
Association between sleep duration and differences between 
weekday and weekend sleep with body mass index & waist 
circumference among Black women in SisterTalk II

Tayla Ash, ScDa,b, Augustine Kang, MSca,b, Christina Hom, MPHc, Patricia Markham Risica, 
DrPHa,b,d

aCenter for Health Promotion & Health Equity, Brown School of Public Health, 121 S. Main St., 
Providence, RI, USA

bDepartment of Behavioral and Social Sciences, Brown School of Public Health, 121 S. Main St., 
Providence, RI, USA

cBrown School of Public Health, 121 S. Main St., Providence, RI, USA

dDepartment of Epidemiology, Brown School of Public Health, 121 S. Main St., Providence, RI, 
USA

Abstract

Objectives: Examine associations between sleep duration and differences between weekday and 

weekend sleep with body mass index and waist circumference in a sample of high-risk Black 

women from the SisterTalk II study.

Design: Cross-sectional analysis of baseline data from an intervention study targeting dietary and 

physical activity behaviors.

Setting: Women were recruited from the Providence, RI area.

Participants: The sample includes 569 middle-aged Black women who were hypertensive or at 

risk for hypertension.

Measurements: Participants self-reported their weekday and weekend sleep duration. Body 

mass index (BMI) and waist circumference (WC) were objectively measured. Associations 

between the sleep and anthropometric measures were examined using analysis of variance and 

multivariable regression models controlling for birthplace, educational attainment, employment 

status, and annual household income.

Results: 25.5% of the sample were very short sleepers (≤6 hrs), 28.8% short sleepers (≥6 to <7 

hrs), 40.4% recommended sleepers (≥7 to ≤9 hrs), and 5.3% long sleepers (>9 hrs); 70.7% had a 
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consistent sleep duration (≤2-hour difference between weekday and weekend sleep duration), 

21.6% were classified as “weekend snoozers” (>2-hours more sleep on weekends), and 7.7% were 

classified as “weekend warriors” (>2-hours less sleep on weekends). Compared to recommended 

sleepers, very short sleepers and long sleepers had significantly greater BMIs, while long sleepers 

had significantly larger WCs. Being a weekend snoozer was also associated with increased BMI 

and WC.

Conclusions: In this sample of high-risk Black women, sleep duration and differences between 

weekday and weekend sleep were independently associated with excess weight and abdominal 

obesity.
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INTRODUCTION

Obesity prevalence has steadily increased in the United States, with larger increases being 

observed across certain subgroups, including both women and individuals who identify as 

Black (1). The complex etiology of obesity includes genetic, physiological, environmental, 

psychological, economic, political, and behavioral factors that interact with one another. 

Among behavioral factors influencing obesity (e.g. diet, physical activity, and sedentary 

behavior), a growing literature has examined the influence of sleep on obesity risk. Results 

from reviews consisting of both cross-sectional and longitudinal studies conducted in more 

than a dozen countries have demonstrated an inverse association between sleep duration and 

obesity risk, with some studies finding a U-shaped relationship (2,3). Sleep duration has also 

been increasingly recognized as an essential aspect of health promotion and chronic disease 

prevention more broadly.

Like risk for obesity, differences in sleep duration have also been observed across 

subgroups, with non-white and low-income individuals having less optimal sleep than their 

white and high-income counterparts (4). In the U.S., Black adults sleep approximately 30 

minutes less than non-Hispanic whites (5). They are also almost twice as likely to report 

short sleep, and 60% more likely to report long sleep, both of which have been shown to be 

associated with adverse health outcomes (6,7). Further, findings from a study by Stamatakis 

et al. (2007) illustrated that while the prevalence of short sleep duration has increased for all 

groups, changes over time were significantly greater for Black and Hispanic individuals 

compared to others, suggesting widening disparities over time (8). A widening difference in 

the prevalence of short sleep duration between Black and white adults is especially 

concerning because consequences of insufficient sleep may be more severe among adults 

who are Black compared to adults who are white (9,10). Black families disproportionately 

experience social stressors and live in environments with adverse exposures associated with 

both disrupted sleep and increased obesity risk (10). Not unique to this line of research, 

studies examining associations between sleep and obesity have largely been conducted 

among predominantly white samples. Thus, the strength of association between sleep 

duration and obesity risk specifically among Black adults, remains unclear, limiting our 

understanding of the extent to which differences in sleep across race may be contributing to 
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obesity and other health related disparities. The literature on high-risk Black samples is 

limited even further. To our knowledge, no studies have been published examining the 

association between sleep and weight status among Black women who have hypertension or 

are at risk for hypertension.

Additional gaps in the sleep-obesity literature have also been identified. First, most studies 

have also included a single measure of obesity risk: body mass index (BMI). Waist 

circumference (WC), another simple and non-invasive anthropometric measure, provides 

valuable information regarding body fat distribution, namely abdominal obesity, which BMI 

alone does not capture. Abdominal obesity has been shown to independently predict obesity-

related health risks and may be an even stronger predictor than BMI (11). Compared to 63% 

of non-Hispanic white women, over 76% of Black women have abdominal obesity (12). 

Second, most studies have focused solely on sleep duration, neglecting other characteristics 

of sleep that may be important. For example, the timing and consistency of sleep behaviors 

may also influence health risks such as obesity. Many people shift their sleep patterns and 

activity times several hours between weekdays and weekends to accommodate school and/or 

work schedules and social activities, creating a shift in circadian rhythms which results in 

feelings comparable to jetlag (13). Oftentimes there is an accumulation of sleep debt during 

the week, which people attempt to compensate for on the weekend. Findings from two 

studies suggest that “social jetlag” is independently associated with increased BMI (13,14). 

Aside from the timing of one’s sleep varying considerably on the weekend, so too may 

duration of sleep, particularly when sleep debt is accumulated. Results from a few studies 

suggest that sleeping in on the weekend may help ameliorate some of the effects of 

insufficient sleep during the week (15,16). However, these studies were not conducted in the 

United States and the extent to which Black participants were included, if at all, was not 

reported. Further, studies examining the effects of differences in sleep duration between 

weekdays and weekends have focused on sleeping in on the weekend. Thus, the effects of 

sleeping less on the weekend, which is also a possibility, have largely been ignored.

The present study aims to address the aforementioned gaps in the literature by examining the 

association between sleep duration and differences between weekday and weekend sleep 

with BMI and WC in a sample of high-risk Black women from the SisterTalk II study. Given 

the complexity and health consequences associated with obesity, which disproportionately 

affect Black women, understanding factors contributing to its prevalence among this high-

risk group is paramount.

METHODS

Study Design & Participants

This study is a cross-sectional examination of baseline data from SisterTalk II, a randomized 

controlled trial designed to improve dietary and physical activity behaviors among 571 

Black women who were hypertensive or at risk for hypertension (17). Participants were self-

identified Black women, over the age of 18, fluent in English, with a BMI of at least 22 

kg/m2. Exclusion criteria included being pregnant or recently delivered a baby (<4 months), 

being hospitalized, and/or being diabetic. Participants were recruited from the Providence, 

Rhode Island and Boston, Massachusetts metropolitan areas, between 2004 and 2006. The 
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baseline assessment was conducted through a telephone-administered survey and followed 

by an in-person measurement session for physical measures. The analytic sample for sleep 

duration included participants with reported number of weekday hours of sleep at baseline 

and for whom BMI and WC information were available (N=569). The analytic sample for 

differences between weekday and weekend sleep duration included those who additionally 

reported information on their weekend sleep duration at baseline (N=539). The study 

protocol and informed consent were approved by the Brown University Institutional Review 

Board.

Measurements

Sleep exposure was assessed by self-report to the following survey questions: “In the last 

month, on an average day during the week/weekend about how many hours did you sleep? 

Please include overnight sleep and naps.” Based on recommendations by the National Sleep 

Foundation, we created a four-category sleep duration variable: very short sleepers (<6 

hours), short sleepers (≥6 – <7 hours), recommended sleepers (≥7 – ≤9 hours), and long 

sleepers (>9 hours).6 To assess differences between weekday and weekend sleep, weekday 

sleep duration was compared to weekend sleep duration and a new three-category variable 

was created: consistent sleeper (≤ 2-hour difference between weekday and weekend sleep 

duration), “weekend snoozer” (> 2-hours more sleep on weekends), and “weekend warrior” 

(> 2-hours less sleep on weekends). The 2-hour threshold was informed by the weekend 

sleep deviation literature, particularly that assessing social jetlag (13, 14).

Anthropometric outcomes, which included height and weight to calculate BMI (kg/m2) and 

WC, were made in-person using the Centers for Disease Control and Prevention guidelines. 

All anthropometry measurements were completed twice, or a third time, if the two values 

differed by more than 1.0 cm, and the average of the two closest measures became the final 

measure. Demographics were queried by telephone survey and included the following: age, 

ethnicity, birthplace, educational attainment, employment status, annual household income, 

household composition, and number of people in the household.

Data Analysis

Demographics were analyzed by sleep exposures (weekday sleep duration and differences 

between weekday and weekend sleep duration) using chi-square tests, and by outcomes 

(BMI and WC) using one-way analysis of variance (ANOVA). Variables with significant 

univariate associations were included in the multivariable regression models.

Multivariable regression models were constructed to assess associations between sleep 

duration and differences between weekday and weekend sleep with the outcomes of BMI 

and WC. Adjusting for significant demographics, Model 1 examined the association 

between sleep duration and anthropometrics, while Model 2 examined differences between 

weekday and weekend sleep duration. The final model, Model 3, included both sleep 

duration and differences between weekday and weekend sleep duration. A complete-case 

analysis was conducted, with a statistical significance level set at .05 for all procedures. 

Analyses were performed using the Statistical Package for Social Sciences (SPSS) version 

24.0.
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RESULTS

Demographic characteristics of the sample (N=569) overall and by weekday sleep duration 

are presented in Table 1. The average age of participants was 47.6 years. While all women 

self-identified as Black, 64% of the sample identified as African American specifically; 

approximately 17% and 12% identified as West Indian/Caribbean and Cape Verdean, 

respectively. Less than 6% of the Black women in this study identified as Native American, 

while less than 2% identified as Hispanic/Latina. Most participants (79%) were born in the 

United States, with 27% having a college or a post-graduate degree, 48% employed full-

time, and 71% reporting a household income of $40,000 or less. One third of the sample 

lived with both children and adults; conversely, approximately one fifth lived alone.

Based on reported weekday sleep duration, 26% of women were classified as very short 

sleepers (<6 hrs), 29% as short sleepers (≥6 – <7 hrs), 40% as recommended sleepers (≥7 – 

≤9 hrs), and 5% as long sleepers (>9 hrs) (Table 1). The difference between participants‟ 
weekday and weekend sleep duration also varied with 71% of participants classified as 

consistent sleepers (≤ 2-hour difference between weekday and weekend sleep duration), 

22% classified as weekend snoozers (> 2-hours more sleep on weekends), and 8% classified 

as weekend warriors (> 2-hours less sleep on weekends). Table 2 shows participant 

demographics by both differences between weekday and weekend sleep duration and 

anthropometrics. BMI averaged 36.4 kg/m2 (SD: 7.6), while the average WC was 106.8 cm 

(SD: 15.5). Consistent sleepers had an average weekday sleep duration of 6.59 (SD: 1.72) 

hours and an average weekend sleep duration of 6.70 (SD: 1.77) hours. In comparison, 

weekend snoozers had average weekday and weekend sleep durations of 5.89 (SD: 1.71) 

hours and 8.89 (SD: 2.21) hours, respectively. Weekend warriors had average weekday and 

weekend sleep durations of 7.61 (SD: 2.43) hours and 4.97 (SD: 1.99) hours, respectively.

Sleep duration was significantly associated with ethnicity, birthplace, employment status, 

income, and household composition. The difference between weekday and weekend sleep 

duration was associated with age, educational attainment, employment status, income, and 

household composition. Anthropometrics also differed by sociodemographic characteristics, 

such that BMI was associated with income and WC associated with birthplace, educational 

attainment, employment status, and income. (See Tables 1 and 2 for proportions.)

In both the unadjusted and adjusted models, sleep duration was associated with BMI 

(p<.001). Both very short sleepers (37.5±7.1) and long sleepers (40.8±9.7) had greater 

average BMIs compared to recommended sleepers (35.6±7.5). Sleep duration was also 

associated with WC in both the unadjusted (p=.006) and adjusted (p=.004) models, with 

long sleepers (114.5±21.1) having larger WC compared to recommended sleepers 

(106.1±16.1). (See Table 3.) Likewise, the difference between weekday and weekend sleep 

duration was associated with BMI and WC in both unadjusted (p=.01 and p=.02, 

respectively) and adjusted (p=.01 and p<.01, respectively) models. Weekend snoozers had 

higher average BMIs (38.1±8.8 versus 35.8±7.1) and WCs (110.4±17.3 versus 105.6±14.9) 

compared to consistent sleepers. (See Table 4.)

Ash et al. Page 5

Sleep Health. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results from the multivariable regression analyses for BMI are displayed in Table 5. 

Adjusting for employment status and income, being a long sleeper was associated with 

higher BMI of 4.90 kg/m2 compared to recommended sleepers (p=.003), while short and 

very short sleep duration were not significantly associated with BMI (Model 1). For 

differences between weekday and weekend sleep duration (Model 2), adjusting for 

employment and income, being a weekend snoozer was associated with an increase in BMI 

of 2.83 kg/m2 compared to consistent sleepers (p=.001), while no significant difference in 

BMI was found between consistent sleepers and weekend warriors. Long sleep duration 

remained significantly associated with elevated BMI even after adjusting for differences 

between weekday and weekend sleep duration (B=4.98, p=.003). Likewise, being a weekend 

snoozer remained significantly associated with elevated BMI even after adjusting for sleep 

duration (B=2.58, p=.001).

Results from the multivariable regression analyses for WC are displayed in Table 6. 

Adjusting for birthplace, employment status, and income, being a long sleeper was 

associated with an increase in WC of 7.15 cm compared to recommended sleepers (p=.032). 

Short and very short sleep duration were not significantly associated with WC (Model 1). 

For differences between weekday and weekend sleep duration (Model 2), adjusting for 

birthplace, employment, and income, being a weekend snoozer was associated with an 

increase in WC of 5.35 cm compared to consistent sleepers (p=.002). No significant 

difference in WC was found between consistent sleepers and weekend warriors. Both having 

long sleep (B=8.23, p=.016) and being a weekend snoozer (B=5.51, p=.002) remained 

significantly associated with larger WC, even after adjusting for differences between 

weekday and weekend sleep duration, respectively.

DISCUSSION

Sleep duration and differences between weekday and weekend sleep duration were 

significantly associated with body mass index (BMI) among Black women in the SisterTalk 

II study. Compared to recommended and consistent sleepers, very short sleepers, long 

sleepers, and those who were weekend snoozers had higher BMIs. Therefore, women who 

slept too little, those who slept too much, and those who likely accumulated sleep dept 

throughout the week had a higher risk for excess BMI. Both sleep duration and differences 

between weekday and weekend sleep duration were independently associated with BMI. 

These findings are consistent with other cross-sectional studies finding a U-shaped 

association between sleep duration and BMI and adds to the small pool of literature showing 

that sleep duration consistency may also impact health risks (13–16,18,19). Temporality 

cannot be established from this cross-sectional analysis; however, prior research suggests a 

bidirectional association between sleep and obesity (3), and similar results have also been 

reported in longitudinal studies. For example, a study by Patel et al. (2006) found that 

relative to women sleeping seven hours, women sleeping five hours or less gained an excess 

1.14kg and women sleeping six hours gained an excess 0.71kg, suggesting the association 

may be causal (20). While effect estimates have varied considerably across studies, with 

some reporting null results, differences can likely be attributed to the lack of standardized 

definitions of optimal or recommended sleep duration and reliance on self-reported sleep 

instead of objective sleep duration measurements. Differences in findings across studies 
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have also been attributed to variability in characteristics of participants, exclusion criteria, 

location of studies, and assessment of sleep duration (21). The present study provides 

evidence that the association between categories of sleep duration and obesity risk is also 

present among Black women who are hypertensive or at risk for hypertension.

Sleep duration and differences between weekday and weekend sleep duration were also 

significantly associated with WC in this sample of Black women. Compared to 

recommended and consistent sleepers, long sleepers and weekend snoozers had larger WCs. 

Similar to BMI, sleep duration and differences between weekday and weekend sleep 

duration were independently associated with WC. While some studies have demonstrated a 

U-shaped association between sleep duration and WC, a meta-analysis of 22 studies with 

data on more than 50,000 participants found the association between short sleep duration 

and WC to be much more consistent (22). Very short sleepers (108.7±14.5) in our sample 

had a larger average WC than recommended sleepers (106.1±16.1), but the difference was 

not significant. Interestingly, very short sleepers did have significantly larger WCs than short 

sleepers in this sample. While we did not find any differences in BMI or WC for short 

sleepers compared to recommended sleepers, a prospective study of ethnically diverse adults 

found that participants who slept five or fewer hours per night experienced larger increases 

in BMI compared to those who slept six to seven hours (23). Taken with our findings, it is 

plausible that six hours of sleep per day may be sufficient in terms of obesity risk, but 

further examinations are needed, including those among Black women not at risk for 

hypertension.

There are several potential mechanisms through which short sleep duration may lead to 

excess energy intake and increase obesity risk. Having less than the sufficient amount of 

sleep means having more awake hours and therefore, more opportunities for food 

consumption (3,24). Eating behaviors, including timing of meals, number of meals, and 

preference for energy-dense food items, may differ between short and recommended 

sleepers (25,26). Additional mechanisms include greater sensitivity to food reward when 

tired, greater energy needed to sustain extended wakefulness, potential decreases in energy 

expenditure, and changes in appetite hormones (3,18). One such hormone is cortisol. 

Cortisol levels and stress have been shown to be associated with both poor sleep outcomes 

and anthropometric obesity risk factors, thus stress may confound the association between 

sleep and obesity risk (27–29). This is particularly relevant to this study population. Black 

women are known to experience greater amounts of stress, discrimination, and financial 

hardship, all of which have the potential to adversely impact sleep (10). Such factors may at 

least partially explain the significant associations we found between sleep duration with 

ethnicity, birthplace, employment status, income, and household composition. These 

associations demonstrate heterogeneity in sleep outcomes across Black women, and future 

studies should investigate which subgroups of Black women are at the greatest risk for 

suboptimal sleep and related health consequences. While we did not find an association 

between age and sleep duration in this sample, age was associated with differences between 

weekday and weekend sleep duration. Future studies should consider how age-related health 

conditions and menopause status impact associations between sleep, excess weight, and 

abdominal obesity.
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Mechanisms through which long sleep duration increases obesity risk are not well 

understood. The mechanism linking sleep duration and time/opportunities to eat previously 

described, does not hold (3,24). Instead, comorbid health conditions, such as sleep apnea, 

depression, and socioeconomic status have been proposed as confounders contributing to the 

association, but results are inconclusive (30). In this study, the associations between long 

sleep and BMI and WC were only modestly attenuated after adjustment for employment 

status, income, and birthplace. Thus, these factors alone do not explain the larger BMI and 

WC of long sleepers relative to recommended sleepers. Given these results and the average 

BMI of the sample (36.4±7.6), our findings are consistent with those from a 10+ year 

prospective study by Nagai et al. (2013) that found that long sleep increased risk for weight 

gain among adults with obesity (31).

To our knowledge, this study is the first to examine the association between differences 

between weekday and weekend sleep and markers of obesity in a sample of Black women. 

We found that an inconsistent sleep duration, with more sleep on the weekends compared to 

weekdays, was associated with higher BMI and WC. Contrary to findings from studies 

focused on mortality and hypertension as outcomes, our results suggest that sleeping in on 

the weekend does not adequately compensate for the effects of sleep debt accumulated 

during the week (27). The fact that overall estimated sleep (based on the average weekday 

and weekend sleep durations reported for each group) was actually greater for weekend 

snoozers than consistent sleepers, provides further support that consistency is an important 

and independent characteristic of sleep. It must be noted however, that this was a high-risk 

sample, with all women already having hypertension, or being at risk for hypertension. 

Nonetheless, results from experimental studies on the ameliorating effects of sleep 

compensation and recovery are mixed, and further studies, including large epidemiological 

studies with diverse samples, are needed (32–35). With regard to potential effects of sleeping 

less on the weekend, the relatively small sample size of women who we categorized as 

weekend warriors, (N=42), may not have provided adequate statistical power to measure the 

expected effects. Further, it is unclear how aware individuals are of variability in their sleep 

duration and raises questions regarding the accuracy of reporting. Future assessments of 

differences between weekdays and weekend sleep duration, including objective 

measurements, are needed to determine the impact of sleep duration consistency, and sleep 

pattern more broadly, on obesity risk. Studies should consider using the terminology 

workdays and free days in addition to or instead of weekdays and weekends to account for 

the fact that work schedules often influence activity times and some women work on 

weekends.

The proposed mechanism through which an inconsistent weekday-weekend sleep duration 

may increase obesity risk is a potential shift in circadian rhythm. Circadian rhythm helps 

maintain energy homeostasis and sleep schedule variability may predispose individuals to 

visceral obesity (36). Further, disruptions in circadian rhythm may lead to changes in dietary 

intake (quantity, quality, and timing) and physical activity (36,37). However, more 

investigations are needed, including those centered on how best to measure and categorize 

sleep consistency and other aspects of sleep pattern. Investigations around determinants of 

differences in weekday and weekend sleep are also needed. Our findings suggest that 

women with relatively shorter weekday sleep durations are more likely to be weekend 
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snoozers, while women with relatively longer weekday sleep durations are more likely to be 

weekend warriors. Weekend sleep deviation was associated with age, educational 

attainment, employment status, income, and household composition. Thus, differences in 

weekday and weekend sleep are likely the consequence of a combination of work schedules, 

school schedules, social activities, and sociodemographic factors.

The present study is not without limitations. Because sleep was not the focus of the 

SisterTalk II study, sleep problems such as sleep apnea and other sleep quality indicators 

were not measured. We also did not assess timing or other aspects of sleep hygiene. Further, 

the sample consisted of women who were hypertensive or at-risk for hypertension, thus 

results may not be generalizable to all Black women. However, given the existing literature, 

we would expect greater heterogeneity in the sample to result in stronger associations. Next, 

as previously mentioned, because this study used a cross-sectional design, causality cannot 

be determined, but findings from longitudinal studies, demonstrate a bidirectional 

association between sleep and obesity (3). While poor sleep increases risk for obesity via the 

mechanisms previously described, obesity increases risk for poor sleep because individuals 

with obesity have a higher risk of excess adipose tissue located around the neck and 

obstructive sleep apnea (38). Other comorbid physical and mental health conditions may 

also contribute to the association. A final limitation is that this study used self-reported sleep 

estimates. Self-reported sleep duration is subjective because it is an assessment of an 

individual’s perceived amount of sleep. Nonetheless, previous studies have demonstrated 

associations between sleep duration and obesity using both self-reported and objective 

measures, and self-reported measures may actually underestimate the strength of 

associations (39,40).

CONCLUSION

The results of this study support the growing literature linking sleep duration and 

consistency with obesity risk and provide evidence that the association is also present among 

Black women who are hypertensive or at risk for hypertension. In this sample, very short 

sleep, long sleep, and sleeping more on the weekend were associated with body mass index, 

while long sleep and sleeping more on the weekend were associated with WC. Having 

recommended amounts of sleep (i.e. seven to nine hours) and a consistent sleep duration 

may be protective against obesity. However, further research using objective measures, is 

needed to ascertain the appropriate lower boundary for recommended amounts of and 

consistent sleep with regard to obesity risk. Given the disproportionate risk for both poor 

sleep and obesity among individuals identifying as Black, studies examining associations 

between sleep and obesity risk, as well as potential mechanisms and contributing factors 

among this population to determine which aspects of sleep are modifiable, are both 

warranted and necessary.
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Table 1.

Participant Demographics Overall and by Weekday Sleep Duration

Weekday Sleep Duration (N=569)

Total Very Short 
Sleepers <6 hrs

Short Sleepers 
≥ 6-<7 hrs

Recommended 
Sleepers ≥ 7-≤9 hrs

Long Sleepers 
>9 hrs p

Count (%) 145 (25.5) 164 (28.8) 230 (40.4) 30 (5.3)

Age (N=569) 47.6 ± 11.7 48.2 ± 12.4 46.8 ± 11.1 48.0 ±11.6 45.7 ± 12.8 .52

Ethnicity (N=558)

<.001*

   African American 356 (63.8) 74 (20.8) 103 (28.9) 156 (43.8) 23 (6.5)

   West Indian/Caribbean 93 (16.7) 30 (32.4) 34 (36.6) 27 (29.0) 2 (2.2)

   Cape Verdean/African 66 (11.8) 13 (19.7) 17 (25.8) 33 (50.0) 3 (4.5)

   Hispanic/Latina 10 (1.8) 4 (40.0) 2 (20.0) 4 (40.0) 0 (0)

   Native American 33 (5.9) 20 (60.6) 4 (12.1) 7 (21.2) 2 (6.1)

Birthplace (N=566) 449 (79.3) 110 (24.5) 120 (26.7) 191 (42.5) 28 (6.2)

.04*

   United States 449 (79.3) 110 (24.5) 120 (26.7) 191 (42.5) 28 (6.2)

   Africa/Cape Verde 15 (2.7) 1 (6.7) 6 (40.0) 8 (53.3) 0 (0)

   Caribbean Country 89 (15.5) 28 (31.8) 32 (36.4) 27 (30.7) 1 (1.1)

   Central/South America 14 (2.5) 6 (42.9) 4 (28.6) 3 (21.4) 1 (7.1)

Educational Attainment 
(N=563)

.17

   < High School 74 (13.1) 25 (33.8) 20 (27.0) 23 (31.1) 6 (8.1)

   High School Grad/GED 188 (33.4) 46 (24.5) 51 (27.1) 76 (40.4) 15 (8.0)

   Some College 152 (27.0) 41 (27.0) 44 (28.9) 61 (40.1) 6 (3.9)

   College /Postgraduate 149 (26.5) 33 (22.1) 47 (31.5) 66 (44.3) 3 (2.0)

Employment Status 
(N=531)

.01*

   Full-time 257 (48.4) 55 (21.4) 90 (35.0) 109 (42.4) 3 (1.2)

   Part-time 82 (15.4) 26 (31.7) 15 (18.3) 35 (42.7) 6 (7.3)

   Unemployed 126 (23.7) 34 (27.0) 37 (29.4) 43 (34.1) 12 (9.5)

   Homemaker/Student/
Retired 66 (12.4) 20 (30.3) 16 (24.2) 27 (40.9) 3 (4.5)

Annual HH Income 
(N=528)

<.001*
   20K or less 184 (34.8) 64 (34.8) 43 (23.4) 59 (32.1) 18 (9.8)

   21K to 40K 189 (35.8) 39 (20.6) 63 (33.3) 79 (41.8) 8 (4.2)

   41K to 60K 80 (15.2) 18 (22.5) 22 (27.5) 37 (46.3) 3 (3.8)

   61K or more 75 (14.2) 8 (10.7) 25 (33.3) 42 (56.0) 0 (0)

HH Composition (N=569)

.04*   Live w Children only 127 (22.3) 40 (31.5) 42 (33.1) 39 (30.7) 6 (4.7)

   Live w Adults only 128 (22.5) 30 (23.4) 28 (21.9) 60 (46.9) 10 (7.8)
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Weekday Sleep Duration (N=569)

Total Very Short 
Sleepers <6 hrs

Short Sleepers 
≥ 6-<7 hrs

Recommended 
Sleepers ≥ 7-≤9 hrs

Long Sleepers 
>9 hrs p

   Live w children/adults 190 (33.4) 43 (22.6) 65 (34.2) 76 (40.0) 6 (3.2)

   Live alone 124 (21.8) 32 (25.8) 29 (23.4) 55 (44.4) 8 (6.5)

People in HH (N=568) 3.2 ± 2.5 3.3 ± 2.9 3.3 ± 2.7 2.9 ± 1.8 3.8 ± 3.0 .20

Note. Data expressed Mean ± SD or N (%). % in each sleep duration category expressed in rows. HH: household. Complete case analysis 
conducted for variables with missing data: N=11 for ethnicity, N=3 for birthplace, N=6 for education, N=38 for employment, N=41 for income, 
N=1 for number of people in HH.

Sleep Health. Author manuscript; available in PMC 2021 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ash et al. Page 15

Table 2.

Participant Demographics & Anthropometrics by Difference Between Weekday and Weekend Sleep Duration

Sleep Duration Consistency: Weekdays to Weekends 
(N=566) Anthropometrics

Total
Wkd 

Warriors < 
wkd sleep

Consistent 
Sleepers (w/n 

2 hrs)

Wkd 
Snoozers > 
wkd sleep

p BMI p WC p

Count (%) 44 (7.7) 400 (70.7) 122 (21.6) 36.4 ± 
7.6

106.8 ± 
15.5

Age (N=566) 47.7 ± 
11.7

44.10 ± 
10.962

48.82 ± 
11.811,3

44.83 ± 
11.012 <.001*

Ethnicity (N=555) .12 .13 .11

 African American 357 
(63.8) 28 (7.3) 257 (72.6) 69 (20.1) 36.7 ± 

7.4
107.5 ± 

16.1

 West Indian/
Caribbean

103 
(18.6) 9 (8.7) 62 (60.2) 32 (31.1) 36.3 ± 

8.1
105.6 ± 

15.9

 Cape Verdean 44 (7.9) 5 (11.4) 34 (77.3) 5 (11.4) 34.2 ± 
6.3

102.4 ± 
13.3

 Hispanic/Latina 21 3.8) 2 (9.5) 15 (71.4) 4 (19.0) 34.1 ± 
7.1

101.9 ± 
14.5

 Native American 33 (5.9) 0 (0) 25 (75.8) 8 (24.2) 35.9 ± 
7.0

108.6 ± 
14.8

Birthplace (N=563) .85 .06 .02*

 United States 446 
(79.2) 36 (7.6) 320 (71.7) 90 (20.7) 36.7 ± 

7.7
107.7 ± 

16.3

 Africa/Cape Verde 15 (2.6) 1 (6.7) 11 (73.3) 3 (20.0) 32.3 ± 
6.0

96.5 ± 
11.4

 Caribbean 
Country 88 (15.6) 7 (8.5) 56 (68.2) 25 (23.3) 35.4 ± 

6.9
104.7 ± 

14.4

 Central/South 
America 14 (2.6) 0 (0) 10 (71.4) 4 (28.6) 35.4 ± 

7.0
103.3 ± 

14.8

Educational 
Attainment 
(N=560)

.01* .07 .01*

 < High School 73 (13.0) 10 (11.0) 52 (71.2) 11 (17.8) 35.9 ± 
7.9

108.3 ± 
17.7

 High School 
Grad/GED

158 
(28.2) 18 (11.4) 108 (68.4) 32 (20.3) 36.9 ± 

7.8
107.5 ± 

15.8

 Some College 180 
(32.1) 13 (7.2) 117 (65.0) 50 (27.8) 37.1 ± 

8.0
108.8 ± 

16.2

 College /Post 
Graduate

149 
(26.6) 3 (2.2) 118 (79.1) 28 (18.7) 35.1 ± 

6.5
102.8 ± 

14.3

Employment Status 
(N=542)

.03* .05 .01*

 Full-time 251 
(46.3) 15 (5.6) 177 (70.5) 59 (23.9) 35.7 ± 

6.8
105.6 ± 

14.3

 Part-time 72 (13.2) 6 (6.9) 49 (68.1) 17 (25.0) 35.6 ± 
8.0

103.4 ± 
16.7
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Sleep Duration Consistency: Weekdays to Weekends 
(N=566) Anthropometrics

Total
Wkd 

Warriors < 
wkd sleep

Consistent 
Sleepers (w/n 

2 hrs)

Wkd 
Snoozers > 
wkd sleep

p BMI p WC p

 Unemployed 112 
(20.6) 10 (8.9) 79 (70.5) 23 (20.5) 37.9 ± 

8.8
110.6 ± 

18.9

 Homemaker/
Student/Retired

107 
(19.9) 8 (7.4) 85 (79.4) 14 (13.0) 36.0 ± 

6.8
106.8 ± 

14.8

Annual HH Income 
(N=525)

.04* .01* .02*

 20K or less 181 
(34.5) 24 (12.7) 115 (63.5) 42 (23.8) 37.8 ± 

8.4
109.3 ± 

17.7

 21K to 40K 189 
(36.0) 10 (4.8) 141 (74.6) 38 (20.6) 35.3 ± 

6.7
105.9 ± 

14.6

 41K to 60K 80 (15.2) 3 (3.8) 62 (77.5) 15 (18.8) 36.8 ± 
8.3

107.6 ± 
17.4

 61K or more 75 (14.3) 5 (6.7) 54 (72.0) 16 (21.3) 35.4 ± 
6.1

102.8 ± 
13.0

HH Composition 
(N=566)

.01* .25 .40

 Live w Children 
only

127 
(22.4) 8 (6.3) 85 (66.9) 34 (26.8) 37.5 ± 

8.2
108.8 ± 

17.4

 Live w Adults 
only

126 
(22.3) 7 (4.8) 104 (82.5) 15 (12.7) 35.9 ± 

7.6
105.6 ± 

14.9

 Live w children/
adults

190 
(33.6) 15 (7.4) 125 (65.8) 50 (26.8) 35.8 ± 

7.2
106.2 ± 

16.2

 Live alone 123 
(21.7) 14 (11.4) 86 (69.9) 23 (18.7) 36.5 ± 

7.3
106.8 ± 

15.0

People in HH 
(N=566) 3.2 ± 2.5 2.9 ± 2.0 3.1 ± 2.6 3.4 ± 1.9 .46

Note. Data expressed Mean ± SD or N (%). % in each sleep duration consistency category expressed in rows. HH: Household, BMI: body mass 
index, WC: waist circumference; wkd: weekend; w/n: within. Complete case analysis conducted for variables with missing data: N=11 for 
ethnicity, N=3 for birthplace, N=6 for education, N=24 for employment, N=41 for income, N=1 for number of people in HH.
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Table 3.

Body Mass Index & Waist Circumference by Sleep Duration in both crude and adjusted ANOVA models

Overall Sleep Duration

Very Short 
Sleepers <6 

hrs
a

Short Sleepers 

≥6-<7 hrs
b

Recommended 
Sleepers ≥7 – ≤9 

hrs
c

Long Sleepers 

>9 hrs
d

F-statistic/p 
(Unadjusted)

F-statistic/p 

(Adjusted) 
e

BMI 36.4±7.6
37.5±7.1

b,c,d
35.7±7.4

a,d
35.6±7.5

a,d
40.8±9.7

a,b,c 5.90/ <.001* 4.12/ <.001*

WC 106.8±15.5
108.7±14.5

b
104.7±15.4

a,d
106.1±16.1

d
114.5±21.1

b,c 4.15/ .006* 2.99/ .004*

Note. Data expressed Mean±SD. BMI: body mass index; WC: waist circumference.

a,b,c,d
Represents significant pairwise difference from corresponding group via Fisher’s least significant difference test.

e
BMI adjusted for income and employment; WC adjusted for birthplace, education, employment, and income.
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Table 4.

Body Mass Index & Waist Circumference by Difference Between Weekday and Weekend Sleep Duration in 

both crude and adjusted ANOVA models

Overall Sleep Duration Consistency: Weekdays to Weekends

Wkd Warriors < 

wkd sleep
a

Consistent (w/n 2 

hrs)
b

Weekend Snoozers > 

wkd sleep
c

F-statistic/p 
(Unadjusted)

F-statistic/p 

(Adjusted)
d

BMI 36.3±7.5 35.9±7.4
35.8±7.1

c
38.1±8.8

b 4.64/ .01* 3.91/ .01*

WC 106.8±15.9 107.0±18.8
105.6±14.9

c
110.4±17.3

b 4.18/ .02* 4.62/ <.01*

Note. Data expressed Mean ± SD. BMI: body mass index; WC: waist circumference; wkd: weekend; w/n: within.

a,b,c
Represents significant pairwise difference from corresponding group via Fisher’s least significant difference test.

d
BMI adjusted for income and employment status; WC adjusted for birthplace, education, employment, and income.
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Table 5.

Multivariable Adjusted Regression Examining Sleep Duration & Difference Between Weekday and Weekend 

Sleep Duration on Body Mass Index

Variable B SE(B) β F P R2 R2Δ

Model 1: Sleep Duration 4.456 .001* .034 .006

   Very short 1.619 .844 .091 .056

   Short −.531 .923 −.027 .565

   Long 4.899 1.625 .139 .003*

Model 2: Consistency 3.916 .004* .023 −.011

   Weekend warrior −.287 1.336 −.010 .830

   Weekend snoozer 2.832 .844 .152 .001*

Model 3: Sleep Duration + Consistency 4.273 <.001* .044 .010

   Very short 1.443 .877 .082 1.645 .101

   Short −.662 .816 −.040 −.811 .418

   Long 4.982 1.670 .138 2.983 .003*

   Weekend warrior −.670 1.344 −.023 −.499 .618

   Weekend snoozer 2.582 .839 .153 3.397 .001*

Note. All models were adjusted for employment and income. Categorical variables were represented as dummy variables; recommended sleep 
duration, consistent sleep duration.
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Table 6.

Multivariable Adjusted Regression Examining Sleep Duration & Difference Between Weekday and Weekend 

Sleep Duration on Waist Circumference

Variable B SE(B) β F P R2 R2Δ

Model 1: Sleep Duration 4.224 <.001* .038 .020

   Very short 2.664 1.745 .073 .128

   Short −1.546 1.911 −.038 .419

   Long 7.148 3.331 .099 .032*

Model 2: Consistency 4.621 <.001* .043 .005

   Weekend warrior −.689 2.734 −.011 .804

   Weekend snoozer 5.345 1.740 .139 .002*

Model 3: Sleep Duration + Consistency 4.011 .008* .018 .018

   Very short 1.588 1.818 .044 .873 .383

   Short −2.232 1.686 −.065 −1.324 .186

   Long 8.232 3.414 .112 2.411 .016*

   Weekend warrior −1.472 2.762 −.024 −.533 .594

   Weekend snoozer 5.512 1.736 8.143 3.175 .002*

Note. All models were adjusted for birthplace, employment, and income. Categorical variables were represented as dummy variables; 
recommended sleep duration, consistent sleep duration, birthplace outside the United States, unemployed, and income $20,000 or less were the 
reference groups.
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