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Abstract
The adverse impact of caregiving on caregivers’ mental health and the positive 
impact of social participation (SP) on health are both well understood. This study 
examined the moderating effect of SP on the association between family caregiv-
ing and caregivers’ psychological distress (PD). We used longitudinal data from 
27,869 individuals born between 1946 and 1955 collected from a 14-wave nation-
wide survey, which was conducted from 2005 to 2018. We estimated dynamic panel 
data models, which could control for an individual’s time-invariant attributes in a 
dynamic framework, to examine how SP moderated the association between infor-
mal caregiving and a caregiver’s PD (defined by a Kessler score of 13 or higher). 
We observed that the onset of caregiving increased the probability of PD by 2.1% 
(95% confidence interval [CI]: 1.5%–2.6%) and 1.0% (95% CI: 0.5%–1.6%) for 
women and men, respectively, compared to 3.4% and 2.8% as the prevalence of PD 
for women and men, respectively. SP moderated the association between caregiv-
ing and a caregiver’s PD by 55.8% (95% CI: 31.9%–79.8%) and 73.5% (95% CI: 
36.1%–110.9%) for women and men, respectively. In addition, the moderating effect 
of SP on a caregiver’s PD increased as the caregiver’s age advanced especially in 
women. These results suggest the need to keep family caregivers from being socially 
isolated, especially as they get older.
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Introduction

Extended life expectancy, along with a consistently lower number of multi-child 
families in advanced countries, has increased the likelihood for middle-aged 
or older adults to provide informal care to their parents and/or spouses. Infor-
mal caregiving is widely considered predictive of the deterioration of caregiv-
ers’ mental health. Several studies show that subjective care burden is associated 
with negative health outcomes, including depression, anxiety, and poor self-rated 
health (Amirkhanyan & Wolf, 2006; Cooper et al., 2007; Del-Pino-Casado et al., 
2019; Haley et  al., 2020; Hiel et  al., 2015; Pinquart & Sörensen, 2003; Smith 
et al., 2011). Therefore, reducing the psychological burden of informal caregiv-
ers is challenging, and a necessity in an aging society. This is true even after the 
introduction of public long-term care schemes.

However, the impact of informal caregiving on caregivers’ mental health 
may change with age. Older caregivers are more likely to suffer limited finan-
cial resources, poorer health conditions (including a higher risk of being frail or 
disabled), and changes in major life events (such as retirement, child independ-
ence, divorce, and separation from family members). All of these factors are 
likely to put additional psychological pressure on older caregivers. In this regard, 
“elderly care for the elderly,” or, informal care given by the elderly to the elderly 
is becoming increasingly important (Fagerström et  al., 2020; Ninomiya et  al., 
2019; Tsai et  al., 2021). The latest survey, conducted by the Japanese Ministry 
of Health, Labor, and Welfare (MHLW), showed that the proportion of caregiv-
ers aged 65 years or above, who were caring for their family members aged 65 or 
above, increased from 40.6% in 2001 to 59.7% in 2019 in Japan (MHLW, 2020).

SP is a potential mitigating factor of the impact of informal caregiving on car-
egivers. Many longitudinal studies show that SP experiences at baseline, such as 
participating in community work, sports/hobby clubs, and voluntary activities, 
prevent the onset of functional disability (Ashida et  al., 2016; Kanamori et  al., 
2014; Tomioka et al., 2017), PD (Amagasa et al., 2017; Chiao et al., 2011), cog-
nitive impairment (Bourassa et al., 2017; Hsu, 2007), and delayed mortality (Hsu, 
2007; Väänänen et al., 2009).

In this study, we examined the moderating effect of SP on the association 
between caregiving and PD, using longitudinal data. An increasing number of 
studies have investigated the contribution of SP in the association between infor-
mal caregiving and caregivers’ mental health (Mohanty et al., 2020; Schüz et al., 
2015; Vlachantoni et al., 2020; Wakui et al., 2012). These studies observed that 
SP mitigates the adverse impact of SP on caregivers’ psychological well-being, 
consistent with the conventional view of the favorable impact of SP on health 
outcomes. Mohanty et  al. (2020) further demonstrated that SP is more benefi-
cial for caregivers than non-caregivers, presumably because caregiving results in 
more activity limitations (Miller & Montgomery, 1990). However, most preced-
ing studies in this field are cross-sectional studies, which could not fully con-
trol for endogeneity or simultaneity biases related to an individual’s unobserved 
attributes. Moreover, the moderating effect of SP may differ between younger 
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and older caregivers, reflecting an age-related change in the opportunities of SP, 
another issue that has yet to be addressed.

Our longitudinal study encompasses two features that are expected to provide 
new insights into the psychological relevance of caregiving, for middle-aged or older 
adults. First, we employed dynamic panel data (DPD) models (Arellano & Bond, 
1991), which allowed us to control for an individual’s time-invariant attributes in 
a dynamic framework of the longitudinal data setting. Compared with a cross-sec-
tional study, this analytical strategy helped us obtain less biased estimation results.

Second, to determine the relevance of “elderly care for the elderly,” we compared 
the association between caregiving and caregivers’ PD, along with the moderating 
effect of SP on this association, between younger and older age groups. To this end, 
we estimated the same DPD model for the 10-year age range group by gradually 
sliding that age range by one year from 55 to 64 years to 63–72 years, and compared 
the results across nine age groups.

Methods

Study Sample

We used data obtained from a nationwide 14-wave panel survey, entitled “The Lon-
gitudinal Survey of Middle-Aged and Older Adults,” conducted by the Japanese 
Ministry of Health, Labour and Welfare (MHLW) each year from 2005 to 2018. 
Japan’s Statistics Law required the survey to be reviewed from statistical, legal, ethi-
cal, and other viewpoints.

The survey began with a cohort of people aged 50–59 years (born between 1946 
and 1955) for the first wave. Samples in the first wave were collected nationwide 
from individuals between the ages of 50–59  years, in November 2005, through a 
two-stage random sampling procedure. First, 2515 out of 5280 districts, which had 
been initially, and randomly selected from approximately 940,000 national census 
districts, were randomly selected. Second, depending on the population size of each 
district, 40,877 residents aged 50–59 years as of October 30, 2005, were randomly 
selected. A total of 34,240 individuals responded (response rate: 83.8%). The second 
to fourteenth waves were conducted in early November of each year of the period 
from 2006 to 2018, with no additional sampling. By the fourteenth wave, 20,677 
individuals had remained (average attrition rate in each wave: 4.0%). The question-
naire was mailed to the respondents individually, who were then asked to mail it 
back within a week.

We limited the study sample to individuals who provided no care to any of their 
older family members in the year prior to each survey, to focus on the short-term 
association between the onset of caregiving and caregivers’ PD and to mitigate 
potential simultaneity biases. After excluding respondents with missing key vari-
ables, we used the (unbalanced) longitudinal data of 205,532 observations from 
27,869 individuals (14,377 women and 13,492 men), over the second to fourteenth 
waves.
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Materials

Caregiving

The survey asked individuals whether and to whom they were providing infor-
mal care. We constructed a binary variable of caregiving, by allocating one to 
the individuals who stated that they were caring for at least one of their parents, 
parents-in-law, or spouse—regardless of co-residence with them—and zero to the 
other participants.

Psychological Distress (PD)

We evaluated PD using Kessler 6 (K6) scores (Kessler et al., 2002, 2010). Earlier 
studies confirmed the reliability, and validity of this score, in the psychological 
analyses of Japanese people (Furukawa et  al., 2008; Sakurai et  al., 2011). The 
survey required the participants to fill in a six-item PD questionnaire. The ques-
tionnaire included the following question: “During the past 30 days, how often 
did you feel a) nervous, b) hopeless, c) restless or fidgety, d) so depressed that 
nothing could cheer you up, e) that everything was an effort, and f) worthless?” 
These were rated on a 5-point scale (0 = none of the time to 4 = all of the time). 
Furthermore, the sum of the reported scores (range: 0–24) was calculated and 
defined as the K6 score. The Cronbach’s alpha for the entire study sample was 
0.897. K6 scores ≥13 indicate the presence of PD in a Japanese sample, as vali-
dated by previous studies (Kessler et  al., 2010; Sakurai et  al., 2011). We con-
structed a binary variable of PD by allocating one to K6 scores ≥13 and zero to 
those <13.

Social Participation (SP)

To construct the SP variable, we used the answers to the question regarding par-
ticipation in social activities, as used in previous studies in Japan (e.g., Oshio & 
Kan, 2019). The survey asked respondents whether they participated in six types 
of social activities: (1) hobby or entertainment; (2) sports or physical exercises; 
(3) community activities; (4) childcare support, or educational or cultural activi-
ties; (5) support for the elderly; and (6) others (multiple answers permitted). If 
the respondents answered yes, they were asked to indicate with whom they par-
ticipated in each activity by choosing: (1) alone, (2) family members or friends, 
(3) workplace colleagues, (4) members in a neighborhood association, or (5) 
members in a non-profit organization or public service corporation. Further, the 
survey allowed multiple answers. We concluded that the respondents who chose 
at least one item from (2)–(5), in at least one of the six social activities (1)–(6), 
engaged in SP. To mitigate simultaneity biases, we focused on whether respond-
ents engaged in SP one year before the concerned wave.
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Covariates

Following previous studies that indicate that informal caregiving is associated with 
socio-demographic/economic status (Cook et al., 2018; Harriss et al., 2020; Wang 
et al., 2021) and health behavior (Gottschalk et al., 2020), we considered marital sta-
tus, employment status, household expenditure, and tobacco smoking, all of which 
were time-variant as individual-level covariates. We constructed binary variables for 
those that had a spouse, a paid job, and those that smoked, by allocating one and 
zero to those who answered yes and no, respectively. Regarding household spending 
as a proxy for household income, we divided reported monthly household spending, 
by the square root of the number of household members, to adjust it by household 
size (Organisation for Economic Co-Operation and Development, 2015). We cat-
egorized them into quartiles and constructed binary variables for each quartile. For 
respondents who did not provide an answer for household spending, we allocated a 
binary variable for the unanswered questions. We further included binary variables 
for each wave to control for wave-specific factors.

Statistical Analysis

First, we used a descriptive analysis, to describe unadjusted associations across 
caregiving, SP, and PD, by comparing the prevalence of PD across four types of 
respondents: non-caregivers with SP, non-caregivers without SP, caregivers with SP, 
and caregivers without SP. We did this using the respondent-level data obtained in 
the eighth wave, which was approximately half of the total number of waves.

Regarding the regression analysis, we limited the study sample to those who pro-
vided no care in the previous year and estimated a DPD model (Arellano & Bond, 
1991) in the form of a linear probability model (LPM) (Battey et al., 2019; Wool-
dridge, 2013), which linearly predicts the probability of individual i enduring PD in 
wave t as:

where ui indicates individual i’s time-invariant attributes and is controlled for in 
the DPD model. We predicted that β1 > 0, β2 < 0, β3 < 0, and β4 > 0. β1 and β1 + β3 
represent the association of caregiving without SP, and caregiving with SP, respec-
tively. The ratio β3/β1 indicates the proportion of the association between caregiving 
and PD moderated by SP. If the interaction term (caregiving × SP) is not included in 
the regression model, the coefficient of caregiving (β1) represents the overall asso-
ciation between PD and caregiving.

We first estimated the DPD model for men and women separately, using the data 
over the entire wave (with ages in the range of 51–72 years). We further estimated 
the same DPD model for the 10-year age range group, by gradually sliding the age 
range by one year, that is, from 55 to 64 years to 63–72 years. We then compared 
the results across nine age groups. The purpose of this analysis was to examine how 
the moderating effect of SP on the association between caregiving and PD changed 

PD
it
= �0 + �1Caregivingit + �2SPit−1 + �3Caregivingit × SP

it−1 + �4PDit−1 + (covariates) + u
i
+ �

it
,
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with age. Note that cohort effects were automatically controlled for in the DPD 
model and that we controlled for wage-specific factors in regression. We tentatively 
hypothesized that the moderating effect of SP would increase as caregivers became 
older, but the results are likely to differ between women and men.

We employed the LPM rather than logistic or probit models, to predict binary 
variables for PD. We did this by considering the general validity of the LPM (Bat-
tey et al., 2019; Wooldridge, 2013), the straightforward interpretation of the coeffi-
cient of the interaction term (Chen, 2003), and a substantial reduction in our sample 
size, owing to the required exclusion of the respondents who experienced no change 
in the binary variable for PD over the study period, from the logistic fixed-effects 
model regression (Baltagi, 2013).

Regarding the descriptive and regression analyses, we compared the results 
between women and men. We did this as previous studies provide evidence of 
gender differences regarding caregiver stressors (Gallicchio et al., 2002; Lutzky & 
Knight, 1994; Pinquart & Sörensen, 2006). We used the Stata software package 
(Release 15; STATA Corp, College Station, TX, USA) for all the statistical analyses.

Results

Descriptive Analysis

Table 1 summarizes the basic features of the respondents in the eighth wave, without 
controlling for other factors. Panel (1) compares the prevalence of caregiving and 
SP between men and women, indicating that women were more likely to become 
caregivers, and had a slightly higher chance of engaging in SP than men. Panel 
(2) shows that female and male caregivers had a higher risk of suffering PD, while 
Panel (3) shows that PD was negatively associated with SP for women and men. 
Lastly, Panel (4) examines how the risk of DP was associated with a combination 
of caregiving and SP. The risk of PD was reduced by SP, regardless of whether the 
participants were caregivers or non-caregivers. However, there was a noticeable dif-
ference between women and men: a reduction in the risk of suffering PD related to 
SP, was more remarkable for caregivers (8.6%) than for non-caregivers (3.4%) in 
women, while a reduction in the risk of suffering PD related to SP was not different 
between male caregivers and non-caregivers (both 3.3%).

Regression Analysis

Table 2 summarizes the regression results of the entire study sample. The top part of 
the table presents the results obtained when we did not include the interaction term 
(caregiving × SP), while the bottom part presents the results with the interaction 
term.

As in the top part of this table, the estimated coefficients of caregiving (β1) 
indicated that caregiving corresponded to 2.1% (95% confidence interval [CI]: 
1.5%–2.6%) and 1.0% (95% CI: 0.5%–1.6%) higher probability of suffering PD, 
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for women and men, respectively. These magnitudes were substantial, considering 
that the actual prevalence of PD accounted for 3.4% and 2.8%, for women and men, 
respectively.

The negative coefficients of SP (β2) indicate a negative association between SP 
and PD. The bottom part of Table 2 shows that the estimated coefficients (β3) of the 
interaction term (caregiving × SP) were negative for women and men. This con-
firms the moderating effect of SP on the association between caregiving and PD. 
The proportions of the association moderated by SP accounted for 55.8% (95% 
CI: 31.9%–79.8%) and 73.5% (95% CI: 36.1%–110.9%) for women and men, 
respectively.

Table  3 summarizes the estimated associations of the probability of PD with 
(i) caregiving without SP (β1), (ii) the interaction between caregiving and SP (β3), 
and (iii) caregiving with SP (β1 + β3), as well as the estimated proportion (%) of the 
moderating effect of SP (−β3/β1). All of these were obtained from the DPD models 
for the nine 10-year age ranges. Figure 1 graphically illustrates how the estimated 

Table 1  The prevalence of caregiving, social participation (SP), and psychological distress (PD) among 
the respondents in the eighth wave

(1) Prevalence of caregiving and SP

Women Men Difference

(A) (B) (A) – (B) p

Caregiving 13.9% 9.7% 4.2% < 0.001
SP 68.2% 66.5% 1.7% 0.006
N 11,841 10,397
(2) Prevalence of PD caregiving

Caregiving No caregiving Difference
(A) (B) (A) – (B) p

Women 6.2% 3.7% 2.5% < 0.001
Men 5.6% 2.7% 2.9% < 0.001
(3) Prevalence of PD by SP

No SP SP Difference
(A) (B) (A) – (B) p

Women 6.9% 2.8% 4.1% < 0.001
Men 5.2% 1.9% 3.3% < 0.001
(4) Prevalence of PD by caregiving × SP

No SP SP Difference
(A) (B) (A) – (B) p

Women
  Caregiving 12.3% 3.7% 8.6% < 0.001
  No caregiving 6.1% 2.6% 3.4% < 0.001

Men
  Caregiving 7.9% 4.6% 3.3% 0.034
  No caregiving 4.9% 1.6% 3.3% < 0.001
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associations of PD (i) caregiving without SP, and (ii) caregiving with SP) changed 
according to the caregiver’s age. Table 3 and Fig. 1 show that for women, the associ-
ation between PD and caregiving without SP increased as the caregiver grew older. 
Meanwhile, the association between PD and caregiving, with SP declined slightly. 
Therefore, the moderating effect of SP increased with age; the proportion of the 
effect increased from 49.8% for women aged 55–64 years to 82.0% for those aged 
62–71  years. In the case of men, the increase in the association between PD and 
caregiving without SP with age was much more limited than that for women. The 
association between PD and caregiving without SP remained largely unchanged and 
non-significant over the entire age range for men. The proportion of the moderating 
effect of SP showed an indefinite increase with age, compared to the results regard-
ing women.

Discussion

This study examined the extent to which SP moderates the association between car-
ing for older parents or a spouse, and the PD of the caregiver. Unlike most preceding 
studies, this study employed a DMD model analysis, which allowed us to control for 
an individual’s time-invariant attributes in a dynamic framework. This approach, in 
conjunction with the limitation of the sample to those who provided no care in the 
previous year, mitigated the biases that could not be controlled for when using cross-
sectional regression. Additionally, we compared the results across different age 
groups, considering the possibility of a change in the relevance of SP for the mental 

Fig. 1  Estimated association between psychological distress and caregiving with/without social partici-
pation (SP) by age  groupa. a Based on the results in Table 3
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health of caregivers as the caregivers aged. The key findings and their implications 
are summarized as follows.

First, the results confirmed the moderating effect of SP on the association 
between caregiving and PD, among women and men, consistent with previous stud-
ies (Mohanty et al., 2020; Vlachantoni et al., 2020; Wakui et al., 2012). Even after 
controlling for individual-specific fixed effects and other factors, the DPD model 
results suggest that SP considerably mitigated the adverse impact of caregiving on 
caregivers’ mental health. Generally, informal caregivers likely face limited oppor-
tunities of SP because they need to provide family care (Miller & Montgomery, 
1990). This suggests the possibility that SP may mediate rather than moderate the 
adverse impact of caregiving on caregivers’ mental health (Sibalija et  al., 2020). 
Hence, public assistance or service utilization should be considered, to help caregiv-
ers to provide care, and engage in SP.

Second, the moderating effect of SP increased with age. The adverse impact of 
caregiving tended to be more serious for older caregivers, especially women. This 
result highlighted health problems related to elderly care for the elderly.” However, 
the moderating effect of SP tended to offset the enhanced adverse impact of car-
egiving, on PD. Consequently, the probability of female caregivers with SP to suffer 
PD decreased, albeit slightly, with age. Similarly, the probability for male caregivers 
with SP to suffer PD remained relatively, low and insignificantly different from that 
of non-caregivers. Many studies have shown the importance of SP for the well-being 
of older adults (Chiao et al., 2011; Hsu, 2007), presumably because the opportuni-
ties of SP are likely to become more limited as people grow older. The results of 
this study underscored the importance of SP for older caregivers by showing that SP 
prevented an age-related increase in the adverse impact of caregiving on caregivers’ 
mental health. An increasing prevalence of “elderly care for the elderly” should raise 
the need for policy measures, to keep older caregivers socially active, and help them 
absorb psychological pressure from caregiving. From this viewpoint, the Japanese 
government has adopted the “community-based comprehensive care system,” which 
aimed to support older persons and their caregivers (Morikawa, 2014; Song & Tang, 
2019). Such policies should continue to play an important role, especially if the pub-
lic long-term care scheme continues to significantly rely on the commitment of fam-
ily members to caregiving.

Third, we observed a difference in the moderating effect of SP between women 
and men. Notably, as shown in Table 2, the proportion of the association moderated 
by SP (−β3/β1) was relatively more limited for women than for men, for the entire 
study sample. Considering that the magnitude of the interaction effect between car-
egiving and SP (|β3|) was almost in the same range, SP’s lower moderating effect for 
women can be accounted for, by a closer association between caregiving and PD, 
which is reflected in a higher value of β1, for women. This occurs partly because 
women render more intensive caregiving. Hence, the lower moderating effect of SP 
for women did not indicate the limited importance of SP for women. As shown in 
Fig. 1, this effect increased substantially, as female caregivers got older. Meanwhile, 
the results showed a more limited increase in the moderating effect of SP for men, 
as they got older. This may imply that compared with women, a man spends longer 
in their workplace, which is likely to reduce the chances of enhancing SP. However, 
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it is safe to say that these sex differences will decline over time, as women will con-
tinue working longer, and as full-time workers.

This study has several limitations, and many issues remain to be addressed. First, 
owing to limited information from the dataset, we did not sufficiently consider the 
extent, or the usage of long-term care assistance, which may have confounded the 
association between caregiving and PD and contributed to the differences in the 
abovementioned results of the women and men. Second, we did not fully address the 
potential endogeneity of SP. The DPD model analysis controlled for the confound-
ing effects of an individual’s attributes on the associations between key variables. 
However, we could not exclude the possibility that caregiving affects SP during the 
caregiving process. Third, we did not examine the evolution of the PD caregivers 
endure over time. Instead, we focused on the short-term association between the 
onset of caregiving and caregivers’ PD to mitigate potential simultaneity biases. 
Going forward, we should extend the analysis to the evolution of caregivers’ PD 
over time (Nieboer et  al., 1998). To examine this, a two-way interaction with SP 
is necessary, as mentioned above. In addition to these methodological limitations, 
studies should be careful when generalizing the results. The relevance of caregiving 
and caregivers’ mental health may depend heavily on formal long-term care provi-
sions, family care norms, and other socio-cultural backgrounds (Verbake 2018).

Conclusions

This study confirmed the moderating effect of SP on the association between family 
caregiving and caregivers’ PD for both women and men. The results also confirmed 
that this effect prevented further deterioration of PD with age, suggesting the need to 
keep older caregivers from becoming socially isolated.
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