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Abstract

In older adults, we determined (1) the association of perceived sleep quality with stress-coping 

behaviors (drinking alcohol, smoking tobacco, medication/drug use, overeating, prayer, exercise, 

social support, and treatment from a health professional) and (2) whether coping behavior 

mediated the relationship of perceived sleep quality with depression. Data came from the US 

Health and Retirement Study 2008–2010 (n = 1174). Using logistic regression, poor perceived 

sleep quality was associated with medication/drug use (odds ratio = 2.9; 95% confidence interval 

= 1.4–6.0) and overeating (odds ratio = 1.6; 95% confidence interval = 1.1–2.5). However, using 

structural equation modeling, coping behavior did not mediate the relationship of perceived sleep 

quality with depression symptomatology (p = 0.14).
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Introduction

Sleep plays a critical role in maintaining physical and mental health. This is particularly 

true among older adults, since maintaining sleep quality is increasingly challenging in later 

life, in terms of both sleep duration and quality (Landry et al., 2015). For example, among 

Americans aged 55 or older, 7–15 percent report rarely or never feeling rested when waking 

up in the morning (Foley et al., 1995) and 15 percent report frequently feeling sleepy during 

the day (Chasens et al., 2007). Daytime sleepiness among older adults increases risk of 

mortality, cardiovascular disease, and depressive symptoms (Jaussent et al., 2011; Newman 

et al., 2000); however, underlying pathways linking sleep quality to mental and physical 

health outcomes are poorly understood. Identifying mechanisms by which poor sleep quality 

influences mental and physical health may help identify novel intervention targets.
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Coping behavior is one potential mediating pathway linking sleep quality and health. 

Coping behavior refers to the wide range of strategies that persons engage in when 

confronted with stressful life events (Cousson-Gélie et al., 2010). As outlined by Lazarus 

and Folkman (1984), coping behavior involves the perception of events, the appraisal 

of those events as stressful, and an individual’s behavior in response to those stressful 

events. Experimental evidence in animals and humans suggests that poor sleep quality—

both restricted and disturbed sleep—increases the probability that daily life events (e.g. 

interpersonal relationships, job-related responsibilities) will be perceived as stressors, as 

opposed to benign occurrences (Meerlo et al., 2008). For example, in humans, exposure to 

temporary sleep deprivation and continuous arousals during sleep is associated with greater 

plasma concentrations of cortisol (Späth-Schwalbe et al., 1991), a hormone well-known for 

its role in the physical and psychological stress response (Stalder and Kirschbaum, 2013).

In addition, poor sleep quality has been associated with engaging in specific health 

behaviors to cope with stress. For example, in Japan, adults with sleep disorders reported 

smoking and drinking alcohol in response to stress more often than those without sleep 

disorders (Otsuka et al., 2017). Related work indicates that poor sleep quality may also 

increase misuse of medications and overeating as stress-coping behaviors (Albert et al., 

2017; Benedict et al., 2012). In other words, poor sleep quality may increase both the 

probability that daily life events are perceived to be stressful and the likelihood individuals 

engage in “unhealthy” coping behaviors (e.g. substance use, overeating) in response to those 

stressful events. In addition, poor sleep quality may inhibit use of “healthy” stress-coping 

behaviors (e.g. seeking help from a medical professional (Unützer and Park, 2012), social 

support (Wade and Kendler, 2000), physical activity (Ströhle, 2008)). However, empirical 

evidence examining whether sleep quality is associated with specific coping behaviors is 

limited.

Building on this research, we sought to examine the association of perceived sleep 

quality with coping behaviors (drinking alcohol, smoking tobacco, drug/medication use, 

overeating, prayer, exercise, social support, and treatment from a health professional) in a 

nationally representative sample of older adults in the United States. In addition, we aimed 

to determine whether coping behavior mediated the association between perceived sleep 

quality and depression. We hypothesized that those with poor perceived sleep quality would 

be more likely to engage in coping behaviors considered detrimental to health over the 

long term (i.e. drinking alcohol, smoking tobacco, drug/medication use and overeating) and 

less likely to engage in coping behaviors considered beneficial to health over the long term 

(i.e. seeking professional help, social support, prayer and exercise). We also hypothesized 

that the relationship between perceived sleep quality and depression would be mediated by 

coping behaviors.

Materials and methods

Sample

This study included data from the 2008 and 2010 waves of the Health and Retirement Study 

(HRS), a longitudinal study that biennially collects demographic, socioeconomic, and health 

information on a representative sample of non-institutionalized US adults aged >50 years 
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(Sonnega et al., 2014). Among the 15,840 individuals who participated in the 2008 wave, a 

random sub-sample (n = 1380) completed an experimental module designed to assess eight 

coping behaviors, described below. For this study, the analysis sample was limited to those 

who also participated in the HRS 2010 wave (n = 1225).

Of those eligible, 1174 (95.8%) had non-missing data for perceived sleep quality, depression 

measures, and covariates of interest. The analytic sample was 56 percent female, 79 percent 

non-Hispanic White, 63 percent married, with a mean age of 67 years. In addition, 16 

percent had less than a high school degree, 7 percent were below the federal poverty 

threshold, and the mean number of medical comorbidities was 2.

HRS was approved by the University of Michigan Institutional Review Board, and all 

participants provided informed consent.

Measures

Sleep quality.—Perceived sleep quality was assessed in 2008. Participants were asked, 

“How often do you feel really rested when you wake up in the morning?” Based on the 

distribution of responses to this item, we grouped respondents into three categories: (1) most 

of the time or always (reference group), (2) sometimes rested, and (3) rarely or never rested. 

Prior studies have used restless sleep as a proxy for sleep quality when there is a lack of 

other sleep domains available (Burgard and Ailshire, 2009; Leggett et al., 2016).

Coping behavior.—In 2008, HRS included a module that assessed coping behavior within 

a random sub-sample of study participants (Mezuk et al., 2017). Adapted from questions 

originally used in the National Survey of Black Americans (Jackson and Gurin, 1987), 

the module included eight coping behaviors: drinking alcohol, drug or medication use, 

overeating, smoking, exercise, prayer, social support, and professional help. First, it asked 

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). Next, it asked, “How often do you use 

[behavior] to help make it easier to bear?” with responses coded using a 5-point Likert-type 

scale ranging from never to very often.

In this study, the Likert-type scoring was used to dichotomize coping behaviors based on the 

degree to which an individual depended on each behavior in response to stress, relative to 

the population distribution. We considered individuals who fell in the weighted bottom 25th 

percentile not to be dependent on a certain coping behavior in response to stress, whereas we 

considered those above the weighted 25th percentile as dependent. We used the following 

cut points for each coping behavior:

• Drink alcohol. Never, hardly ever, not too often, or fairly often (reference group) 

versus very often;

• Take medication or use drugs (over-the-counter, prescription, or illicit drug use 
was not specified). Never, hardly ever, not too often, or fairly often (reference 

group) versus very often;
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• Overeat. Never, hardly ever, or not too often (reference group) versus fairly often 

or very often;

• Smoke tobacco. Never, hardly ever, not too often, or fairly often (reference 

group) versus very often;

• Exercise. Never, hardly ever, or not too often (reference group) versus fairly 

often or very often;

• Pray. Never (reference group) versus hardly ever, not too often, fairly often, or 

very often;

• Seek advice from social network (i.e. social support). Never or hardly ever 

(reference group) versus not too often, fairly often, or very often;

• Seek treatment from a health professional. Never, hardly ever, not too often, or 

fairly often (reference group) versus very often.

Depression.—HRS used the Composite International Diagnostic Interview short form 

(CIDI-SF) to assess history of major depression (MD) over the previous 12 months. The 

CIDI-SF is based on criteria for MD set by the Diagnostic and Statistical Manual of Mental 
Disorders (DSM; American Psychiatric Association, 2013), which requires that respondents 

endorse either anhedonia or depressed mood for most of the day for most of a 2-week 

period or more. When compared to semi-structured interviews, the CIDI-SF has a 70 

percent sensitivity and 90 percent specificity for diagnosing MD episode (Aalto-Setälä et al., 

2002). Those who met this criterion completed an additional seven symptoms: lost interest, 

feeling tired, change in weight, trouble with sleep, trouble concentrating, feeling down, and 

thoughts of death. Those with a score ⩾3 were considered to meet criteria for having MD in 

the previous 12 months. MD symptomatology scores ranged from 0 to 7 (Steffick, 2000).

Covariates.—Demographic characteristics included gender (female, male), race/ethnicity 

(non-Hispanic White, non-Hispanic Black, other), marital status (married, separated or 

divorced, widowed, single or never married), and age. Individuals were grouped by 

age into categories based on trends that occur in older adulthood, such as retirement, 

functional impairment, and independent living transitions (Anstey et al., 2006; Black 

and Rush, 2002; Fields, 2016; Garner et al., 2018; Thane, 2006; Young et al., 2015). 

Socioeconomic characteristics included educational attainment (<high school, high school 

degree or equivalent, some college, college degree or above); current income-to-poverty 

ratio (IPR) category, a measure of income that accounts for household size (categorized 

as <1.00, 1.00 to <2.00, 2.00 to <3.00, 3.00 to <4.00, 4.00 to <5.00, ⩾5.00), and; 

household wealth. Household wealth was defined as the sum net value of primary residence, 

secondary residence, real estate, vehicles, businesses, IRA/Keogh, stocks and mutual funds, 

checking accounts, savings accounts, money market accounts, CDs, government savings 

bonds, treasury bills, bonds or bond funds, and all other savings; minus the net value of 

all mortgages, other home loans, the balance on an equity line of credit, and any other 

debt. Finally, analyses also accounted for number of medical comorbidities and functional 

limitations. Number of medical comorbidities was created by summing the number of 

lifetime conditions and ranged from 0 to 8: (1) hypertension; (2) diabetes; (3) cancer or 
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malignant tumor of any kind except skin cancer; (4) chronic lung disease except asthma 

such as chronic bronchitis or emphysema; (5) heart attack, coronary heart disease, angina, 

congestive heart failure or other heart problem (6) stroke or transient ischemic attack; (7) 

emotional, nervous or psychiatric problems, and; (8) arthritis or rheumatism. Functional 

limitations were defined as reporting at least some difficulty with one or more activities of 

daily living, including bathing, eating, dressing, walking across a room or getting in or out 

of bed. Besides educational attainment, which was assessed when an individual first enrolled 

in HRS, all covariates were measured in 2008.

Approach

Initially, we used weighted univariate statistics and bivariate regression to describe the 

sample characteristics by perceived sleep quality. Next, we used multivariable logistic 

regression to assess the cross-sectional relationship between perceived sleep quality and 

each of the eight coping behaviors. The longitudinal relationship between perceived sleep 

quality in 2008 and MD in 2010 was assessed using multivariate logistic regression, which 

controlled for MD in 2008.

Path analysis, a type of structural equation modeling (Jeon, 2015), was used to examine 

whether coping behaviors mediated the relationship of perceived sleep quality with MD 

symptomatology. Assumptions of conducting path analysis in Stata/SE require that variables 

be either binary or continuous (i.e. ⩾5 categories). Thus, we elected to treat perceived 

sleep quality as a binary variable: waking rested most of the time or always versus 

sometimes, rarely, or never. To test the robustness of this cut point, sensitivity analyses 

modeled perceived sleep quality (1) using a different cut point (waking rested most of the 

time, always or sometimes vs rarely or never) and (2) treating it as continuous. Coping 

behaviors were also modeled as binary variables, as described above. MD symptomatology 

was modeled as a continuous measure. We included binary covariates in the model where 

appropriate (e.g. gender) and created dummy variables for covariates with more than two 

categories (e.g. age group, race/ethnicity, marital status). We adjusted the path between 

perceived sleep quality and each coping behavior for gender, age group, race/ethnicity, 

marital status, educational attainment, IPR, household wealth, functional limitations, and 

number of medical comorbidities. We included the same covariates in the path between 

perceived sleep quality in 2008 and MD symptomatology in 2010. In addition, the path 

between 2008 perceived sleep quality and 2010 MD symptomatology adjusted for MD 

symptomatology in 2008.

The sample size for this study (n = 1174) is a function of the number of individuals 

who participated in HRS experimental modules; however, post hoc analyses reveal that our 

analyses were sufficiently powered. In the analysis sample, the prevalence of poor perceived 

sleep quality—when defined as those waking rested sometimes, rarely, or never versus 

waking rested most of the time or always—is 38.9 percent, and the proportion of those who 

meet criteria for MD using the CIDI-SF is 68.4 percent for those with poor perceived sleep 

quality, and 31.6 percent for those without poor perceived sleep quality. Therefore, testing 

associations between perceived sleep quality and CIDI-SF MD symptomatology with a 0.05 
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type I error and a 0.20 type II error would require a total of 70 persons. The large sample 

size in this study permits adjustment for multiple covariates as well as mediation analyses.

Descriptive and logistic regression models were estimated using SAS software version 9.4 

(SAS Institute Inc., 2013) and path models were fit using Stata/SE version 15.0 (StataCorp, 

2017). For all analyses, survey analytic methods were used to account for HRS's complex 

survey design.

Results

Approximately 11 percent of the sample had poor perceived sleep quality, defined as rarely/

never waking up rested. Table 1 shows the descriptive characteristics of the sample stratified 

by perceived sleep quality. Those with poor perceived sleep quality had less education and 

lower IPR relative to those with better quality sleep. The proportion of the analysis sample 

who met criteria for MD was 8 percent in 2008, and 9 percent in 2010. In addition, MD was 

more common among those who rarely/never woke rested compared to those who always/

most of the time woke rested (24% vs 5%, respectively).

Table 2 presents odds ratios (ORs) and 95 percent confidence intervals (CIs) for the 

associations of perceived sleep quality with the eight coping behaviors. In adjusted models, 

poor perceived sleep quality was associated with greater odds of using drugs/medications to 

cope with stress (ORrarely or never wake rested = 2.9; 95% CI = 1.4–6.0) and overeating to cope 

with stress (ORsometimes wake rested= 1.6; 95% CI = 1.1–2.5). Perceived sleep quality was not 

significantly associated with drinking alcohol, smoking tobacco, exercising, seeking social 

support, or seeking treatment from a health professional to cope with stress.

We then examined the longitudinal relationship between perceived sleep quality and MD. 

Table 3 presents the association between 2008 perceived sleep quality and 2010 MD, 

accounting for MD in 2008. In the adjusted model, there was a dose–response relationship 

between poor perceived sleep quality and MD (ORsometimes wake rested = 2.1 (95% CI = 

1.0–4.5); and ORrarely or never wake rested = 4.8 (95% CI = 1.5–9.6)). When including coping 

behaviors in the adjusted model the magnitude of associations remained consistent.

Figure 1 presents results of the path analysis for 2010 symptoms of a MD episode over 

the previous 12 months. Parameter estimates (βs) represent direct effects. As expected, 

perceived sleep quality in 2008 was associated with MD symtomatology in 2010 (β = 

0.35; 95% CI = 0.08–0.62). In addition, consistent with regression results in Table 2, poor 

perceived sleep quality was associated with using drugs/medication (β = 0.09; 95% CI = 

0.03–0.14) and overeating (β = 0.09; 95% CI = 0.03–0.15). Poor perceived sleep quality was 

also associated with prayer (β = 0.09; 95% CI = 0.01–0.17) to cope with stress. However, 

in this model, none of the coping behaviors were associated with MD symtomatology. 

Consistent with this null effect, the mediation analysis indicated that coping behavior did 

not mediate the relationship of 2008 perceived sleep quality with 2010 MD symtomatology 

(11.0%, 95% CI = −3.5 to 25.5; p = 0.14). Regardless of how sleep quality was treated 

in path analyses (i.e. sensitivity analyses that used (1) a different cut point for binary 
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perceived sleep quality and (2) perceived sleep quality as a 3-level continuous variable), 

coping behaviors did not mediate the relationship of sleep quality with MD symtomatology.

Discussion

In this representative sample of older US adults, approximately 11% reported poor 

perceived sleep quality, indicated by rarely or never waking up rested. Our findings 

indicated that perceived sleep quality was associated with specific coping behaviors in older 

adults, including using medications/drugs, overeating, and praying. However, these coping 

behaviors were not associated with subsequent MD symtomatology and, therefore, did not 

mediate the relationship of perceived sleep quality with MD symtomatology. This suggests 

that the increased risk of MD due to poor perceived sleep quality among older adults is not 

attributable to coping behavior.

Results from this study are partially consistent with prior findings. In our sample, those 

with poor sleep were more likely to report using medications/drugs to cope with stress. 

Similarly, in a national sample of US adults, poor sleep was associated with greater misuse 

of sleep aid medications (Albert et al., 2017). Our observation that overeating in response 

to stress was more common among those with poor sleep is also consistent with prior brain 

imaging evidence, which demonstrates that sleep deprivation stimulates brain processes 

associated with the desire to consume food (Benedict et al., 2012). However, findings 

are less consistent with studies that specifically examined the influence of sleep quality 

on behaviors in response to stress. For example, Palagini et al. (2016) reported insomnia 

symptoms (measured using self-report on a severity index) were not associated with either 

religion or substance use (i.e. alcohol or other drugs) to cope with stress. And, among 

Japanese adults, both smoking and drinking alcohol were associated with sleep disorders 

(Otsuka et al., 2017). Inconsistencies across studies may be due to variation in how sleep 

and coping behaviors were measured. In addition, coping behaviors in response to sleep may 

be distinct between subpopulations (e.g. adult patients with hypertension vs older adults).

These findings provide insight concerning the influence of perceived sleep quality on coping 

behavior. Poor perceived sleep quality was associated with greater medication/drug use and 

overeating to cope with stress. Poor perceived sleep quality was also associated with using 

prayer to cope with stress in mediation analyses. Despite overeating potentially providing 

a short-term mental health benefit (Pecoraro et al., 2004), there are negative implications 

over the long-term. In a study of adolescent females, emotional eating has been associated 

with an impaired ability to identify and adaptively cope with emotional states among 

adults and adolescents (Gianini et al., 2013; Masheb and Grilo, 2006). Prayer may provide 

both short- and long-term health benefits. While prayer may not change an individual’s 

circumstances, prayer can combat the negative effects of experiencing trauma and acute 

stress, possibly mediated by increased feelings of calm and/or optimism (Ai et al., 2007; 

Harris et al., 2010). In addition, prayer may function through similar pathways to those of 

mindfulness-based therapies, such as meditation, which has been associated with improved 

outcomes for those with a number of conditions including mood disorders, epilepsy, and 

cancer (Arias et al., 2006; Ott et al., 2006). Assessment of medication/drug use in HRS 

was not specific and simultaneously captured use and abuse of over-the-counter medication, 
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prescribed medication, and illicit drugs. This makes it challenging to assess potential health 

implications of this coping behavior.

Of note, this study did not find that coping behavior mediates the relationship between 

perceived sleep quality and MD symptomatology. Despite associations of poor sleep 

with certain coping behaviors, the actual amount of time that certain individuals engage 

in specific coping behaviors may be more dependent on other social or socioeconomic 

stressors. Future research may incorporate perceptions of stress exposure (e.g. duration, 

frequency, source) when assessing associations of perceived sleep quality, coping behavior, 

and MD. In addition, while certain coping behaviors have long-term negative impacts on 

physical health (e.g. smoking and risk of cancer, overeating and development of diabetes), 

these same behaviors may have short-term positive impacts on mental health (Mezuk et 

al., 2013). For example, nicotine has been shown to reduce stress reactivity among regular 

smokers (Rohleder and Kirschbaum, 2006). In addition, high fat/high sugar foods reduce the 

production of stress hormones in the brains of rats (Pecoraro et al., 2004). Specific to MD, 

several studies demonstrate that engaging in “poor” health behaviors (e.g. smoking, poor 

diet, drinking) under high levels of stress can reduce MD longitudinally when compared to 

not engaging in these behaviors (Jackson et al., 2010; Mezuk et al., 2010).

It is important to note that the relatively null findings reported here may reflect the older 

age of the sample. The relationship between perceived sleep quality and stress reactivity 

decreases from midlife to late-life (Blaxton et al., 2017). Furthermore, older adults may be 

better able to neutrally or positively reframe life circumstances (Benyamini et al., 2000), 

consistent with the theory of positivity effect (Mather and Carstensen, 2005). Daily life 

events tend to have a weaker impact on depressive symptoms among older adults versus 

younger adults (Whitehead and Bergeman, 2014). Older adults also have more functional 

limitations and medical conditions that can interfere with sleep quality and depressive 

symptoms, which may mask any relationship between these variables and coping behaviors.

Limitations

Given that both perceived sleep quality and coping behavior were measured at the same 

timepoint in our analyses, it is possible that inherent preference (e.g. personality) for certain 

coping behaviors at the time of a stressful life event can influence sleep (McCrae and 

Costa, 1986). For example, coping behavior among men who were recently diagnosed with 

cancer predicted severity of sleep disturbances and interference with daily tasks due to sleep 

problems (Hoyt et al., 2009). Specifically, men who reported avoidance-oriented coping (e.g. 

denial of illness severity or decreasing contact with social networks) versus task-oriented 

coping (e.g. problem solving to address treatment side effects or expressing emotions to 

social networks) were more likely to have sleep problems six months later. Similarly, in a 

small study of women with breast cancer and men with prostate cancer, avoidance-oriented 

coping during radiation therapy was also associated with poorer rated sleep at six-months 

follow-up (Thomas et al., 2010).

Use of a single item to measure perceived sleep quality in the 2008 HRS wave is also a 

limitation. However, in 2010, HRS assessment of sleep quality was more comprehensive. In 

addition to asking respondents how often they woke rested—as in 2008—respondents were 
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asked how often they (1) have trouble falling asleep, (2) have trouble with waking up during 

the night, and (3) have trouble with waking up too early and not being able to fall asleep 

again. Each item was scored using the same 3-point Likert-type scale. The correlation of 

respondent scores in 2010 for the single “sleeping rested” item with sleep quality based on 

all four items was 0.68, suggesting a moderate to high agreement within individuals and 

that minimal information is lost when using the single sleep quality item. Links between 

MD and sleep quality are bidirectional (Kahn et al., 2013). Therefore, to further assess the 

validity of using a single item to ascertain sleep quality we confirmed that depression in 

2008 was associated with poorer perceived sleep quality in 2010 within HRS (Supplemental 

Table 1). Finally, there may be residual confounding by other indicators of socioeconomic 

status beyond those addressed in this study (e.g. access to amenities, area-level poverty, cost 

of living).

Conclusion

Poor perceived sleep quality was associated with specific coping behaviors among older 

adults. However, the prospective association of poor perceived sleep quality with MD was 

not mediated by coping behavior. Further research should consider perceptions of stress 

(e.g. frequency, duration, and source) as well as other health outcomes sensitive to coping 

behavior (e.g. substance abuse, cardiovascular health).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Mediation of the association between 2008 sleep quality and 2010 symptoms of a depressive 

episode in previous 12 months. Data come from the Health and Retirement Study, cycles 

2008 and 2010 (n = 1174). Parameter estimates (βs) were generated using path analysis in 

Stata/SE v. 15.0; represent direct effects with 95% confidence intervals (CIs). Paths between 

sleep quality and each coping behavior were adjusted for age group, gender, race/ethnicity, 

marital status, educational attainment, income-to-poverty ratio category, household wealth, 

functional limitations, and number of medical comorbidities. These same covariates were 

accounted for in the path between 2008 sleep quality and 2010 depression symptoms, in 

addition to depression symptoms in 2008. Coping behaviors explained 11.0% (95% CI = 

−3.5 to 25.5) of the association between sleep quality in 2008, and depression symptoms 

in 2010. Depression symptoms measured using the Composite International Diagnostic 

Interview Short Form (CIDI-SF) and scores range from 0 to 7.

*p < 0.05; **p < 0.005.
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