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Abstract Ethnic/racial discrimination has persistent negative
implications for both physical and mental health. The current
study employs a risk and resilience framework to explore the
joint effects of ethnic/racial discrimination and sleep distur-
bance on psychosocial outcomes among adolescents. In a
sample of 146 minority and White adolescents (70 % female),
changes in depressive symptoms, anxiety, and self-esteem over
3 years are explored using growth curve models. Regardless of
ethnic background, adolescents reporting high levels of ethnic/
racial discrimination and poor sleep also reported a corre-
sponding increase in depressive symptoms and lower levels of
self-esteem over time. Adolescents reporting all other combi-
nations of sleep quality and ethnic/racial discrimination
reported more positive adjustment over time. The joint effects
of sleep and ethnic/racial discrimination on adolescent psy-
chosocial development are discussed.

Keywords Ethnic/racial discrimination - Sleep -
Depressive symptoms - Self-esteem

Introduction

Ethnic/racial discrimination has persistent negative impli-
cations for both physical and mental health (Gee et al.
2007; Williams et al. 2008). At the same time, sleep dis-
turbance also has profound effects on adolescent health,
daily functioning, and development (Association 2006;
Bub et al. 2011). Unfortunately, both ethnic/racial dis-
crimination and sleep disturbance increase during
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adolescence (Carskadon 1990; Greene et al. 2006). The
current study employs a risk and resilience framework to
understand the joint effects of discrimination and sleep
disturbances on developmental outcomes over time (Mat-
sen et al. 1991). A risk and resilience perspective
acknowledges that, while youth may have experiences that
place them at risk for poor developmental outcomes, youth
also access protective factors that help buffer negative
effects. As others have done (El-Sheikh and Kelly 2011),
the current study considers sleep as a moderator of the
association between risks associated with discrimination
and psychological adjustment over time.

As a moderator, sleep can be considered both a risk and
protective factor. Sleep disturbances have been considered
to include “shorter than average sleep times, higher
activity during sleep, several extended night wakings, or
sleep schedules that are more variable from night to night”
(EI-Sheikh and Kelly 2011, p. 4). As a risk factor, sleep
disturbance has been observed to be associated with com-
promised physical and psychological health outcomes
(Breslau et al. 1996; Ford and Kamerow 1989; Hamilton
et al. 2007; Meerlo et al. 2008; Moore et al. 2002). In
addition, sleep disturbance has been linked to key physical
health indicators such as daytime sleepiness, fatigue,
muscle pain, backache, dizziness, and palpitations (Shaver
and Paulsen 1993; Wolfson and Carskadon 1998). Sleep
disturbance is also related to increased depressive symp-
toms, anxiety, and psychological distress (Beatty et al.
2011; Haack and Mullington 2005; Hamilton et al. 2007).
At the same time, consistent with conceptualizations of risk
and resilience as conceptually-distinct, yet related con-
structs, rather than one simply representing the absence of
the other (Rutter 1993), the current study considers good
sleep hygiene to be more than the mere absence of sleep
disturbances. Good sleep hygiene refers to behaviors that
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promote optimal development, and may therefore serve to
protect against the negative effects of discrimination on
youth development. As such, the current study considers
good sleep hygiene as a protective factor (El-Sheikh and
Kelly 2011; Keller et al. 2008) for the positive association
between racial/ethnic discrimination and psychosocial
outcomes. Specifically, as Matsen et al. (1991) state,
“protective factors” moderate [emphasis added] the effects
of individual vulnerabilities.... so that the adaptation tra-
jectory is more positive than would be the case if the
protective factors were not operational” (p. 426).

Sleep is essential for daily functioning, health and
optimal development. Indeed, the importance of sleep
hygiene for health outcomes has been widely cited. Data
collected from self-report measures, as well as sophisti-
cated, hospital laboratory polysomnographs find consistent
links between poor sleep and health outcomes (Breslau
et al. 1996; Hamilton et al. 2007; Mindell et al. 2009).
Individual differences in sleep hygiene are thought to
reflect differences in physiological reactivity and self-reg-
ulation. In part, sleep’s regulatory functions are thought to
be related to functions in the prefrontal cortex, whereby
sleep disturbance interferes with the prefrontal cortex’s
ability to regulate behaviors and feelings (Dahl 1996).
Indeed, evidence suggests that sleep disturbance exacer-
bates negative affective responses to stressors (Leotta et al.
1997). The current study explores how sleep may moderate
the effects of discrimination on trajectories of depressive
symptoms, anxiety, and self-esteem among adolescents
over a 3-year period.

Ethnic/Racial Discrimination and Psychological
Adjustment

Experiences of ethnic/racial discrimination are a risk factor
for healthy adolescent development. The negative effects
of ethnic/racial discrimination on psychological health
among adolescents are robust (Schimitt et al. 2014). For
example, researchers have found that ethnic/racial dis-
crimination is associated with more depressive symptoms,
lower self-esteem, increased hopelessness, more loneliness,
increased anxiety, and higher levels of psychological dis-
tress (Branscombe et al. 1999; Gee et al. 2007; Greene
et al. 2006; Williams et al. 2008; Yip et al. 2008). In a
recent meta-analysis, Schmitt et al. (2014) observed that
the effects of discrimination were particularly detrimental
for youth as compared to adults. Moreover, discrimination
seems to have stronger effects on negative outcome indices
(e.g., depressive symptoms, anxiety), compared to positive
ones (e.g., self-esteem).

In teasing apart cause and effect associations, longitu-
dinal and repeated measures methods have found that
experiences of discrimination precede increases in poor
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psychological outcomes. For example, in a longitudinal
study of minority adolescents, experiences of ethnic/racial
discrimination were prospectively associated with worse
psychological health outcomes over time (Wong et al.
2003). Among African American adolescents, researchers
explored whether discrimination predicted depressive
symptoms or vice versa; the results suggested that reports
of discrimination preceded increases in depressive mood
(Seaton et al. 2011). At a daily level, Torres and Ong
(2010) observed that daily experiences of discrimination
predicted higher depressive symptoms the next day, a
strong indicator that discrimination precedes depressive
mood. Taken together, prior research has found that pre-
vious experiences with ethnic/racial discrimination predict
future youth outcomes. The current study extends this
research by exploring the prospective links between dis-
crimination experiences in the 9th grade and subsequent
trajectories of depressive symptoms, anxiety, and self-
esteem over a 3-year period.

As with any other risk factor, beyond establishing the
direct effects of ethnic/racial discrimination on health
outcomes, a risk and resilience perspective explores indi-
vidual differences in how adolescents cope with discrimi-
nation (Matsen et al. 1991; Rutter 1993). Exploring such
moderators informs why some individuals are more sus-
ceptible to the negative influences of discrimination while
others are not, which elucidates sources of resilience. To
date, resilience related to ethnic/racial identity, accultura-
tion levels and coping strategies have received some
attention. Research in these areas has found that ethnic
identity moderates the negative effects of discrimination on
psychological adjustment. For example, some researchers
have observed ethnic identity to be a protective moderator
that buffers the negative effects of discrimination (Greene
et al. 2006), while others have found it to exacerbate the
effects (Yip et al. 2008; Yoo and Lee 2005). In addition,
research finds that levels of acculturation may be a risk
factor for the effects of discrimination on depressive
symptoms (Umafa-Taylor and Updegraff 2007). In par-
ticular, among boys, higher levels of acculturation were
associated with a stronger positive association between
discrimination and depressive symptoms. Finally, coping
strategies have also been observed to moderate the effects
of ethnic/racial discrimination on depressive symptoms;
specifically, individuals reporting suppressive strategies
involving avoidance or denial report the strongest positive
associations between discrimination and symptoms (Wei
et al. 2008). Similarly, the effects of daily discrimination
on next-day depressive symptoms depended upon levels of
ethnic identity (Torres and Ong 2010). Specifically, indi-
viduals who reported high levels of ethnic identity explo-
ration reported a stronger negative association between
discrimination and depressive symptoms, whereas
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individuals who reported high levels of ethnic identity
commitment reported weaker associations.

Sleep as a Moderator for Psychological Adjustment

Taken together, ethnic/racial discrimination is a persistent
and powerful risk factor for adolescent development.
However, scholars have identified important individual
differences that either buffer or exacerbate these negative
effects. The existing literature has explored a range of
psychological differences that influence the effect of dis-
crimination on health outcomes, but there is much less
research exploring other moderators. The current study
extends this area of research by exploring sleep as a
moderator for the link between the sociocultural experience
of discrimination and the psychological outcomes. Spe-
cifically, as a key determinant of adolescent health and
development (Carskadon 1990), the current study focuses
on sleep as a moderator in the associations between dis-
crimination and psychological adjustment. Research finds
that sleep helps to regulate stress hormones (Akerstedt and
Gillberg 1981); as such, proper sleep hygiene may mitigate
the effects of stress related to ethnic/racial discrimination.
At the same time, sleep disturbance may deprive youth of
the benefits of emotional and behavioral regulation, thereby
exacerbating the negative effects of discrimination on
depressive symptoms (El-Sheikh and Kelly 2011).

The overarching goal of the study was to explore whe-
ther ethnic/racial discrimination and sleep disturbance in
the 9th grade prospectively influence trajectories of
depressive symptoms, anxiety, and self-esteem. The cur-
rent study adds significantly to the current literature in this
area by examining longitudinal change in a sample of
diverse adolescents. This is not the first study to explore
sleep as a moderator for youth development. El-Sheikh and
Kelly (2011) propose a research model testing sleep dis-
turbance as a moderator for the associations between stress
and youth outcomes. As a moderator, proper sleep hygiene
was hypothesized to buffer the negative effects of stress,
whereas sleep disturbance was proposed to exacerbate
already negative effects. Indeed, proper sleep hygiene
facilitates adolescents’ ability to regulate and cope with the
negative emotions related to stress (El-Sheikh and Buck-
halt 2005; Keller et al. 2008).

Current Study

Employing a risk and resilience framework, the current
study investigates 3-year trajectories of depressive symp-
toms, anxiety, and self-esteem among a diverse group of
adolescents. Considering the integral role of sleep in reg-
ulating stress hormones (Miller et al. 2002), sleep

disturbances paired with high levels of discrimination are
hypothesized to serve as cumulative risks to predict higher
initial levels of depression and anxiety in the 9th grade
along with increases in depressive symptoms and anxiety.
Similarly, a corresponding decrease in self-esteem over
3 years is expected. In contrast, low levels of discrimina-
tion and proper sleep hygiene are hypothesized to be
associated with the lowest initial levels and no changes in
depressive symptoms, anxiety, or self-esteem over time.
Proper sleep hygiene is expected to buffer the negative
effects of high discrimination. Finally, adolescents report-
ing low discrimination regardless of levels of sleep dis-
turbances are not expected to report changes in
psychosocial outcomes over time.

Methods
Participants

The data presented here come from a larger longitudinal
study of ethnic identity development. Adolescents were
recruited from five New York City public high schools.
The study was approved the appropriate Institutional
Review Boards as well as the NYC Department of Edu-
cation Review Board. Sampling occurred at the school
level to include schools that were comparable in size,
academic standing, and selectivity, but differing in racial
composition. Schools included: a predominantly Asian,
predominantly Latino, predominantly White, and two
racially heterogeneous schools with 20, 12, 42, 8, 18 % of
the current subsample selected from each school respec-
tively. At each of the schools, invitation letters were sent
home to all 9th grade students to participate. Only students
with signed parental consent and assent forms participated.
The full sample includes 405 adolescents ranging in age
from 13 to 16 years old (M = 14.18, SD = .46). The
current study includes nested data that require the use of
multilevel analytical models such as Hierarchical Linear
Models (Bryk and Raudenbush 1992a). Although the full
sample including 405 adolescents was included in all
analyses, the HLM software automatically weighs cases
such that those with insufficient data are omitted from
analyses. In this case, of the full sample, only 146 ado-
lescents were retained by HLM for the analyses presented
here (range = 14-15 years old, M = 14.17, SD = .38).
The subsample presented here is racially diverse (9 %
African American, 25 % Hispanic/Latino, 42 % Asian, and
25 % White). Females are over-represented in the sample
(70 %). The sample is predominantly United States-born
(82 %) with those who were not born in the United States
coming from countries such as China, Brazil, Columbia,
and Poland.
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Procedure

As part of this study, adolescents completed surveys about
their depressive symptoms, anxiety, and self-esteem for
3 years. Each year, adolescents completed surveys in the
early fall, mid-fall, and spring for a total of 9 data points.
Participants completed surveys about experiences of dis-
crimination once in the fall of the first year (T1). Groups of
participants ranging in size from 5 to 25 students met with
a research team to complete surveys. In addition to these
surveys, participants were also given cellular phones on
which they were instructed to complete daily diary surveys
for 1 week each night before going to bed between the fall
and mid-fall surveys. Participants used the cellular phone
to access an online survey which included questions about
sleep quality and quantity. Completing surveys online
allowed the research team to monitor compliance by
observing the time stamp for each survey entry. On aver-
age, participants completed 6.90 (range from 5 to 7) sur-
veys over the course of the week. Since the current study
was interested in prospective associations and due to the
omission of the item in subsequent years, only year 1 (T1)
sleep data are included. For each year of the study, par-
ticipants were compensated $50, $70 and $90 respectively.

Measures
Racial Discrimination

In the fall of the first year, participants responded to the
Daily Life Experiences scale which includes 18 items
describing discriminatory experiences (Harrell 2010). For
example, participants were asked to indicate how often the
past year “been treated rudely or disrespectfully because of
your race?” on a scale from 0 = never to 5 = very often.
Next, participants were asked “how much did this bother
you?” on a scale from 0 = has never happened to me to
5 = bothered me extremely. Scores for the two parts of the
question were multiplied then averaged (T1: M = 3.38,
SD =3.95, o = 91).

Depressive Symptoms

The Center for Epidemiological Studies-Depression Scale
includes 20 items assessing depressive symptoms (Radloff
1977). Participants were asked to indicate how often the in
the past week they experienced symptoms such as “I felt
depressed” on a scale of 1 = never to 5 = all the time.
Scores were summed such that higher scores indicate more
depressive symptoms. Adolescents completed the measures
three times per year for a total of nine data points.
Descriptive statistics are reported in Table 1.
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Trait Anxiety

Anxiety was assessed using 20 items such as “I have dis-
turbing thoughts” rated on a 4-point scale from 1 = almost
never to 4 = almost always (Spielberger et al. 1970). Items
were averaged such that higher scores indicate higher
levels of anxiety. Adolescents completed the measures
three times per year for a total of nine data points.
Descriptive statistics are reported in Table 1.

Self-Esteem

Self-esteem was assessed with 10 items such as “I take a
positive attitude towards myself” rated on a 5-point scale
from 1 = strongly disagree to 5 = strongly agree
(Rosenberg, 1986). Items were averaged such that higher
scores indicate higher levels of self-esteem. Adolescents
completed the measures three times per year for a total of
nine data points. Descriptive statistics are reported in
Table 1.

Daily-Level Sleep Quality

In the fall of the first year, each night, for one week,
participants responded to a single item “How would you
rate the quality of your sleep last night?” on a S5-point
scale ranging from 0 = very bad to 4 = very good (T1:
M = 2.32, SD = .86). Because daily diaries were com-
pleted each night before going to bed, respondents were
asked to report on the previous night’s sleep. To create a
between-person score, as others have done, a mean was
computed for each adolescent across the 7 days of the
data (e.g., Keller et al. 2008). Due to the prospective
interests of the current paper and omission of the item in
subsequent years, only T1 data are included in the
analyses.

Daily-Level Sleep Quantity

Similarly, measures of sleep quantity were also adminis-
tered in the fall of the first year, each night, for 1 week. To
assess sleep quantity participants responded to two items.
The first item asked “what time did you go to sleep last
night?” with seven response options in hourly increments
ranging from “before 8 pm” to “after 1 am”. The second
question asked “What time did you wake up today?” with
nine response options in hourly increments ranging from
“before 5 am” to “after 12 pm”. To code sleep quantity,
the number of hours elapsed between when participants
reported going to sleep and when they woke up was
summed (M = 8.97, SD = 2.44). Because diary surveys
were completed each night, respondents were instructed to
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Table 1 Descriptives Tl T T3 T4 TS 6 7 T8 T9
Depressive sym
Mean 40.29 42.36 42.54 41.72 41.98 43.63 40.53 41.86 42.26
SD 10.58 12.97 12.01 12.87 12.50 14.79 11.52 13.08 12.47
o .83 .87 .85 .86 .87 .86 .83 .86 .82
Trait anxiety
Mean 2.05 2.08 2.05 2.06 2.07 2.08 2.10 2.09 2.11
SD .28 27 .26 .26 .26 25 .26 28 28
o .88 .89 .89 .89 .86 91 91 91 93
Self-esteem
Mean 3.77 3.77 3.76 3.74 3.72 3.77 3.72 3.75 3.72
SD 31 23 21 .26 14 21 .29 21 .19
o .88 .87 .88 .87 .89 .89 .88 91 91
Table 2 Correlations among 1 2 3 4. 5 6
variables
1. Mean of depressive symptoms - 83 —.68%** 38 — .34k —.07
2. Mean of anxiety - —.73H** 38#** —31H** .00
3. Mean of self-esteem - —.23%x* 30%** .04
4. Discrimination - —.17%* —.03
5. Daily sleep quality - 20%
*p<.05 **p<.0L 6. Daily sleep quantity -

#E p < 001

indicate their previous night’s sleep hours. Again, as with
the sleep quality variable, each adolescent’s data for 7 days
was averaged to represent a single measure of sleep
quantity.

Results

Descriptive statistics for all study variables are reported in
Table 1. Correlations indicate that mean depressive
symptoms was positively associated with anxiety and dis-
crimination, but negatively associated with self-esteem and
sleep quality (Table 2). Discrimination was negative rela-
ted to sleep quality; while sleep quality and quantity were
positively correlated. Descriptive differences in discrimi-
nation experiences across the five schools were explored.
Results of Tukey’s posthoc tests suggest that discrimina-
tion levels were higher in the predominantly Latino school
compared to the predominantly White school (D = —.98,
SE = .24). In addition, descriptive differences in racial
discrimination were explored between minority and White
adolescents, not surprisingly with minority adolescents
reporting higher levels (r = —2.23, SE = .18). Finally,
there was no evidence of differences in sleep quality
(t=1.52, SE = .15) or quantity (t = —.76, SE = .46)
between minority and White adolescents.

Data Analyses Overview

As mentioned above, due to the nested nature of these data,
hypotheses were tested using Hierarchical Linear Models
(Bryk and Raudenbush 1992b) which accounts for how
longitudinal reports of depressive symptoms, anxiety, and
self-esteem are nested within adolescents. Specifically,
growth curve analyses were conducted to estimate within-
person trajectories at Level 1 using the nine data points.
Level 1 variables were not centered to allow for an inter-
pretable intercept representing initial values in the fall of
the 9th grade. Between-person effects, including individual
differences in sleep quality and quantity and ethnic/racial
discrimination were modeled at Level 2. Although similar
studies with repeated measures of students nested within
schools typically employ a third level to account for pos-
sible school-level differences, with the current subsample,
there was inadequate power to do so (Raudenbush et al.
2011). The effects of gender (0 = male, 1 = female),
nativity status (0 = first generation, 1 = latter generation)
and a dummy variable comparing ethnic minority to white
students (0 = white, 1 = ethnic minority) were included
as controls at Level 2. Because the bivariate correlations
indicated that the three outcomes of interest were highly
correlated with each other, in order to isolate their effects,
analyses for each outcome controls for the effects of the
other two indices. The equation for depressive symptoms is
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Fig. 1 Depressive symptom trajectories by ethnic/racial discrimina-
tion and sleep quality. Note +p < .10, *p < .05

presented below, however, parallel analyses were con-
ducted for anxiety and self-esteem.

Level 1 (Individual Growth Curve, Within Person):

Depressive symptoms = PO + P1 * (Linear Time) + P2
* (Quadratic Time) + P3
* (Trait Anxiety) + P4
* (Self-esteem) + E

Level 2 (Individual Differences, Between Person):

PO = B0O + BO1 * (Discrimination) + B02
* (Mean Daily Sleep Quality)
+ BO03 * (Discrimination X Sleep Quality)
+ B04 * (Mean Daily Sleep Quantity)
+ BOS5 * (Gender) + B06 « (Ethnicity)
+ BO07 * (Nativity Status) + RO

P1 =B10 + B11 * (Discrimination) + B12
* (Mean Daily Sleep Quality)
+ B13 x (Discrimination x Sleep Quality)
+ B14 % (Mean Daily Sleep Quantity)
+ B15 * (Gender) + B16 = (Ethnicity)
+ B17 * (Nativity Status) + R1

P2 = B20 + B21 * (Discrimination) + B22
* (Mean Daily Sleep Quality)
+ B23 x (Discrimination x Sleep Quality)
+ B24 % (Mean Daily Sleep Quantity)
+ B25 * (Gender) + B26 « (Ethnicity)
+ B27 x (Nativity Status) + R2
P3 = B30

P4 = B40

Depressive Symptoms

Before between-person effects were included into the model,
an unconditional model exploring depressive symptom

@ Springer

Table 3 Within-person depressive symptoms growth curves as a
function of between-person differences in discrimination, sleep
quality and quantity

B SE
Depressive symptoms (L1) B00, G000 21.66%** 598
Discrimination (L2) BO1, GO10 0.57* 0.28
Sleep quality (L2) B02, G020  —2.75% 1.32
Discrimination x quality (L2)  B03, G030  —0.41 0.31
Sleep quantity (L2) B04, G040 0.28 0.35
Gender (L2) B05, G050 1.22 1.89
Ethnicity (L2) B06, G060  —0.83 0.71
Nativity status (L2) B07, G070 1.15 2.16
Linear effect (L1) B10, G100 0.74 2.70
Discrimination (L2) B11, G110  —0.14 0.13
Sleep quality (L2) B12, G120 0.58 0.60
Discrimination x quality (L2)  B13, G130 0.34* 0.15
Sleep quantity (L2) B14, G140  —0.13 0.17
Gender (L2) B15, G150  —0.27 1.02
Ethnicity (L2) B16, G160 0.64 1.08
Nativity status (L2) B17, G170 0.07 1.16
Quadratic effect (L1) B20, G200 0.01 0.27
Discrimination (L2) B21, G210 0.02 0.01
Sleep quality (L2) B22, G220  —0.08 0.06
Discrimination x quality (L2)  B23, G230  —0.04* 0.02
Sleep quantity (L2) B24, G240 0.01 0.02
Gender (L2) B25, G250 0.06 0.10
Ethnicity (L2) B26, G260  —0.02 0.13
Nativity status (L2) B27, G270 1.15 2.16
Trait anxiety (L1) B30, G300 10.43***  1.19
Self-esteem (L1) B40, G400  —1.53+ 0.83

+p < .10; * p < .05; *** p < .001. L1 indicates that the variable was
included in Level 1 of the model. L2 indicates that the variable was
included in Level 2 of the model

trajectories over time was estimated for the full sample (i.e.,
Level 1 model only). The linear effect (b = .90, SE = .47,
p < .10) was marginally significant while the quadratic
effect (b = —.08, SE = .05) was not significant suggesting
slight increases in depressive symptoms over the 3-year
period (Fig. 1).

Next, between-person effects of discrimination, sleep
quality and quantity were included (Table 3). Interactions
between discrimination with both of the sleep indices were
explored; however, interaction effects of discrimination
and sleep quantity were not significant and therefore not
retained in the final model. Consistent with existing liter-
ature, discrimination was associated with higher levels of
initial values of depressive symptoms (BO1). Conversely,
daily sleep quality was associated with lower initial values
of depressive symptoms (B02). In addition, the between-
person effects of discrimination and sleep yielded a
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Fig. 2 Self-esteem trajectories by ethnic/racial discrimination and
sleep quality. Note *p < .05

Table 4 Within-person self-esteem growth curves as a function of
between-person differences in discrimination, sleep quality and
quantity

B SE
Self-esteem (L1) B00, G000 5.23%k% (.29
Discrimination (L2) BO1, GO10 0.00 0.01
Sleep quality (L2) B02, G020 0.11 0.09
Discrimination x quality (L2)  B03, G030 0.04* 0.02
Sleep quantity (L2) B04, G040 0.00 0.02
Gender (L2) B05, GOS0  —0.17 0.11
Ethnicity (L2) B06, G060  —0.03 0.12
Nativity status (L2) B07, GO70 0.09 0.13
Linear effect (L1) B10, G100  —0.06 0.14
Discrimination (L2) Bl11, G110 0.00 0.01
Sleep quality (L2) B12, G120 0.02 0.04
Discrimination x quality (L2) B13, G130  —0.02** 0.01
Sleep quantity (L2) B14, G140 0.01 0.01
Gender (L2) B15, G150 0.05 0.05
Ethnicity (L2) B16, G160  —0.01 0.05
Nativity status (L2) B17, G170  —0.01 0.07
Quadratic effect (L1) B20, G200 0.01 0.02
Discrimination (L2) B21, G210 0.00 0.00
Sleep quality (L2) B22, G220 0.00 0.00
Discrimination x quality (L2)  B23, G230 0.01* 0.00
Sleep quantity (L2) B24, G240 0.00 0.00
Gender (L2) B25, G250  —0.01 0.00
Ethnicity (L2) B27, G260 0.00 0.01
Nativity status (L2) B27, G270 0.00 0.01
Trait anxiety (L1) B30, G300  —0.58***  0.06
Depressive symptoms (L1) B40, G400 0.00 0.00

*p <.05; ** p < .01; *** p < .001. L1 indicates that the variable
was included in Level 1 of the model. L2 indicates that the variable
was included in Level 2 of the model

significant interaction effect (B23, Fig. 2). To probe the
nature of this interaction, simple slopes tests were con-
ducted (Shacham 2009). As hypothesized, adolescents

reporting high levels of discrimination and poor sleep
quality reported increases in depressive symptoms over
time (r = 1.85, p = .06). Adolescents reporting high levels
discrimination combined with high sleep quality also
reported increases in depressive symptoms over time
(t = 2.15, p < .05), but their levels remained below those
reported by adolescents reporting poor sleep quality. The
two profiles representing low levels of discrimination did
not report significant changes in depressive symptoms over
time.

Self-Esteem

Next, analogous analyses were conducted with self-esteem.
The unconditional model exploring self-esteem trajectories
over time was estimated for the full sample (i.e., Level 1
model only). Neither the linear effect (b = .01, SE = .02)
nor the quadratic effect (b = .00, SE = .00) was signifi-
cant suggesting no changes in self-esteem over the 3-year
period.

Next, between-person effects of discrimination, sleep
quality and quantity were included (Table 4). Interactions
between discrimination with both of the sleep indices were
explored; however, interaction effects of discrimination
and sleep quantity were not significant and therefore not
retained in the final model. Unlike depressive symptoms,
neither discrimination nor sleep quality observed to be
related to initial levels of self-esteem. However, the
between-person effects of discrimination and sleep yielded
a significant interaction effect for both the linear and
quadratic terms (B13, B23, Fig. 2). To probe the nature of
this interaction, simple slopes tests were conducted (Sha-
cham 2009). Adolescents reporting high levels of dis-
crimination and poor sleep quality reported consistently
low levels of self-esteem over time. Adolescents reporting
high levels of discrimination and high sleep quality also
reported low levels of self-esteem, but were higher than
their low sleep quality counterparts. Interestingly, the two
profiles characterized by low discrimination reported
increases in self-esteem over time, with the low discrimi-
nation, high sleep quality adolescents reporting the highest
increases (t = 2.67, p < .01) and the low sleep quality
adolescents reporting more modest increases (tf = 2.36,
p < .05).

Anxiety

Finally, an unconditional model exploring anxiety trajec-
tories over time was estimated for the full sample (i.e.,
Level 1 model only). Neither the linear effect (b = .00,
SE = .02) nor the quadratic effect (b = .00, SE = .00) was
significant suggesting no changes in anxiety over the
3-year period.
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Next, between-person effects of discrimination, sleep
quality and quantity were explored. Interactions between
discrimination with both of the sleep indices were
explored; however, interaction effects of discrimination
and sleep quantity were not significant and therefore not
retained in the final model. Discrimination was not found
to be associated with higher initial levels of anxiety
(b = .01, SE = .01) while daily sleep quality was observed
to be associated with lower levels of initial anxiety (b =
—.09, SE = .04). Unlike depressive symptoms and self-
esteem, the between-person effects of discrimination and
sleep did not yield a significant interaction over time.

Discussion

We spend approximately one-third of our life sleeping.
Indeed, sleep is essential for health, daily functioning, and
development (National Sleep Association 2006). Yet, as a
group, adolescents are chronically sleep-deprived (Cars-
kadon 1990). Nearly 80 % of adolescents in grades 9-12
are not sleeping the recommended 9 h per night (National
Sleep Association 2006). Even more disturbing, starting in
the 9th grade, sleep time shows a consistent, downward
trend throughout high school with 97 % of 12th graders
getting insufficient sleep (National Sleep Association
2006). In addition to decreased sleep quantity, nearly half
of adolescents report poor sleep quality such as having
problems falling asleep and staying asleep at night. Ado-
lescents are not sleeping as much and as well as they need
for optimal development, but what are the consequences
for developing youth? An increasing appreciation of the
importance of sleep for youth growth and development has
been accompanied by an increase in scholarly attention to
the topic. The current study investigates the joint influence
of ethnic/racial discrimination and sleep disturbance in the
9™ grade on subsequent trajectories of depressive symp-
toms, anxiety and self-esteem. Consistent with existing
research citing the direct effects of discrimination on
depressive symptoms (Greene et al. 2006; Umaifia-Taylor
and Updegraff 2007), the current study found that ethnic/
racial discrimination was associated with higher initial
levels of depressive symptoms. Interestingly, however,
unlike existing research (Greene et al. 2006), the effects of
ethnic/racial discrimination in the 9th grade were not
associated with growth trajectories of depressive symptoms
over the next 3 years. One critical difference between the
current study and previous research is that the current study
only measures ethnic/racial discrimination in the 9th grade
to predict trajectories of depressive symptoms prospec-
tively. Other research finding that discrimination is asso-
ciated with increase in depressive symptoms over time
have explored the concurrent associations between
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discrimination and depressive symptoms. Therefore, it is
possible that the effects of discrimination on depressive
symptoms are isolated to more concurrent processes, rather
than predictive of future health 1 and 2 years later.

Importantly, this study contributes to a burgeoning area
of research on risk and resilience related to sleep. Specif-
ically, neither discrimination alone, nor sleep disturbances
alone, predicted trajectories of psychosocial outcomes over
time, rather sleep quality and discrimination seemed to
interact jointly. As predicted, poor sleep quality coupled
with high levels of ethnic/racial discrimination in the first
year of high school was associated with consistently high
levels of depressive symptoms into adolescents’ 3rd year of
high school. Similarly, adjusting for levels of depressive
symptoms, the combination of high discrimination and low
sleep quality was also associated with consistently low
levels of self-esteem over time. Sleep is restorative and
helps to regulate reactions to psychological stressors.
Indeed, sleep is important for emotion regulation (Dahl
1999) and coping with external stressors (El-Sheikh and
Kelly 2011). In fact, insufficient sleep has been suggested
to exacerbate how adolescents cope with stress (Dahl
1999). Without the health-enhancing benefits of proper
sleep hygiene, the effects of ethnic/racial discrimination
were particularly detrimental for adolescents’ depressive
symptoms and self-esteem. Consistent with a cumulative
risk approach (Matsen et al. 1991; Rutter 1999), adoles-
cents reporting high levels of discrimination and sleep
disturbance are in essence coping with the interactive
effects of more than one risk factor. As predicted, these
adolescents fared the worst compared to all other combi-
nations of discrimination and sleep. Discrimination alone
has been observed to predict more depressive symptoms
(Greene et al. 2006; Seaton et al. 2008); the current study
adds to this literature by observing that, coupled with sleep
disturbance, adolescents are at particularly high risk for
levels of depressive symptoms over time.

Despite reporting high levels of discrimination, adoles-
cents who reported high quality sleep reported consistently
lower levels of depressive symptoms over time compared
to their low sleep quality counterparts. As predicted, and
consistent with existing literature, the data suggest that
high quality sleep may serve as a protective factor that
buffers the negative effects of ethnic/racial discrimination
on youth outcomes. The regulatory and restorative benefits
of sleep seem to compensate the known negative effects of
discrimination. Perhaps similar to psychological buffers,
like ethnic identity (Greene et al. 2006), good quality sleep
helps to dampen the detriments of discrimination. Specif-
ically, it has been suggested that sleep promotes youth’s
capacity to regulate negative emotions related to stress (El-
Shiekh and Kelly 2011; Keller et al. 2008), a theory sup-
ported by the current data. To our knowledge, this is one of
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the first studies to explore the possible protective functions
of sleep quality for the effects of ethnic/racial discrimina-
tion on psychosocial outcomes. The data suggest that sleep
may be a useful avenue for targeting preventive interven-
tions to mitigate the effects of ethnic/racial discrimination
on youth outcomes.

Similarly, poor sleep quality without high levels of
discrimination was also associated with relatively high
levels of depressive symptoms. While poor sleep quality
has been found to be related to increased depressive feel-
ings and negative affect (Beatty et al. 2011; Haack and
Mullington 2005; Hamilton et al. 2007; Wolfson and
Richards 2011), most studies exploring this link have
investigated much shorter time lags between sleep and
depressive symptoms. Similar to the patterns observed for
the effects of discrimination on subsequent depressive
symptoms, the independent effects of sleep disturbance on
depressive symptoms may be a more proximal process
whose influence does not predict future outcomes. Indeed,
recent daily diary research among adolescents has found
that sleep disturbance predicts next day depressive mood
(Huynh and Fuligni 2010). Relatedly, it is important to
consider the difference between chronic versus acute sleep
disturbance (Dahl and Lewin 2002). Since the current study
only measured sleep at one time point, more longitudinal
data is required before we can ascertain if the one-week
sample here is indicative of the former or the latter.
Interestingly, the same adolescents reported modest
increases in self-esteem over time, although the mean
levels of self-esteem were relatively low. It is possible that,
while it may contribute to mental health indicators such as
depressive symptoms, low sleep quality may be less likely
to influence more stable characteristics such as self-
construal.

Finally, adolescents who were hypothesized to show
optimal outcomes, the low discrimination and low sleep
quality, did indeed report the lowest levels of depressive
symptoms and the highest increase in self-esteem over
time. This observation is wholly in line with a risk and
resilience framework such that these adolescents reported
the lowest risk and the highest resilience resources.
Although not a central focus of this study, it is not likely
that these adolescents have no experiences with risk and
resilience; however, they reported low levels of risk in both
areas of sleep and discrimination as measured in the current
study.

Notably, the current study converges with existing
research to find that sleep quality, not quantity, was asso-
ciated with health outcomes. Although sleep quality and
quantity were positively correlated in the current study,
consistent with existing research with adult populations
(Beatty et al. 2011; Hale et al. 2012; Lewis et al. 2012;
Steffen and Bowden 2006), only the effects of sleep quality

were observed to influence depressive symptoms. Why
might this be? Experts have observed considerable vari-
ability in sleep quantity based on environmental factors,
ambient temperature, and individual differences in genetics
and circadian rhythms (Carskadon and Dement 2011). As
such, the amount of sleep needed for optimal functioning
varies from person to person, and within person, from one
evening to the next. This inherent variability may make it
more difficult to detect systematic differences attributable
to sociocultural influences such as ethnic/racial discrimi-
nation. Sleep quality, on the other hand, tends to be more
subjective; however, that very subjectivity may be better
able to assess the more subtle nuances of sleep not typically
captured by quantitative measures of sleep quantity. Fur-
thermore, the effects of psychological health on sleep
quantity may involve opposing patterns such that depres-
sion has been observed to be associated with increased
sleep quantity for some, but decreased sleep quantity for
others (Riemann et al. 2001). As such, the divergent
associations between sleep quantity and psychological
adjustment may render it particularly difficult to tease apart
a stable relationship between the two variables over time.
Indeed, given these difficulties, some have argued that
sleep quality may be a more accurate measure of sleep in
relation to health outcomes (Krystal and Edinger 2008).
The observed importance of sleep quality for depressive
symptoms identifies a potential avenue to mitigate the
effects of ethnic/racial discrimination. While there may be
less a clinician can do to influence experiences of dis-
crimination, sleep treatments and interventions might help
to mitigate the negative effects of discrimination on youth
development. The current data suggest that sleep quality
interventions not only could have an immediate influence
on youth outcomes, but also could have the potential to
influence development 1 and 2 years later.

While the current study represents an important contri-
bution to the developmental literature on the effects of
discrimination on youth health outcomes, additional con-
siderations would benefit the continued growth of this lit-
erature. First, while the use of daily sleep self-reports
provide more nuanced information compared to one-time
measures of sleep, future research would benefit from
exploring same-day, within-person associations between
sleep (quality and quantity) and daily discrimination
experiences. For example, to our knowledge, there are no
studies to date that explore how daily sleep may moderate
or mediate the daily-level effects of discrimination on daily
mood. Analyses of this nature would provide important
insight into the on-line associations between ethnic/racial
discrimination, sleep, and psychological well-being. More
importantly, these studies would serve to complement
existing research observing between-person mediation
effects (Thomas et al. 2006; Tomfohr et al. 2012).
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Specifically, as observed in the literature on adults, it is
possible that daily sleep disturbances would serve to
mediate the association between discrimination and sub-
sequent psychological adjustment outcomes (Thomas
et al. 2006; Tomfohr et al. 2012). Unfortunately, since
discrimination and sleep disturbance were measured
concurrently, mediated pathways could not be tested
reliably in the current study. In addition, despite being a
common method for assessing sleep quantity and quality,
the current study employed only a single, self-report item
to measure sleep quality and another to measure sleep
quantity (Krystal and Edinger 2008). Building upon
existing research, future research should combine diary
techniques with actigraphy wristbands to collect sub-
jective and objective measures of daily sleep quality and
quantity (Beatty et al. 2011; El-Sheikh et al. 2013).
Finally, the current study was unable to adjust for con-
current levels of discrimination and sleep disturbance for
all 3 years of the study since these variables were omitted
from surveys beyond the first year. As such, we are
unable to decipher how concurrent experiences of dis-
crimination and sleep might be related to depression and
self-esteem independent of the prospective analyses pre-
sented here. Based on existing research, which finds that
both reports of ethnic/racial discrimination (Greene et al.
2006) and sleep disturbance (Carskadon 1990; National
Sleep Association 2006) increase during the adolescent
years, we would expect similar, if not stronger, patterns.
In addition, sleep patterns are influenced by a host of
factors such as environmental characteristics, genetics,
caffeine intake, and sleep disorders (Carskadon and
Dement 2011) and socioeconomic status (Buckhalt et al.
2007; Moore et al. 2002); which the current study does
not explore. Future research would benefit from this
consideration. As well, it is worth noting that the pre-
dominantly female sample places restrictions on the
generalizability of the current study. In addition, while the
adolescents in the current study were recruited from
several schools, the final sample was not sufficient to
conduct analytical models that partition the effects of
school-level characteristics from individual-level ones.
Analyses observing school-level differences in discrimi-
nation suggest that there may be systematic differences in
the associations between discrimination and outcomes
depending upon adolescent’s school contexts. Finally,
because ethnic identity has been observed to serve
important moderating effects for the associations between
stress and psychological adjustment (Yip et al. 2008; Yoo
and Lee 2005), it is worth mentioning that the current
study did not have sufficient power to consider additional
moderating effects such as those potentially offered by
differing levels of ethnic identity.
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Conclusion

The current study illuminates how ethnic/racial discrimi-
nation, sleep and depressive symptoms are related over
time. The study employs a risk and resilience framework to
contribute to a developing literature on the role of dis-
crimination and sleep for psychological health outcomes.
Researchers have long recognized the importance of sleep
for developmental outcomes (Carskadon et al. 1998;
Wolfson and Carskadon 2008), but have only recently
applied this knowledge to studying the effects of ethnic/
racial discrimination. In fact, research has begun to
implicate sleep disturbance as a major cause of health and
academic disparities among racial/ethnic minority adoles-
cents (Dewald et al. 2010; Wolfson and Carskadon 2008).
Census projections for the next three decades suggest that
ethnic/racial minorities will soon occupy a numerical
majority in the United States (Bureau 2012). These shifting
demographics will likely change the nature and conse-
quences of ethnic/racial discrimination for youth of all
backgrounds, highlighting the need to identify risk and
protective factors in diverse populations.
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