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Abstract

Health-related behaviors, such as smoking, alcohol use, exercise, and diet, are major determinants
of physical health and health disparities. However, a growing body of experimental research in
humans and animals also suggests these behaviors can impact the ways our bodies respond to
stress, such that they modulate (that is, serve as a means to self-regulate or cope with) the
deleterious impact of stressful experiences on mental health. A handful of epidemiologic studies
have investigated the intersection between stress and health behaviors on health disparities (both
mental and physical), with mixed results. In this study we use a novel instrument designed to
explicitly measure the self-regulatory motivations and perceived effectiveness of eight health-
related self-regulatory behaviors (smoking, alcohol, drug use, overeating, prayer, exercise, social
support, talking with a councilor) in a subset of the Health and Retirement Study (N=1,354, Mean
age=67, 54% female). We find that these behaviors are commonly endorsed as self-regulatory
stress-coping strategies, with prayer, social support, exercise, and overeating used most frequently.
The likelihood of using particular behaviors as self-regulatory strategies varied significantly by
sex, but not by race/ethnicity, education, or wealth. We also find that greater stress exposure is
associated with higher likelihood of using these behaviors to self-regulate feelings of emotional
distress, particularly health-harming behaviors like smoking, alcohol, and overeating. These
findings provide an important link between sociological and psychological theoretical models on
stress and empirical epidemiological research on social determinants of health and health
disparities.
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INTRODUCTION

The only way to keep your health is to eat what you don’t want, drink what you
don’t like, and do what you’d rather not.

-Mark Twain

A compelling body of epidemiologic research indicates that exposure to stressful events
contributes to poor health and health disparities over the life course (James, 2009; Miller et
al., 2009). “Stress” refers to any threat or challenge to homeostasis (McEwen, 2013), and
includes a broad range of exposures such as prenatal insults (Hilmert et al., 2008), early life
adversity (Miller et al., 2011), work (e.g., job strain), finances (e.g., poverty, food
insecurity), interpersonal events (e.g., divorce, social isolation), trauma (e.g., emotional,
physical, or sexual abuse), and experiences of discrimination (Abdou et al., 2016; Turner et
al., 1995). While the neurobiological stress response (e.g., hypothalamic-pituitary-adrenal
(HPA)-axis, sympathetic nervous system) is well-suited for addressing acute stressors, it is
hypothesized that repeated, chronic activation of the body’s stress response (commonly
operationalized as “allostatic load,” “weathering,” and related constructs) contributes to the
development of cardiovascular and metabolic conditions in mid- and late-life (McEwen and
Seeman, 1999; Miller et al., 2011; Geronimus, 1992). This process of “wear and tear” is
often cited as an explanation of the large racial/ethnic and socioeconomic disparities in
physical health seen in the US population (Geronimus, 1992).

However, this explanation of stress as a direct cause of social disparities in physical health
does not account for the fact that socially-disadvantaged groups, particularly African
Americans and Hispanics in the US, despite having higher morbidity and mortality, have
better mental health relative to non-Hispanic Whites (Jackson et al. 2010; Mezuk et al. 2010;
Mezuk et al. 2013). For example, African Americans are less likely to have major
depression, anxiety disorders, or substance abuse/dependence relative to non-Hispanic
Whites, a finding that has been replicated across numerous nationally-representative samples
and measures of psychopathology (Mezuk et al. 2013). Since stress is an established cause
of these mental health outcomes, the apparently paradoxical finding that socially-
disadvantaged groups (which are presumably exposure to more stress) do not have worse
mental health, despite having worse physical health, warrants a reconsideration of the
potential pathways linking stress, health behaviors, and health status. Informed by this
evidence, we developed the Environmental Affordances Model of Health Disparities (EA
Model; Mezuk et al. 2013) a transdisciplinary framework which guides our empirical
research on how stress, behavior, and context intersect to influence mental and physical
health.
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Re-conceptualization of coping behaviors under the EA Model

While much is known about the direct effects of stress exposure on health, there has been
less focus on how the intersection between stress and coping behaviors (i.e., efforts to self-
regulate the body’s stress response) relates to health and health disparities (Ellis and Del
Giudice, 2014; Mezuk et al., 2013). Under the conceptualization of stress as a direct cause of
poor physical health, behaviors are treated as confounders (i.e., correlates of stress and
causally related to health, but not part of the pathway linking the two (Umberson et al.,
2008). This conceptualization of health behavior as confounders may stem from an
inappropriately narrow scope of coping typologies. Coping is traditionally defined as the
“cognitive and behavioral efforts to manage specific external and/or internal demands that
are appraised as taxing or exceeding the resources of the person,” (Lazarus and Folkman,
1984, pp. 141), and is generally divided into agproach and avoidance typologies (Taylor and
Stanton, 2007). Approach-oriented coping involves processes that directly address either the
source of stress or the resulting homeostatic imbalance (e.g., cognitive strategies like
planning, strategizing, humor, and acceptance) and focus on coping as a psychological
experience. When behaviors are examined as approach-oriented strategies the focus is often
on seeking social support (e.g., talking to others or seeking advice). Within this typology,
other behaviors (e.g., doing activities as a distraction, disengaging from the situation) are
regarded as avoidant coping. The term avoidant invokes processes that prevent individuals
from effectively addressing the stressful situation and/or do not address the homeostatic
imbalance induced by the stressor. Health-related behaviors (i.e., smoking, drinking alcohol,
eating, exercise) are chief among these avoidant strategies (Umberson et al., 2008). For both
approach and avoidant coping strategies there is little consideration of the biological
underpinnings by which these processes translate into improved mental health; however, all
mental experiences are derived from the brain, even if we do not fully understand how this
derivation occurs.

However, a growing body of experimental research (both in animal models and humans)
suggests that these “avoidant™ health behaviors act on a common set of reward and stress-
response pathways and have the same (short-term) salutary impact on restoring homeostasis
(both psychological and physiological) as approach-oriented coping behaviors (Mezuk et al.,
2013). For example, in a placebo-controlled study of current smokers (i.e., smoking as usual
Vs. nicotine patch vs. placebo patch), cigarette use reduced the cortisol response to a
laboratory stressor, indicating a biological underpinning between stress and relapse from
smoking cessation (Wardle et al., 2011). In another example, women randomized to
consume high-sugar beverages over a 2-week period had a reduced cortisol response to a
laboratory stressor compared to women receiving aspartame-sweetened beverages,
suggesting a negative feedback loop between glucose consumption and HPA-axis reactivity
(Tryon et al., 2015). There are similar examples of linkages between the HPA-axis and other
reinforced behaviors (Koob, 2008) including alcohol use (Stephens and Wand, 2012), eating
(Pecoraro et al., 2004), drug use (Chaplin et al., 2010), meditation (Rosenkranz et al. 2016),
and exercise (Childs and de Wit, 2014). We need to consider the neuroscience of coping as
much as we consider the psychology of coping.
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In sum, a growing body of research indicates that the relationships among stress exposure,
stress reactivity, and health behaviors are intrinsically linked in three important ways: (1)
Stress exposure impacts the likelihood of engaging in health behaviors, and these behaviors,
in turn, impact physiological reactivity to subsequent stressors; and (2) These behaviors
engage reinforcing (e.g., dopaminergic and opioid) pathways in the brain, which are also
connected to the HPA-axis and related stress-response systems. Thus, in the short-term, poor
health behaviors can serve as effective stress-coping strategies and preserve mental health,
just as traditional approach-oriented coping strategies are known to do. However, unlike
these traditional coping strategies, over the long-term behaviors such as smoking, excessive
alcohol use, and poor diet contribute to disparities in physical health (Lantz et al., 1998).
Moreover, sociological studies have shown that the impact of poor health behaviors (e.g.,
smoking, physical inactivity) on physical health is amplified by stress for individuals with
fewer socioeconomic resources (Krueger and Chang, 2008), and that the strength of the
relationship between poor health behaviors and health varies by race/ethnicity, largely
because of racial/ethnic stratification of socioeconomic resources (Krueger et al., 2011).
This illustrates the need for transdisciplinary frameworks like the EA Model that seek to link
biology, behavior, and social context.

Limitations of existing research testing the EA Model

In this paper we refer to health behaviors as self-regulatory coping behaviors (SRCB) to
emphasize that they are coping efforts aimed at addressing the neurobiological stress
response and returning the individual to a homeostatic state. As with traditional social
psychology theories of coping, the EA Model posits that the specific set of SRCB prompted
in response to stress is influenced by context. By context, we mean the affordances and the
constraints of the environment, including both physical context (i.e., neighborhood
attributes, such as the availability of fast food restaurants) and sociocultural context (i.e.,
social norms, social integration, social cohesion, and other cultural resources). In this way,
structural sources of health disparities (i.e., poverty, residential segregation, social capital)
influence health disparities by both acting as a source of stress (i.e., financial strain) and by
truncating the opportunities individuals have to cope with stressors (Bird and Rieker, 2008;
Link and Phelan, 1995).

However, to date epidemiologic research testing hypotheses of the EA Model has not
directly assessed whether health behaviors are actually being used as efforts to self-regulate
(i.e., it has been assumed, rather than directly measured, that the behaviors are used to cope
with stress) (Boardman and Alexander, 2011; Jackson et al., 2010; Keyes et al., 2011;
Mezuk et al., 2010). This is because these analyses have relied on existing data that assessed
these behaviors in traditional ways (i.e., asking respondents if, but not why, they smoke,
overeat, exercise, etc.). There is also little information known about the perceived
effectiveness of these behaviors at reducing feelings of distress in a general population
sample (i.e., do individuals experience a reduction in psychological distress as predicted by
the biological experimental data, and how does that perceived effectiveness vary across
behaviors?) In addition, there has been little attention to how SRCB that harm physical
health (e.g., smoking) relate to SRCB that promote health (either mental or physical: e.g.,
exercise). For instance, do people who use health-promoting behaviors avoid health-harming
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behaviors, or do people who make use of SRCB in general have a greater likelihood of using
all kinds of SRCB, whether health-promoting or health-harming? In this study we aim to
address these limitations of existing research.

Goals and hypotheses of the present study

The goal of this paper is to examine the intersection of stress, context, and health behaviors
from a transdisciplinary perspective. Our focus is on a central tenant of the EA Model: that
stress prompts use of SRCBs, and that this relationship is influenced by context. In this
analysis we do not address whether the interaction of stress and SRCBs relates to disparities
in mental and physical health, however these disparities are the underlying motivation for
this research.

Our objectives are threefold: First, to describe the nature and distribution of eight SRCBs —
smoking, drug use, alcohol use, overeating, exercise, prayer, seeking counsel, and social
support — among older adults using a novel instrument we designed explicitly to assess these
behaviors as self-regulatory strategies. Second, to assess how context shapes the distribution,
content, and perceived effectiveness of SRCB. For this objective we use four proxies of
context: education, wealth, sex, and race/ethnicity. These characteristics, while not direct
measures of context, are correlated with the resources available to individuals and the social
norms and values that shape both individuals’ exposure to stressors, their appraisal of an
experience as stressful, and their efforts to cope with perceived stressors (Link and Phelan,
1995). Our hypothesis for this objective is that socially-disadvantaged contexts (i.e., lower
education, less wealth, female sex, non-White race/ethnicity) will engaged in more health-
harming SRCBs as compared to more advantaged contexts. For the third objective, we
examined whether greater exposure to stressors (i.e., traumatic experiences, discrimination,
and stressful life events) and psychological distress were associated with greater likelihood
of engaging in SRCBs. Our hypothesis for this objective is that stress and psychological
distress will be more strongly related to engaging in health-harming SRCBs as compared to
health-promoting SRCBs. As part of this objective we also explored whether the relationship
between stress and SRCBs was moderated by the proxy indicators of context, but these were
hypothesis generating, rather than hypothesis testing, analyses.

METHODS

Sample

Data come from the Health and Retirement Study (HRS), a nationally-representative steady-
state cohort study of US adults over the age of 50. The HRS oversamples African Americans
and Hispanics, and the 2008 HRS had an overall response rate of 88.4%, which is consistent
with prior waves (Health and Retirement Study, 2011). Additional details of the HRS study
design have been described elsewhere (Heeringa and Connor, 1995). While approximately
20,000 individuals are interviewed at each biennial wave of the HRS, our analysis is limited
to 1,354 respondents who completed an experimental module we developed that was
administered as part of the 2008 HRS (see Online Supplement). These experimental
modules are administered to a random subset (between 1200 and 1500 people) of the total
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HRS cohort each wave. This analysis used the RAND (version L) imputed dataset for
covariates.

The HRS is approved by the Institutional Review Board at the University of Michigan and
all participants provided informed consent.

Self-regulatory coping behaviors (SRCB)—We examined eight SRCB (four health-
harming and four health-promoting) in the experimental module: alcohol, drugs, eating,
smoking, exercise, prayer, social support, and seeking advice from a counselor. This index is
adapted from questions originally used in the National Survey of Black Americans (Jackson
& Gurin, 1987; Broman 1996). The specific wording of the items is provided in the Online
Supplement. The introduction to this part of the module oriented respondents to think about
“things you are most likely to do after having what you think is a stressful event or day”
(emphasis in original). For each SRCB respondents were asked frequency of using each
behavior to cope with stress: “How often do you use [behavior] to help make it easier to
bear?” with responses coded using a 5-point Likert scale ranging from Never to Very Often.
Additional information regarding the validity and reliability of this index is in the Online
Supplement. For this analysis we re-categorized the frequency of use to 3 levels: Never=0,
Hardly ever/Not often=1, and Fairly often/Very often=2 based on the distributions of these
responses to ensure adequate cells sizes for analysis. This frequency was then summed
across the SRCB and the average of this summary variable was categorized into tertiles
(<1.5, 1.5 to <2, and =2) for the descriptive analysis. We also created a summary score of the
total number of SRCB endorsed as Fairly often/\Very often (range 0 — 8), number of health-
promoting SRCB endorsed (range 0 — 4) and the total number health-harming SRCB
endorsed (0 — 4).

Respondents who gave any response other than AMeverto each SRCB were then asked the
perceived effectiveness of the behavior on lessening their distress: “How much did it [the
behavior] reduce your feelings of being stressed?” with responses coded using a 4-point
Likert scale ranging from Not at allto A great deal (Cronbach’s a for all 8 items: 0.68; for
the 4 health-harming items: 0.61; for the 4 health-harming items: 0.57). We recategorized
the perceived effectiveness into three levels; Not at all=0, Not very much=1, and Some/A
great deal=2, based on the distributions of these responses to ensure adequate cells sizes for
analysis.

Proxy indicators of context

We examined variation in SRCB and their relationship to stressors by three proxy indicators
of context: race/ethnicity, sex, and socioeconomic status (SES). To ensure adequate cell sizes
for analysis, race/ethnicity was categorized as non-Hispanic white vs. non-White (52.79%
(n=199) of which were non-Hispanic Black and 37.14% (n=140) of which were Hispanic);
however, we conducted a sensitivity analysis using a three-level indicator for race/ethnicity.
Sex was categorized as male vs. female. We examine two measures of SES: education
(categorized as <high school vs. =high school diploma/GED) and wealth, a summary
measure derived from total assets (e.g., home ownership, retirement savings, income
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including from Social Security) minus total debts (e.g., loans, mortgage, credit card
balances). Wealth was split at the median (<$203,811 vs. >203,811). Particularly for older
populations, many of whom are retired or only work part-time, wealth is a better measure of
current SES than household income or occupation (Robert and House, 1996).

Stressors and psychological distress

A subsample (n=517) of the module respondents also completed the Leave Behind
Questionnaire (LBQ), a self-administered questionnaire on psychosocial factors that is
administered to a random half of the total HRS at each wave (Clarke et al., 2008). We
examined three measures of stressors from this Leave Behind questionnaire: (a) Lifetime
traumatic events, from an 11-item scale of lifetime exposure to traumatic events (Krause et
al., 2004); (b) Recent stressful events, from a 6-item index of recent life stressors or
situations (Turner et al., 1995), and (c) Experiences of discrimination, from a 7-item
measure of discrimination (Williams et al., 1997). Experience of traumatic events (e.g.,
being in a natural disaster, being assaulted, having a family member have serious illness,
being abused as a child) were each recorded dichotomously (yes/no) and then summed to
create a total score (observed range: 0 — 9). Recent (i.e., within the past 5 years) stressful
events (e.g., being fired or laid off, being robbed or having your home burglarized) were
recorded dichotomously (yes/no) and then summed to create a total score (observed range: 0
—4). Finally, experiences of discrimination (e.g., unfairly dismissed from or not hired for a
job, unfairly stopped by the police) were recorded dichotomously (yes/no) and then summed
to create a total score (observed range: 0 — 6). We created a composite index of these
measures by summing them (range: 0 — 13, mean: 2.55).

Because it was available on entire sample (rather than just the subset that received the LBQ),
we also examined psychological distress as a predictor of SRCBs. Distress was assessed
using the 8-item Centers for Epidemiologic Studies - Depression (CESD) scale, which asks
about the occurrence (yes/no) of depressive symptoms (e.g., feeling that everything was an
effort, difficulty sleeping) in the past week (Turvey et al., 1999); items were summed to
create a total score (positive items reverse-coded (range: 0 — 8, mean: 1.32).

Other covariates

Analysis

Age (in years), self-rated health (categorized as excellent/very good (reference group), good,
fair, and poor), number of chronic health conditions (e.g., diabetes, cardiovascular disease,
cancer, arthritis) (range: 0 — 8, average: 2.25), and number of functional limitations (e.g.,
using the phone, managing money, taking medications) (range: 0 — 5, average: 0.20) were
assessed by self-report.

For our first objective we used weighted descriptive statistics, paired with ANOVA and Rao-
Scott Chi2 tests, to characterize the content of SRCB. As part of this we examined (a) the
relationship between frequency of engaging in each SRCB and its perceived effectiveness at
reducing stress, and (b) whether engaging in health-harming SRCBs (e.g., smoking) related
to the likelihood of engaging in health-promoting SRCBs (e.g., exercise).
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For our second objective we used multivariable regression models to estimate the marginal
means of the frequency and effectiveness of SCRBs by the four indicates of context (i.e.,
sex, race/ethnicity, wealth and education). We used Poisson regression models to estimate
the marginal mean count of the frequency of SCRBs endorsed (overall, health-harming, and
health-promoting). We used logistic regression models to estimate the marginal mean
proportion of respondents who Fairly/\Very often (vs. less often) used each SRCB and who
rated the perceived effectiveness of each SRCB as Some/A great deal (vs. less effective).
These marginal means were weighted according to the proportions of each indicator of
context (i.e., proportion with low vs. high education) using the LSMeans post-estimation
function. Models were adjusted for demographic characteristics, number of health
conditions, and functional limitations. Statistically significant differences between the
marginal means across levels of each indicator of context (e.g., male vs. female, low vs. high
education) were determined by the estimated beta coefficients.

Finally, to examine the intersection between stressors and SRCBs we added the summary
stress score in the Poisson models predicting the frequency of engaging in SRCBs; because
the stress measure was available on only a subset of the sample, we then refit these models
with CESD as an indicator of psychological distress. As a final exploratory analysis, we refit
these models with interactions between stress and the four indicators of context (e.g., stress
X SeX, stress x education) to test whether these indicators modified the relationship between
stress and SRCBs.

All analyses accounted for the complex sampling design and all descriptive estimates are
weighted to be representative of the US population >50 years old. Analyses were conducted
using SAS 9.4 and all p-values refer to two-tailed tests.

RESULTS

Table 1 shows the characteristics of the HRS subsample that completed the experimental
module, overall and by number of SRCBs endorsed. Women and individuals with lower
wealth were more likely to use SRCBSs, but there was no difference by race/ethnicity or
education. Stressful events, the composite stress score, and CESD were positively correlated
with likelihood of engaging in SRCBs. Finally, greater levels of chronic health conditions
and functional limitations were associated with greater use of SRCBs.

The most frequently reported SRCBs were prayer (73%), social support (50%), overeating
(38%), and exercise (27%) the least commonly reported were alcohol (22%), talking to a
counselor (19%), , drug use (16%), and smoking (10%). Figure 1 and Supplemental Table 1
provide evidence of the construct validity of the SRCB measure. They show the perceived
effectiveness of SRCBs at reducing feelings of stress based on frequency of use. Consistent
with the notion that individuals should be more likely to engage in a behavior if they felt it
was helpful, individuals who reported that a SRCB was effective at reducing their feelings of
stress were more likely to engage in it. For example, only 29% of the people who ever
overeat to cope with stress said it was effective at reducing their feelings of distress, as
compared to 43% of the people who fairly/very often overeat to cope, a difference of 14
percentage points. Similarly, only 50% of people who ever drink alcohol to cope with stress
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said it was effective, as compared to 88% of people who fairly/often drink alcohol to cope, a
difference of 38 percentage points.

Table 2 shows the intersection of positive and negative SRCB. Among those who reported at
least one negative (i.e., alcohol, drugs, smoking, or eating) SRCB (N=294), a majority also
engaged in at least one positive behavior: 14.9% endorsed exercise, 70.1% endorsed prayer,
30.7% endorsed social support, and 13.5% endorsed talking to a counselor. Among those
who reported at least one positive SRCB (N=856), 6.4% also endorsed alcohol, 10.7%
endorsed drugs, 14.9% endorsed eating, and 6.6% endorsed smoking.

Context and SRCB

Table 3 shows the unadjusted and marginal means of the various metrics of SRCB by the
four proxies of context (sex, race/ethnicity, education, and wealth); values in which there is a
significant relationship between the contextual factor and SRCB are indicated. Of the four
contextual variables examined, only sex was substantially related to the number (total,
negative, and positive) of SRCB, with women more likely to report these behaviors relative
to men. When this was decomposed into individual behaviors, women were more likely than
men to report eating, prayer, social support, and seeing a counselor than men. Women also
reported that these behaviors were more effective at relieving feelings of distress than men,
including behaviors that they were not significantly more likely to endorse, such as using
drugs or alcohol.

Non-whites were less likely to endorse using negative SRCBs, a result that was driven by
smoking. Results using a three-level indicator for race (Whites, Blacks, and other non-
Whites) showed similar findings (Supplemental Table 2), with the main difference in that
using this categorization Blacks were more likely than Whites to use positive strategies (a
result largely driven by social support and seeking council), whereas those of other non-
White race were less likely than Whites to use these strategies. Blacks were also reported
that exercise, prayer, and social support were more effective at relieving distress relative to
Whites, whereas other non-Whites generally reported that these positive strategies were less
effective. Finally, higher education and wealth were related to greater endorsement of two
positive SRCBs, exercise and prayer, relative to lower education and lower wealth.

Stress and SRCB

Table 4 shows the results of the Poisson regression models assessing the relationship
between the stress score (and psychological distress) and count of SRCBs (total, negative,
and positive). Higher levels of stress were significantly associated with greater number of
SRCBs, particularly for negative behaviors (i.e., smoking, alcohol). For example, for every
one unit increase in stress, the number of negative SRCBs endorsed increased by a factor
1.14 (95% Confidence Interval: 1.07, 1.22). Findings were similar when using CESD as an
alternative indicator of psychological distress.

Turning to our exploratory analyses of moderation of the stress X SRCB relationship, there

was little evidence that the relationship between stress (or CESD) and SRCB was moderated
by the indicators of context (Supplemental Table 3). All the interaction terms between stress
and these variables had p-values >0.15 with the exceptions of stress X education on positive
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SRCB (Beta=-0.077, P=0.037, indicating that the relationship between stress and positive
behaviors was weaker among those with higher education). Turning to CESD, all the
interaction terms were non-significant with the exception of CESD X race for total and
positive SRCB (Beta=-0.063 (p=0.005) and Beta=-0.062 (p=0.035), respectively)
indicating that relationship between CESD and total number and number of positive SRCBs
is weaker among non-whites.

DISCUSSION

In this paper we presented and evaluated a novel conceptualization and quantitative
assessment of health behaviors as self-regulatory strategies with differential implications for
mental and physical health. For our first objective, we found that the majority of older adults
endorsed at least one SRCB, and that frequency of engaging in these behaviors was related
to their perceived effectiveness at relieving distress. For our second objective, sex was the
only proxy indicator of context examined that was consistently associated with these coping
strategies, with women both more likely to engage in SRCBs and to perceive them to be
effective at reducing feelings of distress than men. Finally, for our third objective examining
the intersection of stress and SRCB, findings were broadly consistent with the predictions of
our theoretical framework for understanding health disparities (Mezuk et al. 2013) in that
higher levels of stress (or psychological distress) were associated with greater number of
SRCBs, particularly those that harm physical health. This suggests that there is value in
broadening both our typologies of coping, and the conceptualization of health behaviors as
more than simply confounding variables, in disparities research. We discuss each of these
main conclusions in turn.

One of the main innovations of this assessment of SRCBs was the explicit incorporation of
both stress-reduction as a motivation for engaging in a health-related behavior and the
perceived effectiveness of that behavior at relieving emotional distress. This stands in sharp
contrast to most epidemiologic work on stress as a determinant of health disparities ,which
rarely capture the roles of stress perception, appraisal, and response in this relationship
(Concha and Mezuk, 2015). We found that people tend to engage in both health-harming and
health-promoting SRCBs (i.e., prayer and overeating, exercise and drinking), consistent with
work on traditional approaches to coping which finds that the same people use different
strategies in different situations (Lazarus and Folkman, 1984). Finally, our measure
emphasizes that individuals are (or at least can be) consciously aware of explicitly using
these behaviors to cope with stress, as opposed to simply engaging in the behavior without
conscious awareness as to why or as merely a distraction. That stress is a motivator for
engaging in behaviors that that “promote” mental health via coping (even if they harm
physical health) means that this connection can be used as a target for intervention to reduce
the impact of stress on health (and health disparities).

For our second objective, we examined four proxy indicators of context (sex, race/ethnicity,
education, and wealth) but only sex consistently moderated both the frequency and content
of SRCB, with relatively modest variation by the latter three indicators. Prior work has
indicated sex differences in both what experiences tend to be considered stressful and coping
styles, with women scoring higher than men on emotional and avoidance coping (Matud,
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2004). This is consistent with our finding that women were more likely to endorse SRCBs, if
these are conceptualized as avoidance strategies. However, these findings can be considered
inconsistent with psychosocial theory which posits that because of socialization women are
more likely to use expressive and emotion-focused coping behaviors relative to men (Ptacek
et al., 1994). If these findings are replicated in other studies, they suggest the role of sex in
coping is more nuanced than currently posited. Our findings, since they address behaviors
that have known consequences for physical health, may have implications for understanding
trajectories of sex disparities over the life course in which women have higher risk of
morbidity and disability but lower risk of mortality relative to men (Case and Paxson, 2005).

The relatively modest associations with race/ethnicity and SES indicators of context were
contrary to our expectations, which were informed by documented health disparities along
these dimensions. Our sensitivity analysis using the three-level indicator of race/ethnicity
provided evidence that minority status is not consistently associated with greater use, or
perceived effectiveness, of positive coping strategies. These results may reflect survival bias
if lower educated, less wealthy, or racial/ethnic minorities were less likely to survive to be
interviewed in the 2008 wave, or the weak relationships between these SRCB and indicators
of context may reflect a cohort effect, since these behaviors may represent patterns of coping
established earlier in life. Finally, while we examined these indicators separately due to
sample size limitations, this is not to discount the importance of the intersection of these
indicators (i.e., sex and race/ethnicity) for understanding stress and coping (Cole, 2009). For
example, future work should examine whether the sex differences observed here are
consistent for lower and higher educated groups, as this would theoretical models of the
sources of variation in heath behavior across socioeconomic strata.

Turning to the third objective, the EA Model posits that stress is positively associated with
endorsement with SRCB, particularly negative behaviors (e.g., alcohol, smoking, drugs,
eating), and this prediction was supported using two distinct indicators of stress (i.e., a count
of stressful life events and psychological distress as measured by the CESD). The finding
was stronger in magnitude for the CESD measure of stress; this may reflect measurement
limitations, such as more variation in this measure due to the larger sample size for this
analysis, or the fact that the CESD asks about contemporaneous (i.e., past two weeks)
feelings, as opposed to the stress score which asks about events in the past (including in
childhood). However, it may also suggest something more fundamental about the
psychological sequelae of self-regulatory coping. Regardless, this finding adds to the
growing body of experimental research (e.g., Chaplin et al., 2010; Childs and de Wit, 2014;
Koob, 2008; Stephens and Wand, 2012; Tryon et al., 2015; Wardle et al., 2011) supporting
this framework as an integrative approach to understand how stress and behaviors intersect
to influence mental and physical health. That is, when it comes to understanding the role of
stress as a potential cause of health disparities, researchers need to carefully consider how
what role health behaviors play in this relationship; these findings demonstrate that simply
adjusting for these variables as confounders is unwarranted, as they are intimately linked to
the stress-coping process. Finally, it is important to acknowledge that the SRCBs can
become conditioned responses that are decoupled from stress-coping efforts over time,
which is hypothesized to be one etiologic pathway for substance dependence syndromes
(Koob and Volkow, 2016).
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These findings can also inform existing typologies of coping by suggesting a path to move
beyond avoidant vs. approach strategies to explore three additional dimensions: (a)
motivations and perceived effectiveness, (b) kinetics (i.e., the timeliness and half-life of
perceived relief from distress), and (c) consequences of coping in terms of short-term
emotional relief vs. long-term health. We could only address the first of these in the present
study, but future work should explore the utility of these other aspects. Doing so requires
drawing on ideas of human behavior from disciplines like neuroscience, psychology, and
sociology but applying these in epidemiologic research on health disparities. For example,
the results for perceived effectiveness demonstrate that not all health behaviors are equal in
terms of reducing psychological distress, and that there is variation in this metric even across
the crude proxies of context examined here. This variation may be informative in efforts to
“personalize” public health efforts to reduce disparities along these dimensions of context
(Bayer and Galea, 2015).

Findings should be interpreted in light of study limitations and strengths. Limitations
included the reliance on a predominantly white sample over the age of 50, which limited our
ability to examine variation by race/ethnicity (including examining variation within groups)
and age. We only had data on a subset of potential SRCB (e.g., we did not assess meditation
or using the internet or other media). This study also has important strengths, including the
use of a nationally-representative sample and assessment of multiple indicators of stress
across the life course. We explicitly tested the relationship between stress and these
behaviors that heretofore had only been inferred. Finally, we drew from an interdisciplinary
theoretical framework to develop a novel assessment of coping that includes perceived
effectiveness of each behavior. If stress is to be considered a primary determinant of health
disparities and potential target for reducing them, these findings demonstrate a need to
reorient research to address the complex relationships between stress, behavior, and context.
The results here suggest some avenues to explore in future research. If stress is a primary
determinant for engaging in an unhealthy diet, for example, providing more options for
healthy affordable foods or nutrition education are unlikely to have a substantial impact on
this behavior, consistent with the notion of constrained choice via contextual factors like the
ones examined here. Instead, multi-modal efforts that leverage the emotional self-regulatory
effects of positive behaviors like exercise while attempting to reduce health-harming
behaviors through structural changes are worth exploring.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

. Most people engage in a wide range of self-regulatory behaviors

. Behaviors vary in their perceived effectiveness at reducing emotional distress

. Women are more likely to engage in self-regulatory behaviors to cope with
stress

. Little variation in use of self-regulatory behaviors by race, education, or
wealth

. Stress was associated with greater use, particularly of health-harming
behaviors
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mEver use behavior + say it is somewhat/very effective

u Fairly/often use behavior + say it is somewhat/very effective

80%
60%
40%
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0%

Prayer  Social Support  Exercise Eating Drugs Smoking Counselor Alcohol

Figure 1. Perceived effectiveness of SRCBs by frequency of use
Values are weighted percentages who endorse that the behavior is somewhat/very effective at

reducing feelings of stress.
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Table 2

Percent Engaging in Specific SRCB Among Those Using Any Positive or Negative Behavioral Coping

Strategy
Endorse at least one positive SRCB  Endorse at least one negative SRCB
No Yes No Yes
N=498 N=856 N=1,060 N=294
Alcohol 10 (2.98) 38 (6.38) 48 (19.74)
Drugs 13(1.94) 85 (10.72) 98 (28.89)
Eating 16 (3.70) 110 (14.95) 126 (41.79)
Smoking 23(5.85) 43 (6.57) 66 (24.27)
Exercise 120 (17.50) 81 (9.69) 39 (14.88)
Prayer 785 (89.61) 576 (51.67) 209 (70.58)
Social 266 (30.27) 175 (15.01) 91 (30.73)
Support
Counselor 76 (9.38) 42 (3.25) 34 (13.54)

Values are N (weighted column %) of reporting that they “fairly often” or “very often” used each SRCB to cope with stress.

Positive SRCB: exercise, prayer, counselor, social support.

Negative SRCB: smoking, alcohol, drugs, eating.

Note: The two “positive SRCB” columns and the two “negative SRCB” columns each represent total sample (N=1354).
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Table 4

Relationship between stressors, psychological distress, and number of SRCB

Stress sum score Psychological distress (CESD)

Unadjusted Adjusted Unadjusted Adjusted

IRR(95% CI)  IRR(95% CI)  IRR(95% Cl)  IRR (95% CI)

Total SRCB 1.08 (1.04,1.12) 1.07(L.04,1.12) 1.13(1.10,1.16) 1.11 (1.08, 1.13)
Positive SRCB  1.05 (1.00,1.09)  1.05 (1.01, 1.10)  1.09 (1.06,1.12)  1.07 (1.04, 1.10)
Negative SRCB  1.17 (1.09, 1.24)  1.14 (1.07,1.22) 1.25(1.20,1.30) 1.21 (1.16,1.27)
N 517 517 1354 1354

Values are adjusted for age, sex, race/ethnicity, education, wealth, number of chronic conditions, and number of IALDs.
IRR: Incidence rate ratio. Cl: Confidence Interval.

Estimates are weighted and account for the complex sampling design.
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