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Abstract  

 Racial/ethnic sleep disparities have been documented for decades and may be related to 

discrimination faced at various levels, both in individual communities and at the sociopolitical 

stratosphere. The purpose of this research was to delve into a specific demographic of the 

national population, college/university students, and analyze whether the predominance of white 

students at various institutions affected the sleep quality and duration of minority students. Data 

used in this research was collected by the American College Health Association (ACHA) 

National College Health Assessment. In this survey, students identified as Non-Hispanic White, 

Black/African-American, Hispanic/Latino, Asian, Native American, Multiracial, or Other. 

Schools where the majority of respondents were Non-Hispanic White were classified as 

“Majority-White” schools while schools where a majority of the respondents were not Non-

Hispanic White were classified as “Majority-Minority” schools. The results showed an overall 

correlation with poorer sleep in minority students at Majority-White schools and no association 

between school type and sleep sufficiency in Hispanics/Latinos. Sociopolitical and 

socioenvironmental influences may be involved, though future directions for this study may 

include further analysis on the reasoning behind the results of this study.  

 

 

 

 

 

 



INTRODUCTION 

Sleep disparities have been reported in the US population (Stamatakis et. Al 2007), 

demonstrating that minority groups, particularly African-Americans and Hispanics (Hale & Do 

2007; Stamatakis et. Al 2007) are consistently getting less sufficient sleep and shorter sleep 

durations than their Non-Hispanic White counterparts. This may play a subsequent role in 

mortality within this demographic (Youngstedt et. Al 2017; Kripke 2003).  

Moreover, racial/ethnic disparities in health have been well characterized in numerous 

scientific disciplines including social science (Frisbie et al. 2004; Sternthal et al. 2011), public 

health (Williams 1997; Adler and Rehkopf 2008), and medicine (Hertz et al. 2005; Mensah et al. 

2005; Fiscella and Holt 2008), with potential contributing factors including psychosocial stress 

and racial vigilance (Hicken et. Al 2013) as well as low income and poor socioeconomic status 

often associated with and experienced by minorities (Fiscella et. Al 2000).  

Although sleep discrepancies are seen at all ages, college/university students are 

particularly affected, especially when it comes to initiating sleep (Alapin et. al 2000). That is, 

college/university-level students often already exhibit abnormal sleep patterns due to the 

prevalence of short sleep amongst students (Trockel et. al 2000) and circadian influences 

common in adolescents and young adults (Logan et. al 2017; Owens et. Al 2014).  

This study seeks to bring together these areas of work (i.e., sleep disparities and sleep 

disturbances at the college/university level) to better understand whether race/ethnicity 

differences in sleep are present among college/university students and, further, the degree to 

which school context plays a role. Specifically, this study examines whether race/ethnicity 



differences in sleep disturbances in college/university students differ based on institution 

demographic; particularly, whether the institution is a Majority-White institution or not. 

The relevance of this study draws on the impact school context has on the success of 

minority students. Minorities tend to do better at Majority-Minority institutions in that, they’re 

able to attain a sense of school belonging which contributes to their psychological adjustment to 

these settings (Gummadam et. al 2015). This finding supports the correlation observed between 

the academic performance of minority students and the composition of the 

racial/sociodemographic at that given institution (Maxwell et. al 2017). Moreover, greater 

compositional diversity has also been shown to positively correlate with satisfaction with the 

college experience (Hinrichs 2011). With this study, headway is made on not only determining 

whether these discrepancies exist, but what is contributing to them as well.  

Short sleep has been associated with mortality (Grandner et. al, 2010; Addison, 2014; 

Kawada, 2016), obesity (Cappuccio et. al., 2008; Teodorescu et. al., 2013), hypertension 

(Vgontzas et. al., 2009), and coronary heart disease (Kawada, 2016). Poor sleep quality has also 

been associated with a number of neurological and psychological disturbances including 

insomnia (Kempler et. al., 2016), depression (Becker et. al., 2016), anxiety (Gould et. al., 2015; 

Selcuk et. al., 2017) and suicide (Bernert et. al., 2014; Matsumoto et. al., 2015). With 

college/university students already exhibiting disrupted sleep patterns, these observations and 

associations are at an even higher risk for this demographic and even more so for marginalized 

students. These poor sleep habits bleed into other areas of these students’ lives including 

academic performance and emotional well-being. In exploring the potential contributing factors 

to these discrepancies, progress can be made to mitigate and ultimately eliminate this issue in 

colleges/universities nationwide.  



The overall hypothesis of this study is that race/ethnicity differences in sleep disturbances 

exist among college/university students, but that this association differs such that adverse 

outcomes for minorities are attenuated at majority-minority institutions. Specifically, it was 

hypothesized that (1) a school type by race/ethnicity interaction would exist for sleep 

disturbances among college/university students and that (2) fewer associations between minority 

race/ethnicity and increased sleep disturbances will be evidenced at majority-minority schools. 

METHODS 

Data Source 

The data used in this study was collected from the 2011-2014 National College/university Health 

Assessment conducted through the American College/university Health Association. The 

ACHA-National College/university Health Assessment (NCHA) is a nationally recognized 

research survey that collects data on college/university students’ health habits, behaviors and 

perceptions during the fall and spring academic semesters (ACHA, 2014). The data yielded was 

obtained over 8 ACHA-NCHA survey periods, which included 44 campuses in Fall 2011, 141 

campuses in Spring 2012, 51 in Fall 2012, 153 in Spring 2013, 57 in Fall 2013, 140 in Spring 

2014, and 34 in Fall 2014. These campuses were dispersed in the northeast, Midwest, south and 

west, representing the region of the US they were in. Students who took the survey (N=112,849 

students) were able to select the ethnic group they identified with, this information used for the 

comparative analysis of the data. The categories are as follows: non-Hispanic white, 

black/African-American, Hispanic/Latino, Asian, native American, multiracial, or other.  

Measures 



Sleep was assessed as whether sleep difficulties had been “particularly traumatic or difficult to 

handle in the past 12 months” (33K) and as number of nights per week they got “enough sleep to 

feel rested,” (42) categorized as 0-1, 2-3, 4-5, or 6-7 (ACHA-NCHA-II, 2014). Sleep was also 

assessed through one questionnaire item that inquired about the presence of insomnia in 

college/university students. Responses included “no”, “yes, diagnosed not treated”, “yes, treated 

with medication”, yes, treated with psychotherapy”, yes, treated with medication and 

psychotherapy”, and “yes, other treatment”. These three items in particular were utilized because 

they directly probed the students on the areas of sleep necessary for the analysis of this study. 

Furthermore, responses to these questions were able to effectively provide the information 

needed to assess the sleep quality of these students, particularly sleep quality pertaining to these 

three items. The results for this study were yielded either through surveying a number students in 

a particular location, randomly selecting students to take the survey or selecting random 

classrooms in a particular institution to issue the survey to (ACHA-NCHA, 2014). These 

sampling methods provided responses from a variety of students who may or may not have been 

willing to take the survey voluntarily, providing more generalized results with limited bias.  

Covariates included age, sex, year in school, and survey year. Logistic regressions examined 

prevalence of sleep difficulty or insufficient sleep by race/ethnicity, stratified by school type  

Statistical Analyses 

All variables were examined visually and with descriptive statistics, as mean and standard 

deviation for continuous variables and percentages for categorical variables. Univariate analyses 

examined differences for all variables across school type using t-tests and chi-square tests. To 

examine whether school type differed, logistic regression models (binary for sleep difficulty and 

insomnia, and multinomial for insufficient sleep referent to 0-1 days/week) examined a model 



with a school type by race/ethnicity interaction term, along with all covariates. Stratified 

analyses examined sleep outcomes with race/ethnicity as predictor variable and included all 

covariates. All analyses were performed in STATA 14.0 (STATA Corp, College/university 

Station, TX). Results are presented as adjusted Odds Ratios (ORs) and 95% Confidence Intervals 

(95% CI). 

RESULTS  

Characteristics of the Sample 

Sample characteristics are presented in Table 1 across the entire sample and stratified by school 

type.  The sample included young adults (mean age 21 years) and was majority female (66%). 

Approximately 26% reported sleep difficulties and approximately 24% reported insomnia. 

Approximately 23% reported insufficient sleep at least 6 nights per week.  

When the sample was divided by school type, all variables statistically differed but nominally, 

the differences were small. One exception was race/ethnicity; among the students in Majority 

White schools, 65% were Non-Hispanic White but at Majority Minority schools, the proportion 

of Non-Hispanic Whites was 33%. 

Insomnia Symptoms 

A school type by race/ethnicity interaction for insomnia was significant (p<0.0001), so school 

types were analyzed separately. Results of logistic regression analyses are presented in Table 2. 

In Majority White schools, compared to Non-Hispanic Whites, insomnia symptoms were more 

likely among Native Americans and Multiracial individuals, and less likely among 

Blacks/African-Americans and Asians. In Majority Minority Schools. Compared to Non-



Hispanic Whites, insomnia symptoms were more likely among Native Americans and less likely 

among Blacks/African-Americans and Asians. 

Sleep Difficulty 

A school type by race/ethnicity interaction for insomnia was significant (p<0.0001), so school 

types were analyzed separately. Results of logistic regression analyses are presented in Table 3. 

In Majority White schools, compared to Non-Hispanic Whites, sleep difficulty was more likely 

among Hispanics/Latinos, Native Americans, Multiracial individuals, and others, and less likely 

among Asians. In Majority Minority Schools. Compared to Non-Hispanic Whites, sleep 

difficulty was more likely among Multiracial individuals and less likely among Blacks/African-

Americans and Asians. 

Insufficient Sleep 

A school type by race/ethnicity interaction for insomnia was significant (p<0.0001), so school 

types were analyzed separately. Results of multinomial logistic regression analyses are presented 

in Table 4. In Majority White schools, compared to Non-Hispanic Whites, Blacks/African-

Americans were less likely to report insufficient sleep 2-3 nights per week but more likely to 

report insufficient sleep 6-7 nights per week, Hispanics/Latinos were similarly less likely to 

report insufficient sleep 2-3 nights per week but more likely to report insufficient sleep 4-5 and 

6-7 nights per week, Asians were less likely to report insufficient sleep 2-3 nights per week and 

more likely to report insufficient sleep 6-7 nights per week, and Native Americans and 

Multiracial individuals were more likely to report insufficient sleep 4-5 and 6-7 nights per week. 

In Majority Minority Schools, Hispanics/Latinos were more likely to report insufficient sleep 4-5 

and 6-7 nights per week, but no other group differences were found. 



DISCUSSION 

The present study examined sleep difficulties, sleep disturbances and the presence of insomnia in 

112,849 college/university students throughout the nation, stratifying the data by school 

demographic makeup to identify correlations in sleep behavior amongst students at Majority-

White and Majority-Minority institutions. Overall, the main findings were the presence of a 

correlation between race/ethnicity and sleep disturbances dependent on school context. 

Black/African-American students reported less frequent sleep difficulty problems at Majority-

Minority institutions than their Non-Hispanic White counterparts. Black/African-American 

students also reported fewer insomnia symptoms than their Non-Hispanic White counterparts 

overall. It was found that Asian students, in general, reported fewer sleep disturbances than their 

Non-Hispanic White counterparts. Moreover, insufficient sleep was more common among 

minority students but that this relationship was non-significant at majority minority schools, with 

the exception of Hispanics/Latinos. 

This study found that the relationship between race/ethnicity and sleep disturbances depended on 

school context. In analyzing the results, it is evident that there is a general trend between poor 

sleep and minority students at majority-white (>50%) institutions. This association has been 

identified in several scholarly articles (Fischer 2010; Loo & Rolison 2016; Allen 1992; Guiffrida 

& Douthit 2011; Blume et. al 2012; Maxwell et. al 2017) though there has been no conclusive 

reason as to why this association exists. While student behaviors within the different 

demographic groups are thought to contribute to the discrepancies in sleep, these contributions 

are minimal and one study shows that being Non-Hispanic White elevated the risk of binge 

drinking with living in sorority and fraternity housing being strong predictors of such outcomes 

(Wechsler et al. 1995).  



In shifting the focus outside of reckless behavior, a few reasons as to why these sleep 

discrepancies exist have been proposed, referencing socioeconomic factors (William 1999; 

National Commission on Children 1991), campus culture (Hurtado et al. 2012), and political 

climate (Williams and Medlock 2017). Furthermore, in considering how relatively recent these 

results are, they may be attributed to the current political and cultural climate that exists for 

various minority groups in the United States (ie. Immigration, hate crimes, increased media 

coverage on negative aspects of contemporary society) (Sampei and Aoyagi-Usui 2009; Huber 

2016; Hoffner et al 2017).  

It is important to consider the fact that minorities are generally associated with lower 

socioeconomic statuses (William 1999; National Commission on Children 1991). As a result, 

students from these backgrounds are generally faced with additional (mostly financial) stressors 

that affect them, especially at higher education institutions (Hsiao 1992; Padron 1992). While 

compositional diversity hasn’t been shown to significantly hinder degree completion, 

socioeconomic status and expressed financial concerns have been associated with such 

(Oseguera and Rhee 2009). Consequently, these students are subject to experiencing a hostile 

campus climate (Hurtado et al. 2012); that is, the pervasiveness of dominant norms, particularly 

the norms of White middle-class culture and the overextension of these norms into marginalized 

communities. There is considerable support for the relationship between hostile campus climates 

and the reduced sense of institutional belonging (Asmar, 2003; Ethier & Deaux, 1994; Hurtado 

& Carter, 1997; Loo & Rolison, 1986). Students of low socioeconomic status experience a sense 

of isolation and rejection, contributing to this reduced sense of institutional belonging.  

Moreover, cultural climates and stereotypes, especially those often associated with minority 

students, creates an environment that doesn’t make students feel welcome (Castillo et. al 2004; 



Chung 2001, and Cabrera & Padilla 2004; Loza 2003).  thus leading to additional distress that 

affects sleep and other health-related processes. In a study conducted by Thompson and 

Sekaquaptewa (2002), their experimental and field research indicated that “being the only 

member of one’s race or gender in educational or work settings is more detrimental to the 

performance of women and racial minorities than Whites and males”; being different, that is 

visibly being a numerical minority, has negative effects on performance for women and African 

Americans. When “solo status,” stereotype threat, and fear of group representativeness are 

removed from the environment, members of marginalized communities can perform at the same 

level as men and White students (Thompson and Sekaquaptewa 2002).  

Another finding from this study was that Black/African-American students reported fewer 

insomnia symptoms overall, compared to Non-Hispanic White counterparts. These findings may 

likely be the result of a cultural discrepancy. In many Black/African-American communities, 

mental health and psychological issues are only very recently starting to be acknowledged, 

subsequently leading to the less reported sleep problems observed in this demographic (Grandner 

et. al 2013; Jean-Louis et. al 2008). Because of this, students may not have felt the need to report 

their insomnia and/or may not even be aware of what symptoms constitute as insomnia 

symptoms. Furthermore, drawing on socioeconomic factors, the number of sleepless nights faced 

by Black/African-American students may very well be a lifestyle they have become accustomed 

to, especially with lower socioeconomic status being attributed to this racial demographic 

(Williams et al. 2010; Williams e al. 2016). If students have to work constantly to afford their 

education and lifestyle, there is no time to sleep. Moreover, if this financial burden has been seen 

for generations and the students of the latest generation are experiencing the repercussions of 

generational poverty (Chase-Lansdale et al. 1994; Taylor et al. 2010; Gaston 2015), this 



deficiency is normalized, almost to the point of no longer acknowledging the lack of sleep while 

also feeding on the aforementioned factors.  

It was also observed that for sleep difficulty, Black/African-American students reported less 

frequent problems than Non-Hispanic Whites at majority-minority schools, but not majority 

White schools. This trend is likely associated with many factors that have already been 

mentioned, particularly social and cultural factors that may/may not be present on these 

campuses. These students are likely experiencing a sense of social belonging associated with the 

demographic makeup and context of the school. This sense of belonging has been associated 

with perceived self-worth, scholastic competence, and social acceptance (Gummadam et. al 

2015), consequently leading to increased psychological comfort and decreased sleep inhibition.  

With Black/African-American students being considered minority students, they are subjected to 

the same experiences often endured by minorities particularly at predominantly white 

institutions.  

As mentioned before, cultural climates and stereotypes that are often associated with minority 

students create an environment that doesn’t make students feel welcome (Castillo et. al 2004; 

Chung 2001, and Cabrera & Padilla 2004; Loza 2003) thus leading to additional distress that 

affects sleep and other health-related processes. Moreover, the harsh sociocultural climate for 

Blacks/African-Americans in particular has been one of much media attention for the 

controversial events occurring nationwide (police brutality, sexual assault, hate crimes etc.). 

These acts of violence may feel amplified in predominantly white spaces such as Majority-White 

institutions. These fears and experiences likely play a role in the prevalence of sleep difficulties 

in Black/African-American students, and moreover the discrepancy between campus types.  



 Asians, in general, reported fewer sleep disturbances than Non-Hispanic Whites. This may be 

due to the fact that Asians have poverty levels generally comparable to those of Non-Hispanic 

Whites, as well as high school and college graduation rates higher than Non-Hispanic Whites 

(Williams et. al 2010). This higher prevalence of educational attainment, and subsequently 

income, helps explain the reasoning behind the reported data. One study showed little to no 

difference between sleep symptoms among Asians and non-Hispanic Whites; moreover, reports 

have shown lower rates of sleep disturbances among Asians (Grandner et. al 2013; Grandner et. 

al 2010). There may also be a degree of cultural influence associated with the reported results. 

American acculturation of Asians has been associated with increased sleep insufficiencies 

(Jackson et. al 2014; Williams et. al 2015) so the idea of cultural maintenance and decreased 

cultural assimilation to American culture may contribute to the decreased report of sleep 

disturbances in Asian college students.  

This study also found that insufficient sleep was more common among minority students but that 

this relationship was non-significant at majority-minority schools, with the exception of 

Hispanics/Latinos. In other words, being at a Majority-Minority school does not explain the 

prevalence of insufficient sleep in minority students, with the exception of Hispanics/Latinos. 

Studies have reported that feeling a sense of social belonging has been associated with overall 

student success at an institution and increased psychological well-being (Gummadam et. al 

2015). In considering these reports, it is likely that being in this environment, an environment 

that is mostly obtained at a majority-minority institution, does not contribute to the prevalence of 

sleep insufficiencies in minority students. In trying to explain insufficient sleep in 

Hispanic/Latino students, it is important to look at the prevalence of sleep insufficiencies in the 

demographic as a whole. Sleep difficulties have been reported in Hispanic/Latino communities 



(Jackson et. al 2014; Williams et. al 2015; Grandner et. al 2013; Grandner et. al 2010) and the 

prevalence and prominence of this disparity may contribute to the cross-sectional results of poor 

sleep in Hispanic/Latino students.  

Limitations 

There were several limitations to the study. 

- No inference of causality, since it was cross-sectional 

- Determination of school type was empirical, not verified 

- Sleep disturbances assessed with non-standard, non-validated questions 

- Possible confounding by cultural, political, and socioeconomic factors 

While there are clear correlations drawn from the reported data, an inference of causality cannot 

be made since the study was cross-sectional. The presence of the multiple variables being 

analyzed makes it difficult to draw concrete conclusions on what may be causing the results 

reported. Further direction with this study may include conducting a controlled experiment 

where confounding variables are controlled for. In addition, analyzing one demographic at a time 

may limit the number of variables being analyzed, allowing sole concentration and analysis to be 

on the demographic of choice. Through this, results may be more conclusive and causality may 

be proposed. 

Another limitation of this study is the fact that determination of school type was empirical and 

not necessarily verified. The sample characteristics of this study determined the classification of 

“Majority-White” versus “Majority-Minority” college/university. This may not be an accurate 

representation of the institution as the study collected data on a voluntary basis. Consequently, 

classification of the school may or may not be an accurate representation of the actual 



demographic makeup of that institution. It is also important to consider that a majority of United 

States colleges/institutions are predominantly white institutions; subsequently, data may be 

skewed as the results from a smaller population of minority students aren’t able to be as 

normalized as the larger pool of results from Non-Hispanic white students 

Additionally, students who were more likely to respond were those that felt compelled enough to 

speak up on the current situation of their health, looking for insight on their individual health 

issues and/or participating because they were passionate about the outcomes the research may 

yield. These biases in turn lead to results that represent a certain demographic of students that 

may not necessarily characterize the college/university population as a whole.  

The assessment of sleep disturbances was conducted with non-standard, non-validated questions. 

While the sleep items used in the survey inquired on subjective information that presumably 

wouldn’t change if the questions were standard and validated, the lack of verification on these 

sleep disturbance questions flags the items and their answers. As a result, the responses to these 

questions run the risk of being invalidated and/or may make the results of this study 

insignificant.  

The final limitations to this study are the variables affecting the results of the study. It is evident 

that some underlying issue is contributing to the sleep disparities experienced in minorities at 

majority-white institutions. As elaborated on earlier, many of these discrepancies are likely 

associated with the cultural, political, and socioeconomic climate affecting minority groups 

nationally. These added stressors are factors that can then permeate these students’ psychosocial 

well-being and further impede on the sleep behaviors of minority students.  



Potential outcomes of this research may be implementing cultural competency courses on 

college/university campuses, especially predominantly white institutions. As the population of 

minority students at higher education institutions continues to grow, the importance of 

understanding these different cultures grows in parallel. Creating a welcoming environment for 

all students is essential to the success of marginalized students at their college/university and the 

implementation of these cultural competency courses is a first step. Moreover, providing 

administrative support for these student demographics (ie.financial advisors, cultural centers, 

psychological assistance, etc.) further creates environments of community and competency that 

can promote the health and overall success of these students. 

In the Thompson and Sekaquaptewa study (2002), it was recommended that institutions maintain 

performance-evaluation criteria in order to reduce reliance upon stereotypes for evaluation, make 

use of private/written performance evaluation over public performance evaluation, downplay 

stereotypes, publicly legitimize lower-status solo persons by higher-status persons, assign 

equally needed information to master for group success, and seek superordinate identities to be 

shared across diverse groups while also acknowledging individual group-based identities. 

Moreover, because this is such a vast, complex, and multi-faceted area of study, further research 

needs to be done on what exactly may be an underlying cause of these disparities; however, 

studies have been conducted to provide direction as to what areas need to be further assessed 

(Ogbu 1992; Fritz et. al 2008). These studies can help provide a foundation and point of direction 

in the attempt to help eliminate these discrepancies, not just on college/university campuses, but 

in all areas of academia and professional work.   
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Table 1. Characteristics of the Sample 

 

Variable Category/Units 
Complete  
Sample 

Majority  
White 

Majority  
Minority 

Race/Ethnicity Non-Hispanic White 63.62% 65.25% 33.24% 

 
Black/African-American 5.57% 5.30% 10.50% 

 
Hispanic/Latino 10.03% 8.96% 29.95% 

 
Asian 9.57% 9.61% 8.90% 

 
Native American 1.66% 1.65% 2.00% 

 
Multiracial 5.98% 5.95% 6.71% 

 
Other 3.56% 3.29% 8.70% 

Age Years 21.5 (3.6) 21.4 (3.6) 22.8 (4.3) 

Sex Male 33.46% 33.57% 31.22% 

 
Female 66.25% 66.13% 68.62% 

 
Other 0.29% 0.30% 0.16% 

Survey Year 2011 24.19% 24.07% 26.42% 

 
2012 24.59% 24.24% 31.20% 

 
2013 28.71% 27.98% 42.38% 

 
2014 22.51% 23.71% 

 Year In School Freshman 24.76% 24.74% 25.03% 

 
Sophomore 19.08% 18.71% 26.36% 

 
Junior 19.57% 19.55% 20.04% 

 
Senior 15.86% 15.99% 13.30% 

 
Super-senior 5.24% 5.18% 6.56% 

 
Grad student 14.63% 15.12% 5.23% 

 
Not seeking degree 0.23% 0.19% 1.04% 

 
Other 0.62% 0.53% 2.45% 

Sleep Difficulty Yes 25.65% 25.49% 28.67% 

Insomnia Yes 24.32% 24.16% 27.46% 

Insufficient Sleep 0-1 Nights/Week 11.08% 10.94% 13.74% 

 
2-3 Nights/Week 29.79% 29.93% 27.15% 

 
4-5 Nights/Week 35.96% 36.06% 34.12% 

 
6-7 Nights/Week 23.17% 23.08% 25.00% 

 

 

 

 

  

 



Table 2. Adjusted Odds Ratio of Insomnia by Race/Ethnicity in Majority White and Majority 

Minority Schools 

 

OR 95% CI p 

Majority-White 

Non-Hispanic White 
 

Reference 
 Black/African-American 0.919 (0.86, 0.981) 0.011 

Hispanic/Latino 0.953 (0.91, 1.002) 0.058 

Asian 0.691 (0.65, 0.730) <0.0005 

Native American 1.260 (1.14, 1.398) <0.0005 

Multiracial 1.148 (1.08, 1.217) <0.0005 

Other 0.995 (0.90, 1.103) 0.927 

Majority-Minority 

Non-Hispanic White 
 

Reference 
 Black/African-American 0.792 (0.63, 0.995) 0.045 

Hispanic/Latino 0.893 (0.77, 1.036) 0.136 

Asian 0.654 (0.51, 0.844) 0.001 

Native American 1.681 (1.13, 2.491) 0.01 

Multiracial 1.009 (0.79, 1.291) 0.946 

Other 0.858 (0.61, 1.210) 0.383 

 

 

 

 

 

 

 

 

 

 

 

  



Table 3. Adjusted Odds Ratio of Sleep Difficulty by Race/Ethnicity in Majority White and 

Majority Minority Schools 

 

OR 95% CI p 

Majority-White 

Non-Hispanic White 
 

Reference 
 Black/African-American 1.026 (0.96, 1.092) 0.421 

Hispanic/Latino 1.144 (1.09, 1.200) <0.0005 

Asian 0.891 (0.85, 0.937) <0.0005 

Native American 1.392 (1.26, 1.542) <0.0005 

Multiracial 1.522 (1.44, 1.609) <0.0005 

Other 1.181 (1.07, 1.303) 0.001 

Majority-Minority 

Non-Hispanic White 
 

Reference 
 Black/African-American 0.761 (0.60, 0.959) 0.021 

Hispanic/Latino 1.039 (0.90, 1.204) 0.611 

Asian 0.717 (0.56, 0.920) 0.009 

Native American 1.268 (0.84, 1.905) 0.252 

Multiracial 1.369 (1.08, 1.736) 0.01 

Other 0.975 (0.70, 1.363) 0.88 

 

 

 

 

  



Table 4. Adjusted Odds Ratio of Insufficient Sleep by Race/Ethnicity in Majority White and 

Majority Minority Schools 

 

 

 

 

 

2-3 Nights/Week 4-5 Nights/Week 6-7 Nights/Week 

 

OR 95% CI p OR 95% CI p OR 95% CI p 

 
Majority-White 

Non-Hispanic White 
 

Reference 
  

Reference 
  

Reference 
 

Black/African-American 0.796 (0.72, 0.879) <0.0005 1.056 (0.96, 1.161) 0.259 1.216 (1.10, 1.342) <0.0005 

Hispanic/Latino 0.920 (0.85, 0.996) 0.039 1.171 (1.08, 1.264) <0.0005 1.323 (1.22, 1.433) <0.0005 

Asian 0.863 (0.80, 0.928) <0.0005 1.073 (1.00, 1.152) 0.05 1.119 (1.04, 1.207) 0.004 

Native American 1.031 (0.86, 1.234) 0.743 1.233 (1.04, 1.468) 0.018 1.405 (1.17, 1.684) <0.0005 

Multiracial 1.038 (0.94, 1.145) 0.462 1.253 (1.14, 1.379) <0.0005 1.480 (1.34, 1.635) <0.0005 

Other 0.822 (0.71, 0.951) 0.008 0.905 (0.78, 1.044) 0.17 0.965 (0.83, 1.124) 0.645 

 
Majority-Minority 

Non-Hispanic White 
 

Reference 
  

Reference 
  

Reference 
 

Black/African-American 0.880 (0.64, 1.210) 0.431 0.925 (0.68, 1.258) 0.619 1.166 (0.85, 1.603) 0.346 

Hispanic/Latino 1.171 (0.93, 1.471) 0.175 1.395 (1.12, 1.739) 0.003 1.597 (1.27, 2.013) <0.0005 

Asian 0.969 (0.69, 1.365) 0.858 1.139 (0.82, 1.581) 0.437 1.048 (0.74, 1.492) 0.796 

Native American 0.827 (0.45, 1.525) 0.543 1.015 (0.57, 1.812) 0.96 0.976 (0.52, 1.821) 0.938 

Multiracial 1.202 (0.82, 1.752) 0.338 1.184 (0.82, 1.713) 0.371 1.256 (0.85, 1.858) 0.253 

Other 0.848 (0.53, 1.359) 0.493 0.886 (0.56, 1.398) 0.602 1.003 (0.62, 1.618) 0.992 


