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ABSTRACT

Background: The number of people providing informal caregiving, including dual care, which is the combination of child and
nursing care, is increasing. Due to the burden of multiple responsibility, dual care could negatively affect the health of informal
caregivers. Previous research has not studied the effects of combining different types of informal caregiving. Therefore, we
examined, among Japanese women, 1) the association between types of informal caregiving and self-rated health (SRH), and 2)
difference in this association according to caregivers’ socio-economic conditions.

Methods: We analyzed the nationally representative 2013 Comprehensive Survey of Living Conditions data of 104,171 women
aged 20–59 years. The odds ratios (ORs) for poor SRH by type of informal caregiving (no care, childcare, nursing care, and dual
care) were estimated using logistic regression. We also conducted sub-group analyses by socio-economic conditions (equivalent
monthly household expenditure and educational attainment).

Results: Compared to the no care group, the adjusted ORs for poor SRH of the childcare, nursing-care, and dual care groups
were 0.92 (95% confidence interval [CI], 0.88–0.97), 1.33 (95% CI, 1.21–1.47), and 1.42 (95% CI, 1.23–1.64), respectively.
There was no extra risk arisen from combining childcare and nursing care. The sub-group analyses indicated that neither
household expenditure nor educational attainment affected the association between caregiving type and poor SRH.

Conclusion: Our study found that informal nursing care and dual care impose a health burden on female caregivers, regardless
of their socio-economic conditions. This highlights the importance of addressing the effects of informal caregiving on the health
of women.
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INTRODUCTION

Recently, it has been observed that in many countries, the age at
which people have children, at which they become independent
from their parents, and the age of societies as a whole have
increased. This demographic trend has resulted in an increased
number of people who informally care both for their children and
other family members needing support due to illness or decline in
physical function. These individuals are called dual caregivers in
a “sandwich generation.”1 Many of these dual caregivers feel that
they are pulled in many directions. They struggle to manage the
competing demands of their dependent children and other family
members needing care, as well as of other aspects of their own
lives, including their jobs. Dual caregivers are typically in their
40s to 50s, at the peak of their career, a situation that imposes
additional demands.2 These conflicting personal demands may
cause stress and detrimental health effects.3

Globally, the population of people aged 60 years or over is
projected to grow faster than any other age group by 2050, and
middle-income countries shall be no exception.4 As a result, a

greater proportion of people of working age would be supporting
their family members. The health of dual caregivers would
become a matter of concern in the future. Thus, capturing the
current status through epidemiological studies is important to
improve the health of these caregivers.

Several studies have assessed the relationship between
informal childcare or nursing care and the health of caregivers.
Reports have shown the detrimental health effects of informal
childcare, especially on women who work full-time,5,6 as
parenting requires time and energy and includes many demands.6

Nevertheless, the results of various studies are not conclusive.7

There is clear evidence of the negative effects of informal nursing
care on caregivers’ self-rated health (SRH), as demonstrated in a
recent longitudinal study conducted in Germany,8 as well as in a
nationwide cross-sectional study in Sweden.9 Informal nursing
care is a source of chronic stress.10 Moreover, caregivers who live
with care recipients report worse SRH than do non-caregivers.11

Previous studies have primarily focused on the association
between informal childcare or nursing care and health. The health
effects of dual care on caregivers have yet to be thoroughly

Address for correspondence. Kaori Honjo, MPH, PhD, Social and Behavioral Sciences, Faculty of Medicine, Osaka Medical and Pharmaceutical University, 2-7
Daigakumachi, Takatsuki, Osaka 569-8686, Japan (e-mail: khonjo@ompu.ac.jp).

Journal of Epidemiology

DOI https://doi.org/10.2188/jea.JE20200320
174 HOMEPAGE http://jeaweb.jp/english/journal/index.html

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2188/jea.JE20200320
http://jeaweb.jp/english/journal/index.html


examined. Recently, organizations in the United Kingdom and
the United States investigated and described the health concerns
among dual caregivers.12,13 However, epidemiological research
remains scarce. Do et al14 conducted one of the few studies that
focused on the health effects of dual care in the United States.
They analyzed nationwide survey data and reported that people
who provided both informal childcare and nursing care had
higher risk of poor SRH compared to those who provided only
informal nursing care.

Chisholm3 noted that informal caregiving is influenced by
socio-cultural factors, as each country has its own social norms
and culture related to the family system. That is, the sense of
obligation or burden that caregivers feel depends on how the
society views informal caregiving. Some cultures consider caring
for an elderly parent as an honor. In those instances, caregivers
might consider informal nursing care to be less burdensome;
other cultures may exhibit a different perspectives.3 Thus, studies
of the health effects of informal caregiving, including dual care,
should be conducted considering its specific cultural context.

In Japan, the age of giving birth to the first child increased by 5
years over a 30-year period, from 25.7 years in 1975 to 30.7 years
in 2015,15 due to diverse socio-economic factors. These factors
included an increase in the level of academic achievement among
women and female participation in the labor market.16 The
proportion of population aged 65 years or older was 28.1% in
2018, and is projected to continue to increase.17 Combined with
the increase in the age of giving birth, the higher proportion of
mothers are expected to provide informal nursing care for their
parents in the near future.

Japanese society has relied on nursing care provided largely by
family members of the care recipients. A recent nationwide
survey reported that 58.7% of people in need of support were
cared for primarily by their co-habiting family members, whereas
only 13.0% received care from long-term care service providers
as their primary caregivers.18 Hence, family members currently
play an important role in providing long-term care in Japan. In
addition, traditional gender norms, which consider women to be
family caregivers while men work outside the home, leaving the
chores and family duties to women, still exists in Japan.18,19 Thus,
informal caregiving, including dual care, in Japan is performed
predominantly by women. In Japan in 2016, an estimated 253,000
people (168,000 women and 85,000 men) provided dual care.20

Along with the continuously increasing proportion of older
people, and the consequent increase in the number of women
providing dual care, it is important to examine the effect of
informal caregiving especially dual care on women’s health. As
women play an essential role in supporting their families,18,19

helping them remain healthy would also help other family
members remain healthy.

Socio-economic conditions are a factor that may change the
relationship between caregiving and caregivers’ health. One’s
socio-economic conditions might define the obtainable amount of
housekeeping, babysitting, or care services, and this might affect
the SRH of caregivers. Possible acquisition of help among
caregivers with substantial financial resources might ease the
burden associated with multiple roles added by informal
caregiving.5 Regarding nursing care, Do et al14 reported that
dual caregivers in lower-income groups potentially exhibited
poorer SRH than did those in a higher-income group. However,
the results were not conclusive and depended on the number of
children and race=ethnicity of the participants. Thus, the socio-

economic conditions of informal caregivers must be considered
when studying the relationship between informal caregiving and
caregivers’ health.

We believe studying health effects of informal caregiving,
especially dual care, would nurture scientific grounds for public
health policymaking to help support women needed both inside
and outside of their house in this ageing society. Accordingly,
we examined, using a nationally representative survey data of
Japanese women, 1) the association between the types of informal
caregiving (no care, childcare only, nursing care only, and dual
care) and SRH, and 2) the difference in the relationship according
to the caregivers’ socio-economic conditions.

METHOD

Study population
We analyzed the nationwide, self-administered questionnaire
data of the 2013 Comprehensive Survey of Living Conditions
(CSLC). The CSLC is a triannual, nationally representative
survey that is conducted by the Ministry of Health, Labour and
Welfare (MHLW). The questionnaires for the 2013 survey were
distributed to 295,367 households that were randomly selected, of
which 234,383 (79.4%) responded with valid answers.21 The data
from the CSLC2013 were obtained from the MHLW for this
analysis, according to the requirements of the Statistics Act,
Article 33. Of the 106,779 ever-married female respondents aged
20–59 years, we excluded 2,608 women whose SRH data were
missing. The data from the remaining 104,171 women (our final
study population) were included in the analysis.

Ethics approval was not necessary, as CSLC was conducted by
MHLW under the Statistics Act, and our data offered by MHLW
did not contain any personally identifiable information.

Measurement
Independent variable
Our independent variable was the type of informal caregiving.
Women were categorized into four groups according to their care
roles: 1) no care, 2) childcare only, 3) nursing care only, and 4)
dual care (both childcare and nursing care). Childcare was defined
as a woman living with her under-18-year-old child. Nursing care
was defined as a woman who was the main caregiver for her
family member aged 6 years or older who needed support due to
illness or decline in physical function.
Dependent variable
Our dependent variable was poor SRH, which was an established
measurement of general health status of the respondent that well
predicts morbidity and mortality.22 In this study, SRH was
assessed using the question “How is your current health status?”
with five possible responses, “excellent,” “very good,” “good,”
“not so good,” or “not good.” Poor SRH was defined as the
responses “not so good,” or “not good.”
Covariates
The hypothesized effect modifier was socio-economic conditions,
which were assessed as equivalent monthly household expendi-
ture and educational attainment. The equivalent monthly house-
hold expenditure23 was calculated by dividing household
expenditure in May of the survey year by the square root of the
number of household members, and categorized into two groups
(low=high; mean equivalent expenditure, 89,482 yen and 204,480
yen, respectively). Educational level was measured by the
individual’s highest educational attainment, categorized as low

Suzuki Y, et al.

J Epidemiol 2022;32(4):174-179 j 175



(junior high school or less, high school) and high (junior college,
university and higher).

Possible confounding variables used for statistical adjustment
consisted of 5-year age groups, educational attainment (junior
high school or less, high school, junior college, university and
higher), marital status (currently married, or not), job class of the
highest wage earner in the household (professional or managerial,
white collar, blue collar, other, or not working), equivalent
monthly household expenditure (quartiles), and prefecture groups.

Statistical analysis
Basic characteristics by type of informal caregiving were
compared using the chi-square test. The odds ratios (ORs) for
poor SRH by type of informal caregiving were estimated using
multivariable logistic regression. The significance of the interac-
tion terms between childcare and nursing care were estimated to
determine whether excess risk was associated with providing both
childcare and nursing care. We estimated the ORs for each
caregiving type with reference to the no care group, adjusting for
possible confounding factors.

We also conducted a sub-group analysis according to the
respondents’ equivalent monthly household expenditure in halves
(low=high), as well as educational attainment. Each of the four
caregiving types (no care, childcare, nursing care, dual care) were
divided by expenditure groups (low=high), yielding eight groups
in total. The ORs for poor SRH were estimated with reference
to the no care category in the high-expenditure group. A similar
analysis was conducted according to educational attainment.
The statistical software used was SAS 9.4 (SAS Institute, Cary,
NC, USA).

RESULTS

Table 1 shows the basic characteristics of the study population
according to the type of informal caregiving provided. In total,
11.9% of the study population reported poor SRH. Most of the
study population was in their 40s and 50s (68.3%). Women in the
childcare group were the youngest and the women in the nursing-
care group were the oldest. The mean ages of those in the no care
group, childcare group, nursing-care group, and dual care group

Table 1. Characteristics of ever-married women aged 20–59 years, according to the types of informal caregiving

Types of informal caregiving

P for difference
All No care Childcare Nursing care Dual care
104,171 46,483 53,215 2,985 1,488

n % n % n % n % n %

Poor self-rated health
Yes 12,375 11.9 6,086 13.1 5,512 10.4 529 17.7 248 16.7 <0.001

Age, years
44.5 49.8 39.4 53.8 43.3 <0.001

Age group, years <0.001
20–24 1,112 1.1 393 0.9 714 1.3 0 0.0 5 0.3
25–29 5,384 5.2 1,661 3.6 3,684 6.9 13 0.4 26 1.8
30–34 10,783 10.4 2,129 4.6 8,536 16.0 15 0.5 103 6.9
35–39 15,763 15.1 2,231 4.8 13,234 24.9 38 1.3 260 17.5
40–44 17,975 17.3 3,149 6.8 14,314 26.9 75 2.5 437 29.4
45–49 16,910 16.2 6,816 14.7 9,351 17.6 323 10.8 420 28.2
50–54 17,395 16.7 13,346 28.7 2,944 5.5 908 30.4 197 13.2
55–59 18,849 18.1 16,758 36.1 548 0.8 1,613 54.0 40 2.7

Educational attainment <0.001
Junior high school, or less 4,282 4.1 2,315 5.0 1,741 3.3 172 5.8 54 3.6
High school 43,596 41.9 21,326 45.9 20,168 37.9 1,453 48.7 649 43.6
Junior college 32,314 31.0 12,563 27.0 18,405 34.6 853 28.6 493 33.1
University and higher 13,935 13.4 5,449 11.7 8,075 15.2 245 8.2 166 11.2
Missing 10,044 9.6 4,830 10.4 4,826 9.1 262 8.8 126 8.5

Educational attainment level
High 46,249 44.4 18,012 38.8 26,480 49.8 1,098 36.8 659 44.3 <0.001

Married
Yes 91,690 88.0 39,669 85.3 48,214 90.6 2,496 83.6 1,311 88.1 <0.001

Job category of the highest wage earner in the household <0.001
Professional, managerial job 36,224 34.8 15,807 34.0 19,033 35.8 902 30.2 482 32.4
White collar job 29,050 27.9 12,876 27.7 15,078 28.3 686 23.0 410 27.6
Blue collar job 25,476 24.5 11,246 24.2 13,116 24.7 749 25.1 365 24.5
Others 6,503 6.2 2,743 5.9 3,461 6.5 196 6.6 103 6.9
Not working 5,460 5.2 3,123 6.7 1,803 3.4 424 14.2 110 7.4
Missing 1,458 1.4 688 1.5 724 1.4 28 0.9 18 1.2

Equivalent monthly household expenditure, quartiles <0.001
Q1 (Low) 25,142 24.1 8,802 18.9 15,203 28.6 706 23.7 431 29.0
Q2 25,935 24.9 9,624 20.7 15,217 28.6 712 23.9 382 25.7
Q3 23,391 22.5 10,742 23.1 11,625 21.9 669 22.4 355 23.9
Q4 (High) 25,319 24.3 15,255 32.8 9,023 27.0 796 26.7 245 16.5
Missing 4,384 4.2 2,060 4.4 2,147 4.0 102 3.4 75 5.0

Expenditure level
High 48,710 46.8 25,997 55.9 20,648 48.8 1,465 49.1 600 40.3 <0.001
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were 49.8, 39.4, 53.8, and 43.3 years, respectively. Most (88.0%)
were currently married. Of the study population, 44.4% were in
the high-education group. Among all caregiving types, the high-
education group was found the most in the childcare group
(49.8%) and the least in the nursing-care group (36.8%). Women
in the no care group were most likely to be in the high monthly
spending category (55.9%), whereas women in the dual care
group were least likely to be in that category (40.3%).

Table 2 shows that there was a significant association between
the type of informal caregiving and SRH. Compared to the no
care group, the adjusted ORs for poor SRH of women in the
childcare, nursing care, and dual care groups were 0.92 (95% CI,
0.88–0.97), 1.33 (95% CI, 1.21–1.47), and 1.42 (95% CI, 1.23–
1.64), respectively. The P-value for the interaction term between

childcare and nursing care was 0.10, indicating there was no extra
risk arisen from combining childcare and nursing care.

Table 3 shows the results of the sub-group analysis by the
equivalent monthly household expenditure and educational
attainment. The sub-group analysis by expenditure groups showed
that ORs of no care groups did not significantly differ between
expenditure groups. The adjusted OR for no care individuals in the
low-expenditure group was 0.99 (95% CI, 0.94–1.05) compared to
no care individuals in the high-expenditure group. Childcare
groups had slightly lower ORs in both high- and low-expenditure
groups, compared to no care individuals in the high-expenditure
group: 0.96 (95% CI, 0.90–1.03) and 0.88 (95% CI, 0.83–0.94),
respectively. In contrast, nursing-care and dual care groups
had significantly higher ORs in both expenditure groups. The

Table 2. Odds ratios for self-rated poor health associated with the types of informal caregiving among ever-married Japanese women
aged 20–59 years

Type of informal caregiving

P for interaction between
childcare and nursing caren

No care Childcare Nursing care Dual care
46,483 53,215 2,985 1,488

OR OR 95% CI OR 95% CI OR 95% CI

n cases 6,086 5,512 529 248 0.10
Crude 1.00 0.77 (0.74, 0.80) 1.43 (1.30, 1.58) 1.33 (1.16, 1.53)
Adjusted+ 1.00 0.92 (0.88, 0.97) 1.33 (1.21, 1.47) 1.42 (1.23, 1.64)

CI, confidence interval; OR, odds ratio.
+Adjusted for age group, educational attainment, job class of the highest wage earner in the household, marital status (married, or not), equivalent monthly
household expenditure, and prefecture groups.

Table 3. Odds ratios for self-rated poor health associated with the types of informal caregiving by equivalent monthly household
expenditure and educational attainment

Type of informal caregiving

No care Childcare Nursing care Dual care

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Household expenditure
High
n 25,997 20,648 1,465 600
n cases 3,299 2,235 248 107
Crude 1.00 0.84 (0.79, 0.88) 1.40 (1.22, 1.62) 1.49 (1.21, 1.85)
Adjusted+ 1.00 0.96 (0.90, 1.03) 1.31 (1.14, 1.51) 1.55 (1.25, 1.92)

Low
n 18,426 30,420 1,418 813
n cases 2,487 3,038 259 130
Crude 1.07 (1.02, 1.14) 0.76 (0.72, 0.80) 1.54 (1.34, 1.77) 1.31 (1.08, 1.59)
Adjusted+ 0.99 (0.94, 1.05) 0.88 (0.83, 0.94) 1.31 (1.14, 1.51) 1.34 (1.10, 1.63)

Educational attainment
Junior college or higher
n 18,012 26,480 1,098 659
n cases 2,108 2,492 179 110
Crude 1.00 0.78 (0.74, 0.83) 1.47 (1.24, 1.74) 1.51 (1.23, 1.86)
Adjusted++ 1.00 0.92 (0.86, 0.98) 1.30 (1.10, 1.54) 1.58 (1.28, 1.96)

High school or lower
n 23,641 21,909 1,625 703
n cases 3,295 2,478 294 121
Crude 1.22 (1.15, 1.30) 0.96 (0.91, 1.02) 1.67 (1.46, 1.91) 1.57 (1.28, 1.92)
Adjusted++ 1.14 (1.07, 1.21) 1.08 (1.00, 1.15) 1.48 (1.29, 1.69) 1.58 (1.29, 1.94)

CI, confidence interval; OR, odds ratio.
+Adjusted for age group, educational attainment, job class of the highest wage earner in the household, marital status (married, or not), and prefecture groups.
++Adjusted for age group, job class of the highest wage earner in the household, marital status (married, or not), equivalent household monthly expenditure, and
prefecture groups.
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respective adjusted ORs for nursing care and dual care groups
compared to the no care with the high-expenditure group were
1.31 (95% CI, 1.14–1.51) and 1.55 (95% CI, 1.25–1.92) in the
high-expenditure group, and 1.31 (95% CI, 1.14–1.51) and 1.34
(95% CI, 1.10–1.63) in the low-expenditure group. Interactions
between expenditure and caregiving types were not significant
(data not shown), demonstrating that the association between type
of informal caregiving and SRH did not significantly differ by
household expenditure level.

The results of sub-group analysis by educational attainment
also indicated that the association between caregiving type and
poor SRH did not differ by education level. In each education
group, ORs of the childcare groups were lower, those of the
nursing-care groups were higher, and those of the dual care
groups were even higher, as compared to the no care groups.
Among the no care groups, the low-education group had a
somewhat higher OR than the high-education group. The
interaction between educational level and caregiving type were
not significant (data not shown).

DISCUSSION

In this study of nationally representative Japanese ever-married
women aged 20–59 years, we identified a significant association
between informal caregiving and SRH. Compared to the women
who did not provide care, women who only provided childcare
were less likely to report poor SRH. In contrast, women who
provided nursing care or dual care were more likely to report poor
SRH. Women in the dual care group were more likely to exhibit
poor SRH than those in the nursing-care group, even though the
interaction between childcare and nursing care was not statisti-
cally significant. In addition, the identified association did not
differ by household expenditure or educational attainment.

Women performing dual care had a higher OR of poor SRH
than did non-caregivers. To the best of our knowledge, no
previous study has compared the difference in SRH between dual
caregivers and non-caregivers. Dual care requires that caregivers
expend time and energy to take care of their children and other
family members. This high level of responsibility causes role
conflicts and stress, and can possibly lead to health-related stress
or work-family imbalance.3 As a result, dual care might reduce
caregivers’ time and motivation for self-care; this is a reasonable
assumption, as the less-healthy behaviors of dual caregivers have
already been documented.24 Allowing women providing informal
caregiving unhealthy would affect their family members as well,
as women play an essential role in supporting their families.18,19

Our study showed that the risk of poor SRH among dual
caregivers did not differ significantly from that of nursing
caregivers. Thus, our study is inconsistent with a study conducted
in the United States which found that dual caregivers were more
likely to have poor SRH than nursing caregivers.14 Our study
indicated a lesser degree of excess risk among the dual caregivers
perhaps because of a protective effect of the task of childcare on
SRH, which might have eased the normally detrimental effects of
performing dual care.

Women performing nursing care were more likely to report
poor SRH than were non-caregivers, consistent with previous
studies.8,14 Nursing caregivers are exposed to chronic stress
and excessive demands.9 This situation possibly led nursing
caregivers to have a higher OR of reporting poor SRH than non-
caregivers.

Regarding the association between childcare and SRH, we
found that women performing childcare had a lower risk of poor
SRH than did non-caregivers. Indeed, childcare provides mothers
with the opportunity to construct a social network and enhance
self-esteem,5 which could contribute to mothers’ better subjective
health. Further, mothers with small children are known to practice
better health behaviors, such as eating breakfast, avoiding
harmful alcohol intake, and not smoking, than nationally
representative Japanese women in a similar age group.25 Another
possible explanation for our results is the “healthy mothers
effect,” in which healthy women are more likely to have children
than less healthy women.6

According to our sub-group analysis, socio-economic con-
ditions did not change the relationship between caregiving and
SRH. This is contrary to previous studies, which reported socio-
economic conditions act as an effect modifier of the association
between caregiving and SRH.6,14 Several mechanisms have been
discussed regarding how socio-economic conditions alter the
relationship between informal caregiving and SRH. A previous
study found that women with multiple roles experienced less
psychological distress if they had abundant financial resources to
alleviate their burden associated with domestic roles.5 The
indication is that those women could outsource their domestic
duties using their financial resources. However, our study found
no relationship between socio-economic conditions and the health
effects of caregiving. This may have been because the participants
with abundant financial resources in our study might not have
outsourced their domestic duties. In Japan, housekeeping,
childcare, and nursing care are predominantly considered tasks
for the family (more precisely women), rather than for
outsourcing.26 This social norm might have rendered high
socio-economic conditions (ie, financial advantages) less likely
to reduce women’s burdens. Furthermore, Japan’s unique social
welfare system might have filled the social gap. The universal
Long-Term Care Insurance System is a public social insurance
scheme, introduced by the MHLW in 2002. People aged 40 years
or greater pay a monthly premium to their health care insurers.
People can receive necessary nursing care services either in their
home or at care facilities with a copayment of 10–30% of the
service fee. The proportion of copayment and its upper limit
depends on the care recipients’ income. The amount of eligible
service is determined based on the care recipients’ psychological
and physical condition.27 Within this universal care insurance
system, people can receive care benefits regardless of their
income. This access to benefits may have equalized the
caregiving burden among informal caregivers of different socio-
economic conditions.

Our study is one of few that focused on the health effects of
childcare, nursing care, and dual care using nationally repre-
sentative survey data. As dual caregivers represent a minority of
the total survey population (1.4% in our data), a large-scale study
was suitable to gain understanding of the general status of these
caregivers. We believe our study contributed to scientific
evidence on health effects of informal caregiving, especially dual
care, on female caregivers in an ageing society.

Nevertheless, some limitations must be noted. First, due to the
cross-sectional nature of the study, we could not assess the
causality of the results. Future longitudinal studies are therefore
required. Second, there is the possibility of selection bias. Those
who take care of other family members would have been
generally healthy. Third, there may be measurement error that

Informal Caregiving and Poor Self-rated Health in Japan

178 j J Epidemiol 2022;32(4):174-179



might have underestimated the results. We defined a woman
providing childcare as an individual living with her 18-year-old
or younger children. Living with children might not always
represent being engaged in childcare. Also, we defined nursing
care as informal caregiving for a person aged 6 or over. There
might be some overlapping care role between childcare and
nursing care if the nursing care recipient was a child. Further, we
measured socio-economic conditions using household expendi-
ture rather than income, and by the women’s own educational
level. These criteria may not precisely indicate the women’s
socio-economic status. Finally, there may be residual confound-
ing, although we adjusted our analyses to take various plausible
confounding factors into account.

Conclusion
Our study found that informal nursing care and dual care impose
a health burden on female caregivers, regardless of their socio-
economic conditions. This highlights the importance of
addressing the health of women who provide care for their
family members on an informal basis.

ACKNOWLEDGEMENTS

Funding sources: This study was supported by JSPS KAKENHI,
grant numbers JP19K21482 and JP17K09109. The funding body
had no involvement in any part of this study or publication.

Author contributions: Study concept and design, and
acquisition of data: YS, KH. Statistical analysis and drafting
of the manuscript: YS. Analysis, interpretation of data, and
critical revision of the manuscript for important intellectual
content: YS, KH.

Conflicts of interest: None declared.

REFERENCES

1. Riley LD, Bowen CP. The sandwich generation: challenges and
coping strategies of multigenerational families. Fam J. 2005;13:52–58.

2. Lingren HG, Decker J. G92-1117 The sandwich generation: a cluttered
nest. Historical Materials from University of Nebraska-Lincoln Ex-
tension. https:==digitalcommons.unl.edu=cgi=viewcontent.cgi?article=
1560&context=extensionhist; 1992 Accessed 09.30.20.

3. Chisholm JF. The sandwich generation. J Soc Distress Homeless.
1999;8:177–191.

4. United Nations, Department of Economic and Social Affairs, Popu-
lation Division. World population ageing 2017 Report. https:==www.
un.org=en=development=desa=population=publications=pdf=ageing=
WPA2017_Report.pdf; 2017 Accessed 09.30.20.

5. Arber S, Gilbert GN, Dale A. Paid employment and women’s health:
a benefit or a source of role strain? Sociol Health Illn. 1985;7:375–
400.

6. Floderus B, Hagman M, Aronsson G, Marklund S, Wikman A. Self-
reported health in mothers: the impact of age, and socioeconomic
conditions. Women Health. 2008;47:63–86.

7. Hewitt B, Baxter J, Western M. Family, work and health: The
impact of marriage, parenthood and employment on self-reported
health of Australian men and women. J Sociol. 2006;42:61–78.

8. Zwar L, König HH, Hajek A. Consequences of different types of
informal caregiving for mental, self-rated, and physical health:
longitudinal findings from the german ageing survey. Qual Life Res.
2018;27:2667–2679.

9. Berglund E, Lytsy P, Westerling R. Health and wellbeing in
informal caregivers and non-caregivers: a comparative cross-sec-
tional study of the swedish general population. Health Qual Life
Outcomes. 2015;13:109.

10. Pinquart M, Sörensen S. Differences between caregivers and
noncaregivers in psychological health and physical health: a meta-
analysis. Psychol Aging. 2003;18:250–267.

11. Kaschowitz J, Brandt M. Health effects of informal caregiving across
Europe: a longitudinal approach. Soc Sci Med. 2017;173:72–80.

12. Carers UK. Sandwich caring—combining childcare with caring
for older or disabled relatives. https:==www.carersuk.org=for-
professionals=policy=policy-library=sandwich-caring; 2012 Accessed
09.30.20.

13. National Alliance for Caregiving, Caring Across Generations.
Burning the candle at both ends: sandwich generation caregiving
in the U.S. https:==www.caregiving.org=wp-content=uploads=2020=
05=NAC-CAG_SandwichCaregiving_Report_Digital-Nov-26-2019.
pdf; 2019 Accessed 09.30.20.

14. Do EK, Cohen SA, Brown MJ. Socioeconomic and demographic
factors modify the association between informal caregiving and
health in the sandwich generation. BMC Public Health. 2014;14:
362.

15. Cabinet Office, Government of Japan. A 2018 Declining birthrate
white paper (summary). https:==www8.cao.go.jp=shoushi=shoushika=
whitepaper=measures=english=w-2018=index.html; 2018 Accessed
09.30.20.

16. Cabinet Office, Government of Japan. 2004 Declining birthrate white
paper [in Japanese]. https:==www8.cao.go.jp=shoushi=shoushika=
whitepaper=measures=w-2004=pdf_h=honpen.html; 2004 Accessed
09.30.20.

17. Cabinet Office, Government of Japan. Annual report on the ageing
society FY2019 [Summary]. https:==www8.cao.go.jp=kourei=english=
annualreport=2019=pdf=2019.pdf; 2019 Accessed 09.30.20.

18. Ministry of Health, Labor and Welfare. Summary report of com-
prehensive survey of living conditions 2016. https:==www.mhlw.
go.jp=english=database=db-hss=dl=report_gaikyo_2016.pdf; 2017 Ac-
cessed 09.30.20.

19. Gender Equality Bureau, Cabinet Office. White paper on gender
equality 2019 [in Japanese]. http:==www.gender.go.jp=about_danjo=
whitepaper=r01=zentai=index.html; 2019 Accessed 09.30.20.

20. Gender Equality Bureau, Cabinet Office. Ikuji to kaigo no daburukea
no jittai ni kannsuru chousahoukokusyo [Survey on dual care
comprised of childcare and nursing care] [in Japanese]. http:==www.
gender.go.jp=research=kenkyu=wcare_research.html; 2016 Accessed
09.30.20.

21. Ministry of Health, Labour and Welfare. Summary report of com-
prehensive survey of living conditions 2013. https:==www.mhlw.
go.jp=english=database=db-hss=dl=report_gaikyo_2013.pdf; 2014 Ac-
cessed 09.30.20.

22. von der Lippe E, Rattay P. Association of partner, parental, and
employment statuses with self-rated health among German women
and men. SSM Popul Health. 2016;2:390–398.

23. Fukuda Y, Hiyoshi A. Associations of household expenditure and
marital status with cardiovascular risk factors in Japanese adults:
analysis of nationally representative surveys. J Epidemiol. 2013;23:
21–27.

24. Chassin L, Macy JT, Seo DC, Presson CC, Sherman SJ. The
association between membership in the sandwich generation and
health behaviors: a longitudinal study. J Appl Dev Psychol. 2010;31:
38–46.

25. Kanaoka M. Relationship between life habits, mental health and
parenting self-efficacy of mothers with infants. J Jpn Acad Midwif.
2011;25:181–190.

26. Ministry of Economy, Trade and Industry. Heisei 26 nendo Josei no
katsuyakusuishin no tameno kajishien sabisu ni kansuru chousa-
houkokusyo [Survey report on housekeeping support service for
women’s empowerment FY2014] [in Japanese]. https:==warp.da.
ndl.go.jp=info:ndljp=pid=11473025=www.meti.go.jp=meti_lib=report=
2015fy=000144.pdf; 2015 Accessed 09.30.20.

27. Tokyo Metropolitan Government. The long-term care insurance
system. https:==www.fukushihoken.metro.tokyo.lg.jp=english=social=
elder.files=Long-term_Care_Insurance_System.pdf; 2018 Accessed
09.30.20.

Suzuki Y, et al.

J Epidemiol 2022;32(4):174-179 j 179

https://doi.org/10.1177/1066480704270099
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1560&context=extensionhist
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1560&context=extensionhist
https://doi.org/10.1023/A:1021368826791
https://doi.org/10.1023/A:1021368826791
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
https://doi.org/10.1111/1467-9566.ep10834014
https://doi.org/10.1111/1467-9566.ep10834014
https://pubmed.ncbi.nlm.nih.gov/18681101
https://doi.org/10.1177/1440783306061353
https://pubmed.ncbi.nlm.nih.gov/29956109
https://pubmed.ncbi.nlm.nih.gov/29956109
https://pubmed.ncbi.nlm.nih.gov/26216099
https://pubmed.ncbi.nlm.nih.gov/26216099
https://pubmed.ncbi.nlm.nih.gov/12825775
https://pubmed.ncbi.nlm.nih.gov/27930918
https://www.carersuk.org/for-professionals/policy/policy-library/sandwich-caring
https://www.carersuk.org/for-professionals/policy/policy-library/sandwich-caring
https://www.caregiving.org/wp-content/uploads/2020/05/NAC-CAG_SandwichCaregiving_Report_Digital-Nov-26-2019.pdf
https://www.caregiving.org/wp-content/uploads/2020/05/NAC-CAG_SandwichCaregiving_Report_Digital-Nov-26-2019.pdf
https://www.caregiving.org/wp-content/uploads/2020/05/NAC-CAG_SandwichCaregiving_Report_Digital-Nov-26-2019.pdf
https://pubmed.ncbi.nlm.nih.gov/24735495
https://pubmed.ncbi.nlm.nih.gov/24735495
https://www8.cao.go.jp/shoushi/shoushika/whitepaper/measures/english/w-2018/index.html
https://www8.cao.go.jp/shoushi/shoushika/whitepaper/measures/english/w-2018/index.html
https://www8.cao.go.jp/shoushi/shoushika/whitepaper/measures/w-2004/pdf_h/honpen.html
https://www8.cao.go.jp/shoushi/shoushika/whitepaper/measures/w-2004/pdf_h/honpen.html
https://www8.cao.go.jp/kourei/english/annualreport/2019/pdf/2019.pdf
https://www8.cao.go.jp/kourei/english/annualreport/2019/pdf/2019.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/report_gaikyo_2016.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/report_gaikyo_2016.pdf
http://www.gender.go.jp/about_danjo/whitepaper/r01/zentai/index.html
http://www.gender.go.jp/about_danjo/whitepaper/r01/zentai/index.html
http://www.gender.go.jp/research/kenkyu/wcare_research.html
http://www.gender.go.jp/research/kenkyu/wcare_research.html
https://www.mhlw.go.jp/english/database/db-hss/dl/report_gaikyo_2013.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/report_gaikyo_2013.pdf
https://pubmed.ncbi.nlm.nih.gov/29349156
https://pubmed.ncbi.nlm.nih.gov/23208515
https://pubmed.ncbi.nlm.nih.gov/23208515
https://pubmed.ncbi.nlm.nih.gov/20161605
https://pubmed.ncbi.nlm.nih.gov/20161605
https://doi.org/10.3418/jjam.25.181
https://doi.org/10.3418/jjam.25.181
https://warp.da.ndl.go.jp/info:ndljp/pid/11473025/www.meti.go.jp/meti_lib/report/2015fy/000144.pdf
https://warp.da.ndl.go.jp/info:ndljp/pid/11473025/www.meti.go.jp/meti_lib/report/2015fy/000144.pdf
https://warp.da.ndl.go.jp/info:ndljp/pid/11473025/www.meti.go.jp/meti_lib/report/2015fy/000144.pdf
https://www.fukushihoken.metro.tokyo.lg.jp/english/social/elder.files/Long-term_Care_Insurance_System.pdf
https://www.fukushihoken.metro.tokyo.lg.jp/english/social/elder.files/Long-term_Care_Insurance_System.pdf

