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Abstract

Socioeconomic gradients exist for multiple health outcomes. Lower objective socioeconomic 

position (SEP), whether measured by income, education, or occupation, is associated with 

inadequate sleep. Less is known about whether one’s perceived ranking of their social status, or 

subjective SEP, affects sleep. This study examined whether a subjective socioeconomic gradient 

exists for sleep while controlling for objective SEP. Participants (N = 177; age, M = 45.3 years, SD 
= 6.3 years) completed the Pittsburgh Sleep Quality Index, Epworth Sleepiness Scale, MacArthur 

Ladder, and other self-report measures to assess sleep and objective SEP. Subjective SEP trumped 

objective SEP as a better predictor of sleep duration, daytime sleepiness, and weekend oversleep. 

These findings highlight the need to expand our framework to better understand the mechanisms 

underlying socioeconomic gradients and sleep.

It is well established that a socioeconomic gradient exists for multiple health outcomes, even 

after adjusting for known risk factors. Adults of lower socioeconomic position (SEP) report 

more frequent acute and chronic physical (e.g., insomnia) and mental problems (e.g., 

depression), as well as poorer quality of life, compared to adults of higher SEP (Adler et al., 

1994; Adler, Epel, Castellazzo, & Ickovics, 2000; Adler & Ostrove, 1999; Cohen et al., 

2008; Gellis et al., 2005; Moore, Adler, Williams, & Jackson, 2002; Operario, Adler, & 

Williams, 2004; Ostrove, Adler, Kuppermann, & Washington, 2000; Schnittker & McLeod, 

2005). Sleep has been posited to be a potential mechanism explaining how SEP may “get 

under the skin” to affect health (Hill, Burdette, & Hale, 2009; Moore et al., 2002; Van 

Cauter & Spiegel, 1999).

Correspondence should be addressed to Jennifer McGrath, Department of Psychology, Concordia University, 7141 Sherbrooke Street 
West, Montreal, Quebec H4B 1R6, Canada. jennifer.mcgrath@concordia.ca. 

Behav Sleep Med. Author manuscript; available in PMC 2017 December 13.
Published in final edited form as:

Behav Sleep Med. 2013 April ; 11(2): 144–158. doi:10.1080/15402002.2011.636112.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



Inadequate sleep adversely influences multiple physiological processes important in health 

outcomes, including immune functioning, glucose intolerance, diabetes, metabolic 

syndrome, obesity, and cardiovascular disease (Ayas et al., 2004; Spiegel, Leproult & Van 

Cauter, 1999; Steptoe, Peacey, & Wardle, 2006).

Objective measures of SEP, including lower income, education, and occupation status, have 

been linked to a greater subjective need for sleep (Ursin, Bjorvatn, & Holsten, 2005), greater 

difficulty initiating and maintaining sleep (Gellis et al., 2005; Hall, Bromberger, & 

Matthews, 1999; Lauderdale et al., 2006), considerably more accumulated sleep debt (Hall 

et al., 1999; Ursin et al., 2005), as well as both long (≥ 9 hr) and short (≥ 6 hr) sleep 

durations (Krueger & Friedman, 2009; Stamatakis, Kaplan, & Roberts, 2007; Stranges et al., 

2008; Ursin et al., 2005), even after controlling for important covariates (e.g., gender, age, 

marital status, and smoking). Objective SEP broadly encompasses contextual factors related 

to access to tangible resources (Operario et al., 2004). Through absolute social (e.g., 

education status) and economic indicators (e.g., asset:debt ratio), access to material goods 

and services (e.g., fresh food and health care) is positively associated with social and health 

outcomes (Adler & Ostrove, 1999). Despite compelling evidence linking objective SEP and 

sleep, relatively little is known about the relationship between subjective SEP and sleep.

Subjective measures of SEP are based on individuals’ perceptions of their own rank in the 

socioeconomic hierarchy in comparison to others. Subjective SEP is thought to more 

accurately capture subtle aspects of social status as it taps into psychosocial processes 

influenced by one’s social context (Operario et al., 2004). Health disparities may stem from 

discordant social comparison, irrespective of one’s objective SEP (cf. Adler et al., 1994; 

Singh-Manoux, Adler, & Marmot, 2003; Singh-Manoux, Marmot, & Adler, 2005; 

Wilkinson, 1999). In fact, subjective SEP has been found to better predict current physical 

and mental health, as well as changes in health status, over and above objective SEP (Singh-

Manoux et al., 2003). A subjective SEP gradient exists for a range of health outcomes, 

including poorer psychological functioning (depression, negative affect, pessimism, reported 

stress, and general health ratings; Adler et al., 2000; Operario et al., 2004; Ostrove et al., 

2000; Singh-Manoux et al., 2003), impaired physiological functioning (resting heart rate, 

body mass index, waist circumference, cortisol levels, vulnerability to upper respiratory 

infection, diabetes, and metabolic syndrome; Adler et al., 2000; Cohen et al., 2008; Manuck, 

Phillips, Gianaros, Flory, & Muldoon, 2010; Phillips, Neumann, Flory, Muldoon, & 

Manuck, 2007; Singh-Manoux et al., 2003; Wright & Steptoe, 2005), and even mortality 

(Kopp, Skrabski, Kawachi, & Adler, 2005; Singh-Manoux et al., 2003). It is interesting to 

note that inadequate sleep has been suggested as a potential culprit in the aetiology and 

maintenance of many of these conditions (Ayas et al., 2004; Spiegel et al., 1999; Steptoe et 

al., 2006).

Few studies have examined the relation between subjective SEP and sleep. Lower subjective 

SEP has been associated with prolonged sleep duration (Patel, Malhotra, Gottlieb, White, & 

Hu, 2006), longer sleep latency (Adler et al., 2000), and poorer sleep quality (Goodin, 

McGuire, & Smith, 2010). There is preliminary evidence that this association exists after 

controlling for objective SEP and negative affect (Adler et al., 2000), and may be moderated 

by ethnicity (Goodin et al., 2010). However, findings are limited to samples of middle-aged 
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women and college students. To convincingly establish an association between subjective 

SEP and sleep, this finding merits replications with a sample of healthy adults, extensions to 

multiple sleep domains, and analyses controlling for objective SEP.

The aim of this study was to identify whether a subjective socioeconomic gradient exists for 

sleep, beyond objective socioeconomic indicators. The first objective was to replicate past 

research demonstrating socioeconomic gradients for sleep for both objective and subjective 

SEP in a sample of healthy, middle-aged adults. The second objective was to examine 

whether subjective SEP was an independent predictor of sleep, after adjusting for objective 

SEP. Based on the existing literature, it was posited that (a) lower SEP would be associated 

with more inadequate sleep (i.e., poorer sleep quality, longer sleep latency, shorter sleep 

duration, greater weekend oversleep, and daytime sleepiness), and (b) the association with 

subjective SEP would remain even after controlling for objective SEP.

METHOD

Participants

Participants took part in the larger Healthy Heart Project, a longitudinal study conducted at 

Concordia University, Montreal, Quebec. The Healthy Heart Project investigates risk factors 

and precursors to cardiovascular disease during childhood. Children and their parents were 

recruited using flyers posted throughout the community (e.g., bus stop and library) and 

bookmarks distributed by teachers in classrooms approved by local school boards.

Participants included 177 healthy adult parents aged 30 to 65 years living with their 

children. Exclusionary criteria included self-reported use of medication with cardiovascular 

effects, serious psychopathology, or significant medical conditions. All participants provided 

informed consent prior to the start of the study, and were compensated for their participation 

time. This study was approved by the Concordia University Research Ethics Board (No. 

UH2005-077-4).

Sleep

Sleep quality—The Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, 

Berman, & Kupfer, 1989) is a 19-item, self-rated questionnaire to measure sleep quality and 

patterns over the past month. Items are used to derive seven clinically based subscales (sleep 

quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, daytime 

dysfunction, and use of sleeping medication). Subscales (each weighted equally from 0–3) 

are summed to obtain the Global PSQI score (ranges from 0–21), with higher scores 

indicating considerable sleep disturbance.

Sleep latency—Sleep latency was measured using the sleep latency subscale from the 

PSQI, with higher scores indicating longer sleep latency (Buysse et al., 1989). Participants 

reported how long (in minutes) it typically took them to fall asleep during the past month.

Sleep duration—Participants provided their typical sleep and wake times for weekdays in 

response to the following question: “During the past month, what time do you usually go to 
bed/wake up on weekdays?” Sleep duration for weekdays was calculated as the difference 
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between sleep and wake time. Although sleep duration for weekends was also reported, 

previous research suggests individuals oversleep during weekends 30 to 120+ min due to 

work and social schedules (Monk, Buysse, Rose, Hall, & Kupfer, 2000; National Sleep 

Foundation [NSF], 2008); thus, only sleep duration for weekdays was included, as it is more 

representative of typical sleep patterns.

Weekend oversleep—Weekend oversleep reflects a behavioral attempt to recover 

accumulated sleep loss that is needed to maintain a sense of feeling rested (Ursin et al., 

2005). To assess the regularity of participants’ sleep schedules, weekend oversleep was 

calculated as the difference between weekend and weekday total sleep duration.

Daytime sleepiness—The Epworth Sleepiness Scale (Johns, 1991) is an eight-item 

standardized scale to measure daytime sleepiness in adults. On a scale from 0 (never) to 3 

(high chance), participants rated how likely they were to doze off in different daily situations 

(e.g., watching TV or sitting and reading). Items are summed to yield the total daytime 

sleepiness score (ranges from 0–24), with scores ≥ 10 reflective of excessive daytime 

sleepiness.

SEP

Objective SEP—Objective SEP was based on self-reported household income (< 

$10,000–$200,000 and over), highest level of schooling achieved (no formal schooling to 

doctorate), and employment status (employed vs. unemployed).

Subjective SEP—The MacArthur Scale of Subjective Social Status (Adler et al., 2000) 

was used to assess subjective SEP. The scale consists of a 10-rung ladder drawing (parallel 

to a visual analogue scale) on which participants rank themselves relative to others in their 

community (“place in society”). Participants place an “X” on the rung that best represents 

themselves in response to the following description:

Think of this ladder representing where people stand in our society. At the top of 

the ladder are the people who are the best off, those who have the most money, 

most education, and best jobs. At the bottom are the people who are the worst off, 

those who have the least money, least education, and worst jobs or no jobs.

The participants’ endorsed ranking reflects their perceived social standing in comparison to 

others within their society.

Post Hoc Measures

Mental health—Self-rated mental health was assessed by the five-item general mental 

health (psychological distress and well-being) scale of the Medical Outcomes Study 36-item 

Short-Form Health Survey (Ware & Sherbourne, 1992). Participants rated how often their 

general mood or affect during the past month included complaints related to anxiety, 

depression, loss of control, and psychological well-being. Response options range from “all 

of the time” to “none of the time”; lower scores suggest poorer mental health.
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Perceived stress—The Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983) 

is a 10-item, self-report scale that measures the degree to which situations in one’s life are 

appraised as stressful. Participants rate the frequency of stressful situations and feelings of 

stress over the past month (e.g., “How often have you been upset because of something that 

happened unexpectedly?”). Response options range from “never” to “very often”; higher 

scores indicate participants find their lives more unpredictable, uncontrollable, and 

overloaded.

Statistical Analyses

Data were double-entered, verified, and analyzed with Statistical Package for the Social 

Sciences 16.0 software (SPSS, Inc., Chicago, IL). Data were checked for assumptions of 

normality, linearity, and homogeneity of variance. All variables were maintained as 

continuous to maximize statistical power. Correlational analyses and collinearity diagnostics 

indicated potential multicollinearity (i.e., increases in standard errors of beta coefficients or 

limiting size of R2; Myers, 1990) among objective SEP measures; thus, separate analyses 

were conducted for household income and education. The general linear model was used to 

univariately test each demographic covariate (age, gender, ethnicity, and employment status) 

and subjective and objective SEP measure singularly for every sleep measure (Global PSQI, 

sleep latency, sleep duration, weekend oversleep, and daytime sleepiness). Second, while 

controlling for the standard demographic covariates and objective SEP (education or 
household income), subjective SEP was modeled to predict sleep. Thus, each sleep outcome 

measure had two paired models (1 model with education and 1 model with income). Post 

hoc exploratory models were tested to consider whether mental health or perceived stress 

significantly contributed to the models.

RESULTS

Participants were predominantly middle-aged, Caucasian women, who were married, 

employed, and had completed an undergraduate degree or higher (see Table 1). The majority 

of participants were born in Canada (65%) and had lived in Montreal for 31 years (SD = 

15.81). Sleep characteristics are presented in Table 2. Participants reported average wake and 

bedtimes (NSF, 2009), and were employed during regular hours (2% were shift workers). 

The majority of participants (63%) overslept on weekends by nearly 50 min. Almost one-

half of the sample had significant sleep disturbances (PSQI scores ≥ 5), and 20% endorsed 

excessive daytime sleepiness.

Consistent with past research, subjective SEP was significantly correlated with household 

income (r = .50, p < .01) and years of education (r = .26, p < .01; Adler et al., 2000). 

Household income and education were also correlated (r = .37, p < .01). Subjective SEP, 

household income, and years of education did not differ by employment status (all ps > .20).

Gender was the only significant covariate; age, employment status, and ethnicity did not 

significantly contribute to any of the models. Gender was only significant for sleep duration

—men slept 30 min less than women (see Table 3). Models were tested including all 

demographic covariates (age, gender, employment status, and ethnicity); results were 
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consistent with those including gender alone. Thus, only the models including gender as a 

covariate are presented. The regression models are presented in Tables 3 and 4.

Hypothesis Testing

In the univariate models, each variable was entered singularly to predict sleep. Household 

income significantly predicted every sleep measure (sleep quality, sleep latency, sleep 

duration, weekend oversleep, and daytime sleepiness; average η2 = .05). Education 

significantly predicted only sleep quality and sleep latency (average η2 = .02). Subjective 

SEP significantly predicted every sleep measure, except sleep latency (average η2 = .04). 

The significant models were all in the hypothesized direction; higher SEP was associated 

with better sleep quality, shorter sleep latency, longer sleep duration, shorter weekend 

oversleep, and less daytime sleepiness.

In the paired models, subjective SEP and objective SEP (education or income) were entered 

simultaneously, including gender as a covariate, to predict sleep. Subjective SEP better 

predicted sleep duration and daytime sleepiness than objective SEP, regardless of whether 

education or income was included in the model (sleep duration: average η2 = .04; daytime 

sleepiness: average η2 = .05). Subjective SEP better predicted weekend oversleep (η2 = .03), 

but only with education in the model. Objective SEP better predicted sleep latency than 

subjective SEP, for both education and income (average η2 = .03). Objective SEP better 

predicted sleep quality (η2 = .03), but only with household income in the model. When 

education was modeled with subjective SEP, both objective and subjective SEP significantly 

predicated sleep quality (average η2 = .02). These models were also tested including age, 

employment status, and ethnicity as additional covariates; results did not differ, and are not 

shown. The results partially support the hypothesis that subjective SEP would emerge as a 

better predictor of sleep problems, after controlling for objective SEP.

Post Hoc Exploratory Analyses

To facilitate comparison with earlier studies, self-rated mental health and perceived stress 

were included as covariates. Thus, in the post hoc models, subjective SEP and objective SEP 

(education or income) were entered simultaneously, including gender, mental health, and 

stress as covariates. After controlling for mental health and stress, all of the models were 

largely identical to the paired models, except for sleep quality (subjective SEP was no longer 

significant) and sleep latency (income was no longer significant).

DISCUSSION

The aim of this study was to identify whether a subjective socioeconomic gradient exists for 

sleep in adults. There was clear evidence of a subjective socioeconomic gradient such that 

individuals ranking themselves lower in comparison to others in their community reported 

poorer global sleep quality, shorter sleep duration, longer weekend oversleep, and greater 

daytime sleepiness; no gradient was observed for sleep latency. Further, after controlling for 

objective SEP, subjective SEP was a stronger predictor of sleep duration, weekend oversleep 

(education only), and daytime sleepiness. Adults who perceived themselves of lower social 

standing were more likely to rate their overall sleep quality as “fairly poor,” slept roughly 20 
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min less during weekdays, overslept on weekends by almost 1 hr, were twice as likely to fall 

asleep during daily sedentary situations, and endorsed greater sleep disturbances (subscales 

of PSQI; results not shown), compared to adults who perceived themselves of higher social 

standing, irrespective of objective SEP. Consistent with past research, an objective 

socioeconomic gradient was observed for all sleep measures with income, and for global 

sleep quality and sleep latency with education.

Sleep duration and daytime sleepiness evidenced clear gradients with subjective SEP, over 

and above objective SEP. The relation between subjective SEP and sleep duration was 

consistent with previous findings by Patel and colleagues (2006). They found that women of 

lower SEP were 5 times more likely to sleep ≥9 hr, compared to women of higher SEP. 

However, only prolonged sleep duration (≥7 hr) was analyzed among this highly 

homogenous sample of female registered nurses. Thus, it is possible that comparable results 

would have been observed if the full range of sleep duration (e.g., “short/normal” sleepers) 

and males had been included. Typically, optimal sleep duration (7–8 hr per night; Ferrara & 

DeGennaro, 2001) is reported among individuals with high levels of income, education, and 

occupational status (Krueger & Friedman, 2009; Stranges et al., 2008). This coincides with 

the Yerkes–Dodson principle (U-shaped pattern) that those with optimal sleep duration 

(neither too short nor too long) have decreased susceptibility to adverse health consequences 

(Ayas et al., 2004; Spiegel et al., 1999; Steptoe et al., 2006; Ursin et al., 2005). Together, 

these findings suggest that low subjective SEP is associated with both short (this study) and 

long sleep duration (Patel et al., 2006).

No previous studies have examined the relation of subjective SEP with daytime sleepiness or 

weekend oversleep. Daytime sleepiness has been increasingly related to adverse health 

outcomes, poor work performance, and injuries (Dean et al., 2010; Drake et al., 2010; 

Drake, Roehrs, Richardson, Walsh, & Roth, 2004; Ferrara & DeGennaro, 2001; Pallesen et 

al., 2007). The cumulative effects of chronic daytime sleepiness have been posited to hinder 

overall quality of life (Ferrara & DeGennaro, 2001), as much or more than sleep disorders 

(e.g., sleep apnea), physical and mental disorders (e.g., multiple sclerosis and depression), or 

even shift work (Dean et al., 2010; Drake et al., 2010; Drake et al., 2004; Ferrara & 

DeGennaro, 2001; Pallesen et al., 2007).

Weekend oversleep is considered an indicator of irregular sleep schedules, and can arguably 

be deemed a prevalent form of sleep problems among adults (NSF, 2008). “Catching up” on 

sleep on the weekends is seen as indirect evidence of sleep deprivation (Crosby, 

LeBourgeois, & Harsh, 2005), and is associated with impaired daytime functioning (i.e., 

driving drowsy or reduced work productivity; NSF, 2008; Wolfson & Carskadon, 1998), 

greater anxiety, depression, and low self-esteem (El-Sheik, Kelly, Buckhalt, & Hinnant, 

2010), as well as circadian desynchronization (Dollander, 2002). Thus, daytime sleepiness 

and weekend oversleep provide additional insight into how sleep schedule, nocturnal sleep, 

or lack thereof, may influence overall daytime functioning and well-being (Dean et al., 

2010; Drake et al., 2010; Drake et al., 2004; Pallesen et al., 2007; Ursin et al., 2005).

Subjective sleep quality was better predicted by objective SEP, when controlling for 

subjective SEP. This is consistent with the findings of Adler and colleagues (2000), who 
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found a significant, negative correlation between sleep quality with objective SEP (education 

and income), but not with subjective SEP (ladder). It is also partially consistent with the 

findings observed by Goodin and colleagues (2010), who found an interaction between 

ethnicity and subjective SEP such that, among Caucasians, there was no relation between 

sleep quality and subjective SEP, after controlling for occupational status (“work for pay” vs. 

“not working for pay”). Among Asian Americans and African Americans only, subjective 

SEP predicted sleep quality. The consistency of these findings may be partly attributable to 

sample characteristics and the assessment of sleep quality. Adler et al.’s (2000) study 

consisted entirely of women; this study was predominantly women (80%). Across all three 

studies, the PSQI was used as an index of sleep quality.

Sleep latency was better predicted by objective SEP, after controlling for subjective SEP. 

This finding was inconsistent with Adler et al.’s (2000) findings that subjective SEP 

predicted sleep latency, after controlling for objective SEP and negative affect. Post hoc 

analyses were conducted to control for similar covariates, including well-being and 

perceived stress; subjective SEP still did not predict sleep latency. Compared to our 

participants, the Adler et al. (2000) sample was less educated (high school education: 5.2% 

vs. 32.2%) and had lower household incomes (median income: $30,000 vs. $65,000). There 

is evidence to suggest that sleep latency may be attributable to tangible resources related to 

objective SEP. In fact, exposure to noise from traffic, aircraft, a railway, and the 

neighborhood is inversely related to income (Gualezzi, 1998). Further, because the body 

responds to external stimuli, noise is linked with significant increases in sleep latency 

(Griefahn, Marks, & Robens, 2006), body movement, psychological stress (Stansfeld & 

Matheson, 2003), as well as adverse effects on the cardiovascular (e.g., increased heart rate; 

Zhao, Zhang, Selin, & Spear, 1991) and endocrine systems (e.g., increased catecholamines; 

Evans, Hygge, & Bullinger, 1995).

Subjective SEP may better account for observed socioeconomic gradients with health. 

Several researchers have demonstrated that subjective SEP is a better predictor of health 

outcomes than objective SEP, and the relation remains robust even after controlling for 

objective SEP (Adler & Ostrove, 1999; Operario et al., 2004; Ostrove et al., 2000; Schnittker 

& McLeod, 2005; Singh-Manoux et al., 2003; Singh-Manoux et al., 2005). Subjective SEP 

is considered a summative measure of social status that broadly encompasses multiple 

socioeconomic dimensions (e.g., financial security, material wealth, and prestige; Adler et 

al., 1994; Adler et al., 2000; Adler & Ostrove, 1999; Schnittker & McLeod, 2005). 

Subjective SEP may reflect one’s perceived sense of worth and their success or failure to 

meet their educational potential (Cohen et al., 2008; Snibbe, Stewart, & Adler, 2007). 

Subjective SEP likely captures “cognitive averaging” of traditional, objective SEP indicators 

that tap at one’s perceptions of their environment and social interactions, as well as how they 

adjust, cope, and recover (Frijda, 1988). Subjective SEP may be a more sensitive assessment 

of one’s evaluation of their status, future prospects, and resources (Singh-Manoux et al., 

2003; Singh-Manoux et al., 2005), compared to objective SEP. Negative affect, depression, 

perceived stress, self-esteem, mastery, optimism, and extraversion have previously been 

postulated to be confounders in the relation between subjective SEP and health; however, 

controlling for these variables does not attenuate the association (cf. Cohen et al., 2008; see 

also Adler et al., 2000). Post hoc exploratory analyses yielded largely consistent results for 
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the associations between subjective SEP and sleep, even after controlling for mental health 

and perceived stress. Further, there is emerging evidence that subjective SEP itself directly 

influences biological processes (Gianaros et al., 2007).

Sleep has been postulated to be one mechanism by which SEP “gets under the skin” to affect 

health (Cohen et al., 2008; Hill et al., 2009; Moore et al., 2002; Van Cauter & Spiegel, 

1999). Individuals of lower perceived social standing may have greater worry and 

rumination over concerns of employment and financial security, more maladaptive coping 

styles to manage stressors, or increased vigilance due to neighborhood disorder that may 

impede sleep and, in turn, confer greater susceptibility to adverse health consequences 

(Adler et al., 2000; Buysse et al., 2008; Cohen et al., 2008; Hill et al., 2009; McCall, Turpin, 

Reboussin, Edinger, & Haponik, 1995; NSF, 2009; Silva et al., 2007). Perseverative 

cognition, including worry or rumination, may lead to difficulties initiating sleep (i.e., longer 

sleep latency), maintaining an adequate amount of sleep (i.e., sleep duration), and obtaining 

enough restorative sleep (i.e., sleep quality) to feel refreshed and energized upon awakening 

(i.e., daytime sleepiness; cf. Brosschot, Gerin, & Thayer, 2006; Pieper, Brosschot, van der 

Leeden, & Thayer, 2010; Zoccola, Dickerson, & Lam, 2009). Similarly, perseverative 

cognition has also been found to contribute to sleep disorders, particularly in insomnia 

(Morin, Vallières, & Ivers, 2007). Compared to healthy controls, insomniacs have more 

excessive worrying and longer pre-sleep cognitive activity, which increases physiological 

arousal and exacerbates a vicious cycle, preventing the initiation and maintenance of 

restorative sleep (Harvey, 2000; Watts, Coyle, & East, 1994). Inadequate or disturbed sleep 

leads to adverse modifications in several critical systems in the body, including the immune, 

cardiovascular, and endocrine systems, which, if prolonged, can result in health damage 

(Ayas et al., 2004; Hill et al., 2009; Moore et al., 2002; Spiegel et al., 1999; Steptoe et al., 

2006; Van Cauter & Spiegel, 1999). Thus, sleep may be in the causal pathway to explain 

how subjective SEP “gets under the skin” to affect health.

Limitations and Suggestions for Future Research

The first limitation of this study was the cross-sectional design. Findings from this study 

cannot determine the causal or temporal direction of the relation between SEP and sleep. 

Although it is possible that subjective SEP may lead to inadequate sleep, there is also the 

possibility of reverse causality; that is, inadequate sleep may potentially predispose adults to 

interpret and perceive situations negatively (Blagrove & Akehurst, 2001), which could be 

attributed to the cascade of indirect consequences related to poor sleep (i.e., daytime 

sleepiness or reduced work productivity). Second, our findings may have limited 

generalizability due to greater representation of female participants. However, the 

community-recruited sample was comparable in terms of age, household income, ethnicity, 

and employment status to other population-representative samples from Quebec, Canada 

(Statistics Canada, 2007) and nationally representative sleep studies (NSF, 2008, 2009). 

Third, sleep was assessed only with self-report measures. Our sleep characteristics (e.g., 

average sleep duration) were consistent with those previously reported (Adler et al., 2000; 

NSF, 2009; Ursin et al., 2005). The questionnaires used to assess sleep quality, sleep latency 

(i.e., PSQI), and daytime sleepiness (i.e., Epworth Sleepiness Scale) are standardized 

measures with demonstrated reliability and validity in research-based and clinical studies 
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(Buysse et al., 2008). Moreover, because objective measures fail to capture one’s perception 

of how restorative sleep was for them, some evidence suggests self-report measures are 

better proxies of sleep complaints than objective sleep measures (Van Egeren, Haynes, 

Franzen, & Hamilton, 1983; Weaver, Kapur, & Yueh, 2004).

Replications of these findings are warranted. Longitudinal designs, with repeated measures 

of SEP and sleep, are necessary to delineate the nature and direction of their relation. 

Inclusion of males and females, throughout their life course, and representing the wide 

socioeconomic spectrum will better elucidate the relation between SEP and health. Objective 

and subjective measures of sleep across longer time intervals should be assessed. For 

example, actigraphy and daily sleep logs completed in the participant’s natural home 

environment will provide objective indicators of sleep schedules and patterns, as well as 

possible risk factors (e.g., sleep environment). Further, future studies should consider 

examining the role of environmental (e.g., working constraints), chronobiological (e.g., sleep 

schedules), behavioral (e.g., sleep hygiene), and psychological (e.g., stress) factors to 

develop a more comprehensive understanding of sleep patterns across different 

socioeconomic gradients, especially among vulnerable populations.

CONCLUSION

Taken together, this study demonstrates that a subjective socioeconomic gradient exists for 

sleep among adults, after controlling for objective SEP. These findings suggest subjective 

SEP may capture a broader range of socioeconomic influences than traditional, objective 

indicators of SEP and, thus, yield more robust associations with sleep. Further, they 

highlight the need to expand existing frameworks to consider sleep as a potential mechanism 

underlying the association between SEP and health. Finally, these results may have eventual 

implications for strategies to improve sleep among high-risk populations.
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TABLE 1

Participant Demographic Characteristics

Variable n %

Gender

 Female 144 81.4

Ethnicity

 Caucasian 124 70.0

 Asian 20 11.0

 Black 17 10.0

 Latino 9 5.0

 Other 7 4.0

Marital status

 Married 118 67.0

 Divorced/separated 32 18.1

 Single 21 11.9

 Widowed 5 2.8

Employment status

 Employed 142 82.1

 Unemployed 31 17.9

Education qualifications

 Doctoral degree (Ph.D., M.D.) 15 8.6

 Master’s degree 33 18.9

 Undergraduate degree 69 39.4

 Diploma/certificate 24 13.7

 Some college 13 7.4

 Some trade/vocational 12 6.8

 High school or less 9 5.2

Note. N = 177.
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TABLE 2

Self-Reported Socioeconomic Position, Sleep, Mental Health, and Stress

Variable M SD

Age (in years) 45.30 6.30

Socioeconomic position

 Household income (in $CAD) 79,914 52,910

 Education (in years) 15.71 2.97

 Subjective SEP ranking 6.45 1.62

Sleep characteristics

 Sleep quality (PSQI Global score) 4.89 2.88

 Sleep latency (in minutes) 16.29 13.70

 Weekday sleep duration (in minutes) 457.77 64.83

 Weekend oversleep (in minutes) 49.37 66.16

 Epworth Sleepiness Scale (daytime score) 6.02 4.08

Mental health

 SF–36 emotional well-being 74.51 16.66

Stress

 Perceived Stress Scale 14.05 6.78

Note. N = 177. $CAD = Canadian currency in dollars; SEP = socioeconomic position; PSQI = Pittsburgh Sleep Quality Index; SF–36 = Medical 
Outcomes Study 36-item Short-Form Health Survey.

Behav Sleep Med. Author manuscript; available in PMC 2017 December 13.



C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

Jarrin et al. Page 16

TA
B

L
E

 3

R
eg

re
ss

io
n 

M
od

el
s:

 S
le

ep
 D

ur
at

io
n,

 W
ee

ke
nd

 O
ve

rs
le

ep
, a

nd
 D

ay
tim

e 
Sl

ee
pi

ne
ss

Va
ri

ab
le

Sl
ee

p 
D

ur
at

io
n

W
ee

ke
nd

 O
ve

rs
le

ep
D

ay
tim

e 
Sl

ee
pi

ne
ss

B
95

%
 C

I
t

η2
B

95
%

 C
I

t
η2

B
95

%
 C

I
t

η2

U
ni

va
ri

at
e 

m
od

el
s

 
G

en
de

r 
(m

al
e)

−
33

.5
1

(−
58

.0
1,

 −
9.

01
)

−
2.

70
*

0.
04

−
20

.0
1

(−
45

.7
6,

 −
5.

74
)

−
1.

53
0.

00
−

0.
25

(−
1.

83
, 1

.3
3)

−
0.

31
0.

00

 
A

ge
0.

06
(−

1.
49

, 1
.6

2)
0.

08
0.

00
−

0.
69

(−
2.

27
, 0

.8
9)

−
0.

86
0.

00
0.

01
(−

0.
08

, 0
.1

1)
0.

25
0.

00

 
E

th
ni

ci
ty

 (
C

au
ca

si
an

)
−

13
.0

1
(−

34
.0

6,
 8

.0
3)

−
1.

22
0.

00
21

.6
8

(0
.2

7,
 4

3.
11

)
1.

99
0.

01
0.

00
(−

1.
33

, 1
.3

3)
0.

01
0.

00

 
E

m
pl

oy
m

en
t s

ta
tu

s 
(e

m
pl

oy
ed

)
21

.5
6

(−
3.

53
, 4

6.
66

)
1.

69
0.

01
−

8.
03

(−
34

.0
9,

 1
8.

04
)

−
0.

61
0.

00
−

1.
08

(−
2.

67
, 0

.5
1)

−
1.

33
0.

01

 
Su

bj
ec

tiv
e 

SE
P

8.
68

(2
.8

9,
 1

4.
47

)
2.

96
**

0.
05

−
8.

05
(−

14
.0

8,
 −

2.
02

)
−

2.
64

**
0.

04
−

0.
67

(−
1.

04
, −

0.
30

)
−

3.
57

**
0.

07

 
H

ou
se

ho
ld

 in
co

m
e 

(i
n 

$1
0k

)
3.

22
(1

.0
4,

 5
.4

1)
2.

91
**

0.
04

−
4.

04
(−

6.
28

, −
1.

78
)

−
3.

54
**

0.
07

−
0.

20
(−

0.
35

, −
0.

06
)

−
2.

85
**

0.
05

 
E

du
ca

tio
n 

(i
n 

ye
ar

s)
−

0.
25

(−
3.

43
, 2

.9
4)

−
0.

16
0.

00
−

1.
29

(−
4.

61
, 2

.0
2)

−
0.

77
0.

00
−

0.
06

(−
0.

27
, 0

.1
5)

−
0.

58
0.

00

Pa
ir

ed
 S

E
P 

m
od

el
s 

(c
ov

ar
ia

te
: g

en
de

r)

 
Su

bj
ec

tiv
e 

SE
P

7.
24

(0
.5

7,
 1

3.
91

)
2.

14
*

0.
03

−
2.

73
(−

9.
70

, 4
.2

4)
−

0.
77

0.
00

−
0.

52
(−

0.
95

, −
0.

09
)

−
2.

37
*

0.
03

 
H

ou
se

ho
ld

 in
co

m
e 

(i
n 

$1
0k

)
1.

89
(−

0.
59

, 4
.3

8)
1.

50
0.

01
−

3.
38

(−
5.

99
, −

0.
77

)
−

2.
56

**
0.

04
−

0.
10

(−
0.

27
, 0

.0
5)

−
1.

34
0.

01

A
dj

us
te

d 
R

2  
=

 0
.0

9,
 F

 =
 

6.
69

**
A

dj
us

te
d 

R
2  

=
 0

.0
6,

 F
 =

 

4.
81

**
A

dj
us

te
d 

R
2  

=
 0

.0
6,

 F
 

=
 4

.6
5*

*

 
Su

bj
ec

tiv
e 

SE
P

9.
35

(3
.3

8,
 1

5.
33

)
3.

09
**

0.
05

−
7.

55
(−

13
.8

0,
 −

1.
29

)
−

2.
38

**
0.

03
−

0.
69

(−
1.

06
, 0

.3
0)

−
3.

53
*

0.
07

 
E

du
ca

tio
n 

(i
n 

ye
ar

s)
−

1.
48

(−
4.

69
, 1

.7
3)

−
0.

91
0.

01
−

0.
31

(−
3.

67
, 3

.0
5)

−
0.

85
0.

00
0.

30
(−

0.
18

, 0
.2

3)
0.

28
0.

00

A
dj

us
te

d 
R

2  
=

 0
.0

8,
 F

 =
 5

.7
3*

*
A

dj
us

te
d 

R
2  

=
 0

.0
3,

 F
 =

 2
.9

0*
A

dj
us

te
d 

R
2  

=
 0

.0
5,

 F
 =

 4
.3

0*
*

Po
st

 h
oc

 m
od

el
s 

(c
ov

ar
ia

te
s:

 g
en

de
r, 

m
en

ta
l h

ea
lth

, &
 s

tr
es

s)

 
Su

bj
ec

tiv
e 

SE
P

7.
52

(0
.7

9,
 1

4.
25

)
2.

21
*

0.
03

−
0.

95
(−

7.
76

, 5
.8

6)
−

0.
28

0.
00

−
0.

41
(−

0.
82

, 0
.0

0)
−

1.
95

*
0.

02

 
H

ou
se

ho
ld

 in
co

m
e 

(i
n 

$1
0k

)
1.

38
(−

0.
67

, 3
.4

4)
1.

33
0.

01
−

2.
70

(−
4.

79
, −

0.
61

)
−

2.
55

**
0.

04
−

0.
08

(−
0.

21
, 0

.0
5)

−
1.

28
0.

01

A
dj

us
te

d 
R

2  
=

 0
.0

8,
 F

 =
 4

.8
4*

*
A

dj
us

te
d 

R
2  

=
 0

.1
2,

 F
 =

 5
.4

5*
*

A
dj

us
te

d 
R

2  
=

 0
.1

3,
 F

 =
 7

.2
2*

*

 
Su

bj
ec

tiv
e 

SE
P

9.
06

(2
.9

4,
 1

5.
19

)
2.

92
**

0.
05

−
5.

66
(−

11
.9

0,
 0

.5
9)

−
1.

79
**

*
0.

02
−

0.
60

(−
0.

98
, −

0.
23

)
−

3.
18

**
0.

06

 
E

du
ca

tio
n 

(i
n 

ye
ar

s)
−

1.
57

(−
4.

86
, 1

.7
3)

−
0.

94
0.

01
−

0.
34

(−
3.

71
, 3

.0
2)

−
0.

20
0.

00
0.

09
(−

0.
11

, 0
.2

9)
0.

88
0.

01

A
dj

us
te

d 
R

2  
=

 0
.0

7,
 F

 =
 4

.3
4*

*
A

dj
us

te
d 

R
2  

=
 0

.0
8,

 F
 =

 4
.5

4*
*

A
dj

us
te

d 
R

2  
=

 0
.1

2,
 F

 =
 6

.7
1*

*

N
ot

e.
 N

 =
 1

77
. U

ni
va

ri
at

e 
m

od
el

s 
in

cl
ud

e 
ea

ch
 v

ar
ia

bl
e 

en
te

re
d 

si
ng

ul
ar

ly
. P

ai
re

d 
m

od
el

s 
in

cl
ud

e 
bo

th
 v

ar
ia

bl
es

 s
im

ul
ta

ne
ou

sl
y,

 w
ith

 c
ov

ar
ia

te
s 

in
di

ca
te

d 
(c

ov
ar

ia
te

 B
 c

oe
ff

ic
ie

nt
s 

no
t s

ho
w

n)
. M

od
el

s 
ar

e 
co

ns
is

te
nt

 w
he

n 
ag

e,
 e

th
ni

ci
ty

, a
nd

 e
m

pl
oy

m
en

t s
ta

tu
s 

ar
e 

al
so

 in
cl

ud
ed

 a
s 

co
va

ri
at

es
 (

re
su

lts
 n

ot
 s

ho
w

n)
. C

I 
=

 c
on

fi
de

nc
e 

in
te

rv
al

; S
E

P 
=

 s
oc

io
ec

on
om

ic
 p

os
iti

on
. B

ol
de

d 
va

lu
es

 in
di

ca
te

 s
ta

tis
tic

al
 

si
gn

if
ic

an
ce

.

Behav Sleep Med. Author manuscript; available in PMC 2017 December 13.



C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

Jarrin et al. Page 17
* p 

<
 :0

5.

**
p 

<
 :0

1.

**
* p 

<
 :0

8.

Behav Sleep Med. Author manuscript; available in PMC 2017 December 13.



C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

Jarrin et al. Page 18

TABLE 4

Regression Models: Sleep Quality and Sleep Latency

Variable

Sleep Quality Sleep Latency

B 95% CI t η2 B 95% CI t η2

Univariate models

 Gender (male) −0.43 (−1.56, 0.71) −0.74 0.00 −0.11 (−0.43, 0.20) −0.72 0.00

 Age 0.06 (−0.01, 0.12) 1.71 0.01 0.01 (−0.01, 0.03) 1.43 0.01

 Ethnicity (Caucasian) 0.20 (−0.75, 1.16) 0.42 0.00 0.13 (−0.14, 0.40) 0.94 0.01

 Employment status (employed) −0.71 (−1.87, 0.44) −1.22 0.01 −0.15 (−0.47, 0.16) −0.95 0.01

 Subjective SEP −0.42 (−0.69, −0.15) −3.07** 0.05 −0.05 (−0.13, 0.03) −1.25 0.01

 Household income (in $10k) −0.17 (−0.27, −0.08) −3.57** 0.07 −0.04 (−0.06, −0.01) −2.41* 0.03

 Education (in years) −0.18 (−0.33, −0.05) −2.60** 0.04 −0.06 (−0.10, −0.02) −2.77* 0.04

Paired SEP models (covariate: gender)

 Subjective SEP −0.23 (−0.55, 0.08) −1.45 0.01 −0.02 (−0.10, 0.07) −0.42 0.00

 Household income (in $10k) −0.14 (−0.25, −0.02) −2.31* 0.03 −0.03 (−0.06, 0.00) −1.88* 0.02

Adjusted R2 = 0.07, F = 5.03** Adjusted R2 = 0.03, F = 2.91*

 Subjective SEP −0.34 (−0.63, −0.06) −2.41* 0.03 −0.02 (−0.10, 0.06) −0.55 0.00

 Education (in years) −0.13 (−0.28, 0.01) −1.86* 0.02 −0.05 (−0.10, −0.01) −2.51* 0.04

Adjusted R2 = 0.06, F = 4.42** Adjusted R2 = 0.03, F = 2.78*

Post hoc models (covariates: gender, mental health, & stress)

 Subjective SEP −0.11 (−0.41, 0.18) −0.74 0.00 −0.01 (−0.10, 0.08) −0.13 0.00

 Household income (in $10k) −0.09 (−0.18, −0.00) −2.04* 0.03 −0.02 (−0.05, 0.01) −1.56 0.01

Adjusted R2 = 0.21, F = 12.23** Adjusted R2 = 0.05, F = 3.06*

 Subjective SEP −0.18 (−0.45, 0.09) −1.35 0.01 −0.01 (−0.08, 0.08) 0.02 0.00

 Education (in years) −0.12 (−0.26, 0.01) −1.79*** 0.02 −0.05 (−0.09, −0.01) −2.42** 0.03

Adjusted R2 = 0.21, F = 12.03** Adjusted R2 = 0.07, F = 4.24**

Note. N = 177. Univariate models include each variable entered singularly. Paired models include both variables simultaneously, with covariates 
indicated (covariate B coefficients not shown). Models are consistent when age, ethnicity, and employment status are also included as covariates 
(results not shown). CI = confidence interval; SEP = socioeconomic position. Bolded values indicate statistical significance.

*
p < .05.

**
p < .01.

***
p < .07.
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