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Abstract

The prevalence and incidence of divorce at older ages have doubled since 1990. We
use Health and Retirement Study data to describe associations between divorce,
remarriage and health in middle and later life, following individuals and couples
through divorce and remarriage in models with individual or couple fixed effects. At
middle and older ages, divorce is more often associated with adverse physical and
mental health changes for women than for men. Remarriage is associated with a
restoration of health and depression to pre-divorce levels for men and women.
However, men are more likely to remarry. Evidence from couple models suggests
that for husbands, but not wives, remarriage may be associated with less depression
than the baseline marriage. Differences in self-reported health associated with
divorce appear linked to (diagnosed) mental health conditions among wives and
physical health conditions among husbands.
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1 Introduction

The prevalence and incidence of divorce have been rising among the middle-aged
and elderly, doubling for those aged 50 and older between 1990 and 2010 (Brown
and Lin 2012; Kennedy and Ruggles 2014). A substantial literature finds evidence of
adverse impacts of divorce on mental and physical health (Waite and Gallagher
2000; Hughes and Waite 2009; Bronselaer et al. 2008). Married persons have health
advantages that vary by gender, health outcome, as well as the duration of marriage.
Marriage has been linked to lower risks of mortality, cardiovascular disease, and
cancer (Lillard and Waite 1995; Goodwin et al. 1987; Reczek et al. 2016).

Despite evidence relating marriage to health, few studies correlate health transi-
tions with divorce and remarriage at middle and older ages. Those that do find more
evidence of changes in mental than physical health following divorce (Hughes and
Waite 2009, p. 344). Even fewer use prospective data to track health transitions of
respondents who undergo marital transitions in middle and older ages, the purpose of
the present paper.'

This study investigates whether divorcing later in life is associated with dete-
riorating health using the first 10 waves of the Health and Retirement Study (HRS).
The HRS has followed middle-aged and elderly individuals since 1992.” The HRS
follows couples longitudinally even when they are no longer married, providing a
unique opportunity to compare changes in spouses’ health following divorce. To our
knowledge, this is the first study to describe differences between spouses, within
couples, in health transitions following divorce or remarriage. Our research questions
include: Do people who divorce at middle and older ages experience greater declines
in physical and mental health than their married same-sex counterparts? Do changes
in health associated with divorce and remarriage differ between men and women?
Are divorce and remarriage associated with changes in health trajectories? What
mechanisms link divorce and health? Following couples, do wives differ from their
husbands in the physical and mental health transitions they experience following
divorce and remarriage at middle and older ages?

The next section summarizes theories and evidence linking divorce to health with
a focus on longitudinal evidence. Section 3 describes the data and empirical
approach. Summary statistics and results from multivariate models are presented in
Section 4. Section 5 concludes.

2 Theoretical and empirical relationships between divorce and health

As noted, a vast literature has documented relationships between marital status and
health (see Waite and Gallagher 2000; Wilson and Oswald 2005; Wood et al. 2007;
Bronselaer et al. 2008 for reviews), including associations between divorce and
disability, mental health, self-rated health, and mortality (e.g., Pienta et al. 2000;

! Studies that do focus on older populations are e.g., Zhang and Hayward (2006), Hughes and Waite
(2009), Dupre et al. (2009), Reczek et al. (2016)

2 The HRS (Health and Retirement Study 2011) is sponsored by the National Institute on Aging (grant
number NIA U01AG009740) and is conducted by the University of Michigan.
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Aseltine and Kessler 1993; Simon 2002; Williams and Umberson 2004; Dupre and
Meadows 2007; Pudrovska and Carr 2008; Dupre et al. 2009; Goldman et al. 1995).

Several hypotheses could explain the relationship between marital status and
health. The first, “marital health selection,” suggests that it is easier for healthy
people to find marriage partners, and that marriage may not improve health.
Although health selection explains part of the association between divorce and health
(Goldman 1993; Lillard and Waite 1995; Hughes and Waite 2009; Bronselaer et al.
2008), evidence also supports the second hypothesis, “marital protection,” whereby
marriage confers health benefits. Spouses encourage healthy behavior and provide
emotional support, which improves mental and physical health (e.g., Waite and
Gallagher 2000; Wood et al. 2007). Furthermore, due to economies of scale and
specialization in home and market production, married couples have increased time
and household resources that are inputs into health production (Grossman 1972).°
More recent literature has suggested that the association between marriage and health
might be explained by a link between marriage and a more positive outlook on life
(Lucas 2005; Kalmijn 2017). Finally, studies have attributed the health effects of
divorce to temporary stress or the uncertainty following divorce (Bronselaer et al.
2008).

A third hypothesis, “Escape,” a variant of marital selection, suggests that ending a
problematic marriage might improve health and well-being, although empirical
evidence for this mechanism is weak (Kalmijn and Monden 2006).

In sum, the marital selection hypothesis suggests that, although divorced people
have a lower health stock than married people, divorce does not harm health. The
protection hypothesis suggests that a divorce causes a person to lose at a least some
of the protective benefits of marriage.

Empirical studies have also found gender differences in other effects of divorce
that may produce gender differences in health. Women tend to experience a sub-
stantial reduction in family income after divorce (Smock et al. 1999), face a greater
marital status gap in wealth than men (Zissimopolous et al. 2015), and are more
likely to lose health insurance dependent coverage through the ex-spouse’s employer
(Lavelle and Smock 2012; Peters et al. 2014). These effects, combined with child-
care responsibilities, are likely to increase stress and health problems among women
following divorce (Dahl et al. 2015).* However, while gender-differences in
responsibilities and economic status would predict more adverse health effects of
divorce for women, differences in social support and health behaviors following
divorce may favor women (Antonucci and Akiyama 1987; Pudrovska and Carr 2008;
Reczek et al. 2016). Men may rely more on their wives for social contact and care
than the reverse and therefore experience a greater loss of support following divorce
(e.g., Berkman and Syme 1979; Sarason et al. 1997; Umberson and Montez 2010).
Moreover, men may resort to heavier drinking after divorce (Reczek et al. 2016).

3 Although market production plays a smaller role in later life, even in later life economies of scale and
specialization in specific home production tasks can provide health investment advantages to married
couples.

4 Consistent with the “economic stress” hypothesis, data collected in the first wave of the HRS reveal that
52% of divorced women worry ‘a lot” about their retirement income, compared to 31% of married women,
32% of divorced men and 25% of married men (authors’ calculations, available upon request).
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Economic, social and behavioral transitions associated with divorce could increase
stress and give rise to health problems over time (Bronselaer et al. 2008; p. 172).

Mechanisms linking marital status and health may differ between older and
younger persons. Health selection may be accentuated in later life due to higher
morbidity levels, declining physical functioning, and the concomitant prospect of
increased demand for care. While older women may be less able than working-age
women to compensate for the economic shock of divorce (Smock et al. 1999; Haider
et al. 2003), child care responsibilities should be less of a concern in later life (Dahl
et al. 2015), as should the loss of health insurance following divorce given universal
coverage under Medicare at age 65. However, loss of a social network due to divorce
may be a greater concern for those who have retired than for those who work, and
potentially more so for retired men than women (e.g., Berkman and Syme 1979;
Antonucci and Akiyama 1987).

A burgeoning literature has considered whether marital quality affects health in
mid- and later-life. Low or deteriorating marital quality has been associated with
inflammation for middle-aged women but not for men (Donoho et al. 2013) and
increased cardiovascular risks for older women, more so than for men (Liu and Waite
2014). If marital quality affects health, then the effects of divorce should vary by
marital quality prior to divorce.

The effects of divorce may depend on the prospects for remarriage and its effects
on health, which the literature suggests are more favorable for men than women. For
women, but not for men, the likelihood of remarriage depends on the age at divorce
and on socioeconomic circumstances (Sweeney 1997). Older men may have more
opportunities to remarry than older women (Bengtson et al. 1990), and expectations
about caregiving responsibilities for a spouse may lead older women to have less
favorable attitudes toward remarriage than younger women (Cancian and Oliker
2000; Davidson 2002). All these considerations suggest that there may be differences
in associations between health, divorce, and remarriage between younger and older
cohorts, and between older men and women.

Many studies have taken a life-course approach, relating the number and timing of
marital transitions, and the duration of differing marital states, to health and health
behaviors at a later age (Hughes and Waite 2009; Zhang and Hayward 2006; Liu
2012). Findings include that: relative to continuously married counterparts, divorced
men and women have worse physical and mental health, and those who remarry
recover, but only partly; marriage loss is associated with an increased risk of car-
diovascular disease for women; adverse health effects of divorce decrease with age.5

Most relevant to the present paper are studies that tracked individuals’ physical
and mental health, health behaviors, and life satisfaction over time, prior to and
following divorce, and considered gender differences in these transitions. Some
studies considered how health changes with duration in different marital states.

Dupre and Meadows (2007) related marital trajectories to the onset of serious
health conditions (diabetes, cancer, heart attack or stroke) in the HRS. They found
that timing, duration, and transitions are important processes linking marital status
and health for women, while for men, timing was less important. Additionally, they
concluded (p. 647) that negative associations between health and divorce may be

5 Hughes and Waite (2009) did not find gender differences.
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reduced by longer marital duration. A study of data from Norway found that divorce
is associated with greater sickness absences, especially among women with children
(Dahl et al. 2015).

Dupre et al. (2009) estimated models that related mortality risk to marital status
and accumulated durations in different marital states. They found (p. 546) that
“accumulation of marital duration was the most robust predictor of survival.” Mor-
tality risk decreased with time married, after adjusting for health-related behaviors
and SES. Divorce initially raised mortality risks for men, but time spent divorced was
unrelated to mortality in fully adjusted models. Divorce was also associated with
increased mortality risk for women. SES adjustment greatly reduced the mortality
risks associated with divorce for both men and women, though the relative risk
remains statistically significantly elevated.

Turning to mental health, in longitudinal analyses of marital transitions in the (US)
National Survey of Families and Households, Simon (2002) found that divorce was
associated with increases in depression among women but not men. Lucas (2005)
found in the German Socio-Economic Panel Study that life satisfaction falls
approaching divorce, declines further following divorce, and partly recovers with
time in the divorced state. Although evidence suggested that men react more nega-
tively to divorce than women, Lucas was reluctant to reach firm conclusions given
mixed evidence of gender differences reported in the literature. On the other hand,
Pudrovska and Carr (2008) found little evidence for an effect of divorce on
depression in the Wisconsin Longitudinal Survey, examining transitions between
1993 and 2004 among persons in their early 50s in 1993. However, they found
divorce was associated with increased alcohol consumption, especially among men,
but the association attenuated over time. Reczek et al. (2016) also found that divorce
is associated with increased heavy alcohol use among men in the HRS data. Mar-
riage, including remarriage, was associated with reduced drinking among men but
increased drinking among women. Qualitative interviews suggested that this pattern
was driven by both behavioral convergence (men drink more than women prior to
marriage) and social control (men report reducing alcohol consumption to be a good
husband).

In a study of Canadian longitudinal data, Averett et al. (2013) included individual
fixed effects to control for marital selection, and found that divorce was associated
with increased smoking and depression for men, but reduced alcohol consumption
for both women and men. On the other hand, a dynamic model of health that
included as controls both lagged health indicators and estimates of unobserved
health-related heterogeneity revealed no effect of divorce on health in the UK (Kohn
and Averett 2014).

Finally, to our knowledge, no study has directly compared husbands’ and wives’
health trajectories, within couples, through and following divorce. However, Reczek
et al. (2016) estimated couple models to study the dynamics of husbands’ and wives’
alcohol use. They estimated logistic growth curves for alcohol use that allowed for
correlation of intercepts and slopes across spouses (within couples). They found few
significant cross-effects (i.e. husband’s slope or intercept affecting wife’s slope or
intercept or vice versa). They did not, however, follow couples as they transitioned
from marriage to divorce.
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1086 A. Zulkarnain, S. Korenman

Mare and Palloni (1988), studied cross-spouse effects of socioeconomic differ-
ences on survival in a model that controlled for shared but unmeasured traits using
couple data, and found that most of the variation exists within couples (between
husbands and wives) rather than between couples. We, thus, expected (and found)
ample within-couple variation in health that could be used to estimate within-couple
(husband-wife) differences in associations between marital status and health.

The current study builds on and extends the literature on marital status in mid- and
later life (e.g., Hughes and Waite 2009; Zhang and Hayward 2006; Liu 2012;
Donoho et al. 2013). It addresses marital selection on unmeasured characteristics by
using models with individual fixed effects, in line with Averett et al. (2013). It adds
to this literature by also studying within-couple differences in the relationship
between marital status and health in models with couple fixed effects, comparing
wives to their own husbands. Finally, it extends the work of Dahl et al. (2015), and
Reczek et al. (2016) by tracking trajectories of health before and after divorce for an
older population.

3 Data and econometric models

We used data from the HRS, a longitudinal dataset that surveys people ages 50 or
older every two years about their health, economic status, family structure, and other
relevant characteristics. We constructed two analysis samples using the first 10 waves
of the publicly-available RAND HRS Data (2011): 1. all individuals married or
partnered at the baseline interview; and 2. linked “divorcing” couples who were
married or partnered at the baseline interview and interviewed at least once after
divorce (or separation for partnered couples, hereafter referred to as divorce).® The
individual sample includes 10,946 women (607 of whom divorce and 172 remarry)
and 10,856 men (533 of whom divorce and 185 remarry); together they contributed
130,734 person-year observations. In all, over the period of 20 years (10 survey
waves), 13% of person-year observations were lost from non-response. However,
only 6% of persons were eventually dropped from the sample due to non-response.
On average, women were observed in the divorced state in 2.6 waves, and men in 1.8
waves.

The couple sample includes 520 divorcing couples with 5,534 person-year
observations. From all matched divorcing couples that were married at baseline, 23%
of couple-year observations were lost due to non-response of one spouse over the
period of 20 years (10 survey waves). Only 8% of couples were lost due to one
spouse being dropped from the sample due to non-response.” On average, couples
were observed in the divorced state for 2.9 survey waves. Of the 520 divorcing
couples, 169 wives remarried, while 200 husbands remarried. Some analyses
explored the sensitivity of results to a correction for mortality attrition.

§ Brown and Wright (2017) find that about 4.6% of previously married individuals over age 50 cohabit.
We included those partnered/cohabiting as “married”. Our conclusions are not sensitive to dropping them
from the sample. Results are available upon request.

7 These attrition rates are in line with the other studies of the HRS (e.g., Reczek et al. 2016; Dupre et al.
2009).
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This paper focuses on the associations of health with transitions into divorce and
into subsequent remarriage following the baseline marriage. In most models, a
divorce (remarriage) begins at the first survey after divorce (remarriage).® However,
in models that study health transitions over time, divorce was assumed to occur at the
midpoint of the interval between the last survey date when marital status was
recorded as married or partnered and the first survey date when it was recorded as
divorced or separated.

The first outcome of interest is based on self-reported general health status. Self-
reported health predicts survival and is a reliable measure of general health (Mii-
lunpalo et al. 1997; McGee et al. 1999) after adjustment for socio-economic status
and race (Dowd and Todd 2011). Specifically, the physical health outcome is an
indicator of self-reported “bad” health (i.e., fair or poor) versus good, very good or
excellent health.

The second outcome of interest is mental health. We used the HRS’ abbreviated 8
- item version of the Center for Epidemiologic Studies Depression (CESD) scale,
which is considered to be a highly reliable indicator of the likelihood of clinical
depression (Radloff 1977). Specifically, the depression outcome is an indicator for
whether clinical depression is likely, as measured by a score of four or above on the
abbreviated CESD scale.’

Covariates include years of education, dummy variables for black and Hispanic
identification, census division, HRS cohort, and age (as a quadratic) which is also
interacted with gender to allow for gender-specific age profiles of health. Adjusted
household income was explored as a mediator in the relationship between marital
status and self-reported health, and defined as the sum of the head and spouse’s
income, divided by the square-root of the household size (OECD 2009).'° It is top-
coded at $300,000 (inflation adjusted to 2010) to reduce the influence of HRS
imputation errors (Alwin et al. 2014). Mental and physical health conditions were
also explored as mediators in the association between marital status and self-reported
health. Besides the depression indicator, psychological condition, which is an indi-
cator for whether a person was ever diagnosed with an emotional, nervous, or
psychiatric condition, was explored as a potential mental health mediator. Addi-
tionally, indicators for whether a person was ever diagnosed with physical health
conditions (high blood pressure, diabetes, cancer, lung disease, heart condition,
stroke, and arthritis) were explored as potential physical health pathways through
which divorce could be associated with general self-reported health.

8 The remarried include respondents who either changed marital status from divorced or separated to
partnered or married, or who changed partners.

° This corresponds to clinical depression indicated by a score of 16 or more on the full scale (Steffick
2000). The Online Appendix provides additional information on imputation of missing information and
other details of measure construction. Models also included a dummy variable to indicate the use of
imputed depression data.

10 The HRS collects income information of the household head and spouse only.
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1088 A. Zulkarnain, S. Korenman

To estimate the relationship between marital status and health among individuals,
we estimated the following linear probability model (LP):

Yi[ = ﬂo + ﬁ]DIVjt + ﬁZMalei . DIVU+

psRemjs + p,Male; - Rem;, + fsMale; + Xi'lé +n; + €ir (1)
where the dependent variable, Y;, is, alternatively, a dichotomous health outcome
indicating whether the respondent reports fair or poor health, or an indicator for
depression (CESD >4). DIV, is a binary indicator for whether respondent i is
divorced or separated at time 7. Rem;, is an indicator for whether respondent i is
remarried at time 7. Throughout the paper, remarriage is defined as the marriage
following divorce from the baseline marriage.“ Finally, a vector X;; includes other
demographic characteristics as described above.'?, '

As indicated by equation (1), the main results are from models that include
individual fixed effects (FEs) to control for marital health selection on time-invariant
unobservables; the estimates from these FE models are identified from within-person
variation in marital status and health. OLS models that do not include individual (or
couple) fixed effects cannot control for potential confounders of the health-marital
status relationship. (For results without fixed effects, see Online Appendix Tables A9
and A10). Standard errors were clustered at the individual level to correct for
potential heteroskedasticity and correlation of the error terms within observations for
an individual across survey waves.

Linear probability models facilitate comparisons between models with and
without FEs since marginal effects are undefined in logit models with FEs, and odds
ratios are difficult to compare across models (Mood 2010; Norton 2012). Addi-
tionally, interactions between gender and marital status were of particular interest,
but interaction effects in non-linear models with FEs are easily misinterpreted (Ai
and Norton 2003). In sum, coefficients from LP models are easy to interpret and are
the parameters of interest (probability derivatives).'*

"' While it is possible to model a baseline marriage as remarriage if it is not the respondent’s first
marriage, we were primarily interested in the health-changes associated with changes in marital status in
later life.

12 Health behaviors were considered as either marital-health selection factors or mechanisms. Alternative
models additionally included controls for BMI (based on self-reported height and weight) smoking cur-
rently, household income, more than three alcoholic beverages per day, and a dummy variable for lacking
health insurance, relevant for those younger than 65 years of age. Although inclusion of these controls
reduced the size of the significant divorce associations by 0—1.4 percentage points, statistical significance
was unchanged for 6 out of the 8 significant divorce and remarriage associations reported in Table 2 (and
Online Appendix Table A1). Evidence for an important mediating role of health behaviors was absent for
men and mixed for women. See Online Appendix Table A1l for results.

13 Models also control for widowhood, fully interacted with gender. Controls for race, ethnicity, and
Census region were included to account for the HRS oversamples of blacks and Hispanics and Florida
residents (Winship and Radbill 1994; Solon, Haider, and Wooldridge 2015).

14 Results from logistic regression models are reported in Online Appendix Table A5. Inference was not
affected by the choice of model. Specifically, the coefficients of the variables of interest in Logit models
(Online Appendix Table A5) have the same sign and significance levels as LP models (Table 2, and Online
Appendix Table Al).
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To study the association between marital status and health in the sample of linked
couples, we estimate the following LP model on a sample of matched ex-spouses:

Yji = vo + v, Couple Divorced;, + y,Husband;+

y3Couple_Divorced;; - Husband,j+

2
v4Couple_Divorced;; - Remarried;;;~+ @)

+ysCouple_Divorced;, - Remarriedyy - Husbandy + Xy,0 + &; + vy,

where dependent variable, Yj;, is one of the binary health outcomes described above.
The key independent variable is an interaction of a binary variable Husband;;, indi-
cating whether respondent i in couple j is the husband, and Couple_Divorced;,
indicates whether couple j has divorced or separated by time .'> Also of interest is the
triple interaction of Couple_Divorced;;, Husbandy;, and Remarriedy;, where the latter is
a binary indicator for whether person i in couple j has remarried by time r.'® The
models control for unmeasured time-invariant couple characteristics by including a
vector &; of couple FEs. Standard errors are clustered at the individual level.

Our goal is to describe within-couple gender differences in the effect of divorce and
remarriage. In other words, couple models allow for the study of how a wife’s health
transitions compare to her husband’s health transitions, following changes in marital
status. Couple FEs adjust for couple-specific characteristics, which could be important
confounders of the association between divorce and health; for example, the key
determinants of divorce in the HRS identified by Lin et al. (2018) are couple-specific
(e.g., marital duration and marital quality). In contrast, the gender interaction in the
individual model compares the divorce effect between men and women on average,
rather than directly comparing the experiences of “matched” husband-wife pairs.

The study also describes the health trajectory for both spouses, leading up to and
following divorce and remarriage. For this purpose, interactions between marital
status and time are included in some couple models:

Yijr = 0o + 61Couple_Divorced + 6, Husband;;+
03 Couple_Divorced;; - Husband,j+
04Couple_Divorced;, - Remarried;;
+085Couple_Divorced;; - Remarried;; - Husband,;+
detime + d7time - Couple_Divorced;, (3)
+dstime - Husband;; 4 6otime - Couple_Divorced,;-
Husband;; + 61otime - Couple_Divorced;, - Remarriedy,
+611time - Couple_Divorced;, - Remarriedy; - Husband,;
+Xiio + & + 1y

'3 It is possible that remarriage/repartnering is selected on health status. We tested the sensitivity of the
results, by treating divorce as an absorbing state (until death or loss to follow up). In those models, we
focus on the couple’s divorce, essentially constraining husbands and wives to have the same marital status
following divorce. Online Appendix Table A2 shows the results from these models.

16 Note that Couple_Divorced;, remains 1 after the couple has divorced. Remarriedy; indicates a marriage
after the couple divorces. Therefore, Couple_Divorced;;, is always 1 if Remarriedy, is 1, and a triple
interaction does not technically change the specification, but is added for expositional clarity.
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1090 A. Zulkarnain, S. Korenman

where time measures the number of years since divorce (negative for years prior to
divorce), and all other variables are as described above. We estimated models with
and without remarriage. The procedure used is in the spirit of the distributed-fixed-
effects models of Killewald and Lundberg (2014), who describe wage changes before
and after marriage for men, of Dahl et al. (2015), who study marital dissolution and
sickness absence, and of Reczek et al. (2016), who study divorce and alcohol con-
sumption in the HRS. Due to modest sample sizes, model specifications constrained
health trajectories to change linearly in the period before and after divorce and
remarriage, with possibly a different slope in each period, and allowed for discrete
changes at the time of divorce and remarriage. These models allow health trajectories
of husbands and wives to differ both before and after divorce and remarriage.

4 Results

Table la reports weighted summary statistics by marital status, separately for men
and women, for the sample of individuals.'” For simplicity, we refer to the baseline
married state as “married” throughout this paper. Among women (the first three
columns), a larger share of divorced and remarried women, compared to married
women, report their health as “bad”, and have a higher likelihood of clinical
depression (CESD 24). Divorced men are more likely than married men to report
“bad” health and depression, while remarried men are not. Compared to married
women, divorced women are also more likely to have been diagnosed with a psy-
chological condition, lung disease or high blood pressure, while remarried women
are more likely to have been diagnosed with a psychological condition, cancer,
stroke, or arthritis. Compared to married men, divorced men are more likely to have
been diagnosed with a psychological condition, stroke or arthritis, while remarried
men are more likely to have been diagnosed with a psychological or heart condition.
For men and women, age differs little between married, divorced, and remarried
persons, but income, race, and education (for men) do; for example, 10% of divorced
and remarried women are racially identified as black compared to 6% of married
women, 14% of divorced men, 9% of remarried men, and 6% of married men.
Divorced persons have lower adjusted household income than their married and
remarried counterparts.

Table 1b reports weighted summary statistics by marital status, separately for
matched husbands and wives. While proportions in “bad” health and depressed
appear to differ across marital states for both wives and husbands, most differences
are not statistically significant. However, remarried husbands are statistically sig-
nificantly less likely to be depressed than married husbands. In terms of diagnosed
conditions, remarried wives are more likely to have had a diagnosis of cancer,
psychological, or lung conditions than married wives. Among husbands, those in the
divorced state are more likely to have been diagnosed with a psychological

17 Summary statistics for the widowed in the individual sample are not shown, but available upon request.
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Table 1a Weighted summary statistics, individual sample

Sample means (SD) - proportions (unless indicated)

Individuals

Women Men

Married Divorced Remarried Married Divorced Remarried

“Bad” health, % 0.21 0.30%* 0.29* 0.23 0.32%* 0.25
Clinical depression likely, % 0.13 0.25%%* 0.18%%* 0.09 0.20%* 0.10
CESD score (1-8) 1.3 2.2%% 1.8%* 1.0 1.8%* 1.1
(1.9) (2.5) 2.1) (1.6) (2.2) (1.6)
Adjusted household income, in $100k 0.5 0.3%* 0.5 0.5 0.4%%* 0.5
0.5) (0.3) (0.5) 0.5) 0.4) 0.5)
Psychological condition, % 0.14 0.26%* 0.35%%* 0.08 0.20%* 0.19 **
Heart condition, % 0.14 0.16 0.19 0.24 0.27 0.32%%:
Lung condition, % 0.07 0.11%* 0.09 0.07 0.09 0.10
Diabetes, % 0.12 0.13 0.12 0.17 0.20 0.21
Cancer, % 0.11 0.09 0.17* 0.11 0.09 0.10
Stroke, % 0.05 0.06 0.13%%* 0.07 0.10* 0.09
Arthritis, % 0.53 0.55 0.63* 0.43 0.49* 0.49
High blood pressure, % 0.45 0.49% 0.47 0.47 0.51 0.52
Age, years 63.5 61.6%* 62.2%% 64.7 63.7+% 65.0
(8.9) (7.1) (6.3) 9.5) (7.9) (8.0)
Education, years 12.7 129 12.6 129 12.7 12.8
(2.8) (2.6) (2.6) (3.3) (3.3) 3.1)
Black, % 0.06 0.10%* 0.09 0.06 0.14%#: 0.09
Hispanic, % 0.06 0.07 0.06 0.06 0.08 0.06
Person-years 56,146 1,846 744 56,723 1,337 975
Persons 10,953 10,555

Numbers in parentheses are standard deviations. Married and Remarried include those partnered/
cohabiting. Remarriage refers to the marriage after the first divorce observed in the data. Divorced include
those separated. Descriptive statistics of widowed men and women are not shown here, but available upon
request. Gender, education and the indicators for black and Hispanic identification are time-invariant. Stars
mark means significantly different from married in two-tailed tests

*p<0.1; **p<0.05

condition, cancer, and high blood pressure, while remarried husbands are more likely
to have had a cancer diagnosis, compared to those married.'®

The couple sample is much smaller than the individual sample, and the two
samples differ in characteristics because, although all are married at baseline, all
members of the couple sample divorce, while some in the individual sample remain
married or become widowed."”

18 Summary statistics for couples are shown for the husbands and wives in their married, divorced, and
remarried states. While all divorce, not all remarry, thus differences in means for time-constant variables
result from an unbalanced panel.

19 For most of our analyses, we no longer include a couple in our sample after the death of one spouse.
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Table 1b  Weighted summary statistics, couple sample

Sample means (SD) - proportions (unless indicated)

Couples

Women Men

Married Divorced Remarried Married Divorced Remarried

“Bad” health, % 0.26 0.31 0.33 0.28 0.33 0.25
Clinical depression likely, % 0.22 0.26 0.21 0.20 0.20 0.11%*
CESD score (1-8) 1.9 2.3 1.9 1.7 1.8 1.1%*
(2.3) (2.5) (2.3) (2.3) (2.2) (1.7)
Adjusted household income, in $100k 0.5 0.3* 0.5 0.4 0.4 0.5
0.5) (0.3) (0.5) 0.4) 0.4) 0.5)
Psychological condition, % 0.17 0.24 0.36* 0.14 0.22%* 0.17
Heart condition, % 0.12 0.15 0.20 0.18 0.27 0.34
Lung condition, % 0.07 0.14 0.08* 0.07 0.09 0.11
Diabetes, % 0.12 0.13 0.13 0.15 0.20 0.18
Cancer, % 0.08 0.08 0.15%%* 0.05 0.10* 0.13%:*
Stroke, % 0.05 0.07 0.13 0.05 0.10 0.09
Arthritis, % 0.42 0.55 0.59 0.36 0.48 0.45
High blood pressure, % 0.35 0.46 0.44 0.42 0.53* 0.52
Age, years 57.5 61.2% 61.8 59.1 63.6* 63.9%%
6.5) (7.0) (6.0) (7.6) (7.6) (7.1)
Education, years 13.0 13.1 12.5 12.5 12.7 12.8
(2.8) (2.5) (2.6) (3.5) (3.2) 3.1)
Black, % 0.10 0.08 0.08 0.12 0.12 0.08
Hispanic, % 0.09 0.06 0.07 0.10 0.08 0.06
Person-years 1,365 1,035 369 1,365 920 484
Persons 521 519

Numbers in parentheses are standard deviations. Married and Remarried include those partnered/
cohabiting. Remarriage refers to the marriage after the first divorce observed in the data. Divorced include
those separated. Gender, education, and the indicators for black and Hispanic identification are time-
invariant. Stars mark means significantly different from married in two-tailed tests

*p <0.1; ¥*¥p <0.05

Column (1) of Table 2 shows the key estimated associations from the model of
individuals’ self-reported health and depression, with controls for education, age,
black and Hispanic identification and individual fixed effects. For women but not
men, being divorced is associated with a 4.1 percentage point greater likelihood of
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Table 2 Divorce, remarriage and physical and mental health, individuals and couples estimated
associations from linear probability models with individual or couple fixed effects

Dependent variable = Individuals Couples
“Bad” Depression “Bad” Depression
health health

S ) 3) “)

Marital status (ref: married)

Divorce women 0.041%* 0.038* 0.048* 0.047%

(0.014) (0.016) (0.021) (0.024)
Divorce men 0.002 0.037%** 0.054%* 0.022

(0.017) (0.017) (0.023) (0.023)
Gender-difference 0.040* 0.001 —0.006 0.026
divorce (women - men)

(0.022) (0.023) (0.030) (0.030)
Remarriage women 0.028 —0.021 0.051 —0.006

(0.023) (0.025) (0.034) (0.034)
Remarriage men 0.013 —0.016 —0.007 —0.050*

(0.019) (0.018) (0.030) (0.028)
Gender-difference 0.016 —0.005 0.058 0.044
remarriage (women -
men)

(0.029) (0.031) (0.042) (0.039)
Individual fixed effects Yes Yes No No
Couple fixed effects No No Yes Yes
Person-years 130,734 110,394 5,534 4,538
Persons 21,802 20,334 1,040 964

This table shows estimated associations from Linear Probability Models. The dependent variable “Bad”
Health is an indicator for fair or poor self-reported health and Depression is an indicator for whether
clinical depression is likely according to the CESD scale (CESD > 4). CESD information was imputed for
64 person-years in the sample of individuals and 2 person-years in the sample of couples. The models for
depression include a variable to indicate whether depression status was imputed from partial information.
All models control for age and age (as a quadratic) fully interacted with gender, education, dummies for
black, Hispanic, Census region (9) and HRS cohort (2). Models for individuals also include an indicator for
widowhood fully interacted with the gender indicator. Couple sample only includes observations when
both spouses are alive. The associations shown are relative to the married state (which includes those
partnered/cohabiting). The standard errors (in parentheses) are adjusted for heteroskedasticity and for
clustering within individual. Full results are shown in Online Appendix Table Al

For women in the individual model, the divorce association is the coefficient of the Divorced variable
(which includes those separated), and the remarriage association is the coefficient of the Remarried
variable in Online Appendix Table Al. For men in the individual model, the divorce-association is the sum
of the coefficient of the Divorced variable, and the coefficient of the Divorced-Male interaction term, while
the remarriage-association is sum of the coefficient of the remarriage variable and the coefficient of the
Remarried-Male interaction term. For wives in the couple model, the divorce association is the coefficient
of the Couple Divorced variable, and the remarriage association is the sum of the coefficients of the Couple
Divorced and the Remarried variables in Online Appendix Table A1l. For husbands in the couple model,
the divorce-association is the sum of the coefficient of the Couple Divorced variable, and the coefficient of
the Couple Divorced-Male interaction, while the remarriage association is the sum of the coefficient of
Couple Divorced, Couple Divorced-Male, Remarried, and Remarried-Male (Online Appendix Table A1)

#*p <0.1; **p <0.05
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“bad” health than is being married (p <0.05).>°,*' The gender-difference in the
association between divorce and “bad” health is statistically significant at the 10%
level. Among women, divorce is associated with “bad” health but the difference
between health in the remarried and married state is not significant.”> Other model
covariates have expected signs (see the Online Appendix Table Al for the full
results.)”

Column (3) of Table 2 shows the self-reported health results for divorcing cou-
ples, controlling for couple FEs. For both husbands and wives, divorce is associated
with a similar (five percentage point) increase in the likelihood of “bad” health.** For
husbands, there is little evidence of a difference in “bad” health between the
remarried and married states.>> For wives, differences between “bad health” in either
the divorced or remarried state compared to the baseline marriage are of similar size
(around five percentage points), although only the divorced differential is statistically
significant.”® Note that while the results suggest that the remarried state is healthier
than the divorced state for both husbands and wives, the lower likelihood that wives
will remarry makes the overall-post-divorce experience more adversely associated

20 In (OLS) models without individual fixed effects, divorce is associated with worse health and more
depression for both men and women, and remarriage is associated with worse health and depression for
women (relative to baseline marriage), but only with depression for men. Most of the gender-differences
are not statistically significant. All point estimates tend to be larger in absolute size compared to models
that control for individual fixed effects. While OLS coefficients are larger, the fixed-effects results still
show an effect of divorce for women, suggesting that our main conclusion is not driven by health selection
into divorce. This is in line with Lin et al. (2018) who find little evidence of health selection into divorce in
a similar sample. See Online Appendix Table A9 for results.

2! For women, the regression-adjusted difference in “bad” health between women in the divorced and
married states is the coefficient of the divorce variable. For men, it is the sum of the coefficient of divorce,
and the coefficient of the divorce-male interaction term.

22 For women, the regression-adjusted difference between the married and remarried states is the coef-
ficient of the remarriage variable. For men, it is the sum of the coefficient of the remarriage variable and the
coefficient of the remarriage-male interaction term.

2 We also estimated alternative models that additionally included controls for BMI (based on self-
reported height and weight) smoking currently, household income, more than three alcoholic beverages
per day, and a dummy variable for lacking health insurance, relevant for those younger than 65 years of
age. Although inclusion of these controls reduced the size of the significant divorce associations by 0-1.4
percentage points, statistical significance was unchanged for 6 out of the 8 significant divorce and
remarriage associations reported in Table 2 (and Online Appendix Table Al). Evidence for an important
mediating role of health behaviors is absent for men and mixed for women. See Online Appendix Table
Al1l for results.

2* For wives, the regression-adjusted difference in “bad” health between the married and divorced states is
the coefficient of the “couple divorced” variable. For husbands, it is the sum of the coefficient of the
“couple divorced” variable and the coefficient of the “couple divorced”-husband interaction term.

25 For wives, the regression-adjusted difference in health between the remarried and married state, is the
sum of the coefficient of the “couple divorced” variable and the coefficient of the remarriage variable. For
husbands, it is the sum of four coefficients: the coefficient of the “couple divorced” variable, the coefficient
of the “couple divorced” and husband interaction, the coefficient of the remarriage variable, and the
coefficient of the triple interaction between “couple divorced”, remarriage and husband.

26 1 (OLS) models without couple fixed effects, divorce was associated with worse health for wives, but
not husbands, while remarriage was associated with less depression for husbands. None of the gender-
differences were statistically significant. All point estimates tended to be larger in absolute size compared
to the models that control for couple fixed effects. See Online Appendix Table A9 for results.
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with self-reported health for wives than their husbands. This was also confirmed in
models that included a control for divorce only (not remarriage) (Column (1) and (3)
in Online Appendix Table A2). The results from these models showed that, all-in-all,
life after divorce is associated with a higher likelihood of “bad” self-reported health
for wives but not for husbands.

Columns (2) and (4) in Table 2 show results from models of clinical depression.
According to the results summarized in column (2), divorce is associated with an
increased likelihood of depression for men and women, but no differences in
depression exist between the remarried and married state for either. Looking at
couples, in column (4), divorce is associated with an increase in depression for wives
but not husbands. For wives, there is no (adjusted) difference in depression between
the remarried and married states, while for husbands, remarriage is actually asso-
ciated with a statistically significantly lower likelihood of depression compared to the
baseline marriage.

In sum, divorce is more often associated with deteriorations in self-reported health
and depression for women than for men, and for wives than for their husbands. There
is little difference in health between the remarried and married states, except for a
lower likelihood of depression for husbands in the remarried state.

5 The role of health diagnoses and time
5.1 Diagnoses

Since divorce appears to be associated with worse self-reported general health, we
briefly considered the mediating role of income and of diagnoses of mental, and
physical health conditions. Table 3 summarizes the results of fixed-effects models of
self-reported general health, where we sequentially added controls for adjusted
household income, mental health conditions, and physical health conditions.

The mental health conditions include: the likelihood of depression and a diag-
nosed psychological condition. The physical health conditions include: high blood
pressure, lung condition, heart condition, diabetes, cancer, stroke and arthritis. (Full
results are reported in Online Appendix Table A3.) Column (1) and (5) in Table 3
correspond to columns (1) and (3) in Table 2, with controls for demographic char-
acteristics and individual or couple FEs. Controls for adjusted income were added in
columns (2) and (6), income and mental health conditions in columns (3) and (7); and
income, mental and physical health conditions in columns (4) and (8).

For women, mental health accounts for about 27% of the association between
divorce and women’s health, while income and physical health conditions account
for about 5%, and 7% respectively.?’ In the fully-adjusted model (column 4), the
difference between the divorced and married states is 2.5 percentage points for
women and (essentially) zero for men. For wives, mental health conditions also play

27 For example, adding income controls reduced the association between divorce and health by 0.2
percentage points, or 5% (0.2/4.1) of the association between divorce and health in column (1). Adding
mental health controls reduced the association between divorce and health by another 1.1 percentage point,
or 27% (1.1/4.1) of the association between divorce and health in column (1).
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Table 3 Mediating effects in the relationship between divorce, remarriage and self-reported health,
individuals and couples estimated associations from linear probability models with individual or couple
fixed effects

Individuals Couples
Dependent variable = “Bad” health [€))] ?2) 3) “@ 5) (6) ) ®)
Marital status (ref: married)
Divorce women 0.041%* 0.039%* 0.028%* 0.025% 0.048%* 0.033 0.014 0.011

0.014) 0.014) 0.014) 0.014) 0.021) 0.021) (0.020) 0.019)
Divorce men 0.002 0.001 —0.006 —0.006 0.054%* 0.053%** 0.043* 0.023

(0.017) 0.017) 0.017) (0.016) (0.023) (0.023) (0.023) (0.022)
Gender-difference divorce (women - 0.040%* 0.038* 0.034 0.030 —0.006 —0.020 —-0.029 —0.012
men)

(0.022) (0.022) (0.021) (0.021) (0.030) (0.029) (0.027) (0.026)
Remarriage women 0.028 0.029 0.020 0.009 0.051 0.056* 0.031 0.020

(0.023) (0.023) (0.022) (0.022) (0.034) (0.034) (0.032) (0.029)
Remarriage men 0.013 0.013 0.011 0.008 —0.007 —0.002 0.008 —-0.027

(0.019) 0.019) 0.019) (0.018) (0.030) (0.030) (0.029) (0.029)
Gender-difference remarriage 0.016 0.016 0.010 0.001 0.058 0.058 0.023 0.048
(women - men)

(0.029) (0.029) (0.029) (0.028) (0.042) (0.041) (0.040) (0.038)
Individual fixed effects Yes Yes Yes Yes No No No No
Couple fixed effects No No No No Yes Yes Yes Yes
Adj. HH. income control No Yes Yes Yes No Yes Yes Yes
Mental health conditions No No Yes Yes No No Yes Yes
Physical health conditions No No No Yes No No No Yes
Person-years 130,734 130,734 130,734 130,734 5,534 5534 5,534 5,534
Persons 21,802 21,802 21,802 21,802 1,040 1,040 1,040 1,040

This table shows estimated associations from Linear Probability Models. The dependent variable is an
indicator for fair or poor self-reported health. All models control for age and age (as a quadratic) fully
interacted with gender, education, dummies for black, Hispanic, Census region (9), and HRS cohort (2).
Adjusted household income represents income of the respondent and the spouse adjusted for whether in a
couple household. Mental Health Conditions include controls for psychological condition, an indicator for
a diagnosis of emotional, nervous, or psychiatric condition and for depression, an indicator for depression
according to the CESD scale (CESD >4), an indicator if depression status was imputed from partial
information, and indicators for missing psychological information and CESD information. CESD
information was imputed for 64 person-years in the sample of individuals and 2 person-years in the sample
of couples. Physical Health Conditions include controls for seven physical health conditions (heart
condition, lung condition, diabetes, cancer, stroke, arthritis, and high blood pressure). Models for
individuals also include an indicator for widowhood fully interacted with the gender indicator. The couple
sample only includes observations when both spouses are alive. The associations shown are relative to the
baseline married state (which includes those partnered/cohabiting). The standard errors (in parentheses) are
adjusted for heteroskedasticity and for clustering within individual. Full results are shown in Online
Appendix Table A3. For women in the individual model, the divorce association is the coefficient of the
Divorced variable (which includes those separated), and the remarriage association is the coefficient of the
Remarried variable in Online Appendix Table A3. For men in the individual model, the divorce-
association is the sum of the coefficient of the Divorced variable, and the coefficient of the Divorced-Male
interaction term, while the remarriage-association is sum of the coefficient of the remarriage variable and
the coefficient of the Remarried-Male interaction term. For wives in the couple model, the divorce
association is the coefficient of the Couple Divorced variable, and the remarriage association is the sum of
the coefficients of the Couple Divorced and the Remarried variables in Online Appendix Table A3. For
husbands in the couple model, the divorce-association is the sum of the coefficient of the Couple Divorced
variable, and the coefficient of the Couple Divorced-Male interaction, while the remarriage association is
the sum of the coefficient of Couple Divorced, Couple Divorced-Male, Remarried, and Remarried-Male
(Online Appendix Table A3)

#p<0.1; *%p <0.05
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a substantial role in the relationship between divorce and “bad” health; the difference
between divorce and “bad” health falls by 1.9 percentage points when mental health
conditions are controlled (column 7), 40% of the association between divorce and
wives’ health in column (1). For husbands, physical health conditions play a larger
role in the association between divorce and health, explaining 37% of the association
between divorce and health.?®

To summarize, the evidence, although mixed, suggests that mental rather than
physical health accounts for much of the association between divorce and self-
reported general health for women, while physical health is more important for men.

5.2 Time

The next set of models for couples describe how associations between divorce and
health evolve over time. Figures la, b and 2a, b plot the results as a schematic of
health trajectories for a typical couple. (See Online Appendix Table A4 for the full
regression results.) Specifically, the trajectories without remarriage use the coeffi-
cients on the variables Couple Divorced, fully interacted with Husband and Time,
where time is zero at divorce (from columns (1), and (3) in Online Appendix Table
A4).%° The trajectories with Remarriage additionally use the remarriage interactions,
fully interacted with Husband and Time (from columns (2) and (4) in Online
Appendix Table A4).*°

Figure la shows results from the model of “bad” health without controls for
remarriage, and results from the model with controls for remarriage are shown in Fig.
1b. The figure plots the evolution of “bad” health for husbands and wives, relative to
the wives’ health at the time of divorce. Wives and husbands have similar health
trajectories, though husbands appear slightly worse off than wives just prior to
divorce (have a higher likelihood of “bad” health). Divorce is associated with a slight
discrete increase in “bad” health for wives, but not for husbands, although their
health changes similarly in divorce. However, Fig. 1b suggests that the transition to
remarriage is associated with a substantial improvement in husbands’ health trajec-
tories. Generally, the slopes do not differ much by marital state, although the figures
suggest that wives’ health might deteriorate faster over time in divorce than hus-
bands’. This is in line with Dupre et al. (2009), who find stronger evidence of
increasing mortality risk during the first years of divorce for women than for men,
after controlling for SES.

Figure 2a suggests that depression increases for husbands and wives as they
approach divorce. For wives, depression appears to increase at the time of divorce,

28 The change from .043 to .023, is a 2 percentage point reduction, or 37% of .054, the coefficient in
column (1).

2 The schematic without remarriage uses the coefficients of Husband, Couple Divorced, Couple
Divorced-Husband, Time, Time-Husband, Time-Couple Divorced, and Time-Couple Divorced-Husband.

30 The schematic with remarriage additionally uses the coefficients Couple Divorced-Remarried, Couple
Divorced-Remarried-Husband, Time-Couple Divorced-Remarried, and Time-Couple Divorced-Remarried-
Husband.
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Fig. 1 a Schematic of Typical Health Trajectory. b Schematic of Typical Health Trajectory with
Remarriage. Note: These figures graphically display the sum of the coefficients on time, husband, divorce,
(remarriage) and the full interactions of these variables from models that include couple fixed effects,
shown in column (1) and (2) in Online Appendix Table A4. Time is measured as years in divorce, where
divorce occurs at the midpoint between the interview date divorce is first reported and the date of the prior
interview wave. In b, remarriage is assumed to occur at a fictitious time several years following divorce

while it appears to be associated with a decrease in depression for their husbands,
though neither change is statistically significant. Duration in divorce is (statistically
significantly) associated with a decline of depression for husbands and wives. Apart
from the suggested differences in the transition to divorce, the trajectories within the
married and divorced states are similar for wives and husbands. The finding of
increasing depression as divorce nears, followed by an improvement in depression
over time post-divorce, is in line with Lucas (2005), who finds that life satisfaction
drops during the approach to divorce and then gradually rebounds. However, Fig. 2b
suggests that the post-divorce decline documented in Fig. 2a may be driven by a
reduction associated with the transition into remarriage, while duration in remarriage
is associated with increasing depression.
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Fig. 2 a Schematic of Typical Depression Trajectory. b Schematic of Typical Depression Trajectory with
Remarriage. Note. These figures graphically display the sum of the coefficients on time, husband, divorce,
(remarriage) and the full interactions of these variables from models that include couple fixed effects,
shown in column (3) and (4) in Online Appendix Table A4. Time is measured as years in divorce, where
divorce occurs at the midpoint between the interview date divorce is first reported and the date of the prior
interview wave. In figure 3b, remarriage is assumed to occur at a fictitious time several years following
divorce

6 Robustness checks and supplemental analyses

Several analyses tested the sensitivity of results to: 1. functional form (linear versus
logistic regression models); 2. measuring self-reported health as the complete 5-
category Likert scale rather than as a binary outcome (bad/good); 3. measuring
mental health on an 8-item CESD scale rather than as a binary outcome (depressed/
not depressed); and 4. mortality attrition. None of our main conclusions were
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sensitive to these choices (see Tables A5, A6, and A7 in the Online Appendix).31 We
also assessed how the associations between divorce, remarriage and health differed
by duration of baseline marriage. We discuss the mortality attrition, and duration
analyses in further detail below.

The “bad” health results presented above used data for survivors only. Therefore,
the finding of a negative association between divorce and self-reported health for
women and not for men could be driven by higher male mortality rates at middle and
older ages, especially among divorced men. To test the sensitivity of results to
selective mortality attrition, the deceased are restored to the sample for the first
survey wave following death by classifying their health status at this wave as “bad.”
This procedure restored 2,364 person-year observations for women and 3,769
person-year observations for men to the sample of individuals, and 30 couple-year
observations for deceased wives and 93 for deceased husbands to the couple sample.
Two time-varying covariates, age and region of residence, are updated by using age
at death recorded by the HRS, and assigning region of residence to the region at the
last interview. Other covariates in the basic model are time-invariant. Results were
not sensitive to this correction for mortality attrition (see Online Appendix Table A7,
column (2) and (4)).

Models with time interactions presented above allowed for the study of the
association of duration of divorce and remarriage with health. However, they did not
allow for the study of whether the health-associations of divorce and remarriage
differ by duration of the baseline marriage. While it has been hypothesized that the
negative effects of divorce are worse after a longer marriage, due to a difficulty of
rebuilding an identity post-divorce, the empirical evidence has been mixed (e.g.,
Bronselaer et al. 2008). Online Appendix Table A8 shows the results from models of
“bad” health and depression (as in Table 2) stratified by short versus long duration of
baseline marriage at the time of divorce. We found that divorce was associated with
declines in “bad” health for women, and for husbands and wives, in short-duration
marriages (shorter than the sample median), but not in long duration marriages. This
finding is similar to Wauterickx and Bracke (2004) who also find negative asso-
ciations between divorce and well-being for women only following shorter mar-
riages, and with Dupre and Meadows (2007) who find that those in longer-duration
marriages might experience fewer of the negative effects associated with divorce.
The results from models of depression were mixed, and suggest a negative asso-
ciation of divorce for women in longer marriages, but not in shorter ones, while
divorce is associated with more depression for husbands in shorter marriage, and not
in longer ones.

31 Specifically, the coefficients of the variables of interest in Logit models (Online Appendix Table A5)
have the same sign and significance levels as LP models (Table 2, and Online Appendix Table A1l). The
coefficients of the key variables in models of the complete 5-category Likert Scale (Column (1) and (3)
Online Appendix Table A6) have the same sign and significance levels as in LP models of “bad” health
(Table 2, and Online Appendix Table Al). The coefficients on the key variables in models of the 8-item
CESD scale (Column (2) and (4) Online Appendix Table A6) have the same sign and significance levels as
the LP models of depression (Table 2, and Online Appendix Table Al).
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7 Summary and conclusions

Hughes and Waite (2009) noted that few longitudinal studies have related changes in
marital status to changes in mental and physical well-being at older ages. Partly in
response, we sought to understand better the associations between divorce and
physical and mental health, as well as differences between men and women at these
ages. To our knowledge, this study is the first to estimate these associations in middle
and later life in longitudinal data in the United States, comparing divorced and
remarried individuals to their continuously married counterparts, and comparing
health-differences between spouses who were followed before and after divorce and
remarriage.

Results from models that control for individual FEs show that divorce is asso-
ciated with worse self-reported health for women, but not for men. Among couples,
models that control for couple FEs suggest that divorce is associated with worse self-
reported health among both wives and husbands. Among individuals and couples, the
results suggest little difference between the remarried and baseline-married states.

However, for both individuals and couples, results from models that do not
separate the remarried from the divorced state reveal that post-divorce life is asso-
ciated with an increased likelihood of reporting “bad” health for women and wives,
but not for men and husbands. Thus, taken together, the results show that divorce is
associated with worsening self-reported health for both wives and husbands; that
remarriage is associated with improving self-reported health for both; but that wives
face health disadvantages (relative to their ex-husbands) from divorce because they
are less likely to remarry at these ages.

Models that study depression (CESD score of 4 or more) among individuals show
that divorce is associated with similar increases in depression for men and women,
and that remarriage is associated with an improvement for both. However, among
couples, divorce is associated with an increase in depressive symptoms only among
wives. Furthermore, remarriage is associated with a reversal of the depressive
symptoms for both husbands and wives. In fact, remarriage is associated with lower
depression for husbands than in their baseline marriage.

A concern regarding these findings is that mortality rates are generally higher for
men than women at older ages, and that differential mortality could bias estimates.
However, our results were not sensitive to incorporating death in the “bad” health
category.

Models that allow the association between divorce and health to vary over time
suggest that divorce is associated with a small abrupt deterioration in (self-reported)
physical health at the time of divorce for wives, but not for husbands. Furthermore,
remarriage is associated with an improvement in husbands’ health trajectories
(controlling for other covariates), but less-so for their wives. Additionally, divorce is
associated with a worsening of depression at the time of divorce among wives, but
not husbands. However, remarriage is associated with an improvement in depression
for both spouses.

Finally, our models described how mental health conditions (depression and
psychological diagnoses) may account for a substantial portion of the association
between divorce and self-reported “bad” general health for women, implying that
mental health conditions may underlie much of the association between divorce and
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their self-reported health. While evidence is mixed, the results suggest that physical
health conditions may play a larger role for husbands (only in couple models).

Late-life divorce was more often associated with poor health for women than men.
This evidence differs from other findings in the literature that divorce is associated
with greater declines in health for men than women (e.g., Williams and Umberson
2004). However, the mechanisms that underlie the association between marital status
and health may differ in later life, and therefore both the associations of health with
divorce and gender differences in those associations could vary with age. Further
research is needed to explore potential mechanisms. For example, due to increasing
morbidity, the force of health selection into divorce and remarriage may be greater at
older ages. Younger persons may be better able to offset the economic shocks of
divorce than older persons by working additional jobs or hours, retraining, or moving
to where labor market conditions are more favorable. However, those under age 65
may be at greater risk of losing health insurance following divorce due to their
ineligibility for Medicare.

The majority of longitudinal studies of divorce and health have been based on
younger samples or samples that pool all ages, perhaps because, until recently, few
persons divorced in later life. The present study used more recent data focused on
older age groups. Its findings are consistent with other recent studies focused on
middle aged and elderly individuals, which either found no gender differences
(Hughes and Waite 2009), or found that marital loss and poor marital quality are
more strongly related to illnesses (cardiovascular disease or inflammation) among
older women than older men (Zhang and Hayward 2006; Donoho et al. 2013; Liu
and Waite 2014). However, after covariate adjustment, Dupre et al. (2009) find more
evidence for divorce-related mortality risk for men than women.

Our approach has been descriptive and was not intended to establish causal
impacts of divorce and remarriage. The chief threat to causal inference is that fixed-
effects models control only for time-invariant unmeasured characteristics; they do not
correct for bias induced by reverse causality or selection on time-varying unobserved
characteristics. For instance, a traumatic experience (such as the death of a child)
could both destabilize a marriage and adversely affect health, leading to a spurious
correlation between changes in health and changes in marital status.

Theoretically, instrumental variables techniques could be used to support causal
inferences, if valid instruments were available. For example, changes in divorce laws
have been used as instruments for studies of the effects of divorce on socioeconomic
status (e.g., Gruber 2004). The state-divorce-laws instruments could be implemented
with the restricted HRS data. However, state divorce laws may or may not be valid
instruments. States with strict divorce laws may also differ from other states in many
respects, such as in the generosity of their Medicaid programs, which should be
directly related to health, so state policy instruments may not convincingly establish a
causal relationship between marital status and health (e.g., Moffitt 2005).

Measurement of divorce may also affect estimates of the relationship between
divorce and health. Divorces may drag on before they are finalized, for example,
though we classified separated persons as divorced. In part, this is a philosophical
question about the meaning of “divorce” that is beyond the scope of this study
(though see Tumin et al. 2015).
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Although the study sample has reasonable power to detect associations between
divorce, remarriage, and health for men and women separately, power to detect
gender differences in the associations was limited by the sample size (number of
divorces and remarriages of men and women), particularly in the sample of couples.
Future research on gender difference in outcomes associated with divorce and
remarriage would benefit from larger samples of men and women, and especially
matched husbands and wives. Additionally, more research is needed to understand
the mechanisms through which divorce and remarriage in mid- and later life become
associated with health, and to understand gender differences. For example, a long-
standing literature explores the importance of social networks and social support for
explaining associations between health and marital status, especially widowhood
(Berkman and Syme 1979; Berkman 1984; House et al. 1982; Umberson et al. 1992).
Future work could use data in the restricted-use HRS on the location of adult children
(and other information) to explore social support as a mechanism.

This study found that divorce at middle and older ages is often associated with
deteriorations in self-reported health and depression for women and men. While
remarriage may be associated with improvements in health, women may be less
likely to remarry. Finally, this paper documented that mental health accounts for a
large portion of the association between divorce and self-reported general health
(especially for women). Therefore, the results provide further evidence of the
potential importance of social, psychological or medical interventions that could
address divorce as a risk factor for mental health in later life, especially among
women (Brown and Lin 2012; Kennedy and Ruggles 2014).
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