42

15

47

34

15

39

Household composition
Living alone

33

22

23

23

32

16

Not living alone

53

9

60

43

5

55

Working status
Working

24

4

33

19

3

29

Not working

62

27

50

47

34

42

SD standard deviation, IQR Interquartile Range, FLCMC Free/ Low-Cost Medical Care Program, PA Public Assistance, PCS Physical Component Summary, MCS Mental
Component Summary, RCS Role-social Component Summary

[19–21]. Recent studies revealed that PA beneficiaries
have a higher prevalence of chronic health conditions,
such as diabetes and mental illness [16–18]. Although
we could not identify the diseases of the participants in
this study, our study added the knowledge that existing
evidence can also be applied to low-income social welfare
recipients during COVID-19 pandemic. The findings that
the RCS scores were lower among both PA and FLCMC
recipients may be due to social isolation among these
population. Previous literatures have shown that both PA
and FLCMC beneficiaries tend to live alone and to have
fewer opportunities of interpersonal exchange [19, 20,
27]. The psychological impact of COVID-19 pandemic
to socially vulnerable populations may probably explain
the decline in MCS scores among FLCMC and PA beneficiaries [28, 29]. The social welfare services which financially support low-income patients might not sufficiently
mitigate their psychological stress [30, 31].
Practice and policy implications

Our study provided novel evidence that the score of MCS
declined among FLCMC and PA beneficiaries. Mental health deterioration among low-income individuals
during the COVID-19 pandemic was reported globally
[32–34]. Our study demonstrated that social welfare
services, which financially or medically assist recipients,
might be insufficient to mitigate the impact of communicable diseases on the mental health of low-income beneficiaries. Organizations involved in the support for these

population, such as medical institutions and welfare
offices should consider interventions that can maintain
their mental health. For example, it has been reported
that community-based activities providing simultaneous medical and social care can improve mental health
and well-being among socially vulnerable populations
[35, 36]. The findings of significant decline of MCS
scores among FLCMC and PA recipients suggested that
social care, including financial support for their livelihood might be important in improving mental health for
impoverished population [31].
Limitations

Our study had several limitations. First, the response
rates among each population were low (42.5% in total)
and we conducted complete case analyses; the findings
in this study may be biased. Imputation method was
considered; however, due to a large proportion of missing data among FLCMC and PA beneficiaries in 2021,
as well as the recommendation in the Japanese version
of SF-12 [25], we did not impute the missing data. A
lower response rate and a higher missing proportion was
observed in FLCMC and PA users. Moreover, beneficiaries who responded to the survey can be physically and
mentally health, and thus the findings in the study may
have a bias toward underestimation.
Second, because the study design was repeated crosssectional, the participants investigated in 2018 and 2021
were not always consistent. We could not argue that
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Table 2 Results of univariable and multivariable regression analysis on HRQOL scores of study participants
PCS
Beta

MCS
95%CI

P

Beta

RCS
95%CI

P

Beta

95%CI

P

Univariable Regression
Explanatory Variable
   Use of welfare support (Ref: not using)
   FLCMC

-6.75

-10.01

-3.50

< 0.01*

-2.00

-4.24

0.24

0.08

-2.80

-5.67

0.06

0.06

   PA

-7.80

-11.94

-3.66

< 0.01*

-2.99

-5.83

-0.14

0.04*

-6.89

-10.53

-3.24

< 0.01*

1.05

-1.36

3.46

0.20

-3.22

-9.55

3.12

0.16

-2.04

-3.71

-0.37

0.04*

   Year (Ref: 2018)
   2021
Covariates
   Male (Ref: female)

0.86

-5.01

6.73

0.59

-1.38

-8.55

5.80

0.50

-1.35

-6.06

3.35

0.34

   Age (continuous)

-0.37

-0.64

-0.10

0.03*

0.16

-0.12

0.44

0.14

-0.17

-0.42

0.09

0.11

    Working (Ref: not working)

-6.97

-14.68

0.73

1.08

-1.47

3.64

0.21

0.31

-5.78

-13.29

1.73

0.08

    Living alone (Ref: not living alone)

3.68

-1.39

8.75

0.09

0.27

-7.62

8.16

0.90

0.44

-7.37

8.26

0.83

Multivariable Regressions
Explanatory Variable
   Use of welfare support (Ref: not using)
   FLCMC

-5.55

-7.20

-3.91

0.01*

-2.61

-4.24

-0.98

0.02*

-2.55

-3.28

-1.83

< 0.01*

   PA

-7.33

-10.26

-4.39

0.01*

-2.88

-6.74

0.97

0.08

-7.63

-11.86

-3.41

0.02*

0.97

-1.34

3.29

0.21

-3.09

-10.38

4.20

0.21

-1.87

-3.74

0.01

0.05

   Year (Ref: 2018)
   2021
Covariates
   Male (Ref: female)

0.92

-5.30

7.13

0.59

-1.83

-8.67

5.00

0.37

-1.71

-6.29

2.86

0.25

   Age (continuous)

-0.34

-0.52

-0.16

0.02*

0.16

-0.18

0.50

0.18

-0.13

-0.36

0.09

0.13

    Working (Ref: not working)

-1.78

-11.90

8.35

0.53

0.03

-3.19

3.25

0.97

-3.36

-10.66

3.94

0.19

    Living alone (Ref: not living alone)

1.16

-2.70

5.02

0.33

-0.49

-7.85

6.87

0.80

-2.63

-9.03

3.77

0.22

Beta Beta estimate, FLCMC Free/ Low Cost Medical Care Program, PA Public Assistance, PCS Physical Component Summary, MCS Mental Component Summary, RCS
Role-social Component Summary *P<0.05

FLCMC and PA beneficiaries experienced mental health
deterioration. Unmeasured confounders between utilization of social welfare services and mental health deterioration may exist. For example, low-income individuals
might be in states of social isolation, which can affect
their mental health. Although we included the variables
associated with social isolation (i.e., living alone: exclusion from the community of the family; working or not:
exclusion from the community of the workplace) and
RCS scores, decline in MCS scores among recipients still
existed (Supplementary Table 2). Possible confounder
was resilience to mental health problems or coping skill
to psychological stress [37, 38] associated with educational attainment, which we could not obtain in this
survey. Further, there may be a potential mechanism of
reverse causation that people who are not beneficiaries
of FLCMC or PA in 2018 may suffer from mental health
deterioration, and thus are receipts of social welfare support services in 2021.
Third, the data used in this study was obtained
through anonymous surveys. Thus, we could not

reconcile the medical records of the patients in Kamigyo clinic. Consequently, only the HRQOL scores were
considered. Comparability between three groups was
not ensured. This point should be improved to consider
health conditions of the study participants in future
research.
Fourth, the income level of comparison group was
not considered. Compared with FLCMC and PA
groups, patients in comparison group have a higher
income. This assumption is based on a rationale that if
their income was low, the patients would be included
in either FLCMC or PA group in Kamigyo Clinic. A
higher income equates to preferable health conditions,
and this may over-estimate the effect of FLCMC and
PA. Future study recruiting similar income patients but
not on FLCMC or PA across different institution will be
required.
Finally, generalizing the data obtained from this study
is limited because this study used data from a single
healthcare institution in Kyoto.
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Table 3 Results of multivariable regression analysis including statistical interaction term on HRQOL scores of study participants
PCS
Beta

MCS
95%CI

P

Beta

RCS
95%CI

P

Beta

95%CI

P

Multivariable Regression
Explanatory Variable
   Use of welfare support (Ref: not using)
   FLCMC

-5.27

-6.80

-3.74

0.01*

-0.51

-1.56

0.53

0.17

-3.12

-4.22

-2.03

0.01*

   PA

-8.24

-10.43

-6.05

< 0.01*

-0.79

-3.78

2.21

0.38

-7.87

-11.88

-3.85

0.01*

0.90

0.36

1.44

0.02*

-0.40

-1.38

0.57

0.22

-2.47

-3.12

-1.82

< 0.01*

    Year (Ref: 2018)
   2021

   Use of welfare support (Ref: not using) x Year (Ref: 2018)
   FLCMCx2021

-0.64

-1.13

-0.14

0.03*

-4.71

-5.79

-3.63

< 0.01*

1.27

0.24

2.30

0.03*

   PAx2021

1.80

0.22

3.38

0.04*

-4.27

-6.67

-1.87

0.02*

0.50

-0.44

1.43

0.15

Covariates
   Male (Ref: female)

0.96

-5.32

7.24

0.58

-1.83

-8.61

4.96

0.37

-1.73

-6.36

2.90

0.25

  Age (continuous)

-0.34

-0.52

-0.16

0.01*

0.17

-0.16

0.50

0.16

-0.14

-0.36

0.09

0.13

   Working (Ref: not working)

-1.80

-12.04

8.43

0.53

-0.05

-3.08

2.99

0.95

-3.34

-10.70

4.03

0.19

   Living alone (Ref: not living alone)

1.24

-2.31

4.80

0.27

-0.57

-7.56

6.41

0.76

-2.64

-8.99

3.72

0.22

Beta Beta estimate, FLCMC Free/ Low Cost Medical Care Program, PA Public Assistance, PCS Physical Component Summary, MCS Mental Component Summary, RCS
Role-social Component Summary
*

P < 0.05

Conclusion
Low-income patients on social welfare services
(FLCMC and PA) had lower PCS and RCS scores
and experienced decline in MCS scores during the
COVID-19 pandemic than in those not utilizing
social welfare services. Among low-income patients,
social welfare services may not sufficiently protect
the mental health of the beneficiaries from communicable diseases pandemic. Further strategy supporting mental health among low-income population
may be required.
Abbreviations
COVID-19: Coronavirus disease 2019; CI: Confidence interval; FLCMC: Free
or Low-Cost Medical Care; PA: Public Assistance; PCS: Physical Component
Summary; MCS: Mental Component Summary; RCS: Role-social Component
Summary; QOL: Quality of life; HRQOL: Health related quality of life.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-022-14597-5.
Additional file 1: Supplementary Table 1.Summary of the scores
for each domain of the Japanese versions of SF-12. Supplementary
Figure 1. Prediction margins of HRQOL scores availing statuses on social
welfare services and before-after COVID-19. Supplementary Table 2.
Results of multivariable regression analysis adjusted by PCS and RCS on
MCS scores of study participants.

Acknowledgements
We would like to thank Editage [http://www.editage.com] for editing and
reviewing this manuscript.

Authors’ contributions
SW conceptualized the study design. SW recruited participants and collected
data. SW and DN analyzed the data and prepared the manuscript. YT reviewed
the manuscript. DN finalized the manuscript. All authors read and approved
the final manuscript.
Funding
This study was supported by the Japan network of Health Promoting Hospitals & Services grants (1750–0015) and the Japan Society for the Promotion of
Science KAKENHI grants (grant numbers: 21K21127).
Availability of data and materials
The data used in this study were collected from patients of Kamigyo Clinic
which are not publicly available. The data are available from the authors upon
reasonable request, with the permission of the Kamigyo Clinic. Please contact
to the corresponding author for the request.

Declarations
Ethics approval and consent to participate
The study protocol was approved by the Ethics Committee of the Kyoto
Min-iren Chuo Hospital (Approval No: 124). Informed consent was obtained
from each study participants. All methods were performed in accordance with
relevant guidelines and regulations of the Japanese governments.
Consent for publication
Not applicable.
Competing interests
Satoshi Wakata, Daisuke Nishioka, and Yukio Takaki declare no competing
interests associated with this manuscript.
Author details
1
Kamigyo Clinic, 482‑2 Hanaguruma‑Cho, Senbondori‑Teranouchisagaru,
Kamigyo‑Ku, Kyoto, Japan. 2 Department of Medical Statistics, Research &
Development Center, Osaka Medical and Pharmaceutical University, 2‑7
Daigaku‑Machi, Takatsuki, Osaka, Japan. 3 Department of Social Epidemiology,
Graduate School of Medicine and School of Public Health, Kyoto University,
Yoshida‑Konoe‑Cho, Sakyo‑Ku, Kyoto, Kyoto, Japan.

Wakata et al. BMC Public Health

(2022) 22:2147

Received: 25 August 2022 Accepted: 11 November 2022

References
1. Marmot M, Allen J, Bell R, Bloomer E, Goldblatt P, Consortium for the
European Review of Social Determinants of Health and the Health Divide.
WHO European review of social determinants of health and the health
divide. Lancet. 2012;380(9846):1011–29.
2. Levesque JF, Harris MF, Russell G. Patient-centred access to health care:
conceptualising access at the interface of health systems and populations. Int J Equity Health. 2013;12(1):1–9.
3. Pampel FC, Krueger PM, Denney JT. Socioeconomic Disparities in Health
Behaviors. Annu Rev Sociol. 2010;36:349–70.
4. Pruitt SL, Shim MJ, Mullen PD, Vernon SW, Amick BC III. Association of
area socioeconomic status and breast, cervical, and colorectal cancer
screening: a systematic review. Cancer Epidemiol Biomarkers Prev.
2009;18(10):2579–99.
5. Caspi G, Dayan A, Eshal Y, Liverant-Taub S, Twig G, Shalit U, et al. Socioeconomic disparities and COVID-19 vaccination acceptance: a nationwide
ecologic study. Clin Microbiol Infect. 2021;27(10):1502–6.
6. Samuel K, Alkire S, Zavaleta D, Mills C, Hammock J. Social isolation and its
relationship to multidimensional poverty. Oxf Dev Stud. 2018;46(1):83–97.
7. Haushofer J, Fehr E. On the psychology of poverty. Science.
2014;344(6186):862–7.
8. Mani A, Mullainathan S, Shafir E, Zhao J. Poverty impedes cognitive function. Science. 2013;341(6149):976–80.
9. Yechezkel M, Weiss A, Rejwan I, Shahmoon E, Ben-Gal S, Yamin D. Human
mobility and poverty as key drivers of COVID-19 transmission and control.
BMC Public Health. 2021;21(1):1–13.
10. Fujita M, Matsuoka S, Kiyohara H, Kumakura Y, Takeda Y, Goishi N, et al.
“Staying at home” to tackle COVID-19 pandemic: rhetoric or reality? Crosscutting analysis of nine population groups vulnerable to homelessness in
Japan. Trop Med Health. 2020;48(1):92.
11. Murayama H, Okubo R, Tabuchi T. Increase in Social Isolation during the
COVID-19 pandemic and its association with mental health: findings from
the JACSIS 2020 study. Int J Environ Res Public Health. 2021;18(16):8238.
12. Kikuchi S, Kitao S, Mikoshiba M. Who suffers from the COVID-19 shocks?
Labor market heterogeneity and welfare consequences in Japan. J Jpn
Int Econ. 2021;59:101117.
13. Sakamoto H, Rahman M, Nomura S, Okamoto E, Koike S, Yasunaga H,
et al. Japan health system review. Health Systems in Transition, 2018;8(1),
World Health Organization. Regional Office for South-East Asia. https://
apps.who.int/iris/handle/10665/259941.
14. Matsuda R. Public/private health care delivery in japan: and some gaps in
“Universal” coverage. Glob Soc Welf. 2016;3(3):201–12.
15. Shahidi FV, Ramraj C, Sod-Erdene O, Hildebrand V, Siddiqi A. The impact
of social assistance programs on population health: a systematic review
of research in high-income countries. BMC Public Health. 2019;19(1):2.
16. Sengoku T, Ishizaki T, Goto Y, Iwao T, Ohtera S, Sakai M, et al. Prevalence
of type 2 diabetes by age, sex and geographical area among two million public assistance recipients in Japan: a cross-sectional study using
a nationally representative claims database. J Epidemiol Community
Health. 2022;76(4):391–7.
17. Kino S, Nishioka D, Ueno K, Haseda M, Kondo N. Public assistance program and depressive symptoms of the recipient: a cross-sectional Japan
Gerontological Evaluation Study. BMC Geriatr. 2022;22(1):177.
18. Kino S, Stickley A, Nishioka D, Ueno K, Saito M, Ojima T, et al. Suicidal
ideation and suicide attempts among older recipients of public welfare
assistance in Japan. J Epidemiol Community Health. 2022;76(10):873–9.
19. Nishioka D, Tamaki C, Furuita N, Nakagawa H, Sasaki E, Uematsu R, et al.
Changes in health-related quality of life among impoverished persons
in the free/low-cost medical care program in Japan: evidence from a
prospective cohort study. J Epidemiol. 2022;32(11):519–23.
20. Nishioka D, Tamaki C, Fruita C, Nakagawa H, Sasaki E, Hasegawa M, et al.
Characteristics of users of Free/Low-Cost Medical Care Program (in Japanese). J Health Welf Stat. 2020;67(2):1–7.
21. Wakata S, Takagi Y, Koizumi A. Health-related QOL and life background
of outpatients using free/low-cost medical care program (in Japanese).
Nihon Eiseigaku Zasshi. 2020;75:19015.

Page 8 of 8

22. Patel JA, Nielsen FBH, Badiani AA, Assi S, Unadkat VA, Patel B, et al. Poverty, inequality and COVID-19: the forgotten vulnerable. Public Health.
2020;183:110–1.
23. Fukuhara S, Bito S, Green J, Hsiao A, Kurokawa K. Translation, adaptation,
and validation of the SF-36 Health Survey for use in Japan. J Clin Epidemiol. 1998;51(11):1037–44.
24. Wirtz MA, Röttele N, Morfeld M, Brähler E, Glaesmer H. Handling missing
data in the short form–12 health survey (SF-12): concordance of real
patient data and data estimated by missing data imputation procedures.
Assessment. 2021;28(7):1785–98.
25. Fukuhara S, Suzukamo Y. Manual of the SF-12 Japanese version (in
Japanese): Kyoto Institute for Health Outcomes and Process Evaluation
Research. 2004.
26. Suzukamo Y, Fukuhara S, Green J, Kosinski M, Gandek B, Ware JE. Validation testing of a three-component model of Short Form-36 scores. J Clin
Epidemiol. 2011;64(3):301–8.
27. Nishioka D, Saito J, Ueno K, Kondo N. Frequent outpatient attendance among people on the governmental welfare programme in
Japan: assessing both patient and supplier characteristics. BMJ Open.
2020;10(10):e038663.
28. Whitehead M, Taylor-Robinson D, Barr B. Poverty, health, and covid-19.
BMJ. 2021;372:n376.
29. Poudel K, Subedi P. Impact of COVID-19 pandemic on socioeconomic and
mental health aspects in Nepal. Int J Soc Psychiatry. 2020;66(8):748–55.
30. Decerf B, Ferreira FH, Mahler DG, Sterck O. Lives and livelihoods: estimates
of the global mortality and poverty effects of the Covid-19 pandemic.
World Dev. 2021;146:105561.
31. Tran PB, Hensing G, Wingfield T, Atkins S, Sidney Annerstedt K, Kazibwe
J, et al. Income security during public health emergencies: the COVID-19
poverty trap in Vietnam. BMJ Glob Health. 2020;5(6):e002504.
32. Hay JW, Gong CL, Jiao X, Zawadzki NK, Zawadzki RS, Pickard AS, et al. A
US Population Health Survey on the Impact of COVID-19 Using the EQ5D-5L. J Gen Intern Med. 2021;36(5):1292–301.
33. Pieh C, Budimir S, Delgadillo J, Barkham M, Fontaine JRJ, Probst T. Mental
Health During COVID-19 Lockdown in the United Kingdom. Psychosom
Med. 2021;83(4):328–37.
34. Kikuchi H, Machida M, Nakamura I, Saito R, Odagiri Y, Kojima T, Watanabe H, Fukui K, Inoue S. Changes in psychological distress during
the COVID-19 pandemic in Japan: a longitudinal study. J Epidemiol.
2020;30(11):522–8.
35. Wang J, Mann F, Lloyd-Evans B, Ma R, Johnson S. Associations between
loneliness and perceived social support and outcomes of mental health
problems: a systematic review. BMC Psychiatry. 2018;18(1):1–16.
36. Leavell M, Leiferman J, Gascon M, Braddick F, Gonzalez J, Litt J. Naturebased social prescribing in urban settings to improve social connectedness and mental well-being: a review. Curr Environ Health Rep.
2019;6(4):297–308.
37. Drzewiecki DM, Wavering HM, Milbrath GR, Freeman VL, Lin JY. The
association between educational attainment and resilience to natural
hazard-induced disasters in the West Indies: St. Kitts & Nevis. Int J Disaster
Risk Reduct. 2020;47:101637.
38. Christensen U, Schmidt L, Kriegbaum M, Hougaard C, Holstein BE. Coping
with unemployment: does educational attainment make any difference?
Scand J Public Health. 2006;34(4):363–70.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

