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Abstract

Informal care is increasingly important in countries undergoing population aging. Previous 

research has discussed how the long-term care system may affect the behaviors of informal 

caregivers but has paid not much attention to how changes in caregivers' circumstances, 

particularly their health, affect those receiving their care. Using the Japanese Study of Aging and 

Retirement, we empirically examine how caregivers' health condition may affect the elderly 

parents receiving their care. We find empirical evidence that declining caregivers' health adversely 

affects care recipients' health. We see such links between informal caregivers and their in-laws, 

demonstrating that these effects go beyond genetic influences.

 1. Introduction

In recent years, informal care provision has become increasingly important in countries that 

face population aging. Within a family, informal care, typically by a child for their elderly 

parent and increasingly by a spouse, can suit the elderly's needs in their familiar home and 

environment. While informal care can help alleviate the financial burden of public-health 

and long-term care systems, it might burden care providers, worsening their physical and 

psychological health, hampering their labor supply, or disrupting their leisure activities.

Previous studies on informal care tend to focus on the following areas. First, several studies 

have examined the relationship between informal and formal care provision (Pezzin et al., 

1996; Van Houtven and Norton, 2004 and 2008; Hanaoka and Norton, 2008; Bonsang, 2009; 

Spillman and Long, 2009; Tamiya et al., 2011; Kikuchi, 2012; Paraponaris et al., 2012) and 

found that informal care substitutes for formal care although the effects differ by situation. 

Second, previous literature has established that providing informal care negatively affects 

the caregiver's labor supply (Carmichael and Charles, 1998 and 2003; Pezzin and Schone, 

1999; Noguchi and Shimizutani, 2004; Carmichael et al., 2010; Hassink and Van den Berg, 

2011; Tamiya et al., 2011; Otsu and Komamura, 2012; Van Houtven et al., 2013) and health 

(Kishida and Takagi, 2007, and Suzuki et al., 2008). Third, previous research has explored 

who becomes a caregiver within a family (Fontaine et al., 2009; Pezzin et al., 2009), finding 

that economic conditions of siblings and the relationship between children and parents 
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significantly affect this decision. Gervès-Pinquié et al. (2014), for example, estimate that 

willingness to pay to reduce caregiving time is €12.1 per hour.

These studies show how long-term care can affect caregiver behaviors but give little 

attention to how changes in caregiver's circumstances ultimately affect those receiving care. 

Informal care, can, as noted, provide several benefits to those receiving it, as well as to the 

finances of long-term care systems. Yet such advantages may put burdens on caregivers and 

ultimately affect those receiving care. Researchers and policymakers should account for such 

burdens and their effects in estimating the costs and benefits of informal care giving.

In this paper, we use the Japanese Study of Aging and Retirement (JSTAR) to empirically 

examine how burdens placed on caregivers may ultimately affect those receiving informal 

care. Japan is a critical setting for such research because of its rapid pace of population 

aging. The age of informal caregivers has indeed been increasing in Japan. The 2013 
Comprehensive Survey of Living Conditions commissioned by the Ministry of Health, 

Labour, and Welfare (MHLW) in Japan shows that the proportion who are at least 60 years 

of age has increased from 54.4 percent in 2001 to 69.0 percent in 2013, while the proportion 

of those at least 75 years of age increased from 18.7 percent in 2001 to 29.0 percent in 2013. 

This elder-to-elder care (ro-ro kaigo) may worsen caregiver's health, as evident in recent 

headlines on tragic cases of family suicide driven by the heavy burden of caregiving.

Investigating the caregiving burden on caregivers' health and subsequent consequences for 

care recipients can illuminate a serious social issue in Japan and provide useful insights to 

policy makers in other countries facing population aging. Our results show that worsening 

health among informal caregivers adversely affects the health of those receiving their care. 

We see such links between informal caregivers and their in-laws, demonstrating that these 

effects go beyond genetic influences.

In the next section, we provide a brief policy background with an overview of the Japanese 

long-term care insurance system. In Section 3, we discuss details of the data we use. In 

Sections 4 and 5, we review methods and present empirical results. In Section 6 we present 

some robustness checks for our empirical analyses. In Section 7 we conclude.

 2. Policy Background

Japan introduced its long-term care insurance (LTCI) system in April 2000 to support 

independent living for the elderly and decrease burden on family members who provide 

caregiving1. The insurer of the LTCI is each municipality.2 Prefectural and national 

governments also support LTCI finance and management. LTCI is compulsory for all 

persons at least 40 years of age, who pay earnings-related premiums. The primary insured 

are those at least 65 years of age, and the secondary insured are those 40 to 64 years of age. 

The decision process for choosing a level of care for long-term services is as follows. 

1Tsutsui and Muramatsu (2005) and National Institute of Population and Social Security Research (2014, Ch5) reviews the Japanese 
LTCI system in more detail. Tamiya et al. (2011) also summarize its background, how it compares to similar systems in other 
countries, and its current policy challenges.
2Several small municipalities organize an extended association as a regional insurer for their financial stability and administrative 
efficiency.
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Persons 65 or older or those 40 to 64 with qualifying illnesses requiring long-term care (e.g., 

because they are bedridden or have dementia) or support (e.g., because they are infirm) can 

apply for LTCI benefits. Care level and severity of care need3 is objectively determined by a 

computer program and a doctor's opinion. Those qualifying receive long-term care and 

preventive benefits tailored to their circumstances. Recipients have a copayment of 10% of 

the cost4, and the remaining 90% is split evenly between premiums and other public funds.

The number of long-term care recipients certified by the LTCI system increased from 2.2 

million in 2000 to 5.3 million in 2012. Growth in the number of recipients has been 

particularly great at lower levels of care need. Total LTCI cost has also increased from 362 

million yen in 2000 to a budgeted 892 million yen in 2012. To alleviate fiscal burden and to 

make the system more efficient, policymakers have sought several reforms. These included 

preventive-care benefits, introduced in 2005, that seek to increase healthy life expectancy 

though prevention of severe disability. Yuda et al. (2013) find that these preventative-care 

benefits maintain or improve the level of care for the elderly. The LTCI law was revised in 

2008 to prevent devious activities of care providers such as non-observance of the law or 

submission of bogus claims. The law was revised again in 2012 to develop locally 

comprehensive systems for health and long-term care, prevention, residence, and livelihood 

support.

 3. Data

To assess how circumstances of informal caregivers affect those for whom they care, we use 

data from the Japan Study of Aging and Retirement (JSTAR). The JSTAR is a panel survey 

of elderly people conducted by the Research Institute of Economy, Trade and Industry 

(RIETI), Hitotsubashi University, and the University of Tokyo. The JSTAR collects 

information on health and socioeconomic characteristics of respondents and their family 

members through a self-completion questionnaire and a computer-assisted personal 

interview. It is comparable to the Health and Retirement Study (HRS) survey in the United 

States, the Survey of Health, Aging and Retirement in Europe (SHARE), and the English 

Longitudinal Study of Aging (ELSA) in the United Kingdom5. The JSTAR sampled five 

municipalities in 2007, which have been surveyed every two years since then, an additional 

two municipalities in 2009, and an additional three, bringing the total to ten municipalities, 

in 2011. Its respondents are persons aged 50 to 75 as randomly selected from the Basic 

Resident Register (Jumin Kihon Daicho)6. The first five municipalities were Adachi-Ku, 

Kanazawa City, Shirakawa City, Sendai City, and Takigawa City (N=4,163 in 2007 with 

82% to 87% retention rates in the follow-up waves in 2009 and 2011). The two 

municipalities added in 2009 were Tosu City and Naha City (N=1,567 in 2009 with 70% 

3The care level is classified into 8 categories (self-reliant, support level 1 and 2, and care level 1 to 5 (needing most case)). Generally, 
the elderly with care level 3 or higher cannot do daily activities, even if someone supports or assists them. See the Ministry of Health, 
Labour, and Welfare (2013, p.11) for a simple explanation.
4The Long-term Care Insurance Act determines the upper limit of the benefits. Benefits depend on the receiver's care level for home-
care services and on the type and scale of the facility for facility-care services.
5See Ichimura, Shimizutani, and Hashimoto (2009) as well as the more recent and detailed information is available on the website of 
the GATEWAY TO GLOBAL AGING DATA (http://g2aging.org).
6This sampling method differs from those of the HRS, the SHARE, and the ELSA. The JSTAR uses its sampling strategy so as to 
allow analysts to compare economic activities of individuals under the same circumstance.
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retention rate in 2011), and the three municipalities added in 2011 were Chofu City, 

Tonbayashi City, and Hiroshima City (N=2,184). The baseline response rates for all 

municipalities range from 48.5% to 52.2%.

The sample of this study consists of the JSTAR respondents and their living parents and 

parents-in-law at the first survey certified for long-term care and support under the LTCI 

system7. Table 1 presents the summary statistics for the study sample, including both care 

receivers and caregivers, and Table 2 defines the variables used in this study. The mean 

certified level of care at the baseline wave is relatively low, at the support level of 1.14 on a 

0-to-5 scale, with 0 as “Not applicable (self-reliant)”. Among care recipients' characteristics, 

who have an average age of 86.8 years, 74.0 percent are female and 14.0 percent of them are 

institutionalized in the nursing care facility. Their subjective health is basically good, but 26 

percent have ADL limitations, 18 percent have clinically significant depressive symptoms, 

and 15 percent have poor memory functions. In addition, 74 percent reported chronic 

diseases, and 59 percent are under treatment. Caregivers, who have an average age of 60.5 

years, are 47.2 percent female. Among caregivers, 91.2 percent are married, and 3.2 percent 

are widowed. Their mean gross yearly income is 3.6 million yen and their mean amount of 

assets is 6.4 million yen, with 59.6 percent being a householder and 2.4 percent being a 

landholder, while 10.1 percent receive financial support from persons other than their 

spouse. On average, caregivers provide 0.1 hours of informal care on weekdays and 0.2 

hours of informal care on weekends.

The right side of Table 1 summarizes the proportions of caregivers reporting specified poor 

health conditions by year. The proportion of care receivers certified for care increased from 

29.0% to 34.3% across the three waves of the survey8. In addition, the proportions of 

caregivers with functional and IADL limitations, depression symptoms, disease under 

treatment and weakening grip strength increased from 2007 to 2011.

In addition, the Survey of Long-term Care Benefit Expenditures of the MHLW shows that 

50 to 60 percent of the elderly certified for care level or higher have been admitted to a 

nursing facility in recent years. Because they receive formal care, there may not be strong 

correlations between caregiver's health and the institutionalized care for these receiving care. 

We therefore conduct our analyses using only the subsample of the elderly with low care 

levels (less than support level 2, less than care level 1, and less than care level 2) at the first 

survey who receive informal care at home.

 4. Empirical Models

To examine how caregiver health may affect the health of those receiving care, we specify 

the following model.

7Because of troubles with survey equipment, questions regarding informal care in 2011 include only those for the respondent's parents 
and not the respondent's in-laws.
8The proportions of different cohorts of municipalities are shown in Appendix A.
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(1)

HR is an ordinal variable that represents care receiver i's level of care needs as certified by 

municipality in year t.

HG represents the caregiver's health condition. We employ ten proxy variables for the 

caregiver's physical and psychological health conditions9: subjective self-reported health 

status, grip strength, and indexes for functional limitations, ADL limitations, IADL 

limitations, CES-D (the Center for Epidemiologic Studies Depression Scale) scores10, poor 

memory function, the history of disease, and the disease under treatment. Carney et al. 

(2003), Siegel et al. (2004), Steffens et al. (2006), and Lee et al., (2012) find that 

deteriorating health of an individual adversely affects the health of other household 

members. Because higher values of these variables represents poor health, α1 is estimated to 

be positive when deterioration of a caregiver's health leads to worse care for those receiving 

it.

xR is a vector of attributes for those receiving care that contains gender, age and its squares, 

and an indicator of nursing-facility (kaigo hoken shisetsu) admission. Because female life 

expectancy is generally longer than that for males, we expect the coefficient for the female 

dummy variable to be positive. We also expect the certified level of care needed to increase 

with age. We add a dummy variable for nursing-facility admission because the relationships 

of institutionalized individuals with their caregivers differ from those that non-

institutionalized elderly have with their caregivers. year is a year-fixed effect and 

municipality is a municipal-fixed effect. uR is an error term that we assume to be exogenous 

(i.e., E[uR|x] = 0, where x includes all regressors in equation (1)).

Because the caregiver's health-status variables are also endogenous, estimated parameters 

may be biased. To solve this endogeneity problem, we define the following equation (2), and 

jointly estimate the equations (1) and (2).

(2)

xG is a vector of caregiver attributes that contains gender, age and its squares, years of 

education, dummy variables for marriage and widow, gross yearly (marital) income, the 

amount of (marital) assets, dummy variables for householder and landholder, an index for 

having financial support from another person besides one's spouse, and the hours of informal 

care provision per day on a weekday and weekend11. uG are error terms that we assume to 

be exogenous (E[uG|z] = 0, where z includes all regressors in equation (2)).

9Appendix B presents the detailed explanation.
10The JSTAR asks 20 questions to measure the CES-D score. Because they are composed of 16 negative and 4 positive questions, 
respondents who choose the same numbers may provide unreliable answers (see Carlson et al., 2011; and Sekizawa et al., 2013). We 
therefore define two types of this variable. See Table 2.
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We estimate these equations by a linear panel data model with and without instrumental 

variables (OLS/ IV). The structure of the IV models reveals that equation (2) assumes the 

role of the first stage regression with instrumental variables of xG. As a care receiver's 

certified level of care needs is objectively determined by a municipal insurer, it is reasonable 

to assume that xG has sufficient power for explaining HG but is not correlated with uR. To 

consider family effects, we also estimate clustering robust standard errors that allow for 

correlated residuals within families.

In addition, the length of hours of informal care can be affected by various socioeconomic 

characteristics, which means these variables may be endogenous. To address this problem, 

we employ the two-step estimation method. Specifically, we first use the panel data for 

caregivers to estimate the following equation (3) to obtain the predicted values of the hours 

of informal provision. In the second step, we use the predicted values instead of original 

variables and estimate equations by IV (2 step IV).

(3)

HIFj is the number hours of informal care provision per day on weekdays (j = 1) and 

weekend (j = 2), and zG contains the number of potential caregivers for the parents and 

parents-in-law. The caregiver's hours of informal care provision vary with the number of 

potential caregivers within a family. In this case, we need to adjust standard errors because 

the predicted values used in the second step estimation are the generated regressors 

(Wooldridge, 2010). We employ bootstrap method to obtain valid standard errors12. We also 

estimate the following reduced-form (RF) equations as the robustness check on the 

estimation results13.

(4)

 5. Empirical Results

Table 3 shows the selected empirical results of OLS and IV models based on F and Hausman 

tests for panel specification14, 15, 16 The results of two test statistics for the validity of the 

instruments based on fixed-effect models are shown at the middle. Most of the original 

11For example, Kishida and Takagi (2007) and Suzuki et al. (2008) find that the burden of informal care provision may adversely 
affect the caregiver's health.
12Estimation results of equation 3 are shown in Appendix C.
13We also estimate the equations excluding hours of informal care provision, with results similar to our main results. See Appendix F.
14Empirical results using other subsamples of less than support level 2 and less than care level 2 are shown in Appendix D because of 
the space limitation.
15The first stage estimation results are shown in Appendix E.
16In addition, because 18.5 percent of the parents do not receive care, we also estimated the same models above on the 81.5 percent of 
parents who do receive care. We find that several health indicators for caregivers significantly and adversely affect level of care for 
those receiving it. See Table G1 in Appendix G. In addition, Maruyama (2015) recently find that intergenerational co-residence by 
elderly parents and their adult children also affects the elderly health by using the Japanese data. However, we do not use this variable 
because this is statistically endogenous in the original IV regressions. See Table H1 in Appendix H.
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estimation results have weak instruments problem, which indicates that they have 

insufficient power for explaining caregiver health. To this problem, we apply the limited 

information maximum likelihood (LIML) estimation (Stock et al., 2002) and estimate the 

minimum eigenvalue statistic (Cragg and Donald, 1993; Stock and Yogo, 2002). In addition, 

in the most of models, we cannot reject the null hypothesis of the over-identifying 

restrictions test that instruments are exogenous, which indicates that the instruments are not 

correlated with uR’.

We find that several worsening caregiver health conditions significantly contribute to 

worsening care receivers' health condition indicated by the certified level of care needed. In 

particular, reduction in caregiver's grip strength significantly increases the recipient's 

certified level of care needs in both the OLS and IV models and in both the full sample and 

the subsample. Because grip strength is known to predict the prognosis of survivorship and 

functional independence (Hashimoto, 2014), this result implies that physical decay makes it 

difficult for caregivers to provide informal care, increasing the level of care needs for those 

receiving it. Moreover, caregiver's functional limitation, depressive symptoms, and poor 

memory function significantly and positively affect the certified level of care for recipients.

The coefficients of other independent variable are estimated as expected; female and 

nursing-facility admission dummy variables are positive and care level increases with aging.

 6. Robustness Checks

 6.1 Exclusion of Genetic Effect

Because genes can affect health and activities (E.g., Conley, 2009; Cawley et al., 2011, 

Cawley and Ruhm, 2012), the empirical results in the previous subsection may reflect health 

deterioration of both parents and adult children resulting from shared genetic characteristics. 

In this subsection, we remove genetic effects from our analysis by examining the effect of 

caregiver's health on the health of in-laws receiving care.

The empirical results are summarized in Table 4. They show that caregiver's health, as 

measured by several indicators, significantly and adversely affects the level of care for 

recipients.

 6.2 The Case of One Caregiver

The varying number of caregivers within a family results in largely different situations of 

informal provision of care for those receiving it. In this subsection, we check how different 

situations may affect our results by restricting our sample to receivers with just one potential 

caregiver17. The empirical results are summarized in Table 5 and show that several health 

indicators for sole caregivers significantly and adversely affect level of care.

17In this case, we can define the hours of formal care receiving by subtracting the total number hours of care (formal and informal) 
services from the caregiver's hours of providing informal care. We examine the effect of formal care utilization on the care level by 
adding the above variables as independent variables in equation (1). See Appendix I.
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 6.3 The Effect of Actual Changes in Caregiver's Health Condition

Because the JSTAR is a panel dataset, we can observe caregivers whose health status 

changed during the observed time period. In this subsection, we investigate in more detail 

how changes in caregivers' health condition may affect the elderly parents receiving their 

care. The empirical results are summarized in Table 6. They show that several health 

indicators for caregivers significantly and adversely affect level of care for those receiving it.

 7. Conclusions and Implications

In this paper, we use the JSTAR to examine how the health of informal caregivers affects the 

care recipient's health, indicated by the level of care needs. We find that deteriorating health 

for a caregiver adversely affects the certified level of care needs, and that this effect persists 

even among individuals who are not genetically related.

These results imply that policies helping caregivers maintain good physical and 

psychological health may also help maintain the health of care recipients. This suggests 

policymakers should introduce aggressive health promotion and care prevention policies for 

middle-aged persons and those likely to be providing care. Some such policies have already 

been implemented in Japan as part of the national health screening and intervention program 

in 200818. Such policies are expected to improve the health of potential caregivers. Such 

strengthening of the informal care system will help improve LTCI finances.

Our work has some limitations. The JSTAR does not include detailed information on the 

parents' formal-care utilization nor on expenditures for it. In Japan under the LTCI, there are 

a wide variety of formal care services available for long-term care. Therefore, deterioration 

of caregivers' health might increase formal care utilization. In such case, deterioration of 

caregiver's health may not have direct influence on care receivers' health. Some households 

might face budget constraint restricting access to the formal care market. Households in 

which middle- aged members have serious health problems may face particularly perilous 

financial conditions. Such households, even if having unhealthy caregivers, are not likely to 

substitute formal care for informal care. Because these discussions have very important 

policy implication for the LTCI system, future research should examine these hypotheses. In 

addition, information on use of health care by elderly parents is unavailable in JSTAR. Such 

information could help identify opportunities for cooperation in health and long-term care 

systems. Finally, results from the JSTAR may not be generalized because the sample is not 

nationally representative. Further analyses using other, nationally representative data would 

help confirm our findings.
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Table 2
Definitions of the Variables

Variables Definition

Care Receiver's charactristics

HR Care Level The level of care needs as certified by municipality: = 0 for Not applicable (self-reliant); 1 
support levels 1 or 2; 2 for care level 1; 3 for care level 2; 4 care level 3, 4, or 5; and 5 if the 
care receiver passes away.

xR Female =1 if female; 0 otherwise

Age Care receiver's Age

Institutioned =1 if the care receiver is admitted at the nursing facility

Hours of Formal Care Utilization 
(Weekday)

Hours of formal care utilization per day (weekday)

Hours of Formal Care Utilization 
(Weekend)

Hours of formal care utilization per day (weekend)

Caregiver's charactristics

HG Self-Reported Health Caregiver's subjective self-reported health status; = 0 for very good; 1 good; 2 fair; 3 bad; and 
4 very bad

Functional Limitations = 1 if the respondent with more than one functional limitations for dairy activities; 0 

otherwise(1)

ADL Limitations = 1 if the respondent with more than one activities of daily living (ADL) limitations; 0 

otherwise(1)

IADL Limitations = 1 if the respondent with more than one instrumental activities of daily living (IADL) 

limitations; 0 otherwise(1)

Grip Strength (kg) grip strength test score (kg)

CES-D Score I = 1 if the respondent with the CES-D score of 16 and more; 0 otherwise(1)

CES-D Score II Excluding the respondents whose choose the same answers(1).

Poor Memory Functions = 1 if the respondents cannot answer the memory test; 0 otherwise

Diseases (Medical History) = 1 if the respondent with more than one history of diseases; 0 otherwise(1)

Diseases (Under Treatment) =1 if the respondent with more than one diseases under treatment;

0 otherwise(1)

xG Female =1 if female; 0 otherwise

Age Caregiver's Age

Education Caregiver's years of education

Married = 1 if married; 0 otherwise

Widowed =1 if widowed; 0 otherwise

Income Gross yearly marital income (10 million yen)

Assets The amount of marital assets (10 million yen)

Householder & Landholder =1 if householder and landholder; 0 otherwise

Householder = 1 if householder; 0 otherwise

Financial Support = 1 if having financial support from another person besides one's spouse;

0 otherwise

Informal Care Provision (Weekday) Hours of informal care provision per day (weekday)

Informal Care Provision (Weekend) Hours of informal care provision per day (weekend)
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Note

(1)
See Appendix B.
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