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SUMMARY

We examine the physical and mental health effects of providing care to an elderly mother on the adult child
caregiver. We address the endogeneity of the selection in and out of caregiving using an instrumental variable
approach, using the death of the care recipient and sibling characteristics. We also carefully control for baseline
health and work status of the adult child. We explore flexible specifications, such as Arellano–Bond estimation
techniques. Continued caregiving over time increases depressive symptoms and decreases self-rated health for
married women and married men. In addition, the increase in depressive symptoms is persistent for married women.
While depressive symptoms for single men and women are not affected by continued caregiving, there is evidence of
increased incidence of heart conditions for single men, and that these effects are persistent. Robustness checks
indicate that these health changes can be directly attributable to caregiving behavior, and not due to a direct effect
of the death of the mother. The initial onset of caregiving has modest immediate negative effects on depressive
symptoms for married women and no immediate effects on physical health. Negative physical health effects emerge
2 years later, however, suggesting that there are delayed effects on health that would be missed with a short recall
period. Initial caregiving does not affect health of married men. Published in 2009 by John Wiley & Sons, Ltd.
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1. INTRODUCTION

For single elderly parents, adult children are by far the most common type of informal care providers,
where daughters are more common than sons (Spector et al., 2000). Out of the estimated 5.9 million
caregivers nationally in 2000, approximately 41% were sons (14.7%) or daughters (26.6%) (Spector
et al., 2000). Because among married persons the spouse is more likely to be the sole caregiver, the
majority of those 2.4 million offspring are likely caring for a single parent. Due to differences in life
expectancy, mothers are the most likely care recipient among single elderly, primarily due to widowhood
(Van Houtven and Norton, 2008). Furthermore, adult children will become an increasingly important
source of informal care as the baby boomer generation ages, the number of divorcees increases, and the
differential life expectancy between men and women results in a larger number of widowed elderly
women. Since adult children are fundamentally different from spousal caregivers, in terms of their age
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profiles, the competing demands for their time, and the differences in their emotional and financial ties to
their care recipient, understanding the long-term consequences of caregiving is an important policy issue.

This paper tests whether caregiving by adult children has adverse effects on their mental and physical
health. The evidence is clear that providing informal care can cause adverse emotional and physical
health effects on elderly spousal caregivers, at least in the short term, and even up to 5 years after a
caregiving experience (Schulz et al., 2001). Less is known about the care provided by relatively younger
–50 – 70- year old on average – and presumably healthier adult children. Using a 12- year panel of data,
we consider both the health effects of continuing caregiving over time as well as the initial health effects
upon becoming a caregiver. To examine the persistence of effects, we also examine a 2-year and 4-year
window after caregiving occurs.

The decision to provide care to a parent or stop providing care may be endogenous to one’s own
health, making estimates of the effects difficult to estimate without bias in observational studies. We
examine both the start and the end of the caregiving episode. We use death of the care recipient as an
instrument for the end of caregiving. Death of the care recipient serves as a sorting variable that allows
us to compare health effects of caregivers who are still caregiving, caregivers who have stopped
caregiving, and non-caregivers who have also experienced the death of a mother. To examine the effects
of the initial selection into caregiving, we use sibling and family characteristics as instrumental variables,
as has been done in the current literature focusing on the cross-section (Ettner, 1995; Stern, 1995;
Heidemann and Stern, 1999; Engers and Stern, 2002; Van Houtven and Norton, 2004; Charles and
Sevak, 2005; Heitmuller, 2007; Bolin et al., 2007). Controlling for selection in and out of caregiving
helps ensure that our estimates are free of endogeneity bias.

The key contributions of this work are that we carefully control for the endogeneity of informal care
and health, we examine whether the health effects of caregiving are fleeting or persistent by using a long
panel of longitudinal data, and we focus on adult children of the elderly, who are the most common
source of informal care in the United States, for whom the long-term health effects of caregiving are not
well understood.

2. BACKGROUND

Most of the studies on caregiver health effects have been cross-sectional or have used selective samples,
either through randomized control trials providing help to caregivers, by examining certain disease types
such as dementia, or by use of small probability or convenience samples (Hirst, 2004). Providing informal
care can cause adverse emotional and physical health effects on elderly spousal caregivers over the short
term (Sorensen et al., 2002; Brodaty et al., 2003), primarily by increasing depression risk. More intensive
caregivers (Majerovitz, 1995; Sansoni et al., 2004) and female spousal caregivers (Harwood et al., 1998;
Thompson et al., 2004) are particularly prone to experiencing anxiety and depression (Majerovitz, 1995;
Sansoni et al., 2004). Others have found that there are blood pressure (Shaw et al., 1999; Grant et al., 2002)
and coronary heart disease effects of caregiving (Lee et al., 2003; Mausbach et al., 2007), with blood pressure
effects persisting at least a year after the death of the spousal care recipient (Grant et al., 2002). Another
study found that the health effects of caregiving persisted over time (Schulz and Beach, 1999), with spousal
caregivers under strain facing significantly higher mortality risks up to 5 years after ceasing caregiving.

The longitudinal studies identified controlled initial caregiver health and intensity of the caregiving time
over time, but did not account for endogeneity between informal care and health (Kiecolt-Glaser
et al., 1991; Hirst, 2004). Hirst found that duration of caregiving increases psychological distress and that
psychological distress was highest at the start or at the end of a caregiving episode (Hirst, 2004; Hirst,
2005). This study looked at all caregiver types, but did not examine separately the effect on adult children.

Less is known, therefore, about the health effects on adult children caring for a parent. The health effects
may be different for children compared to spouses, due to differences in age (Clipp and George, 1993), less
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financial and emotional dependence on the care recipient (Norton and Van Houtven, 2006), and differences
in initial health and time constraints. Adult children are often torn between an obligation to a parent and to
their own careers and families, a dilemma that does not often confront a spousal caregiver. Evidence exists
that adult children showed a significantly higher degree of total caregiver burden, irrespective of age,
compared to other related family caregivers (Andren and Elmstahl, 2007). However, this study used a small,
non-representative sample and examined the effects over a short window of time.

We know very little about whether emotional or physical health effects of caregiving persist for adult
children. The time period over which many health outcomes are measured in most studies, 6 months to
1 year, fails to capture the full effects because caregivers often have many more years of caregiving in
front of them (Thompson et al., 2007) or because health effects are delayed. In addition, once a
caregiver ceases being a caregiver, we know little about whether he or she will regain the lost health
status. One study showed that non-spouse caregivers experienced feelings of relief after stopping
caregiving, whereas spouse caregivers tended to experience more negative life changes (Eloniemi-
Sulkava et al., 2002).

3. SELECTION

3.1. Selection out

If providing care to an elderly parent has negative health consequences, one must be careful to take into
account the selection bias when examining the effects of continued caregiving. Caregivers cease
caregiving for a variety of reasons, some of which may be due to their own health limitations.
Depression, caregiver burden, and other health problems of the caregiver are significant contributing
factors to stopping caregiving (Schulz and Beach, 1999). Most commonly, ceasing caregiving is due to
death or institutionalization of the care recipient (Mittelman et al., 1996). Although institutionalization
is probably an endogenous decision, the death of the care recipient, or at least the exact timing of the
death, is plausibly exogenous. We use death of the mother to control for the endogeneity of the decision
to stop caregiving.

3.2. Selection in

We know from cross-sectional studies that caregivers tend to be daughters, be poorer, have lower
opportunity cost of their time compared to siblings (Dwyer and Coward, 1991), and live closer to
parents compared to siblings, including being more likely to co-reside (McGarry, 1998). Less is known
about how health status affects selecting into caregiving. One must worry that the least healthy child, or
the child with the lowest propensity for work, becomes the caregiver, or conversely that a certain
threshold of health is needed before becoming a caregiver, making it potentially very important to
control for initial health and economic endowments to understand the effects of informal care on health
over time.

Another source of potential endogeneity bias comes from selection into caregiving among siblings.
Children may act strategically or cooperatively in the decision to become a caregiver (Wolf et al., 1997;
Heidemann and Stern, 1999; Pezzin and Schone, 1999; Checkovich and Stern, 2002; Engers and Stern,
2002; Neuharth and Stern, 2002; Heitmuller, 2007) and their choice will depend partially on the
expected behavior of siblings. Generally, the more likely siblings are to care for a parent, the less likely a
child is to take care of a parent (Checkovich and Stern, 2002). Not considering dependence upon
siblings may also introduce bias. We use sibling and family characteristics immutable to the child to
control for the endogeneity of becoming a caregiver.
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4. DATA

We use data from seven waves of the Health and Retirement Survey (HRS) (1992–2004). The HRS is a
nationally representative sample of the near elderly in the United States (ages 50 to 64 entered the
sample initially). The HRS collects information about respondents, their spouses, their siblings, and the
parents of respondents and spouses.

4.1. Sample

We examine men and women separately, given their different propensities to provide informal care and
their different depression prevalence. We further delineate the sample by marital status. Since a married
adult child has two potential workers within the household, the husband and the wife, joint-household
production issues may mean that caregiving has different costs and gains between single and joint
households. We tested this a priori assumption with a Wald test, which confirmed that we could not
pool the samples.

We limit the sample to individuals with only a mother alive, since caregiving as an adult child is very
different if the father is also a care provider to the mother. We also limit the sample to non-co-residing
adult children prior to the start of any caregiving episode, since it is difficult to measure care
provision, or even who is providing care for whom, in co-residing households. We also exclude persons
who we do not observe before they begin caregiving, since we cannot ascertain their cohabitation status
prior to the start of caregiving. To be clear, we only examine care to a mother. As such, an HRS
respondent could be providing care to his mother and his wife could be providing care to her mother
and both would be considered caregivers. Anyone providing care to a mother-in-law exclusively is
categorized as a non-caregiver.

In order to examine the health effects of continued caregiving, our sample consists of HRS
respondents or their spouses who are caregivers. First, we create a respondent- and spouse-level dataset
(N5 74 220), selecting families that had only a mother alive and did not co-reside before the caregiving
episode. We then limit the sample to individuals who provided care at time t5 0. This sample consists of
2557 observations in total or 1467 individuals, 1270 married female observations (700 individuals), 347
single female observations (204 individuals), 817 married male observations (480 individuals), and 123
single male observations (83 individuals).

To examine the health effects of initial selection into caregiving, we create a sample of non-
caregivers. This sample consists of 8007 observations (3316 individuals), of which there were 3311
married female observations (1391 married females), and 2993 married male observations (1217 married
males).2

We also create a family-level data set to construct family-level instruments examine the health effects
of initial caregiving. The family-level data set includes all respondents, their spouses, and their siblings
(N5 151 890 person-wave observations). Selecting families that had only the mother alive, who did not
have anyone co-residing with the mother prior to caregiving, and had an HRS respondent who was
observed in at least two waves, we have 35 778 observations from 1994 to 2002.

4.2. Main measures

4.2.1. Dependent variables. To measure mental health, we use the CES-D8 index (Blazer et al., 1991;
Hays et al., 1993). Scores of 4 or 5 and above on this 8-point scale are consistent with probable clinical
depression. Caregiver physical health is measured using both subjective and objective physical health

2As will be discussed later, the instruments typically used in the literature, and employed here, are weak for the samples of single
men and single women, thus we exclude singles for the initial caregiving effects.
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measures (e.g. self-reported health on a 5-point scale ranging from excellent (1) to poor (5), any
diagnosed heart condition, and ever told s/he has high blood pressure). In order to discretize the
subjective health measure, we create a dichotomous variable equal to one if a respondent reports being
in very good or excellent health.

4.2.2. Primary explanatory variables. A discrete measure of caregiving is the main explanatory
variable of interest. Specifically, the HRS asks,3 ‘Did you spend a total of 100 or more hours
(since Previous Wave Interview Month–Year/in the last 2 years) helping your (parents/mother/father)
with basic personal activities like dressing, eating, and bathing?’ For those with a yes response,
they are next asked, ‘Roughly how many hours did you yourself spend giving such assistance?’
Preliminary analysis has raised concerns about the reporting accuracy for hours of assistance, thus,
we use only the indicator variable for providing any informal care. This means that we are mixing
both intensive caregivers and occasional caregivers and measuring a lower bound for the health
effects for the intensive caregivers.

The HRS also asks, ‘Did you spend a total of 100 or more hours (since Previous Wave
Interview Month–Year/in the last 2 years) helping your (parents/mother/father) with other things
such as household chores, errands, transportation, etc.?’ A caregiver providing either type is
considered as a caregiver when looking at respondents’ health effects of initial and continued
caregiving.

5. METHODS

5.1. Model

In order to examine the effect of caregiving on the health of the caregiver, we estimate the following
regression:

Hc;tþ2 ¼ aþ b1Hc;t þ b2Ac;tþ2;t þ b3Xp þ b4Xc þ yt þ m ð1Þ

where H is the health outcome, A is the informal care behavior, Xp are the characteristics of the parent,
and Xc are individual (child)-level characteristics. The individual-level characteristics included are age,
age squared, number of children, race, being foreign born, educational categories (less than high school,
high school, some college, 4-year degree, or higher), and logged net worth. We also include indicator
variables for having worked full time or part time in the previous interview. The parental variables
include education of both parents as proxies for socio-economic status as well as the variables indicating
the health of the mother, such as whether or not she needs help with activities of daily living or can be
left alone for an hour or more at a time.

This equation is a reduced-form model of the Grossman health production function (Grossman,
1972), where health is a function of previous health and health investments. b1 in Equation (1) provides
an estimate of the natural rate of health deterioration, and the other control variables affect the health
investments one makes. Caregiving might have an effect on the health investments made, if it directly
changes the physical or mental demands, or changes health-seeking behaviors, which in turn will affect
health. The goal of this paper is to determine the size and the direction of the effect on a caregiver’s
health.

3There are a few changes to this question during the survey. In 1994, the question was asked for about 50 or more hours of care
instead of 100, and for only about the previous 12 months instead of 2 years. We do not adjust the data for these differences.
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5.2. Estimation

Our main analysis focuses on controlling for the endogeneity of caregiving through instrumental
variable techniques. We explore the difference between linear probability models and non-linear models
(probit and Poisson models), depending on the support for the dependent variable.

We also explore more flexible specifications of the model, which allow us to control for
individual specific effects explicitly, e.g. if individuals have a different taste for providing care. If we
assume that the unobserved heterogeneity terms are uncorrelated with the explanatory variables, then
a random effects estimation procedure is more efficient. It should be also pointed out that by
combining random-effects with IV methods, we relax the previous assumptions for IV and allow for
correlation among the caregiving variable and time-variant unobservables. If, instead, we allow
for remaining correlation between an individual heterogeneity term and our explanatory variables, a
fixed-effects model is more appropriate. The combination of IV methods with fixed-effect methods
would also control for possible correlation among caregiving and time-variant unobservables. Since
our model (Equation 1) also has a lagged-dependent variable, a fixed-effects instrumental variable
approach is unwarranted, since the estimates will be biased (Nickell, 1981). Thus, we explore whether
an Arellano–Bond (A-B) GMM estimator best fits the data.4 A-B, estimators use the two-period
(or more) lagged health variable as an instrument for the difference between the lagged health
variable and current health (addressing the concern that once differencing the model to eliminate the
fixed-effect term introduces an endogeneity problem because the first difference in health (health
t minus health t�2) is correlated with the individual specific part of the error term). For
health conditions that are changeable over time, A-B may perform better than the first differenced
approach of IV-FE estimation (Arellano and Bond, 1991). Health conditions that are persistent,
such as chronic diseases, might be weak instruments due to the lack of variation in the lagged measure.
For A-B to be preferred, the deeper lags must be valid instruments. In order to test this, the AR(1)
test statistic should be significant, i.e. there is serial correlation between lagged health and current
in health, and the AR(2) test statistic should be insignificant, meaning that there is no second-order
serial correlation. If the error structure does not fit this description, we rely instead on the IV
estimates.

5.2.1. Selection out of caregiving. Among current caregivers, continued caregiving is instrumented by
the death of a parent. The validity of the instrument must create a significant exogenous change from
caregiving to stopping caregiving. We also run a sensitivity test to make sure that the exclusion of our
instrument is valid, i.e. the death of a parent does not have a direct effect on one’s health (e.g. through a
bereavement effect) (Van den Berg et al., 2008).

5.2.2. Selection into caregiving. We control for selection into caregiving, based on the previous literature
by using the sibling and family characteristics that are immutable to the individual, created from the
family-level data set. These include variables, such as number of children in the family, percent of children
who are girls, eldest child in the family is a daughter, total number of kids among all siblings, total number
of grand kids, and total number of siblings working in the wave prior to caregiving (varying within
family).

4The more flexible models of the error-term structure, combined with dynamic panel data with a lagged-dependent variable, are
much more difficult in non-linear models. Thus, we limit this analysis to the linear case, and examine how many predictions we
have outside the support of the dependent variable to see if the linear model fits the data sufficiently.
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6. RESULTS

6.1. Descriptive statistics

Table I presents the descriptive statistics of our two samples, recorded the first time we observe the
individual. The sample of non-caregivers is slightly younger, has fewer children and grandchildren than
the sample of caregivers, and has lower net worth.

Regarding the outcomes of interest, caregivers havemore depressive symptoms (CES-D8) and have a higher
prevalence of heart conditions. On the contrary, non-caregivers have higher reported prevalence of high blood
pressure. Corresponding to the differences in health and age, non-caregivers are more likely to work than
caregivers. Mothers of caregivers are older (conditional on being alive) and more educated than mothers of
non-caregivers.

6.2. Continued caregiving

6.2.1. The first stage. Table II presents the transition probabilities of caring from one period to the next
(2 years later). Of the children providing care for a mother in time t, over half of them stop 2 years later.

Table I. Descriptive statistics of adult children and their families, by caregiver status

Dependent variables Caregivers Non-caregivers

Health measures
Depressive symptoms 1.16 0.27
Heart condition 0.09 0.11
High blood pressure 0.22 0.36
Self-reported very good or excellent health 0.53 0.53
Explanatory variables
Demographic characteristics
Female 0.64 0.55
Is an eldest daughter 0.33 0.27
Married 0.73 0.75
Age 57.69 54.76
Education (years) 12.82 12.31
Number of children 3.42 3.38
Number of grandkids 4.28 2.32
Work/wealth measures
Full-time work 0.45 0.51
At least part-time work 0.54 0.57
Net worth 297 869 249 864
Mother’s characteristics
Mother needs ADL help 0.30 0.23
Mother has doctor diagnosed memory problem 0.04 0.005
Mother’s age 87.40 79.55
Mother’s education (years) 10.04 9.73
Family structure instrument list
Number of girls 1.89 2.23
Number of boys 1.64 1.97
Eldest child in family is female 0.55 0.53
Number of siblings’ kids 6.46 8.04

Table II. Continuing care among caregivers

Cared for mother at time t

Entire sample Mother still alivet12 Mother diest12

Cared for mothert12 45% 52% 0%
Did not care for mothert12 55% 48% 100%
N 2709 2316 393
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This trend switches among those whose mother is still alive 2 years later – over half of them continue to
provide informal care. However, if the mother dies, there is as expected, a zero percent chance that the
mother who died will be cared for in the next period. The death of the care recipient acts as an
important switching mechanism from caring to non-caring.

The first stage model5 (Table III) confirms the strength of death of a mother beyond the univariate
case. It is clear that the death of a mother is an important negative predictor of continuing caregiving.
For married women (column 1), e.g. an adult child is 55% less likely to continue caregiving if a mother
passes away. The estimates are similar in magnitude for the other subsamples (columns 2–4). The partial
F-test statistic is the lowest for single men, but at 16 is statistically significant and comfortably over the
threshold of 10 (Staiger and Stock, 1997). The other subgroups have test statistics with magnitudes
ranging from 175 to 837 and appear in Table III. While CES-D8 (and the other health measures) are
generally not significant in the first stage, the Hausman test for endogeneity reveal that, as suspected,
health and caregiving are endogenous.

There are other interesting patterns of personal characteristics that affect one’s propensity to
continue providing care for an elderly mother. Age has a non-linear effect for adult sons, while having
no effect for adult daughters. Married sons and single daughters are responsive to their outside time

Table III. First stage results for continued caregiving

Married women Single women Married men Single men

Mother died �0.5538��� �0.5415��� �0.4628��� �0.3955���

(0.0191) (0.0409) (0.0243) (0.0987)
Work full-timet �0.0128 0.0633 �0.1598��� �0.1929

(0.0438) (0.0825) (0.0553) (0.1588)
Work at least 0.0073 �0.0546 0.2080��� 0.1336
part-timet (0.0406) (0.0820) (0.0542) (0.1589)
Number of kidst 0.0062 �0.0294�� 0.0013 0.0088

(0.0062) (0.0147) (0.0084) (0.0212)
Age 0.0106 �0.0835 0.1415��� 0.6065���

(0.0303) (0.0578) (0.0424) (0.1331)
Age squared �0.0001 0.0007 �0.0012��� �0.0050���

(0.0003) (0.0005) (0.0003) (0.0011)
Educ oHS 0.0847� �0.0730 0.1497��� 0.1326

(0.0471) (0.0641) (0.0518) (0.1285)
HS degree 0.0366 �0.0253 0.1667��� �0.1584

(0.0531) (0.0876) (0.0559) (0.1467)
At least some 0.0573 �0.0351 0.1131� �0.0074
College (0.0624) (0.0941) (0.0604) (0.1894)
White/Caucasian 0.0559 0.0244 0.0473 �0.2614��

(0.0726) (0.0737) (0.2069) (0.1071)
CES-D8 �0.0119 �0.0102 0.0008 �0.0279

(0.0084) (0.0116) (0.0100) (0.0226)
Observations 1270 347 817 123
R-squared 0.21 0.25 0.17 0.47
Year fixed effects X X X X
F-test on death variables 837.32��� 175.42��� 361.19��� 16.04���

Note: These regressions also include: log(net worth), education of the mother, education of the father, the number of children age,
age squared, work in the previous wave, education categories, race, foreign born and Hispanic indicators, health of the mother,
controls for missing values, and wave indicators. The sample is of those providing care in the previous wave, not coresiding before
the caregiving episode, and with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%.

5Since we include the lagged-dependent variable in the regression, we have 16 first-stage regressions (4 subsamples and 4 outcome
measures). Table III presents the first-stage for the CES-D8 first-stage. The other first-stage regressions, where we control for
different health characteristics, are similar in both the magnitude of instrument and the covariates.

N. B. COE AND C. H. VAN HOUTVEN998

Published in 2009 by John Wiley & Sons, Ltd. Health Econ. 18: 991–1010 (2009)

DOI: 10.1002/hec



commitments, with full-time working sons being more likely to stop providing care, as are those single
daughters with more children. Education is a determinant for married individuals, with the less
educated more likely to continue providing care. Note that these regressions also include parent’s
education and the individual’s net worth (both of which are insignificant) in order to control for
socio-economic status, thus the education finding is not simply a socio-economic effect. Race does not
seem to be a determinant of continued caregiving for any of the subgroups except single men, with
white single men being over 24% more likely to stop caring for their parent than their minority
counterparts.

6.3. Health effects of continued caregiving

Table IV presents the effects of caregiving on depressive symptoms for married women for all
specifications we have explored. The first two columns present the simple OLS and IV linear models.
Since the CES-D8 is a count variable, we also present the results from Poisson and IV Poisson models in
columns 3 and 4. Columns 5 and 6 present random-effects models, while the A-B fixed-effects models
are in columns 7 and 8.6 We only report the coefficients on the lagged-dependent variable and the
coefficient of interest on caregiving behavior.

The OLS (column 1) estimates suggest that among caregivers, those who continue caregiving report
0.24 more depressive symptoms than those who stop caregiving, on average. Once we control for the
endogeneity of stopping caregiving (column 2), the estimate increases, suggesting that continuing
caregiving increases the number of depressive symptoms by 0.56 compared to those who stop caregiving
due to the death of their mother.

Since CES-D8 is a count variable and not a continuous one, we also estimated the relationship using
a Poisson model. While the coefficients change a bit, the general story is still the same. Continued
caregiving and depressive symptoms are correlated and causally linked. If anything, the linear model
underestimates the causal effect. As one can see from columns 1 and 2, there are very few out-of-support
predictions when using the linear model.7 Thus we feel that the linear model fit is satisfactory, and
continue using it when exploring the more flexible models with different assumptions about the error
terms.

In columns 5 and 6 of Table IV, we present the regression results when including a random effect.
This assumes an individual error term that is not correlated with our observable characteristics. While
the estimates remain stable, the Breusch and Pagan Lagrange-multiplier test clearly does not support
the need for random effects in this case. Random effects is inconsistent when lagged-dependent
variables are included in the model, and the Hausman test indicates the need for a fixed-effect
specification. As mentioned above, fixed-effect models with lagged-dependent variables suffer from the
Nickell (1981) bias, and thus we turn to A-B estimation (columns 7 and 8). In column 7, we limit the
instrument for current health to only the two-period lag, and in column 8, we allow for two- and three-
period lags to be instruments. The tests on the error structure (AR(1) and AR(2) tests) indicate that the
A-B method is appropriate for the data. The results show that this estimation technique yields
very similar, although slightly larger, estimates of the effect of continuing caregiving on caregiver
depressive symptoms. Continuing to provide care for a sick mother increases the reported number of
depressive symptoms by 0.6 compared to caregivers who stop due to the death of the mother. On a base

6Since the A-B estimators require individuals to be observed in at least three waves, the sample sizes decrease. We have done the
full analysis keeping the sample consistent, and it does not materially change the estimates or conclusions of the paper, thus we
present the OLS and IV results with the largest sample size.

7Much like comparing a linear probability model to a probit or logit model, the number of out of sample predictions is one way to
see the goodness of fit for the linear model. We could transform the CES-D8 variable into one that is bound between 0 and 1
simply by dividing by 8, necessitating a logit model, and thus the number of out-of-support predictions seems relevant in this case
as well.
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mean of 1.26 points in this subsample, this represents over a 47% increase in baseline depression
symptoms. It is also very clear that controlling for CES-D8 in the prior wave is an important predictor
in our dynamic setting in most cases, with a positive effect of past depressive symptoms on current
depressive symptoms.

Table V presents the health effects of continued caregiving, showing all of the subsamples separately.
Each cell is an estimate of different regressions estimating the effect of continued caregiving on a
different health outcome for a different subsample. We report the results from the favored estimation
strategy (linear IV or A-B).

We find that continued caregiving has different impacts on three of our groups. Continued caregiving
causes negative health effects for married women compared to those who stop caregiving due to the loss
of the mother, as highlighted in Table IV. Besides a 47% increase in baseline depressive symptoms, we
also find a significant decrease in the likelihood of reporting excellent or very good health (10%)
compared to caregivers who stop caregiving.

The health effect for married men is mixed. We find increased depressive symptoms among married
men, by 0.65 points on the CES-D8. Since the average number of depressive symptoms is even smaller
among this subsample (0.78), this is a large effect, increasing the number of depressive symptoms by
over 83%. Yet, contrary to married women, married men who continue to provide care are almost 17%
more likely to report themselves in excellent or very good health, compared to those who stop
caregiving due to the death of their mother.

A priori one might expect to see stronger health effects among single persons who continue
caregiving, since they do not have a spouse to help share the burden, yet our results do not indicate this
is the case. Our only significant result is for single men, who are almost 40% more likely to report

Table V. Health effects of continued caregiving

CES-D8 Heart condition High blood pressure Good health

Married women
Care givingt2,t 0.5997�� �0.0440 �0.0135 �0.1020�

(0.2934) (0.0337) (0.0495) (0.0609)
N 1229 1270 1270 1270
Estimation method A-B (1) IV IV IV

Single women
Care givingt2,t �0.3500 �0.0138 �0.0765 �0.1611

(0.5160) (0.0764) (0.0946) (0.1581)
N 347 347 317 317
Estimation method IV IV A-B (1) A-B(1)

Married men
Care giving t2,t 0.6463�� 0.0446 �0.0009 0.1676��

(0.3063) (0.0489) (0.0663) (0.0848)
N 808 817 817 817
Estimation method A-B (1) IV IV IV

Single men
Care giving t2,t �0.3725 0.3971�� �0.1508 0.0738

(0.7735) (0.1602) (0.1491) (0.2551)
N 116 123 116 116
Estimation method A-B(1) IV A-B(1) A-B(1)

Note: These regressions also include log(net worth), education of the mother, education of the father, the number of children age,
age squared, work in the previous wave, education categories, race, foreign born and Hispanic indicators, health of the mother,
controls for missing values, and wave indicators. The sample is of those providing care in the previous wave, not coresiding before
the caregiving episode, and with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%.

HEALTH EFFECTS OF CAREGIVING 1001

Published in 2009 by John Wiley & Sons, Ltd. Health Econ. 18: 991–1010 (2009)

DOI: 10.1002/hec



having a heart condition than those who stop providing care to their mothers. The OLS results are
smaller (11% more likely) but still statistically significant.

6.4. Robustness checks

We would also have liked to classify informal care as intensive versus non-intensive, as others in the
literature have done (Ettner, 1995; Heitmuller, 2007). Because the measure of hours of care is suspect,
with many cases falling below the 100 hour threshold respondents were told to use in answering the ‘any
caregiving’ question, we cannot separate intensive and occasional caregivers, as others have done.
Instead, we can separate those who help with chores and those who help with personal care, and try to
address intensity with the assumption that chore help is less intense or demanding. As expected, we
estimate larger health effects for personal care and smaller health effects for chore care than when these
measures are combined.8 Due to the drop in incidence of caregiving, though, when separating the
measures, we cannot rule out that these are the same as the average effect reported.

In order to test the validity of the exclusion restriction that the death of the mother does not have a
direct impact on the health of the adult child, we have run the exact same regressions including the death
of the mother directly in the model instead of as an instrument. This time, however, the sample is limited
to individuals whose mother is alive, whose father is not, who do not co-reside with their mother, and
who are not caregivers. This test assumes that the death of a mother would affect the health of all
children equally, except through the caregiving channel.9 As Table VI illustrates, we find very few direct
effects of the death of the mother among this sample of non-caregivers. For married women, we actually
find the reverse effect for depressive symptoms suggesting that our measured effect for caregiving is a
lower bound. We also find improvements in blood pressure for married men. We take solace in the fact
that the estimated coefficients are quite small (a factor of 10 smaller than our caregiving effects), with
relatively small standard errors.

6.5. Interpretation and multiple-hypothesis testing

Given that we test multiple dimensions of health outcomes, it is important to specify if we are testing
individual or multiple hypotheses, and if it is the latter, to adjust the significance levels appropriately.
There are four levels of hypotheses about health effects that we could test: (1) all individually, regardless
of any affects on any other health measures, (2) mental health, (3) physical health, and (4) all health
measures. For the first and second hypotheses, no adjustments need to be made to the significance levels
(since we only have the depression measure for mental health), and the interpretation is as presented
above. This is our preferred interpretation.

In order to test if there are any effects on physical health from continued caregiving, we have to
adjust the significance levels for this joint hypothesis. If the probability of false rejection is to remain at
0.10 for this triple-hypothesis test, then we need to adjust individual significance to 0.0345 (Veazie,
2006), eliminating the significance of self-reported health effects for both married men and married
women. The results for heart conditions for single men remain significant, even under this more
stringent test, thus we can conclude that there are significant effects on physical health for single men. If
we test the null hypothesis that there are no health effects at all, one would have to adjust the
significance tests further to 0.026 to keep the probability of a false positive at 0.10. We can only reject
this hypothesis for single men.

8Precise coefficients are available from the authors, but not included here.
9One could argue that those children with a higher emotional attachment become caregivers, and thus there would be a differential
effect. Since there is no way to capture the depth of the relationship between a mother and the child empirically, the assumption of
equal effects, while potentially strong, will have to suffice.
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6.6. Persistence of the effects

In order to gauge the importance of the health impacts of caregiving, it is important to know if these
health effects are temporary or persistent. We test for persistence by testing for health effects another 2
years after we observe a person providing informal care. Recall that the reference group is individuals
that provided care in time t5 0, and stopped in time t5 2 due to the death of the mother, and now we
are comparing health outcomes at t5 4. We present the results in Table VII.

Although the effects on self-reported health appear short lived, we find that the depressive effect for
married women and the heart conditions for single men who continue caregiving are persistent.
Continuing to care at time t5 2 increases the depressive symptoms for married women by 0.65 points
(on an 8-point scale) 2 years later, which is similar in magnitude to the immediate effect. The increase in
the probability of reporting a heart condition increases to 0.61 when measured at time t5 4, compared
to 0.40 at time t5 2. Although the estimate of the depressive effect for married men is quantitatively
smaller than the earlier estimate, the model is not precise enough for us to determine if the depression
effects for married men diminish over a longer time period or not. Our sample becomes too small to
estimate effects 4 years after caregiving stopped (t5 6).

6.7. Initial caregiving

6.7.1. The first stage. The individual significance of the instruments and partial F statistics in Table VIII
(column 1) show the performance of the identification for each subsample examined. The family

Table VI. Testing the direct health effects of mother’s death

Heath Measuret12

CES-D8 Heart condition High blood pressure Good health

Married women
Mother diedt2,t �0.2196� 0.0002 0.0075 0.0030

(0.1292) (0.0148) (0.0214) (0.0338)
N 1507 1567 1567 1507
Specification A-B (2) OLS OLS-RE A-B (1)

Single women
Mother diedt2,t �0.1176 0.0056 0.0545 0.0167

(0.2546) (0.0216) (0.0340) (0.0525)
N 522 522 583 522
Specification A-B (1) A-B (1) OLS A-B (1)

Married men
Mother diedt2,t 0.0285 0.0083 �0.0369� �0.0173

(0.0969) (0.0184) (0.0191) (0.0293)
N 1813 1870 1866 1810
Specification A-B (1) OLS OLS A-B (1)

Single men
Mother diedt2,t 0.0543 �0.0037 0.0111 0.0708

(0.3199) (0.0460) (0.0630) (0.0790)
N 219 234 234 219
Specification A-B (1) OLS OLS A-B (1)

Note: These regressions also include: log(net worth), education of the mother, education of the father, the number of children age,
age squared, work in the previous wave, education categories, race, foreign born and Hispanic indicators, health of the mother,
controls for missing values, and wave indicators. The sample is of those adult children who never provide care during the
1992–2004 observation window, not coresiding, and with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%; ���significant at 1%.
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structure characteristics provide strong identification for married women and married men, but not for
singles. For single women and single men, the individual instruments are significant predictors of
providing any care at the 5% level, but partial F statistics are nevertheless below the desired value of 10
(Staiger and Stock, 1997). We focus our discussion of results on the two subsamples where we have a
strongly identified system, namely married women and married men.

6.7.2. Detection of endogeneity. Contrary to our expectations, endogeneity did not exist for selection
into caregiving. Examining the first stage regressions in more detail (Table IX), the lack of endogeneity
becomes less surprising in one aspect, because initial health status is not a significant predictor of
informal care in most cases. Only high blood pressure and having a heart condition in the past wave are
associated with a significant increase in the likelihood of being a caregiver for married men (and this is
marginally significant at the 10% level).

6.7.3. Additional specification tests. We examined A-B models to address unobserved heterogeneity in
initial caregiving. For both one- and two-lagged A-B models, specification tests indicated that they were
not appropriate. In addition, for the high blood pressure and heart condition outcomes, linear models
predicted too frequently (over 25% of the time) outside of the unit interval, hence we present probit
models for these two outcomes. For excellent or very good health, we report linear results for ease of
interpretation, because the linear models fit the data well for this health outcome.

6.7.4. Health effects. Table X presents the health effects of beginning to provide care for one’s mother.
We find a significant increase in depressive symptoms for married women upon initial caregiving

Table VII. Longer-term health effects (2 years out)

CES-D8 Heart condition High blood pressure Good health

Married women
Care givingt2,t 0.6498�� �0.0192 �0.0422 �0.1059

(0.3149) (0.0418) (0.0677) (0.0777)
N 996 996 996 996
Estimation method IV IV IV IV

Single women
Care givingt2,t �0.0999 �0.0905 �0.2269 0.0637

(0.7149) (0.0884) (0.1520) (0.1155)
N 258 258 258 258
Estimation method IV IV IV IV

Married men
Care givingt2,t 0.5777 �0.0877 �0.0190 �0.0820

(0.3577) (0.0881) (0.1029) (0.1160)
N 632 632 632 632
Estimation method IV IV IV IV

Single men
Care givingt2,t �0.2385 0.6076�� �0.1058 �0.0730

(0.9005) (0.2529) (0.2540) (0.3320)
N 89 89 83 83
Estimation method IV IV A-B(1) A-B(1)

Note: These regressions also include: log(net worth), education of the mother, education of the father, the number of children age,
age squared, work in the previous wave, education categories, race, foreign born, and Hispanic indicators, health of the mother,
controls for missing values, and wave indicators. The sample is of those providing care in the previous wave, not coresiding before
the caregiving episode, and with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%; ���significant at 1%.
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(column 1 of Table IX). Although significant, the magnitude is small, or a 0.17 points increase in the
CES-D8 score. Considering mean values on the CES-D8 of 1.16 among caregivers and 0.27 among non-
caregivers, however, 0.17 represents a 15% increase in the mean score.10 There are no other significant
initial health effects of initial caregiving among married women and no significant health effects of
initial caregiving on married men (Table X).

6.7.5. Persistence of the effects. Examining health effects 2 years after the start of caregiving (caregiving
for the first time in t5 0 and health in t5 2) shows more numerous negative health effects for married
women (Table X, lower panel). Here, the relevant comparison group is persons who were not caregiving

Table VIII. First stage: selection into caregiving for the first time

Family1 structure

Single men
Number of boys �0.032���

(0.012)
F(1, 227) 7.4���

Obs 447
R-squared 0.10

Married men
Number of girls �0.0158���

(0.0045)
F(1, 1531) 12.35���

Obs 3668
R-squared 0.05

Single women
Number of boys �0.0186��

(0.0072)
F(1, 553) 6.69��

Obs 1255
R-squared 0.07

Married women
Number of girls �0.0204���

(0.0047)
F(1, 140) 18.76���

Obs 3309
R-squared 0.07

Note: The sample is of those not providing care in the previous wave, not coresiding
before the caregiving episode, and with only the mother alive.
1Adult child-level regressions also include lagged health, log(net worth), age, age
squared, work in the previous wave, education categories, race, foreign born, Hispanic
indicators, mother and father’s education, mother’s health, and wave indicators. Each
first stage regression controls for a single measure of lagged health. Here, we highlight
the first stage regressions that controlled for lagged self-rated health because it is
representative of all.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%;
���significant at 1%.

10For initial caregiving, if one only separates the sample by personal care and chore care providers, then the effects for married
women on depressive symptoms is stronger for personal care and slightly smaller for chore care, reflecting that personal care is
likely more intensive. There are no other significant effects for married women when you separate the measure by personal care
and chores. We prefer to report both types of care as the measure of informal care in the paper, since it shows the overall
commitment to informal care.
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in time t5 0. There is a 3 percentage point (12%) lower likelihood of being in excellent or very good
health ( po0.10) for caregivers compared to noncaregivers and a 3 percentage point (15%) higher
likelihood of having high blood pressure (marginal effects calculated from probit estimates in Table X).
The null effects for married men also persist. Examining 4 years out, caregiving’s effects on health
becomes even stronger (Table X). For example, married women caregivers 4 years out have a nearly 14
percentage point reduction in the likelihood of being in at least very good health compared to married
women non-caregivers ( po0.05). The chance of having high blood pressure also increases
by 5 percentage points (a 63% predicted chance for caregivers compared to a 58% predicted chance
for non-caregivers). The depressive symptom effect reappears for married women 4 years out,
with caregivers having a 0.20 points increase in their CES-D8 score. There are still no effects for
married men.

If we adjust the significance levels in order to test multiple hypotheses, we can reject all four null
hypotheses that (1) there are no long-term health effects individually, (2) there are no long-term
(4-years) depressive symptom effects, (3) there are no long-term physical health effects, and (4) there are
no long-term health effects (4-years) for the subsample of married women.

Table IX. First stage results for initial caregiving

Married women Married men

Good
healtht�2

Heart
conditiont�2

High blood
pressuret�2

Good
healtht�2

Heart
conditiont�2

High blood
pressuret�2

Number of girls �0.0202��� �0.0204��� �0.0203��� �0.0197��� �0.0195��� �0.0195���

(0.0047) (0.0047) (0.0047) (0.0050) (0.0050) (0.0050)
Health last wave �0.0064 �0.0211 �0.0230 �0.0212 0.0624� �0.0487

(0.0161) (0.0258) (0.0254) (0.0158) (0.0230) (0.0346)
Full-time work last wave �0.0030 �0.0033 �0.0039 �0.0502 �0.0503 0.0617�

(0.0254) (0.0253) (0.0258) (0.0342) (0.0342) (0.0162)
Part-time work last wave �0.0223 �0.0239 �0.0034 0.0638� 0.0214 0.0206

(0.0258) (0.0271) (0.0173) (0.0345) (0.0344) (0.0345)
Age 0.0081� 0.0080� 0.0081� �0.0025 �0.0025 �0.0025

(0.0047) (0.0047) (0.0047) (0.0038) (0.0038) (0.0038)
Age squared 0.2224�� 0.2209�� 0.2230�� �0.0055 �0.0056 �0.0040

(0.0971) (0.0973) (0.0973) (0.0706) (0.0708) (0.0712)
Number of kids �0.0047�� �0.0046�� �0.0047�� 0.0004 0.0002 0.0003

(0.0021) (0.0021) (0.0021) (0.0014) (0.0014) (0.0014)
Missing kids �0.0309 �0.0320 �0.0309 0.0105 0.0088 0.0107

(0.0288) (0.0288) (0.0288) (0.0299) (0.0299) (0.0299)
Number of grand kids 0.0969��� 0.0978��� 0.0977��� 0.0265 0.0273 0.0270

(0.0231) (0.0231) (0.0231) (0.0195) (0.0196) (0.0196)
Missing grand kids �0.1269 �0.1260 �0.1261 �0.0368 �0.0359 �0.0390

(0.1223) (0.1218) (0.1228) (0.0576) (0.0576) (0.0587)
Mom needs help 0.0223 0.0225 0.0223 0.0381� 0.0391� 0.0383�

(0.0284) (0.0284) (0.0284) (0.0224) (0.0225) (0.0225)
Missing mom needs help 0.0072��� 0.0072��� 0.0073��� �0.0022 �0.0019 �0.0022

(0.0022) (0.0022) (0.0022) (0.0024) (0.0024) (0.0024)
Mom can be �0.0011 �0.0012 �0.0012 0.0034 0.0032 0.0033
Left alone (0.0028) (0.0028) (0.0028) (0.0025) (0.0025) (0.0025)
Observations 3267 3268 3268 2990 2991 2991
R-squared 0.07 0.07 0.07 0.06 0.06 0.06

Note: Regressions also include lagged health, log(net worth), age, age squared, work in the previous wave, education categories,
race, foreign-born, and Hispanic indicators, mother and father’s education, mother’s health, variables for missing values, and
wave indicators. The sample is of those not providing care in the previous wave, not coresiding before the caregiving episode, and
with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%; ���significant at 1%.
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7. CONCLUSIONS

The literature on the effects of providing informal care has been dominated by the health effects of
spouses providing care for each other or the work effects on adult children in the short term. We
contribute a new strand to the literature, focusing on the mental and physical health effects of
caregiving on adult children, controlling for both selection in and selection out of caregiving. We focus
on adult children who only have a mother alive (and not a father), because we wanted to understand the
effects on children who were more likely to be the primary caregiver of the parent. We do not include
adult children who co-reside with their mothers prior to the need for caregiving, because their financial
and emotional ties are fundamentally different from non-coresiding families. It is also difficult to
measure caregiving among co-resident children. Accounting for endogenous selection into caregiving
and endogenous selection out of caregiving helps to provide a clearer picture of informal caregiving on
key health outcomes of adult children than have been previously possible. Because it is a longitudinal
data set, we also control for health in the prior period in examining health, in order to not overstate the
effect of informal care on health.

Importantly, we use a very strong and innovative instrumental variable that creates a switching
mechanism from caregiving to non-caregiving – the death of a mother. This allows us to control for the
inherent endogeneity in the decision to stop caregiving. Empirically strong and theoretically convincing,
this instrument may be useful for other applications in which the end of an episode of caregiving would
be suspected to be endogenously determined.

Table X. Health effects of iniating informal care to an elderly mother

CES-D8t Good health or bettert High blood pressuret Heart conditiont

OLS OLS Probit Probit

Initial effects
Married women
Healtht�2 0.4624��� 0.5129��� 1.8476��� 4.233���

(0.0297) (0.0189) (0.0831) (0.1570)
Caregivingt 0.1665�� 0.0044 0.0084 0.0643

(0.0731) (0.0167) (0.0751) (0.1245)
Observations 3310 3308 3309 3309
Individuals 1403 1403 1403 1403
R-squared 0.24 0.39

Married men
Healtht 0.4227��� 0.4873��� 3.7253��� 4.2947���

(0.0343) (0.0195) (0.1041) (0.2071)
Caregivingt 0.0269 �0.0202 0.0383 0.1073

(0.0647) (0.0203) (0.1142) (0.1285)
Observations 2993 2990 2993 2987
Individuals 1239 1239 1239 1239
R-squared 0.19 0.34
Persistence of effects

Married women
Caret & Healtht12 0.1062 �0.0312� 0.1850�� 0.0631
(N5 3075) (0.0741) (0.0185) (0.0799) (0.0946)
Caret & Healtht14 0.2005�� �0.1384�� 0.2571��� 0.1082
(N5 2542) (0.0892) (0.0688) (0.0807) (0.0930)

Note: These regressions also include log(net worth), education of the mother, education of the father, an indicator for whether the
number of children is unreported, age, age squared, work in the previous wave, education categories, race, foreign born, Hispanic
and wave indicators. The sample is of those not providing care in the previous wave, not coresiding before the caregiving episode,
and with only the mother alive.
Robust standard errors in parentheses. �Significant at 10%; ��significant at 5%; ���significant at 1%.
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We find different health effects of caregiving depending on the duration of caregiving,
with key differences between caregivers who continue caregiving and initial caregivers. We find
effects for three out of four subgroups of adult children; only the health of single women appears to be
unaffected.

We find that continued caregiving leads to a 47% increase in the depression index for married women
(CES-D8) and an 83% increase for married men. We find that there is persistence in the depressive
symptoms effect for women, where it is still significant and negative 2 years later. Although the mean
CES-D8 score of these samples is below the clinical cut off for probable depression at a score exceeding
4 or 5, a half-point increase in the CES-D8 score is large in magnitude. Single men caregivers also
experience an increase in the probability of reporting heart conditions.

For initial caregivers, there is a significant but small increase, by 15%, in depressive symptoms
for married women immediately and no health effects for married men. Examining health outcomes 2
years later shows that negative physical health effects are delayed for married women – there is a
small but significant decrease in the likelihood of being in very good or excellent health and a
significant increase in the likelihood of having high blood pressure. Furthermore, health effects for
married women persist up to 4 years out for these two categories and the effects on depressive symptoms
become larger.

In the analysis of initial selection into caregiving, we find that although the instrumental variables on
family structure are useful in describing the cross-section of caregivers, which has also been found in
other cross-sectional studies, they are not successful in all subgroups when examining the dynamics
within a family, particularly for single men and single women. Increased sample sizes for single men and
women may help the performance of the instruments. Future work should turn to creating time-varying
instruments to identify initial selection into caregiving in the dynamic setting. This would help us
understand whether our null effects for singles were due to true null effects, sample size limitations, or
weak identification in the dynamic setting.

Beyond these important health effects, future studies should focus on how the health effects and time
burden of caregiving translate into larger wealth effects. Many studies have examined a snapshot of
short-term work effects (Ettner, 1995; Lo Sasso and Johnson, 2004; Crespo, 2006; Heitmuller, 2007;
Heitmuller and Inglis, 2007), along with one longitudinal study on work outcomes (McGarry, 2003). It
is well documented that health declines can lead to early retirement (for example, Currie and Madrian,
1999). Thus, considering broader wealth measures, such as early retirement, pension accrual and net
worth change over time, possibly due in part to increased expenditures on health care from caregiver
health effects, are critical to understanding the full impact of caregiving on the informal caregiver.
Understanding the health effects is an important step in completing the puzzle on the net benefits of
informal caregiving to society.
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