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Abstract

This prospective study examined the effect of widowhood on physical activity by comparing
widowed elders to health status-, age-, and sex-matched married controls. Participants included
396 married controls and 396 widows/widowers age 64 to 91 (M age = 72.7 years) who
experienced the death of their spouse while participating in the Cardiovascular Health Study
(CHS). Compared to married controls, widowed men, but not women, were more likely to
increase their physical activity following the death of their spouse. However, this increased level
of activity was not sustained and declines as time since spousal death passes. Moreover, during the
year before spousal death, soon-to-be widowed men, but not women, increase their physical
activity. Our results suggest that widowed men experience significant changes in physical activity
and that the transition to widowhood contribute to these changes.
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Widowhood is one of the most stressful events a married adult can endure (Holmes & Rahe,
1967). Experiencing the loss of a spouse initiates multiple life changes, and is rated as the
life transition requiring the most readjustment (Stroebe et al., 2007). Although the
psychosocial correlates of late-life widowhood have been studied extensively, less research
has examined the impact of this life transition on health behaviors. Given the substantial
evidence indicating that physical activity is associated with physical and mental health
benefits (Penedo & Dahn, 2005), assessing the effects of widowhood on physical activity is
an important issue. The present study prospectively examined the effect of spousal loss on
widowed elders’ physical activity.

Late-life bereavement is associated with multiple negative health outcomes including
decreased physical well-being. Widowhood significantly elevates the mortality risk for
surviving spouses (Elwert & Christakis, 2006; Schulz et al., 2000), including increased
suicide (Erlangsen et al., 2004). Widowed elders also have a significantly higher incidence
of physical health events, including stroke (Engstrém et al, 2004), cancer, and
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atherosclerosis (Chen et al., 1999) compared to married controls. They also have higher
rates of disability, medication usage, and hospitalization compared to married controls (Lee
& Carr, 2007).

Possible Mechanisms for Physical Health Outcomes

The mechanisms underlying the effect of widowhood on health outcomes are becoming
increasingly well-documented. A range of explanations may account for this association,
including the onset of depressive symptomatology, the loss of spousal support, and changes
in routine health behaviors. Widowhood is associated with psychological symptoms,
including the onset of depressive symptomatology (Carr et al., 2000), and the exacerbation
of pre-existing levels of depression (Gilewski et al., 1991). Depression may in turn trigger
physical symptoms including increased sleep disturbances (Monk et al., 2008) and physical
ailments (headaches, chest pain) that impair bereaved elders’ daily functioning (Stroebe et
al., 2007). Besides the emotional loss, older adults’ social environment is dramatically
changed. One of the most difficult challenges may be the behavioral changes to compensate
for their lost social partner (Utz et al., 2002). Changes in routine health behaviors may also
help explain the negative health effects of widowhood. Behavioral changes following
widowhood such as being sedentary, having poor sleep, gaining or losing weight, and
smoking likely undermine health during the transition to widowhood (Lee et al., 2005;
Schulz et al., 2001; Williams, 2004).

Effect of Widowhood on Physical Activity

Prior research has not resolved whether or to what extent physical activity changes
following widowhood. Research has provided considerable evidence that physical activity
offers one of the greatest opportunities to extend years of active life, reduce disability, and
improve quality of life among older adults (Prohaska et al., 2006). Cross-sectional evidence
reports both positive (Patterson, 1996) and negative (Fitzpatrick et al., 2001; Okun, et al.,
2011) effects of bereavement status (versus married control) on physical activity.
Prospective evidence is also mixed and reports both an increase (Janke et al., 2008a; Lee et
al., 2005; Schul et al., 2001; Wilcox et al., 2003), decrease (Eng et al., 2005; Janke et al.,
2008b, 2008c), and no change (Avis et al., 1991; Tran, 2007) in activity during the transition
to widowhood. Post-bereavement longitudinal evidence reports both a decrease (Caserta,
2001; Nurriddin, 2008; Wilcox & King, 2004) and no change (Chen et al., 2005; Mclntyre
& Howie, 2002) in activity. It is important to note that each study defines physical activity
somewhat differently. As a result, a variety of outcomes have been assessed including
leisure activity, exercise activity, exercise status (yes/no), and class-based exercise
attendance, among others.

Only three studies have examined change in physical activity measured by energy
expenditure — the amount of energy (kilocalories) a person uses to perform bodily activities.
These types of measures are a good source of information about the dimensions of physical
activity (frequency, intensity, type, and time) in older adults. Two studies examined
bereaved women, and one examined bereaved men. Among women, recent widows
decreased their physical activity following spousal loss (Wilcox et al., 2003), but slightly
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increased their physical activity over time (Lee et al, 2005; Wilcox et al., 2003). However,
the effect sizes in both studies were small. Among men, those who became widowed across
a 4-year period increased their physical activity (Eng et al., 2004). However, the length of
time since widowhood was not included in model testing, making it difficult to determine
the variation in physical activity over time.

Research suggests that the more active one is following spousal death, the easier the
adjustment process may be (Utz et al., 2002). Still, widowhood is a distressing experience
that causes considerable disruption, and for some the disruption is intense and prolonged.
Documenting the effects of widowhood on the physical activity trajectories of older adults is
important because significant declines in activity may place individuals at risk for
compromised health. It is important to note that persistent strains prior to spousal loss
(caregiving responsibilities) affect the well-being of widowed elders (Schulz, 2001), and
likely affects their willingness and ability to engage in activity. Therefore, understanding
physical activity patterns prior to spousal death may be important in understanding physical
activity after spousal death.

The evidence relating widowhood to physical activity is inconsistent. There are several
limitations to note. First, most studies have not characterized changes in physical activity
before, at the time of, and after spousal death while including a matched married control
sample. A control group is necessary because individuals may be experiencing change in
activity independent of spousal health or death. Second, few prospective studies include
widows and widowers in the same analysis, which precludes examination of sex differences.
Third, none of these studies explore the possibility that significant changes in physical
activity may occur prior to the transition to widowhood because of caregiving
responsibilities associated with health declines in one’s spouse.

Current Study

Our study had three objectives. First, we prospectively identified the effect of the transition
to widowhood on physical activity by comparing widowed elders to health status-, age- and
sex-matched married controls. Umberson (1987, 1992) has theorized that widowhood results
in the disturbance of routine health behaviors that result from less frequent health reminders
and assistance once provided by a spouse. Therefore, we hypothesized that becoming a
widow/widower would be associated with lower levels of physical activity relative to
remaining married. In addition, we expanded upon previous research by considering sex
differences in physical activity both before and after the death of one’s spouse. Both men
and women are vulnerable to the detrimental health effects of widowhood. However,
accumulating evidence suggests that men benefit more from marriage and may experience
more negative consequences following spousal loss when compared to women (Lee & Carr,
2007; Stroebe, 1998). For instance, spousal loss is a powerful predictor of depressive
symptomology for men (Lee et al., 1998). Widowers are at an increased risk for developing
an affective disorder and remain significantly depressed longer compared to widows
(Umberson et al., 1992). Spousal loss also increases the risk of mortality more for men than
women (Mineau et al., 2002). Because depression may affect physical activity and men are
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at increased risk for developing depression we also examined the interaction of sex and
depression symptomatology on physical activity.

Next, we explored whether time since spousal death was related to widows’/widowers’ post-
bereavement physical activity. We tested the extent to which the rate of physical activity
change varied by sex as time passed following spousal loss. Third, we compared changes in
physical activity prior to spousal death between the “soon-to-be” widowed and married
control groups. We hypothesized that relative to married controls, the soon-to-be widowed
group would show a significant decline in physical activity prior to spousal death due to the
emotional, social, and physical effects associated with an end of life experience and
anticipatory grief period. To our knowledge, this has not been examined.

Data from three waves of the Cardiovascular Health Study (CHS) were analyzed. The CHS
is a prospective population-based cohort study of risk factors for cardiovascular disease in
adults 65 years or older. Starting in 1989 and continuing through 2006, participants
underwent annual extensive clinical examinations and structured interviews. Participants
were recruited from four communities in the United States: Forsyth County, NC;
Sacramento County, CA; Washington County, MD; and Pittsburgh, PA. Further details of
the CHS design, sampling procedures, data collection, and response rates are available in
Fried and colleagues (1991). The present study includes CHS data collected between 1989
and 1997, spanning as many as 8 years. We used data from three assessments that collected
information on respondent physical activity: baseline (1989-1990), wave 3 (1992-1993),
and wave 7 (1996-1997).

The original sample included 5,201 individuals, of which 2,524 reported being married and
had spousal data available (n=1,262 couples). The CHS supplemented the original cohort
with an additional 687 African Americans during the third wave of the study (1992-1993).
Eligible for this study were all CHS participants who had spousal data available and became
widowed while participating in the study between baseline and wave 7. At wave 7, 484
spouses were deceased, including 44 spousal pairs (i.e. both members of the dyad were
deceased). These 44 spousal pairs had baseline data only and were not included in the
analysis. Few married participants from the African American cohort became widowed by
wave 7 (n=9). The final sample included 396 widows/widowers. The 307 women and 89
men were equally representative across the four CHS sites 2 (3, N=396) = 1.04, p=.79.
Widows/widowers were matched for health status, age, and sex with 396 randomly selected
married participants from the same study. Our married control group did not experience the
death of their spouse.

Table 1 presents descriptive information for the 792 widows/widowers and married controls
at the time of CHS enrollment. Widows/widowers and married controls were similar in age,
sex, BMI, race, and education. Most participants were women, White, high school educated,
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and either overweight or normal weight. Significantly more widowed participants earned
less income when compared to married controls. Most widows/widowers and married
controls reported providing care to a family member at the time of enroliment. A majority of
spousal deaths were related to non-cardiovascular disease (60%), followed by
Atherosclerotic CHD (28%), cerebrovascular disease (9%) and other atherosclerotic or
cardiovascular diseases (4%). The deceased spouses were primarily men (78%) and similar
in age to their surviving spouses (M=73.98, SD=5.54).

The following measures were collected at baseline, wave 3, and wave 7 of the CHS:

Demographics—A brief questionnaire assessed basic demographic information, including
age, sex, race, education, and annual income.

Physical health and functioning variables—Body mass index. Participants’ height
(inches) and weight (pounds) were measured by clinicians during clinic visits. We used the
adult body mass index (BMI) calculation (kg/m2) recommended by the Centers for Disease
Control (CDC, 2007) and their recommended cutoffs to determine BMI classifications
[underweight (<18.5), normal weight (18.5-24.9), overweight (25-29.9), and obese = 30)].
Physical functioning ability. Physical functioning was assessed using the Health Interview
Survey Supplement (HISS) on aging questionnaire (Wallace, 1992). The HISS items asked
if, due to health problems, a person had difficulty performing 10 activities of daily living
(e.g., walking, dressing, or bathing) and 7 instrumental activities of daily living (e.g.,
cooking, shopping, managing finances). Items were coded as 0 (no difficulty) and 1 (any
difficulty) and summed to create a functional impairment index. Higher values indicate
greater difficulty to function independently. General health status. General health status
was assessed using a single item asking participants to self-report their health status using a
Likert-type scale ranging from 1 (poor health) to 5 (excellent health).

Depressive symptomatology—Symptoms of depression were measured with the
modified version of the Center for Epidemiology Studies Depression Scale (CES-D; Orme
et al., 1986). The scale assessed self-reported depressive symptoms experienced during the
previous week. The scale consists of 10 symptoms, each scored 0-3, for a maximum of 30
points. Higher scores indicate greater frequency of depressive symptoms and correlate with
an increased risk of clinical depression. A total score of 10 or greater has been found to be
an appropriate cutoff for identifying major depression among all adults (Andresen et al.,
1994).

Physical activity—Energy in kilocalories expended weekly (kcal/week) was measured
using the Minnesota Leisure-Time Physical Activity questionnaire (MN LTPA; Taylor et al.,
1978). The MN LTPA questionnaire measures the frequency and duration of participation in
15 activities in which older adults are likely to engage, including walking, leisure activity,
and sports/exercise. The MN LTPA algorithmically translates the frequency and average
duration of each activity into an estimated weekly energy expenditure in kilocalories (kcal).
Each activity was assigned a specific activity intensity code (MET value [metabolic
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equivalent of task]) that had been adjusted for use in older adult samples. MET values
indicate the energy cost associated with performing an activity. Most items (11 out of 15)
were of moderate-to vigorous intensity (MET=>3.0). Total kcal/week was the sum of kcal/
week for all 15 activities. Higher kcal/week scores indicate greater energy expenditure. This
questionnaire has been validated indirectly against duration of treadmill exercise (Jacobs et
al., 1993) and correlates reasonably well with measured energy expenditure (Albanes et al.,
1990).

Analytic Approach

For our first research question, our outcome measure was physical activity change, and was
defined as the difference in kcal/week between the last interview visit prior to widowhood
and the first interview visit following widowhood. As such, pre-bereavement values refer to
the interview visit prior to spousal death while post-bereavement values refer to the
interview visit following spousal death. The same physical activity measurements were used
with the married controls, using the same distribution of yearly visits as their bereaved
counterparts.

For comparisons between widows/widowers and married controls, statistical analyses
included analysis of variance for continuous variables and contingency table analysis using
the x2 test for categorical variables. For our first research question, a hierarchical multiple
regression model was constructed to test the effect of widowhood on physical activity
change. Included in the model were physical health change variables that correlated with
physical activity change, using a significance level of .1. We also entered participants’ CES-
D change score. Due to consistent sex differences in the literature, we examined the
moderating effect of sex with widowhood status (vs. married control) and change in
depressive symptomatology in our model. We used Aiken & West (1991) methods to further
understand any significant interaction effects.

We next tested the relationship between time since spousal death and longitudinal post-
bereavement physical activity among widows/widowers. Time since spousal death was
calculated as the number of days between spouses’ date of death and widows’/widowers’
next post-bereavement interview visit. Some individuals had more than one post-death
assessment available. Therefore, Generalized Estimating Equations were used to adjust for
within-subject correlations in the context of multiple regression models. The dependent
variable was physical activity (kcal/week) at all available waves following spousal death;
the independent variables were: days after spousal death, age, sex, and post-bereavement
depressive symptomatology.

We then tested the hypothesis that the soon-to-be widowed group would engage in less
physical activity compared to married controls prior to spousal bereavement. We used GEE
to compare physical activity between married controls and widows/widowers at all available
waves prior to spousal death. We also examined the moderating effect of sex. GEE was also
used to examine whether time prior to spousal death was associated with widows’/
widowers’ longitudinal pre-bereavement physical activity. Time prior to spousal death was
calculated as the number of days between spouses’ date of death and widows’/widowers’
previous pre-bereavement interview visit. In this model, the dependent variable was physical
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activity (kcal/week) at all available waves prior to spousal death; the independent variables
were: days before spousal death, age, sex, and pre-bereavement depressive symptomatology.

Finally, we generated plots to assess the functional form of the relation between physical
activity and the days before and days after spousal death, for men and women. The average
length of time between widows/widowers pre- and post bereavement interview visit was
1339 days (3.7 years). We plotted activity during this period (+1 SD before and after spousal
death) to gain a detailed understanding of the change in activity directly before and after
spousal death. We used a piecewise linear regression approach to graph the data and chose
to plot physical activity across 180 day intervals in order to have adequate numbers of
deaths within each interval and because 180 days represents an important transition point in
the literature on bereavement effects (Forte et al., 2004; Prigerson et al., 1996; Schulz et al.,
2006). Six intervals were created: 0-180 days, 181-360 days, 361-540 days, 541-720 days,
721-900 days, and more than 900 days before and after the death of the spouse. For the
analyses mentioned, p values smaller than .05 were considered statistically significant. We
calculated Cohen’s d effect sizes and used well-known standards for interpreting the effects
(0.3 is considered small, 0.5 is medium, and > 0.8 is large) (Cohen, 1988). All analyses were
performed using SPSS, version 18.0, statistical software for Windows.

Descriptive statistics

Descriptive statistics for model variables pre- and post-bereavement between widows/
widowers and married controls are presented in Table 2. The level of physical functioning
and general health status was similar between the widows/widowers and married controls.
Most participants were overweight, but did not report any difficulty with ADL or IADL
tasks and reported to be in “good” physical health. The CES-D scores indicated that
widowed elders experienced significantly more depressive symptoms pre- and post-
bereavement relative to married controls, but were not at-risk for clinical depression. Pre-
bereavement physical activity was significantly lower for widowed elders compared to
married controls.

The effect of widowhood on physical activity change

Table 3 presents a hierarchical multiple regression model using change in physical activity
pre-to post-bereavement (kcal/week) as the dependent variable. In the first step of the
regression, physical activity change was regressed onto widowhood status (vs. married
control), age, sex, and baseline physical activity. In the second step, we added BMI change,
physical functioning change, health status change, and depressive symptomatology change.
In the third step, we added into the model the interactions of widowed status (vs. married
control) with sex and change in depressive symptomatology with sex.

Results indicate that female sex and baseline activity were associated with a significant
decline in physical activity. There was no significant effect for widowhood status (vs.
married control) on physical activity change. However, the widowhood status (vs. married
control) X sex interaction was significantly related to physical activity change. All other
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main effects, including age, BMI, physical functioning, general health status and depressive
symptomology did not reach significance. Our final model accounted for a significant
proportion of variance in physical activity change (28%, d=.38).

To further understand the significant interactions, simple slopes of widowhood status (vs.
married control) on physical activity change for men and women were examined (Figure 1).
Results indicate that widowhood status was significantly associated with physical activity
change only for men, § = -.29, p < .05, d=.60. Widowhood status was not significantly
associated with physical activity change for women, f = .01, p = .91, d=.02. Compared to
married controls, widowed men, but not women, were more likely to increase their physical
activity following spousal death. Simple slopes of depressive symptomatology change on
physical activity change for men and women were also examined (Figure 2). Results show
that depressive symptomatology change was not significantly associated with physical
activity change for men ( = .15, p =.06, d=.31) or women (8 = -.07, p =.11, d=.14).
However, effect size estimates suggest that compared to women, men experienced a smaller
decline in physical activity following spousal loss when they experienced increases in
depressive symptomatology.

We also ran separate models using change in low intensity (MET < 3.0; walking, gardening)
and moderate- to vigorous intensity activity (MET 3.0; jogging, aerobics) as dependent
variables, but found no statistically significant effects. This could be due to the small sample
of adults who reported engagement in these activities only.

Time since spousal death and post-bereavement physical activity (Time-span 18-2517

days)

GEE was used to examine the independent effect of time since spousal death on widows’/
widowers’ post-bereavement physical activity (see Table 4). Days following spousal death
(M=902 days, SD=663 days, d=.61) had a significant effect on longitudinal post-
bereavement physical activity. Older age, female sex, and longitudinal increases in
depressive symptoms were all significantly associated with decreased physical activity.
Greater baseline physical activity had a positive effect on longitudinal post-bereavement
physical activity. Compared to widows, widowers increased physical activity during the
transition to widowhood, but were more likely to decrease their level of activity as time
passed following spousal death. Widows’ level of physical activity remained relatively
stable following spousal death.

Physical activity prior to spousal death (Long term trends, 12—-2686 days)

GEE was used to compare physical activity prior to spousal death among widows/widowers
and married controls. There was no significant effect for widowhood status (vs. married
control) on physical activity. However, the widowhood status (vs. married control) X sex
interaction was significant (Wald x2 = 4.5, p<.05, d=.15). Contrasts revealed that widowed
men (B=-491.3, p <.05, d=-.27), but not women (B = 72.4, p =.45, d=.04), had
significantly lower levels of physical activity prior to spousal death when compared to
married men. Next, GEE was used to examine the independent effect of time prior to
spousal death on pre-bereavement physical activity among the widowed sample only (see
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Table 4). Days prior to spousal death (M= 1207 days, SD=685 days, range=12—-2686 days)
had a significant effect on pre-bereavement physical activity, indicating that widows/
widowers were more likely to engage in less activity the closer their spouses’ death
approached. Older age and female sex were significantly associated with less physical
activity. Unlike our GEE model that predicted post-bereavement physical activity,
depressive symptomatology was not significant in our pre-bereavement model.

Physical activity directly before and after spousal death (Short term trends, 12-900 days)

Figure 3 presents physical activity aggregated across 180 day intervals directly before and
after spousal death, for men and women. GEE models examined linear change at all
available waves before and after spousal death, spanning as many as seven years pre- and
post death. To better understand the nature of physical activity at the end of life and the
response of surviving spouses to the death of their spouse in the short term, we examined the
functional form of physical activity in the two and a half years directly before and after
spousal death. We used piecewise linear regression because it permitted the slopes to change
across intervals but to remain constant within intervals. Estimates of the slopes of the lines
in the model relating days before spousal death and physical activity showed that physical
activity significantly increased in the 180-360 days prior to spousal death, but among men
only (=2.03, p<.05). Prior to those 360 days and through 900 days, physical activity
increases, but the slopes of the line did not differ significantly from zero. Prior to those 900
days, men continuously decrease their physical activity (= —.67, p<.05). In the model
examining days after spousal death, physical activity increased among men in the 181-360
days immediately after spousal death (=.56, p=.06). After 360 days, physical activity
gradually decreases to day 900, but the slopes of the line did not differ significantly from
zero. Among women, physical activity across each 180 day interval was relatively stable
before (1103 kcal/week) and after spousal death (1094 kcal/week), and did not differ
significantly from zero (p=.08 — .88).

Post-hoc analyses

The unexpected finding that widowed men increase their activity following spousal death
raised questions about the types of physical activity widowed men engage in post spousal
death. We compared kcal/week spent in aerobic activity (e.g., jogging, biking, exercising),
leisure-time activity (e.g., gardening, hiking, household activities), and walking pre- and
post-bereavement among the 89 widowers. Paired-sample t-tests revealed that widowers
reported, on average, more leisure-time activity post-bereavement (M=251.26kcal/week,
PD=414.53kcal/week) than pre-bereavement (M=137.94kcal/week, SD=271.93.kcal/week),
t(88) = —2.55, p<.05, d=.32. No significant differences emerged for aerobic activity or
walking.

We also examined the specific types of activity men engage in during the 360 days in which
they increased their activity prior to spousal death. Men spent more time engaged in
household chores (M=216.87 min/week, SD=156.68 min/week) compared to the previous
year (361-720 days) (M=55.74 min/week, SD=113.66 min/week), t (33) = -3.92, p<.01,
d=1.17.
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Discussion

The results of the current study indicate that experiencing the death of one’s spouse has a
significant impact on husbands’ physical activity (kilocalories/week). Compared to married
controls, widowed men increase their total energy expenditure following the death of their
spouse. Medium effect sizes were calculated for men, whereas zero effect sizes were
calculated for women. These findings are not consistent with those who suggest that
physical activity declines following spousal loss (Umberson, 1987, 1992). However, our
results further indicate that this increased level of activity is not sustained and declines as
time since death passes. Our analyses show that within six months after the death, widows’
and widowers’ energy expenditure was similar, but within one year, widowers had
significant increases in their levels activity. After one year postloss, this level of activity
starts to decline, and total energy expenditure remains relatively stable among both men and
women. The fact that activity levels do not change among widows could be due to the
generally lower levels of physical activity among women, or the notion that the transition to
widowhood affects men and women differently. Indeed, research by Lee et al. (2004)
suggests that the effect of marital transitions on the health behaviors of women is not as
intense as those reported by men.

Multiple studies have consistently shown an inverse association between depressive
symptomatology and physical activity (Penedo & Dahn, 2005). Our findings indicate that
within the context of widowhood, men may experience a smaller decline in their total energy
expenditure when they experience an increase in depressive symptomatology following
spousal loss. Although not statistically significant (p=.06), the effect sizes were larger for
men than women and offer practical significance. Given the body of research that shows that
men become more depressed than women following spousal loss, this finding provides
useful direction for future research on the association between depression and physical
activity among widowed men.

As time passes following spousal loss, depressive symptomatology has a negative effect on
post-bereavement energy expenditure. Perhaps, the initial increase in activity post-death
among men is a coping strategy aimed at alleviating depression symptoms associated with
the transition to widowhood. This interpretation is consistent with the follow-up analysis
showing that the increase in physical activity occurs predominantly in leisure activities
(small effects calculated). Widowers may be more likely to engage in distracting activities
following spousal loss, especially when experiencing depressive symptoms (Stroebe et al.,
2001). These data suggest that men experience significant fluctuations in physical activity,
particularly during the first year postloss.

The current study also shows that compared to married men, widowed men have
significantly lower levels of physical activity prior to spousal death when we include all
deaths occurring over a seven year period prior to death. Small effect sizes were calculated
for men, whereas zero effect sizes were calculated for women. A more fine-grained analysis
of activity levels in the two and a half years prior to death shows that men significantly
increase their physical activity within one year before the death. It is likely that physical
activity increases due to increased caregiving responsibilities related to the needs of a
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physically declining spouse. Our follow-up analyses show that men primarily engage in
household activities and chores (large effects calculated). Among women, energy
expenditure remains relatively stable prior to the death. Future studies should examine how
the emotional and social reactions associated with an anticipatory grief period are associated
with activity changes, particularly among men who may be providing care to spouse.

There are several limitations to note. Because widowhood is associated with increased
morbidity and mortality (Elwert & Christakis, 2006; Schulz et al., 2000) it is possible that
our sample was biased toward healthier participants who were more likely to attend their
clinic/interview visits. Bereaved elders who were more depressed and more disabled may
have been less likely to continue study participation. Due to limitations in the available data,
we focused primarily on the association of physical health and depression with physical
activity change among widows/widowers. Future research should include other
psychological components such as loneliness, guilt, and grief. We were also not able to
address the social changes associated with bereavement, including, social networks, and
level of social support received from others. In addition, the average length of time between
spousal death and the next assessment was one and a half years. Although widowhood may
be sufficiently devastating to have lasting effects on physical activity, widows/widowers
could have experienced additional events and/or transitions that were also associated with
physical activity change. Finally, we could not control for the possible confound of being
single. The number of other marital (divorce, separation) transitions in the CHS was too low
to examine the effect of other life-changing events on physical activity.

Another limitation relates to the use of self-report questionnaires to assess older adults’
physical activity. Older adults typically engage in lighter activities at lower energy
expenditures and perform these activities on an irregular basis (Harada et al., 2001). Unless
designed for older populations, self-report measures are unable to capture these dimensions
and underestimate older adults’ physical activity (Kowalski et al., 2012). In addition, older
adults may have problems with cognition and short- and long-term memory, which affects
their ability to accurately recall past behaviors. Future research should address these
shortcomings by including objective measures of physical activity, such as the use of
accelerometers.

Despite these limitations, the CHS dataset provided an excellent opportunity to
prospectively examine the effect of the transition to widowhood on physical activity and the
unique contributions of participant gender and depressive symptomatology. A major
strength of this study is that it is the first to prospectively examine physical activity among
both widows and widowers, and physical activity change prior to spousal bereavement.
However, additional work is needed to examine the clinical significance of the identified
relationships, including the role of post-bereavement physical activity on mental and
physical health outcomes.
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Figure 1.
Effects of widowed/married control status and sex on physical activity change among 792

older adults.
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Effects of depressive symptomatology change and sex on physical activity change among
792 older adults.
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Figure 3.
Changes in levels of physical activity (kcal/week) among 396 widows/widowers in the 900

days (2.5 years) before and after spousal death. Each point represents the average activity
for elders whose spouse died during that time interval.
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