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Abstract
The purpose of the study was to evaluate ethnic differences in polysomnography measures in
adolescents. Ninety-six volunteers from four ethnic groups (13 African-American, 18 Asian-
American, 19 Mexican-American, and 46 Non-Hispanic White) were recruited. The subjects were
in good physical and psychological health, and were asymptomatic with respect to sleep/wake
complaints or sleep disorders. Polysomnography measures were collected on three consecutive
nights. African-Americans manifested lower sleep efficiency, spent proportionately more time in
stage 2 sleep, and had less stage 4 sleep compared to the other ethnic groups. In contrast to this,
Mexican-Americans had more rapid eye movement (REM) sleep than their counterparts. The
observed sleep patterns in the different ethnic groups persisted after controlling for specific
demographic, clinical and psychosocial variables that are known to influence sleep measures.
Gender had a differential effect on sleep patterns in the various ethnic groups. For instance,
differences in non-REM sleep were more evident in African-American males, whereas increased
REM sleep was most notable in Mexican-American females. At present, the clinical implications
of the observed cross-ethnic differences in sleep physiology among adolescents are not clear. In
previous studies, reduced sleep efficiency and stage 4 sleep, as well as increased REM sleep, were
associated with psychopathology. It is not known whether the traditionally described sleep
profiles, based largely on Non-Hispanic White populations, will generalize to other racial or ethnic
groups. In addition to a systematic investigation of this issue, future research should attempt to
identify the underlying causes for cross-ethnic variations in sleep physiology.
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1. Introduction
There is evidence of ethnic/racial disparities in the prevalence and burden of disease for a
broad spectrum of physical and mental disorders. For example, the prevalence of diabetes in
African-Americans and Mexican-Americans is almost double that of the rates observed in
Non-Hispanic Whites, whereas Asian-Americans are more than 5 times likely to suffer from
tuberculosis than the rest of the US population (Centers for Disease Control and Prevention,
2006, 2007). On the other hand, the prevalence of osteoporosis is highest among Non-
Hispanic Whites (Department of Health and Human Services, 2007). Ethnic/racial
differences also have been reported with regard to prevalence rates, symptom profiles and
treatment response for different psychiatric disorders (Alegría et al., 2007; Breslau et al.,
2006; Goodman et al., 2008; Lin, 2001). The underlying causes for such ethnic/racial
disparities are not well-understood, but there is a consensus that they are likely to be multi-
dimensional including socioeconomic and cultural factors, access to health care services as
well as genetic/biological differences (Abe-Kim et al., 2007; Collins, 2004; Lin, 2001;
Takeuchi et al., 2007). Among the latter, variations in sleep patterns might play a
contributory role.

1.1. The role of sleep in physical and mental health
Sleep is a fundamental neurobehavioral state linked to critical domains of health and
functioning, including attention, learning and memory, mood regulation, as well as
metabolic, endocrine, immune and cardiovascular functions (Banks and Dinges, 2007;
Barnard and Nolan, 2008; Smolensky et al., 2007). Prospective epidemiological studies
demonstrated that sleep disruption is associated with medical conditions that are highly
prevalent in our society, including cardiovascular disease, diabetes, and obesity (Knutson
and Van Cauter, 2008; Miller and Cappuccio, 2007). Sleep dysregulation also is associated
with a wide array of psychiatric disorders, including anxiety, mood and addictive disorders
(Breslau et al., 1996; Buysse et al., 2008; Germain and Kupfer, 2008). Although there is
evidence of a strong genetic influence on circadian sleep rhythm and sleep architecture, they
are also highly sensitive to socio-cultural factors (Barnard and Nolan, 2008; Kimura and
Winkelmann, 2007). Therefore, it is likely that ethnic/racial factors significantly impact the
sleep system.

1.2. Associations among ethnicity/race, sleep and psychopathology
Given the growing interest on the relationship between ethnicity and health, and based on
the evidence of sleep effects on health, it is surprising that relatively few studies exist on
ethnic differences in sleep. Albeit limited, data from diverse lines of investigation, including
self-report, behavioral and physiological assessments, point towards ethnic differences in
certain sleep measures. For instance, studies in adults reported that ethnic-minority groups,
including African-Americans and Hispanics, take longer time to fall asleep and have less
efficient sleep than Non-Hispanic Whites (Durrence and Lichstein, 2006; Jean-Lous et al.,
2000; Lauderdale et al., 2006; Mezick et al., 2008). Also, there is evidence that African-
Americans spend proportionately less time in slow-wave or deep sleep compared with
Hispanics or Non-Hispanic Whites (Mezick et al., 2008; Profant et al., 2002; Rao et al.,
1999; Redline et al., 2004; Stepnowsky et al., 2003). In contrast to the ethnic differences in
sleep continuity disturbances and non-rapid eye movement (NREM) sleep, few studies
reported variations in rapid eye movement (REM) sleep. In one investigation, Hispanics had
increased phasic REM sleep compared to African-Americans and Non-Hispanic Whites
(Rao et al., 1999).

The ethnic differences in sleep regulation might be associated with inherent differences in
sleep homeostasis due to the interplay of biological and socio-cultural factors (Achermann et
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al., 1993; Carskadon et al., 2004). Alternatively, the sleep variations might suggest
differential vulnerability for specific psychiatric disorders or distinct pathophysiological
mechanisms. For example, African-Americans have a lower prevalence of major depressive
disorder compared with Non-Hispanic Whites (Breslau et al., 2006; Williams et al., 2008).
Other studies reported that African-American patients with depression had less efficient
sleep and NREM sleep changes, whereas Hispanic and Non-Hispanic White patients
manifested predominantly REM sleep changes although the ethnic groups were comparable
on clinical symptoms and severity of depression (Giles et al., 1998b; Poland et al., 1999).

1.3. Ethnic differences in sleep patterns among adolescents
There have been even fewer investigations focusing on ethnic differences in sleep among
adolescents. Significant biological and psychosocial changes in sleep and circadian
regulation occur during adolescent development (Carskadon et al., 2004; Dahl, 2008).
Although sleep is particularly important during brain maturation, many adolescents have
insufficient sleep, and inadequate sleep is associated with a higher frequency of emotional
and behavioral problems as well as impairment in social functioning (Dahl, 2008; Roberts et
al., 2008; Smaldone et al., 2007). Also, evidence suggests that most adult psychiatric
disorders, including anxiety, mood, addictive and psychotic disorders, have their first onset
during adolescence (Kessler et al., 2005; Rapoport et al., 2005). A systematic examination
of the relationships among socio-cultural factors and behavioral and physiological indices of
sleep in youngsters will be helpful in understanding the cross-ethnic differences in
psychopathology, without many of the potentially confounding factors that occur in adults,
such as comorbid medical and psychiatric conditions.

In terms of subjective reports of sleep patterns in different ethnic groups, the findings are
mixed. For example, one study reported that African-American and Hispanic youth were
more likely to sleep 6 h or less per night compared with Non-Hispanic Whites (Cornelius,
1991). In contrast to this, Roberts et al. (2000) found higher frequency of hypersomnia
symptoms in African-American and Mexican-American groups. In that study, Asian-
American youth had the lowest prevalence of insomnia symptoms (Roberts et al., 2000).
Although there are important methodological differences among studies, the emerging
theme from the survey data in youth is that, after accounting for other influential factors,
sleep patterns are comparable across ethnic groups (Ebin et al., 2001; Johnson and Breslau,
2001; Roberts et al., 2006). To the best of our knowledge, there are no published reports
regarding ethnic differences in sleep physiology in adolescents. Given that cross-ethnic
differences exist in sleep physiology among adults and that these differences may be
associated with psychopathology, it is not clear when during development these differences
emerge.

In this report, polysomnography measures were compared in four ethnic groups of
adolescents (namely African-American, Asian-American, Mexican-American and Non-
Hispanic Whites). In addition to examining ethnic differences in sleep physiology, the
effects of other demographic, clinical and psychosocial factors that potentially affect sleep
were evaluated. Here, ethnic determination was based on self-identified social or cultural
heritage with shared physical features. The original study was not designed to examine the
relationship between ethnicity and sleep patterns. The primary focus of the study was to
identify pre-morbid sleep and neuroendocrine profiles associated with the development of
depressive illness during prospective follow-up. Here, only baseline sleep polysomnography
data are presented.

Rao et al. Page 3

Asian J Psychiatr. Author manuscript; available in PMC 2009 December 2.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2. Experimental/materials and methods
2.1. Participants

The participants were recruited from local pediatric clinics and schools in Los Angeles,
through advertisements in local news papers and by word of mouth. The sample included 48
adolescents with no personal or family history of psychiatric illness, and 48 adolescents with
no personal history of a psychiatric disorder, including depression, but were at high risk for
developing depression by virtue of parental depression; at least one biological parent with a
history of unipolar major depressive disorder that required treatment. All participants were
medically healthy and free from alcohol or illicit drug use, as determined by physical
examination, full chemistry panel, thyroid function tests, and electrocardiogram and urine
drug screens. Subjects with a personal history of sleep disorder(s), or those with a family
history of narcolepsy, and females with suspected pregnancy were excluded from the study.
The protocol was approved by the Institutional Review Boards at the University of
California at Los Angeles (UCLA) and affiliated institutions. All adolescents signed a
written assent form, and parents signed an informed consent document prior to performing
the research procedures.

2.2. Assessments
2.2.1. Diagnostic evaluation—Symptoms of major psychiatric disorders were assessed
using the Schedule for Affective Disorders and Schizophrenia for School-Age Children-the
Present and Life-time Version (K-SADS-PL). The K-SADS-PL is a semi-structured
interview designed to ascertain present and life-time history of psychiatric illness according
to DSM-IV criteria (Kaufman et al., 1997). Probes and objective criteria are provided for
individual symptoms at both diagnostic and sub-threshold levels. Inter-rater and test–retest
reliability have been established, as well as convergent and discriminate validity (Kaufman
et al., 1997). The K-SADS-PL was administered separately to the parent and the adolescent,
and both were re-interviewed to resolve any discrepancies. Summary scores were tabulated
based on the information obtained from both informants. The Hamilton Depression Rating
Scale (HDRS), a depression severity measure (Hamilton, 1960), and Children’s Global
Assessment Scale (CGAS), a global psychosocial functioning measure (Shaffer et al., 1983),
also were completed. The adolescent participants completed the Beck Depression Inventory
(BDI) for self-assessment of depression severity (Beck et al., 1961). The Family History-
Research Diagnostic Criteria (FH-RDC), a semi-structured interview, was used for the
evaluation of psychiatric disorders in family members (Andreasen et al., 1977). A parent
was interviewed regarding life-time psychiatric disorders in all first-degree relatives of the
adolescent subject (including the self, spouse and all offspring). The FH-RDC is sensitive
for obtaining information from knowledgeable relatives (Thompson et al., 1982).
Information on race/ethnicity was gathered from the adolescent and the parent, and
socioeconomic status (SES) was assessed with the Hollingshead Scale (Hollingshead, 1975).

2.2.2. Information on environmental stress—In order to obtain information on
persistent stress and episodic stressful life experiences during adolescence, a semi-structured
interview developed in our laboratory, the UCLA Chronic and Episodic Stress Interview
(Hammen et al., 1985), was modified for use with adolescents (Hammen et al., 1995). The
chronic stress assessment consists of conditions that persist for 6 months or longer. In
previous longitudinal studies, the magnitude of stress in pertinent domains remained stable
across assessment periods (Hammen et al., 1999; Herzberg et al., 1998). In contrast, episodic
life experiences are discrete, acute events with a clear period of onset and offset. Ten content
areas (including family relationships, independence from the family, close friendships,
romantic relationships, social life, school, work, finances, health of subject, and health of
family members) were assessed. The adolescent was interviewed on the quality of
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relationships and performance in each domain within the past 6 months, and ratings were
given for the magnitude of stress using objective criteria (1 = not at all stressful, 5 =
extremely stressful).

After obtaining information on the magnitude of chronic stress in each domain, participants
were probed systematically about the occurrence and timing of acute life events. Narrative
summaries of each life event and the surrounding context were presented to a group of
trained raters. The raters were blind to the participant’s diagnostic status and reaction to the
stressor. Consensus group ratings were given for the degree of stress (1 = not at all stressful,
5 = extremely stressful) for each event, and whether the event was a positive, neutral or
negative experience under the given circumstances. Only events that were considered
negative were included in the analyses, and a summary score of stress impact from the
negative events was tabulated. Good inter-rater reliabilities have been established for the
chronic and episodic stress ratings (Hammen and Brennan, 2001).

2.2.3. Regulation of sleep–wake schedules—One week prior to the laboratory
assessment, the participants were instructed to go to bed between 10:00 p.m. and 11:00 p.m.,
and to awake between 6:30 a.m. and 7:30 a.m. The sleep–wake schedules were monitored
by daily sleep logs and wrist actigraphy.

2.2.4. Sleep protocol—Polysomnography measures were collected on 3 consecutive
nights. The participants arrived in the laboratory at 8:00 p.m. Conventional
electroencephalographic (EEG) electrodes were attached by 9:00 p.m., and sleep recordings
were made from 10:30 p.m. (lights out) to 7:00 a.m. In order to rule out the presence of
major sleep disorders, a full polysomnography was performed on the first night, including
respiratory, oximetry and leg movement measurements. The International 10–20 System
was used for EEG electrode placement, electromyogram (EMG), electrooculogram (EOG)
and electrocardiogram. Bilateral EEG recordings were obtained from left (C3) and right
(C4) central leads, referenced to the opposite mastoid, A2 and A1, as well as to a linked
reference (A1 + A2). Bilateral EOG recordings were obtained, and referenced to A1 + A2
along with a submental EMG recording.

2.2.5. Scoring of sleep records—Sleep records were coded and scored “blindly”
according to standard criteria (Rechtschaffen and Kales, 1968). REM latency was defined as
the time between sleep onset (first minute of stage 2 or deeper sleep, followed by at least 9
min of stage 2 or deeper sleep, interrupted by no more than 1 min of waking or stage 1) and
the first REM period ≥3 min in length. Other REM sleep measures, including REM activity
and REM density, and additional sleep variables also were scored according to standard
criteria (Kupfer et al., 1976). REM activity was scored on a scale ranging from 0 to 8 units.

2.3. Statistical methods
For all summary variables, data were examined for normality using the Shapiro–Wilk’s W
statistic (Shapiro and Wilk, 1965). In cases of significantly non-normal distributions,
logarithm transformations were performed to normalize the data prior to the application of
statistical tests for significance. Student’s t and Pearson’s chi-square tests were used for
group comparisons on demographic, clinical and psychosocial measures. Multivariate
analysis of variance, with appropriate covariates (MANCOVA), was employed for
comparisons on categories of polysomnography measures. Group comparisons of individual
means were tested if the overall MANCOVA was significant. Regression procedures were
utilized for evaluating the relative contribution of each demographic, clinical and
psychosocial variable to specific sleep measures that were significant in the MANCOVA
tests. One-way, repeated measures analysis of variance, with appropriate covariates, was
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used for examining the distribution of sleep stages across the night. The first night was
considered as an adaptation night, and the mean values derived from Night 2 and Night 3
data were used. Alpha was set at .05.

3. Results
3.1. Demographic, clinical and psychosocial parameters

Demographic, clinical and psychosocial features of the four ethnic groups are outlined in
Table 1. With one exception, the groups were comparable on all measures. African-
Americans and Mexican-Americans came from lower socioeconomic backgrounds
compared to Non-Hispanic White youth. Asian-Americans had a higher socioeconomic
status than Mexican-Americans.

3.2. Relationship between ethnicity and sleep measures
Mean values for the major polysomnography variables for all four groups are shown in
Table 2. Since the ethnic groups differed significantly on socioeconomic status, it was
entered as a covariate in the statistical analyses. Socioeconomic status did not have a
significant effect on any of the sleep measures. Ethnicity significantly affected sleep
continuity measures. Specifically, African-Americans had lower sleep efficiency than their
counter-parts. Also, there was an effect of ethnicity on sleep architecture. African-
Americans had a higher proportion of stage 2 sleep and lower proportion of stage 4 sleep
than the other ethnic groups. In contrast, Mexican-Americans had a higher proportion of
REM sleep than their counterparts. Ethnicity had no effect on the first REM episode, but it
did affect REM sleep when all episodes were combined. Specifically, Mexican-Americans
had a longer REM duration than the other groups.

3.3. Unique contribution of ethnicity to the prediction of sleep measures
In order to examine the unique contribution of ethnicity to the identified polysomnography
measures (namely, sleep efficiency, stage 2 sleep, stage 4 sleep, and REM sleep), linear
regression analyses were conducted by including all the demographic, clinical and
psychosocial variables simultaneously (see Table 3). After controlling for the other
variables, ethnicity still predicted sleep efficiency. In addition to African-American youth,
adolescents whose parent(s) had a history of depression also manifested lower sleep
efficiency than their counterparts without parental depression. The combined factors
contributed 17% variance to sleep efficiency.

Ethnicity also made a unique contribution to stage 2 sleep. None of the other variables had
an effect on stage 2 sleep. Overall, the demographic, clinical and psychosocial variables
contributed 17% variance to stage 2 sleep. Ethnicity contributed to stage 4 sleep as well.
Adolescents with a higher level of psychosocial functioning had more stage 4 sleep than
those with lower functioning. In contrast, adolescents who experienced a higher magnitude
of episodic stress had a lower proportion of stage 4 sleep than those who experienced less
stress. The combined factors contributed 22% variance to stage 4 sleep.

Ethnicity also made a unique contribution to proportion of REM sleep as well as the
duration of REM sleep. In addition to ethnicity, gender and depression history in the parent
predicted both measures of REM sleep. Specifically, females had less amount of REM sleep
than males. In contrast, high-risk youth had more REM sleep than their counterparts without
depression history in the parent. Together, the demographic, clinical and psychosocial
measures contributed 28% variance to stage REM sleep and 29% variance to REM duration.
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3.4. Interactions among ethnicity, gender and sleep physiology
As described in Section 3.3, gender had a significant effect on the proportion of REM sleep.
Post-hoc analyses were conducted to examine sleep architecture measures separately in
males and females. Among males, with the exception of stage 1 sleep, ethnicity
discriminated all other sleep stages (see Fig. 1). Specifically, African-Americans had a
higher proportion of stage 2 sleep compared to all the other groups (F3,36 = 5.78, p ≤ .005).
African-Americans also had less stage 4 sleep than Mexican-Americans and Non-Hispanic
Whites (F3,36 = 3.34, p ≤ .05). Mexican-Americans had more stage 3 sleep than African-
Americans and Non-Hispanic Whites (F3,36 = 3.34, p ≤ .05). Asian-Americans had less
REM sleep than Mexican-Americans and Non-Hispanic Whites (F3,36 = 2.87, p ≤ .05). A
different pattern emerged in females (see Fig. 1). Significant ethnic differences occurred
only for REM sleep, with Mexican-Americans having a higher proportion of REM sleep
than all the other groups (F3,36 = 2.87, p ≤ .05).

As described in Section 3.3, gender affected the duration of REM sleep. Because the
proportion of REM sleep also varied among the ethnic groups as a function of gender,
further analyses were conducted to examine the distribution of REM sleep across the night
(see Fig. 2). Regardless of ethnic or gender status, the duration of REM sleep varied across
the night, and the first episode was significantly shorter than the other episodes (F = 9.73, df
= 3, p ≤ .0001). Also, there was an interaction between ethnicity and REM duration across
the night (F = 2.75, df = 9, p ≤ .01). Although the interaction between ethnic background
and gender on REM sleep across episodes was not statistically significant, there were some
trends. Among males, African-Americans and Asian-Americans had considerably less REM
sleep during the first three episodes in comparison with Mexican-Americans and Non-
Hispanic Whites (F3,36 = 6.19, p ≤ .005). The groups were comparable on the quantity of
REM sleep during the fourth episode (see Fig. 2). A different pattern emerged in females
(see Fig. 2). During the first three REM periods, Mexican-Americans had more sleep than
all the other groups (F3,52 = 8.88, p ≤ .0001). Non-Hispanic Whites also had considerably
more REM sleep than African-Americans. During the fourth episode, Non-Hispanic Whites
had less REM sleep than all the other groups (F3,52 = 3.88, p ≤ .05).

3.5. Interactions among ethnicity, vulnerability for depression and sleep physiology
As described in Section 3.3, depression history in the parent affected sleep efficiency and
REM sleep. Post-hoc analyses did not reveal a significant interaction between ethnicity and
vulnerability for depression on the sleep measures although the observed cross-ethnic
differences in REM sleep were more predominant in adolescents with depression history in
the parent compared to their counterparts without depression history in the parent.

4. Discussion
Comparison of polysomnography profiles of four major ethnic groups revealed generally
similar patterns although some differences were observed between groups. Specifically,
African-Americans had reduced sleep efficiency and stage 4 sleep, but increased stage 2
sleep, whereas Mexican-Americans manifested more REM sleep. Gender also influenced
sleep patterns differentially among the ethnic groups. For instance, reduced stage 4 sleep
was more predominant in African-American males, whereas increased REM sleep was most
notable in Mexican-American females. These cross-ethnic differences persisted after
controlling for other demographic, clinical and psychosocial factors known to affect sleep.
The observed cross-ethnic differences in sleep profiles are comparable to reports in adults,
suggesting that the differences emerge at least by adolescence.
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These results should be considered preliminary because of the modest sample sizes,
specifically in the ethnic-minority groups. Furthermore, the data on ethnicity by gender
interactions, where the sample sizes were even smaller, must be interpreted with caution.
Although the ethnic differences persisted after controlling for socioeconomic status and
related variables, such as stress levels, other unmeasured socio-cultural factors might
account for these findings. Factors that potentially affect sleep patterns in adolescents
include pubertal maturation and sleep habits. Although the groups were comparable on
pubertal maturation (≥Tanner Stage 3) and sleep–wake schedules were regulated before the
laboratory visit, other factors, such as sleep location and context, were not assessed. For
example, Stepnowsky et al. (2003) found that African-Americans had more slow-wave sleep
at home compared to the hospital-setting, while the reverse was true for Non-Hispanic
Whites. Information on ethnic heritage was obtained from the adolescent and parent. Hence,
it is not possible to differentiate between genetic/biological and socio-cultural factors
associated with inter-ethnic differences in sleep profiles; it is likely that both interplay.
Moreover, the ethnic groups were not homogeneous in terms of native ethnic identification
(e.g., Asian-Americans were comprised of Chinese as well as Indians). Although all
participants were in good physical and psychological health at the time of assessment, a
subset was at high-risk for depression based on family history. The cross-ethnic differences
in sleep profiles might be associated with the vulnerability for depression, as previous
studies reported co-segregation of depression and sleep markers among family members
(Giles et al., 1992, 1998a). However, the ethnic groups were comparable on risk status, and
ethnic effects persisted after controlling for parental depression as well as depressive
symptoms and psychosocial functioning in the adolescent. Finally, the clinical significance
of cross-ethnic differences in sleep profiles, including reduced sleep efficiency or stage 4
sleep, and more REM sleep, is not clear. Although these markers are associated with
psychopathology traditionally (Benca et al., 1992), they are based largely on Non-Hispanic
White populations and may not generalize to other ethnic/racial groups.

4.1. Relationship between sleep profiles and psychopathology
The cross-ethnic differences in sleep patterns suggest that various ethnic groups have
different sleep needs that evolved as a result of interactions between genetic/biological and
socio-cultural processes (Achermann et al., 1993; Carskadon et al., 2004). Alternatively, the
sleep variations might suggest differential vulnerability for specific psychiatric disorders.
For example, the sleep profile observed in African-Americans (particularly in males), with
less efficient sleep, reduced slow-wave sleep and relatively normal REM sleep, is similar to
the sleep characteristics observed in chronic insomnia (Basta et al., 2007) and in anxiety
disorders (Mellman, 2006). In support of this hypothesis, in a recent study comprising a
large sample of adolescent students from diverse ethnic backgrounds, African-American
males reported the highest levels of physiological anxiety symptoms (McLaughlin et al.,
2007). In the current study, there was no evidence of high level of anxiety symptoms, sleep
complaints or stress levels in African-Americans. Nevertheless, when the physiological
anxiety symptoms observed in other studies are taken in the context of residence in an inner
city environment and associated stress levels, hyperarousal and chronic insomnia are likely
(Basta et al., 2007).

In contrast to the NREM sleep changes in African-Americans, Mexican-Americans, females
in particular, manifested increased REM sleep in the current study. Increased REM sleep is
frequently associated with depression, and in the adolescent study described above, Hispanic
females experienced higher levels of both depressive and anxiety symptoms than the other
groups (McLaughlin et al., 2007). Epidemiological studies in adults also reported
differences in the prevalence of psychiatric disorders among ethnic groups (Alegría et al.,
2007; Breslau et al., 2006; Williams et al., 2008; Takeuchi et al., 2007).
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Another possibility for the cross-ethnic differences in sleep profiles is that different
pathophysiological mechanisms operate among groups (Basta et al., 2007). Giles et al.
(1998b) found that African-American patients with depression had less sleep duration, and a
higher proportion of stage 2 sleep, but lower proportion of slow-wave sleep, compared with
Euro-American patients with depression. In contrast, Euro-American patients manifested
shorter REM latency, more REM sleep and increased phasic activity during REM sleep.
These cross-ethnic differences in sleep patterns were not accounted by demographic features
or clinical profile of the depressive illness. In a separate study, African-American male
patients with depression, but not females, showed evidence of reduced slow-wave sleep
compared to Asian-American, Hispanic and Non-Hispanic White patients with depression
(Poland et al., 1999). In addition, African-American and Asian-American patients had less
REM sleep compared with Hispanic and Non-Hispanic White patients. Not only did the
quantity of REM sleep differ, but also the distribution of REM sleep varied across the night
among these four ethnic groups. African-Americans and Asian-Americans had considerably
less REM sleep in the first three episodes compared with Hispanics and Non-Hispanic
Whites, whereas the reverse was true for the fourth REM episode.

Since the sleep dysregulation in African-American patients with depression was relatively
specific to NREM sleep, it is speculated that they have a weakened slow-wave sleep
generator (Achermann et al., 1993). In contrast, Hispanic and Non-Hispanic White patients
with depression might have increased REM sleep pressure. In addition to inherent biological
differences in sleep regulation among ethnic groups, psychosocial factors also can affect
sleep patterns. For example, the sleep architecture changes associated with psychosocial
stress and chronic insomnia are relatively specific to NREM sleep, specifically reduction in
slow-wave sleep (Basta et al., 2007), as was also observed in the current study. Similarly,
increased life-stress was shown to precipitate depression in the absence of REM sleep
abnormalities (Cartwright, 1983; Monroe et al., 1992). It is important to note, however, that
the variability in sleep patterns among different ethnic groups is not restricted to depression.
Similar patterns were observed in volunteers with no evidence of psychiatric illness, and
they probably reflect ethnic differences in sleep regulation rather than an effect of depressive
disorder. It is possible that the normal variations in sleep patterns among different ethnic
groups become exaggerated during clinical manifestation of depression, and longitudinal
studies should address this issue in the future.

4.2. Treatment implications of cross-ethnic differences in sleep patterns
Given that cross-ethnic variations in sleep profiles exist in patients with psychiatric
disorders, they have potential implications for the treatment of these disorders. For example,
different antidepressant drugs have distinctly different effects on sleep (Thase, 2006).
Selective serotonin reuptake inhibitors strongly suppress REM sleep, and they also might
worsen sleep continuity disturbances and reduce slow-wave sleep. In contrast, bupropion,
nefazodone and trimipramine tend to preserve REM sleep and might improve sleep
efficiency. Few drugs actually restore slow-wave sleep although some tricyclic agents and
trazodone have been shown to enhance slow-wave sleep. If African-Americans and Asian-
Americans have comparatively less REM sleep than Hispanics and Non-Hispanic Whites,
they might be more sensitive to the effects of REM-suppressing agents. Evidence indicates
that African-Americans and Asian-Americans are more sensitive to antidepressants than
Non-Hispanic Whites, as demonstrated by clinical response at lower doses and a higher
frequency of side effects in these groups (Lin, 2001). Ethnically sensitive treatment
guidelines based on sleep profiles might reduce treatment-related sleep difficulties and
enhance compliance.

In summary, polysomnography profiles of African-American, Asian-American, Mexican-
American and Non-Hispanic White adolescents were, for the most part, comparable. There
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were some notable differences, however. African-Americans manifested reduced sleep
efficiency, more stage 2 sleep and reduced stage 4 sleep that was more predominant in
males. In contrast, Mexican-Americans, females in particular, had more REM sleep. The
clinical significance of these cross-ethnic differences is not known. Sleep disturbances
increase vulnerability for common psychiatric disorders, and many psychotropic agents also
affect sleep. In order to better understand the role of sleep dysregulation in psychopathology,
future research should focus on the interactions between genetic/biological and socio-
cultural factors among different ethnic groups.
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Fig. 1.
Sleep architecture measures stratified by gender and ethnicity (AA = African-American; AS
= Asian-American; MA = Mexican-American; and NHW = Non-Hispanic White).
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Fig. 2.
REM sleep profiles across the night stratified by gender and ethnicity (AA = African-
American; AS = Asian-American; MA = Mexican-American; and NHW = Non-Hispanic
White).
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