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ABSTRACT 

Perceived discrimination is a potential cause of racial and ethnic disparities in health.  One direct 

mechanism through which perceived discrimination may affect health is by impeding quality sleep.  We 

investigate the Behavioral Risk Factor Surveillance System from 2006, with 7,148 adults from Michigan 

and Wisconsin.   Sleep Disturbance and Daytime Fatigue were reported in 19% and 21%, respectively.   

Black respondents (21%) report perceiving worse experience compared to people of other races when 

seeking health care at higher rates than white respondents (3%).  Our results from logistic regression 

models show that perceived racial discrimination is associated with increased risks of sleep disturbance 

(OR=2.61, p<.001) and daytime fatigue (OR=2.09, p<.001), whereas significant differences do not exist 

for blacks vs. whites.  Future work on racial differences in sleep should investigate discrimination as a 

pathway through which racial differences in sleep exist. 



INTRODUCTION 

Increasing attention has been drawn to health disparities between racial groups across many domains of 

health, particularly in comparing White and Black individuals 1-3. A number of factors have been shown 

to play a role in these inequalities, including socioeconomic factors 4-6, social environment 7, access to 

healthcare and other services 8,9, and others, including exposure to racial discrimination 5.  

Sleep is an important health outcome 10. Many previous studies have shown that sleep disturbance 

(short sleep duration, long sleep duration, and/or poor sleep quality) is an independent predictor of 

mortality 11, including all-cause and disease-specific mortality. Large population-based studies have 

reported significant associations between sleep disturbance and many other negative health outcomes, 

including obesity 12-18, cardiovascular disease12,19-21, heart attack 22, stroke 23,24, diabetes 14,21,25-30, 

depression 31-33, and substance abuse 34-36. Important determinants of sleep disturbance have included 

socioeconomic factors such as income, education, employment status, and marital status37. These 

relationships, interestingly, interact with race to produce differential outcomes 37,38.  

The present study explored how perceived racism relates to sleep disturbance and daytime fatigue, 

using data from the 2006 administration of the Behavioral Risk Factor Surveillance System, a large 

survey conducted by the Centers for Disease Control and Prevention. Our hypotheses were that 

perceived racism was an independent predictor of (1) sleep disturbance and (2) daytime fatigue. 

Furthermore, we investigated whether demographics, socioeconomic factors, general health, and 

depressed mood play a role in this relationship. 

METHODS 

Data from the 2006 Behavioral Risk Factor Surveillance System (BRFSS)41 were used for this analysis. Two 

states (Michigan and Wisconsin) collected data on perceived racism as part of the 2006 BRFSS. The 

current analyses utilized this data. Perceived racism was assessed with the question, “Within the past 12 

months when seeking health care, do you feel your experiences were worse than, the same as, or better 

than for people of other races?” Response choices were dichotomized as either “Worse” (including 

“Worse than other races” and “Worse than some races, better than others”) and “Same” or “Better” 

(including “The same as other races” and “Better than other races”). Participants also answered a 

question on Sleep Disturbance: “Over the last 2 weeks, how many days have you had trouble falling 

asleep or staying asleep or sleeping too much?” and daytime fatigue: “Over the last 2 weeks, how many 

days have you felt tired or had little energy?” Answers for both questions ranged from 0-14. However, 



the distributions were bimodal, with peaks at 0 and 14. Thus, Sleep Disturbance and Daytime Fatigue 

were dichotomized into those who report complaints ≥6 days and those who report complaints <6 days. 

This is consistent with other classification approaches where a frequency of three or more events per 

week has been used to denote abnormality 42.  

Covariates used to adjust for socioeconomic factors included race/ethnicity (White vs. Black/African-

American), education, employment and income. Previous analyses of these data at the national level 

(including states other than Michigan and Wisconsin) have found that education, gender, employment 

and income are significant predictors of sleep complaint in this sample 37. Depressed mood was 

measured with the item, “Over the last 2 weeks, how many days have you felt down or depressed” 

which was categorized as none (0 days), mild (<6 days) and moderate/severe (≥6 days).  

Complete-case analysis was implemented for both Sleep Disturbance and Daytime Fatigue; thus, only 

participants who provided complete data were included for each analysis. We the estimated a series of 

nested logistic regression models for each of our two dichotomous outcomes of Sleep Disturbance and 

Daytime Fatigue. All sampling was weighted appropriately for representativeness, using weighting 

scores specifically developed for BRFSS 2006 41. Three models were tested: (1) Racism + Race/Ethnicity + 

Sex; (2) Racism + Race/Ethnicity + Sex + Age + Education + Income + Employment; (3) Racism + 

Race/Ethnicity + Sex + Age + Education + Income + Employment + Depression.  

RESULTS 

Characteristics of the sample are reported in Table 1. The sample was majority female (60% among 

Whites and 68% among Blacks). Sleep Disturbance and Daytime Fatigue were reported in approximately 

20% of the sample (19% and 21%, respectively), which is consistent with rates of reports of these 

complaints from the larger, national 2006 BRFSS sample 37,43. Perceived racism was reported by a 

minority of Whites (3%), and three times as many Black (21%) participants. 

We estimated two series of nested logistic regression models. First, separate Model 1 analyses were 

performed, with both Sleep Disturbance and Daytime Fatigue as the dependent variable. To determine 

whether White and Black groups should be analyzed separately, a Race x Racism interaction explored 

whether the relationship between Racism and both Sleep Disturbance and Daytime Fatigue differed by 

race. This interaction was not significant (Reference=White/Same or Better; Black/Worse OR = 0.81 

(0.33-2.03), p>0.05 for Sleep Disturbance and OR = 0.78 (0.33-1.85), p>0.05 for Daytime Fatigue); thus, 

Black and White groups were analyzed together.  



In Model 1, adjusting only for sex and race, the OR for Sleep Disturbance associated with perceived 

racism was 2.61 (95% CI 1.79-3.80; p<.0001), indicating that those who reported that they were treated 

worse were over two and a half times more likely to have sleep disturbance than those who were 

treated the same or better. After socio-demographic and socioeconomic variables (age, education, 

income and employment) were entered into Model 2, this relationship was attenuated but remained 

significant at OR = 1.97 (95% CI 1.35-2.89; p<.001). In Model 3, which includes depressed mood, this 

relationship was further attenuated but remained significant at OR = 1.61 (95% CI 1.03-2.51; p<.05). The 

OR for Sleep Disturbance across models is also seen in Figure 1. 

In Model 1, adjusting only for sex and race, the OR for Daytime Fatigue associated with perceived racism 

was 2.07 (95% CI 1.45-2.94; p<.0001), indicating that those who reported that they were treated worse 

were over twice as likely to report daytime fatigue than those who were treated the same or better. 

Adjusting for socio-demographic and socioeconomic variables in model 2 (age, education, income and 

employment), this relationship was attenuated but remained significant at OR = 1.57 (95% CI 1.11-2.23; 

p<.05). In Model 3, which includes depressed mood, this relationship was further attenuated and was no 

longer significant, at OR = 1.18 (95% CI 0.81-1.72; p>.05). The OR for Sleep Disturbance and Daytime 

Fatigue across models is also seen in Figure 1. 

DISCUSSION 

The present study was one of the first to examine a specific form of racial discrimination  

(i.e., in healthcare settings) in relation to sleep disturbance and daytime fatigue. Perceived racism was 

associated with over a two-fold increased risk of having sleep disturbance even after adjusting for 

several risk factors known to covary with perceptions of racism and disturbed sleep. Perceived racism 

also was associated with increased risk of having significant daytime fatigue; however, this effect was 

largely accounted for by depressed mood. These results suggest that the fatigue associated with 

depressed mood accounted for the fatigue associated with perceived racial discrimination, and the sleep 

disturbance associated with depressed mood only partially explained the sleep disturbance that was 

associated with the perceived racial discrimination, suggesting that racism contributes unique variance 

to sleep disturbance 

These findings support previous studies that have found that perceived racial discrimination has a 

negative impact on sleep 39,40 and that sleep disturbance is important factor in the relationship between 

perceived racism and depressed mood 40. Perceived racism is a newer factor identified in the social 



environment that has significant bearing on Sleep Disturbance. Past studies that have identified the 

proximal nature of the effect depression upon insomnia 44 may have captured a contribution of 

perceived racism. This study adds to this literature by evaluating perceived racism relative to sleep-

related problems and showing that perceived racism has an impact on sleep at night over and above 

age, sex, race, and a number of socioeconomic factors, and (in the case of Sleep Disturbance) depressed 

mood. Sleep problems could conceivably be added to the list of negative outcomes of racial 

discrimination. 

There were a number of limitations to this study. First, the sleep problems and daytime fatigue reported 

in BRFSS are self-reported, general measures. They do not suggest any particular sleep-related 

pathology, such as sleep apnea or insomnia, and may not be predictive of objective sleep problems.   In 

addition, the BRFSS does not include a measure of sleep duration.  However, general measures of 

subjective sleep quality and daytime fatigue capture the full range of nighttime and daytime problems 

associated with poor sleep, at even a subclinical level of severity. Second, the sample of this study was 

primarily comprised of White individuals, and data were gathered only in the states of Michigan and 

Wisconsin, where these measures were administered. Despite a nominally larger percentage of Black 

individuals reporting perceived racial discrimination than White individuals, there was no significant 

Race x Racism interaction, indicating that the relationship between perceived racism and sleep problems 

did not differ across groups. Given that the sample was primarily White, it is unclear whether these 

results are generalizable to environments that have a larger Black presence.  

Acknowledgement of the influence of the social environment upon sleep11 grows rapidly. As others have 

indicated, a broad socio-ecological approach is critical to investigating the social determinants of sleep 

attainment. Future research should further explore the impact of perceived racism in other regions, 

using both subjective and objective measures of sleep disturbance, and also examine the underlying 

factors that specifically link perceived racism to increased sleep disturbances. 

ACKNOWLEDGEMENT 

This work was supported by T32HL007713. Also, we wish to thank the Centers for Disease Control and 

Prevention for collecting these data and making it available. 



 

REFERENCES 

1. Levine RS, Foster JE, Fullilove RE, et al. Black-white inequalities in mortality and life expectancy, 

1933-1999: implications for healthy people 2010. Public Health Rep. Sep-Oct 2001;116(5):474-

483. 

2. Freid VM, Prager K, MacKay AP, Xia H. Chartbook on Trends in the Health of Americans. Health, 

United States, 2003. . Hyattsville, MD: National Center for Health Statistics; 2003. 

3. Piffath TA, Whiteman MK, Flaws JA, Fix AD, Busht TL. Ethnic differences in cancer mortality 

trends in the US, 1950-1992. Ethn Health. May 2001;6(2):105-119. 

4. Williams DR, Jackson PB. Social sources of racial disparities in health. Health Aff (Millwood). Mar-

Apr 2005;24(2):325-334. 

5. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and health: findings from 

community studies. Am J Public Health. Feb 2003;93(2):200-208. 

6. Pickett KE, Pearl M. Multilevel analyses of neighbourhood socioeconomic context and health 

outcomes: a critical review. J Epidemiol Community Health. Feb 2001;55(2):111-122. 

7. Williams DR, Collins C. Racial residential segregation: a fundamental cause of racial disparities in 

health. Public Health Rep. Sep-Oct 2001;116(5):404-416. 

8. Weinick RM, Zuvekas SH, Cohen JW. Racial and ethnic differences in access to and use of health 

care services, 1977 to 1996. Med Care Res Rev. 2000;57 Suppl 1:36-54. 

9. Smedley BD, Stith AY, R. NA. \Unequal Treatment: Confronting Racial and Ethnic Disparities in 

Health Care. Washington, DC: National Academies Press; 2002. 

10. Colten HR, Altevogt BM, Institute of Medicine Committee on Sleep Medicine and Research. 

Sleep disorders and sleep deprivation : an unmet public health problem. Washington, DC: 

Institute of Medicine : National Academies Press; 2006. 

11. Grandner MA, Patel NP, Hale L, Moore M. Mortality associated with sleep duration: The 

evidence, the possible mechanisms, and the future. Sleep Med Rev. 2010;14:191-203. 



12. Grandner MA, Patel NP, Gehrman PR, Perlis ML, Pack AI. Problems associated with short sleep: 

Bridging the gap between laboratory and epidemiological studies. Sleep Med Rev. Nov 5 

2010;14:239-247. 

13. Watanabe M, Kikuchi H, Tanaka K, Takahashi M. Association of short sleep duration with weight 

gain and obesity at 1-year follow-up: A large-scale prospective study. SLEEP. 2010;33(2):161-

167. 

14. van Cauter E, Leproult R. Sleep and diabesity in older adults. In: Pandi-Perumal SR, Monti JR, 

Monjan AA, eds. Principles and Practice of Geriatric Sleep Medicine. Cambridge: Cambridge; 

2010:107-120. 

15. Anic GM, Titus-Ernstoff L, Newcomb PA, Trentham-Dietz A, Egan KM. Sleep duration and obesity 

in a population-based study. Sleep Med. May 2010;11(5):447-451. 

16. Hairston KG, Bryer-Ash M, Norris JM, Haffner S, Bowden DW, Wagenknecht LE. Sleep duration 

and five-year abdominal fat accumulation in a minority cohort: the IRAS family study. Sleep. Mar 

1 2010;33(3):289-295. 

17. Lyytikainen P, Lallukka T, Lahelma E, Rahkonen O. Sleep problems and major weight gain: a 

follow-up study. Int J Obes (Lond). Jun 8 2010. 

18. Nielsen LS, Danielsen KV, Sorensen TI. Short sleep duration as a possible cause of obesity: critical 

analysis of the epidemiological evidence. Obes Rev. Mar 24 2010. 

19. Budhiaraja R, Quan S. Sleep and cardiovascular diseases in the elderly. In: Pandi-Perumal SR, 

Monti JR, Monjan AA, eds. Principles and Practice of Geriatric Sleep Medicine. Cambridge: 

Cambridge; 2010:260-270. 

20. Ramar K, Caples SM. Cardiovascular consequences of obese and nonobese obstructive sleep 

apnea. Med Clin North Am. May 2010;94(3):465-478. 

21. Buxton OM, Marcelli E. Short and long sleep are positively associated with obesity, diabetes, 

hypertension, and cardiovascular disease among adults in the United States. Soc Sci Med. Sep 

2010;71(5):1027-1036. 

22. Meisinger C, Heier M, Lowel H, Schneider A, Doring A. Sleep duration and sleep complaints and 



risk of myocardial infarction in middle-aged men and women from the general population: the 

MONICA/KORA Augsburg cohort study. Sleep. Sep 1 2007;30(9):1121-1127. 

23. Redline S, Yenokyan G, Gottlieb DJ, et al. Obstructive sleep apnea-hypopnea and incident stroke: 

the sleep heart health study. Am J Respir Crit Care Med. Jul 15 2010;182(2):269-277. 

24. Chen JC, Brunner RL, Ren H, et al. Sleep duration and risk of ischemic stroke in postmenopausal 

women. Stroke. Jul 17 2008. 

25. Facco FL, Grobman WA, Kramer J, Ho KH, Zee PC. Self-reported short sleep duration and 

frequent snoring in pregnancy: impact on glucose metabolism. Am J Obstet Gynecol. May 25 

2010. 

26. van Leeuwen WM, Hublin C, Sallinen M, Harma M, Hirvonen A, Porkka-Heiskanen T. Prolonged 

sleep restriction affects glucose metabolism in healthy young men. Int J Endocrinol. 

2010;2010:108641. 

27. Zizi F, Jean-Louis G, Brown CD, Ogedegbe G, Boutin-Foster C, McFarlane SI. Sleep duration and 

the risk of diabetes mellitus: epidemiologic evidence and pathophysiologic insights. Curr Diab 

Rep. Feb 2010;10(1):43-47. 

28. Beihl DA, Liese AD, Haffner SM. Sleep duration as a risk factor for incident type 2 diabetes in a 

multiethnic cohort. Ann Epidemiol. May 2009;19(5):351-357. 

29. Chaput JP, Despres JP, Bouchard C, Astrup A, Tremblay A. Sleep duration as a risk factor for the 

development of type 2 diabetes or impaired glucose tolerance: Analyses of the Quebec Family 

Study. Sleep Med. Mar 28 2009. 

30. Tasali E, Leproult R, Spiegel K. Reduced sleep duration or quality: relationships with insulin 

resistance and type 2 diabetes. Prog Cardiovasc Dis. Mar-Apr 2009;51(5):381-391. 

31. Staner L. Comorbidity of insomnia and depression. Sleep Med Rev. Feb 2010;14(1):35-46. 

32. Franzen PL, Buysse DJ, Rabinovitz M, Pollock BG, Lotrich FE. Poor sleep quality predicts onset of 

either major depression or subsyndromal depression with irritability during interferon-alpha 

treatment. Psychiatry Res. May 15 2010;177(1-2):240-245. 

33. Mezick EJ, Hall M, Matthews KA. Are sleep and depression independent or overlapping risk 



factors for cardiometabolic disease? Sleep Med Rev. May 20 2010. 

34. Gromov I, Gromov D. Sleep and substance use and abuse in adolescents. Child Adolesc Psychiatr 

Clin N Am. Oct 2009;18(4):929-946. 

35. Mahfoud Y, Talih F, Streem D, Budur K. Sleep disorders in substance abusers: how common are 

they? Psychiatry (Edgmont). Sep 2009;6(9):38-42. 

36. Roth T. Does effective management of sleep disorders reduce substance dependence? Drugs. 

2009;69 Suppl 2:65-75. 

37. Grandner MA, Patel NP, Gehrman PR, et al. Who gets the best sleep? Ethnic and socioeconomic 

factors related to sleep disturbance. Sleep Med. 2010;11:470-479. 

38. Patel NP, Grandner MA, Gehrman P, et al. Effects of sociodemographic and socioeconomic 

factors on sleep complaints depend on an individual's race/ethnicity. Sleep. 2010;33(Abstract 

Supplement):A307. 

39. Thomas KS, Bardwell WA, Ancoli-Israel S, Dimsdale JE. The toll of ethnic discrimination on sleep 

architecture and fatigue. Health Psychol. Sep 2006;25(5):635-642. 

40. Steffen PR, Bowden M. Sleep disturbance mediates the relationship between perceived racism 

and depressive symptoms. Ethn Dis. Winter 2006;16(1):16-21. 

41. Centers for Disease Control. Behavioral Risk Factor Surveillance System. Atlanta, Georgia: 

Department of Health and Human Services, Centers for Disease Control and Prevention; 2007. 

42. Jansson-Frojmark M, Linton SJ. The course of insomnia over one year: a longitudinal study in the 

general population in Sweden. Sleep. Jun 1 2008;31(6):881-886. 

43. Grandner MA, Patel NP, Gehrman PR, et al. Who sleeps better? Socioeconomic differences in 

reports of sleep disturbance. Sleep. 2009;32(Abstract Supplement):A422-423. 

44. Hale L, Do DP, Basurto-Davila R, et al. Does mental health history explain gender disparities in 

insomnia symptoms among young adults? Sleep Med. Dec 2009;10(10):1118-1123. 

 

 



Table 1. Subject Characteristics 

 All 
(N=7093) 

White 
(N=6469) 

Black 
(N=624) 

Age    
Mean (Standard Deviation) 50.9 (15.6) 51.3 (15.6) 47.5 (15.2) 
Sleep Disturbance    
No (%) 81.14 81.64 75.96 
Yes (%) 18.86 18.36 24.04 
Daytime Fatigue    
No (%) 78.67 79.07 74.52 
Yes (%) 21.33 20.93 25.48 
Perceived Racism    
Same or Better (%) 95.22 96.75 79.33 
Worse (%) 4.78 3.25 20.67 
Sex    
Male (%) 39.41 40.08 32.37 
Female (%) 60.59 59.92 67.63 
Education    
Less than High School (%) 5.85 5.15 13.14 
High School Graduate (%) 31.71 31.78 30.93 
Some College (%) 30.31 30.16 31.89 
College Graduate (%) 32.13 32.91 24.04 
Income    
< $10,000 (%) 3.09 2.63 7.85 
$10,000-$15,000 (%) 4.54 4.14 8.65 
$15,000-$20,000 (%) 5.94 5.38 11.7 
$20,000-$25,000 (%) 9.25 8.55 16.51 
$25,000-$35,000 (%) 15.49 15.38 16.67 
$35,000-$50,000 (%) 17.86 18.24 13.94 
$50,000-$75,000 (%) 19.77 20.44 12.82 
$75,000 + (%) 24.07 25.24 11.86 
Employment    
Employed (%) 54.41 55.08 47.44 
Self-Employed (%) 7.6 7.73 6.25 
Unemployed <1 Year (%) 2.02 1.86 3.69 
Unemployed >1 Year (%) 2.06 1.7 5.77 
Homemaker (%) 6.82 7.08 4.17 
Student (%) 1.89 1.76 3.21 
Retired (%) 20.46 20.82 16.67 
Unable to Work (%) 4.75 3.97 12.82 
Depression    
Mean (Standard Deviation) 1.25 (2.92) 1.20 (2.86) 1.71 (3.46) 
 



 

Table 2. Odds Ratios (and 95% Confidence Intervals) for Sleep Disturbance using logistic regression 

across models  

Variable Model 1 Model 2 Model 3 
Race (reference = White) 

Black 0.94 (0.68-1.29) 0.68a (0.48-0.96) 0.74 (0.51-1.07) 
Racism (reference = Same or Better) 

Worse 2.61d (1.79-3.80) 1.97c (1.35-2.89) 1.61a (1.03-2.51) 
Sex (reference = Male) 

Female 1.56d (1.32-1.84) 1.47d (1.23-1.74) 1.43c (1.18-1.72) 
Age 

Age  0.99b (0.98-1.00) 0.99a (0.98-1.00) 
Education (Reference = College Graduate) 

Less than High School  1.85c (1.31-2.60) 1.48a (1.00-2.19) 
High School Graduate  1.68d (1.34-2.11) 1.62d (1.27-2.07) 

Some College  1.40b (1.12-1.75) 1.34a (1.06-1.71) 
Income (Reference = $75,000+) 

<$10,000  2.26c (1.42-3.60) 1.47 (0.82-2.62) 
$10,000-$15,000  2.26d (1.50-3.41) 1.57 (0.98-2.50) 
$15,000-$20,000  1.80b (1.25-2.60) 1.32 (0.88-1.97) 
$20,000-$25,000  1.88c (1.37-2.59) 1.39 (0.96-2.02) 
$35,000-$35,000  1.28 (0.96-1.72) 1.06 (0.79-1.43) 
$35,000-$50,000  1.30 (1.00-1.69) 1.15 (0.87-1.52) 
$50,000-$75,000  1.03 (0.78-1.34) 1.00 (0.76-1.33) 

Employment (Reference = Employed) 
Self-Employed  1.07 (0.77-1.49) 0.97 (0.70-1.35) 

Unemployed <1 Year  1.74b (1.03-2.96) 1.24 (0.65-2.40) 
Unemployed >1 Year  2.30a (1.34-3.95) 1.87 (1.00-3.50) 

Homemaker  1.19 (0.89-1.58) 1.21 (0.88-1.66) 
Student  0.91 (0.54-1.53) 1.05 (0.62-1.79) 
Retired  1.27 (0.97-1.67) 1.35a (1.01-1.80) 

Unable to Work  3.77d (2.68-5.30) 2.20c (1.46-3.32) 
Depression 

Depression   1.32d (1.27-1.37) 
a = p<0.05; b = p<0.01; c = p<0.001; d = p<0.0001; BOLD = significant 



 

Table 3. Odds Ratios (and 95% Confidence Intervals) for Daytime Fatigue using logistic regression across 

models  

Variable Model 1 Model 2 Model 3 
Race (reference = White) 

Black 0.93 (0.68-1.28) 0.70a (0.49-0.99) 0.75 (0.50-1.11) 
Racism (reference = Same or Better) 

Worse 2.07d (1.45-2.94) 1.57a (1.11-2.23) 1.18 (0.81-1.72) 
Sex (reference = Male) 

Female 1.60d (1.37-1.86) 1.49d (1.26-1.75) 1.45d (1.21-1.74) 
Age 

Age  0.99c (0.98-1.00) 0.99a (0.98-1.00) 
Education (Reference = College Graduate) 

Less than High School  1.38 (0.98-1.95) 0.97 (0.64-1.48) 
High School Graduate  1.40b (1.13-1.73) 1.30a (1.04-1.64) 

Some College  1.34b (1.09-1.65) 1.28a (1.03-1.60) 
Income (Reference = $75,000+) 

<$10,000  1.77a (1.11-2.81) 0.87 (0.47-1.60) 
$10,000-$15,000  3.30d (2.21-4.94) 2.42c (1.43-4.09) 
$15,000-$20,000  2.84d (2.01-4.02) 2.23d (1.55-3.22) 
$20,000-$25,000  2.32d (1.70-3.17) 1.71b (1.21-2.42) 
$35,000-$35,000  1.65c (1.23-2.20) 1.39a (1.02-1.88) 
$35,000-$50,000  1.60c (1.24-2.06) 1.42b (1.10-1.85) 
$50,000-$75,000  1.26 (0.98-1.61) 1.26 (0.98-1.64) 

Employment (Reference = Employed) 
Self-Employed  0.92 (0.67-1.26) 0.78 (0.57-1.08) 

Unemployed <1 Year  1.12 (0.65-1.91) 0.67 (0.37-1.22) 
Unemployed >1 Year  1.80a (1.12-2.90) 1.33 (0.67-2.62) 

Homemaker  1.16 (0.89-1.52) 1.20 (0.90-1.59) 
Student  0.79 (0.48-1.30) 0.92 (0.55-1.52) 
Retired  1.06 (0.83-1.37) 1.12 (0.85-1.46) 

Unable to Work  3.92d (2.80-5.50) 2.31d (1.55-3.46) 
Depression 

Depression   1.44d (1.37-1.51) 
a = p<0.05; b = p<0.01; c = p<0.001; d = p<0.0001; BOLD = significant 

 



 

Figure 1. 

 

Odds Ratios for Sleep Disturbance and Daytime Fatigue for those who experience perceived racism, 

across Model 1 (Demographics), Model 2 (Demographics and Socioeconomics) and Model 3 

(Demographics, Socioeconomics and Depressed Mood) (* = p<0.05). 

 


