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Abstract

Dramatic changes in sleep duration, schedules, and quality put adolescents at higher risk of negative outcomes, such as
poorer physical and psychosocial adjustment. While significant attention has been paid to the role of proximal contexts
(e.g., family), less is known about the longitudinal interplay between exo- (e.g., neighborhood characteristics) and macro-
contextual (e.g., ethnic/racial discrimination) influences and adolescents’ sleep quality. Therefore, this review aimed to
summarize findings from available longitudinal research to understand the role of structural factors and experiences in
the distal contexts of development in influencing sleep quality in adolescence. A total of 10 studies were included in
this systematic review. The results highlighted the detrimental consequences of structural factors and experiences at the
exo- and macro-systems for adolescents’ sleep duration, quality, and disturbances. Specifically, neighborhood economic
deprivation, ethnic/racial minority status, community violence and victimization, and ethnic/racial discrimination were
all linked to significantly lower sleep quality. Overall, this review highlighted the need for more longitudinal and multi-
method studies addressing sleep quality as embedded in contexts and the reciprocal influences among the multiple layers

of adolescents’ development.
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Introduction

Sleep is considered a gateway to well-being, positive adjust-
ment, and functioning at every life stage (for a review, see
Chaput et al., 2016), especially in adolescence (McGlinchey,
2015). Healthy and good quality sleep can be theorized as a
multidimensional construct, composed of satisfaction with
sleep, alertness during waking hours, regular sleep sched-
ule, a proper amount of sleep duration, and ease of falling
asleep and returning to sleep (Buysse, 2014). However,
dramatic changes in sleep duration, schedule, and quality
occur in adolescence, possibly leading to depression (for a
meta-analysis, see O’Callaghan et al., 2021) and poor psy-
chosocial adjustment (e.g., Shimizu et al., 2020) and aca-
demic performance (e.g., Liu et al., 2021). Sleep changes
and patterns can be conceived as embedded in and resulting
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from a wide range of factors positioned in the multiple
concentric ecological systems of youth’s development (El-
Sheikh & Sadeh, 2015; Grandner, 2019). While significant
attention has been paid to the influence of individual char-
acteristics (e.g., pubertal changes; Foley et al., 2018) and
micro-contexts (e.g., parent-child relationship; for a review,
see Varma et al., 2021), how sleep is intertwined with exo-
(e.g., neighborhood) and macro-contextual (e.g., culture)
factors is still poorly known. This study addressed this gap
by adopting an ecological (Bronfenbrenner, 1979, 2005)
and transactional (Sameroff, 2009) perspective to systemati-
cally review available findings on the longitudinal interplay
between sleep changes in adolescence and exo- and macro-
contextual factors.

The Outer Systems of Development: The Exo- and
Macro-Contexts

The ecological (Bronfenbrenner, 1979, 2005) and transac-
tional (Sameroff, 2009) models conceive development as
a result of continuous bidirectional influences between the
person and the multiple concentric systems that surround
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individuals and compose their ecological environment.
Therefore, development unfolds within different micro-
systems that closely interact with one another (i.e., the
meso-system) and are nested in and influenced by broader
exo- and macro-systemic factors. Micro- and meso-systems
can strongly influence youth’s development and function-
ing since the individual is directly in contact with social
agents and experiences happening in these proximal lay-
ers. However, these contexts are themselves embedded in
and influenced by broader factors positioned at the exo- and
macro-systems (Bronfenbrenner & Morris, 2007).

The exo-system is the ecological milieu of proximal
contexts because it comprises the interactions and pro-
cesses that might affect (or be affected by) the micro- and
meso-contexts, and in turn, the developing individual. For
instance, an exo-systemic feature such as the neighborhood
characteristics, might shape the conditions under which the
core family micro-system forms and functions and in turn,
influence the developing child (Bronfenbrenner & Mor-
ris, 2007). Taking a step further, the macro-system refers
to the outermost layer that includes the culture or subcul-
tures, belief systems, and ideologies in a given time and
place (Bronfenbrenner, 1979). For instance, specific cultural
norms and expectations in a given place (e.g., country) can
influence individual development by framing the conditions,
opportunities, and challenges faced in their micro-, meso-,
and exo-contexts. Elements of the exo- and macro-systems
could be differentiated into two categories: the structural
features (e.g., neighborhood SES, ethnic/racial minority
status) and the experiences (e.g., community violence expo-
sure, ethnic/racial discrimination) occurring at these levels.
Both might highlight a nuanced interplay between adoles-
cents’ development and sleep quality (El-Sheikh & Sadeh,
2015).

The Role of Structural Factors

Structural factors at multiple levels reflect specific fea-
tures of exo- and macro-contexts that might affect youth’s
outcomes and well-being. These are usually stable and
enduring features that set the specific opportunities and
constraints for adolescents’ development and adjustment.
At the exo-system level, neighborhood structural features
are particularly relevant in the study of development as they
contribute to defining the ambient (e.g., noise), built (e.g.,
stores, street connectivity), and social (e.g., safety, crime)
environments individuals inhabit (Billings et al., 2020). On
this line, a core structural feature is neighborhood socioeco-
nomic deprivation. It encompasses the physical (e.g., vacant
houses), economic (e.g., average income, number of indi-
viduals receiving public assistance), and social (e.g., unem-
ployment rate, residential instability) hazards that might
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contribute to creating poor and disrupted environments
(Galobardes, 2006). Previous research has highlighted that
neighborhood determinants might explain a significant por-
tion of the variance in youth’s health outcomes (Sellstrom &
Bremberg, 2006) and have been linked to poorer academic
performance, drug use, higher levels of internalizing and
externalizing problems, and delinquency (for reviews, see
Leventhal & Brooks-Gunn 2000; van Vuuren et al., 2014).

Another key factor linked to poorer adjustment outcomes
is adolescents’ ethnic/racial minority status. While race
and ethnicity are inherently individual features, the status
of ethnic majority or minority changes depending on the
specific contexts (e.g., school, neighborhood, country) in
which an individual is situated. For instance, an individual
can be an ethnic majority member in one setting (e.g., in
the classrooms) and an ethnic minority member in other(s)
(e.g., in the neighborhood or society at large). Additionally,
the majority/minority status becomes salient and relevant
within the macro-system’s shifting norms, attitudes, values,
and expectations (Galliher et al., 2017). That is, the macro-
context includes a set of cultural stereotypes and expecta-
tions that influence how ethnic/racial minority members
are perceived, the challenges they face, and the opportuni-
ties they have in a given place and moment (Juang et al.,
2021; Moffitt & Syed, 2021). In turn, these factors can
shape the individual and social experiences of both major-
ity and minority youth, as well as their levels of adjustment
and well-being. Extant research has highlighted that ethnic/
racial minority individuals tend to display poorer physical
health (e.g., Schnittker & McLeod 2005) and psychologi-
cal outcomes (e.g., Alegria et al., 2015) compared to their
ethnic majority peers, as a consequence of systematic social
inequalities faced in their proximal and distal contexts of
development.

The Role of Subjective Experiences

Adolescents’ development is influenced not only by struc-
tural characteristics but also by the subjective experiences
they face and the strategies they adopt to adjust to their
ecological environments. Core experiences encountered in
the exo-system mostly revolve around issues of exposure
to violence in the community, which includes both physi-
cal victimizations (i.e., being subjected to acts of force) and
witnessing violence (i.e., seeing violent acts perpetrated
against others) in the neighborhood context. These expe-
riences have been associated with externalizing problems
and aggression (e.g., Pinchevsky et al., 2014; Zimmerman
& Posick, 2016), emotion dysregulation, and internalizing
symptoms (Gaylord-Harden et al., 2011; Heleniak et al.,
2018).
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Moving toward the macro-context, beliefs, values, and
ideologies positioned at this level also shape adolescents’
experiences, developmental tasks, and adjustment mecha-
nisms. It is the case for ethnic/racial discrimination, which
can be conceived as a sustained adverse experience. In line
with models of stress proliferation (Pearlin et al., 2005),
discrimination not only increases individuals’ stress lev-
els directly but might also set in motion additional adverse
conditions (e.g., poor social relationships, low academic
functioning) or increase the salience of daily hassles. These
mechanisms help understand the associations found between
ethnic/racial discrimination and poorer adjustment and
well-being (e.g., Bayram Ozdemir & Stattin 2014; Benner,
2017), which are especially impactful in adolescence. Spe-
cifically, as cognitive, emotional, and social development
unfolds from early to late adolescence and into young adult-
hood, youth acquire more sophisticated abilities to success-
fully cope with experiences of ethnic/racial discrimination
(e.g., Brittian et al., 2013). Therefore, younger adolescents
might not be yet equipped to face instances of ethnic/racial
discrimination or negative experiences in their exo- and
macro-contexts. In turn, these might have more detrimental
short- and long-term consequences for their adjustment and
functioning (for a meta-analysis, see Benner et al., 2018).

Associations Between Sleep and Exo- and Macro-
Contextual Factors

The literature reviewed so far points to the importance of
structural and experiential factors in the outer contexts (exo-
and macro-systems) for adolescents’ development. Taking
a step further, it is worth examining the interplay between
these distal ecological contexts and youth’s sleep. Sleep is
conceived as a multidimensional construct consisting of
quantitative and qualitative aspects, which can be evaluated
through either subjective (e.g., self-report, sleep diaries) or
objective (e.g., actigraphy) assessment methods. Quantita-
tive aspects refer to sleep duration (i.e., the number of hours
slept at night). In contrast, qualitative elements refer to the
configuration of different sleep parameters, such as sleep
efficiency (i.e., the amount of time a person is asleep during
the time spent trying to sleep) and individuals’ satisfaction
with their sleep. The interplay of these aspects contributes to
configuring good (e.g., proper sleep duration and high sleep
efficiency) or poor sleep quality (e.g., sleep deprivation and
low sleep efficiency) (Meltzer et al., 2021). Poor sleep qual-
ity could also lead to insomnia symptoms, mainly difficul-
ties initiating and maintaining sleep at night (Blake et al.,
2011). Reporting poor sleep quality represents a common
problem in adolescence (Gradisar et al., 2011), with short
and long-term adverse health outcomes, including obesity

(Fatima et al., 2016), cognitive impairment (Short et al.,
2018), and mental health problems (Hestetun et al., 2018).

Addressing the interplay between structural factors of the
exo- and macro-systems and sleep quality, previous cross-
sectional studies highlighted how living in neighborhoods
characterized by high disruption, social fragmentation, and
low socioeconomic status was associated with poorer sleep
duration and quality among adolescents (Pabayo et al.,
2014; Umlaufet al., 2011) and adults (for a review, see Hale
et al., 2015). Moreover, sleep disparities were also found
among children and adolescents depending on their status
as ethnic/racial minorities (for a review, see Guglielmo et
al., 2018). In most studies, White majority youth reported
longer total sleep time and better sleep quality than their
ethnic minority peers (e.g., Marczyk Organek et al., 2015;
Moore et al., 2011).

Together with the increased attention paid to structural
factors at distal levels, research has also highlighted the
associations between negative experiences (e.g., exposure
to violence and victimization in the community, ethnic/
racial discrimination) and sleep problems (i.c., repeated
difficulty with sleep initiation, duration, and consolida-
tion), quality, and duration. For instance, early adolescents
who witnessed higher levels of community violence and
those who were victimized by peers at school also reported
poorer sleep quality (Lepore & Kliewer, 2013). Similarly,
perceived ethnic/racial discrimination was associated with
decreased sleep quality among college students (Gordon
et al., 2020) and was found to explain ethnic disparities in
sleep outcomes (Fuller-Rowell et al., 2017). That is, Afri-
can American young adults reported higher levels of per-
ceived discrimination, which in turn accounted for shorter
sleep duration and poorer efficiency over time compared
to their European American peers. These results have been
explained in relation to the sleep and stress disparities
model (Levy et al., 2016), according to which witnessing
violence, being victimized or discriminated against are det-
rimental events that initiate physiological stress responses
in the individual, lead to intrusive thoughts, and increase
reactivity to other stressors disrupting the sleep-wake cycle
and hindering sleep quality (e.g., Lepore & Kliewer 2013).

Overall, the literature examining the associations between
exo- and macro-contexts and sleep during adolescence is
advancing rapidly (Mayne et al., 2021), recognizing the
importance of distal influences combined with proximal fac-
tors. However, most of the research has adopted cross-sec-
tional designs and has investigated each factor or ecological
context separately, thus providing a scattered picture of the
influences at play. Conversely, longitudinal studies allow
examining the interplay between distal factors and changes
(if any) in individual functioning over time, possibly pro-
viding a more nuanced understanding of the continuous
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Fig. 1 Sleep and Exo- and Macro-Contextual Variables Examined in the Current Review

dynamic transactions of the person in contexts. Thus, lon-
gitudinal designs might provide novel insights into the bidi-
rectional influences between exo- and macro-contextual
determinants and sleep during adolescence. Meta-analyses
and systematic reviews of longitudinal studies (Crocetti et
al., 2021; Schulz et al., 2023) are becoming increasingly
common as they can provide evidence on the development
and interplay of the variables of interest over time. In this
vein, the current study systematically reviewed longitudinal
research to provide a comprehensive understanding of the
transactions between adolescents’ sleep and their distal con-
texts of development.

The Current Study

Considering the importance of proper sleep for adolescents’
adjustment and well-being, it is crucial to tackle the envi-
ronmental conditions that might contribute to its develop-
mental changes. To this end, the current study systematizes
previous findings on the longitudinal associations between
exo- and macro-contextual features and adolescents’
sleep. An overview of the factors examined is presented in
Fig. 1. Specifically, the purpose of this systematic review
is twofold. First, it aims to understand the role of struc-
tural features of the exo- (e.g., neighborhood deprivation)
and macro-contextual systems (e.g., ethnic/racial minority
status) in influencing youth’s sleep. Second, it examines
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the longitudinal interplay between the experiences in both
distal contexts (e.g., community violence, ethnic/racial dis-
crimination) and sleep. In line with the multidimensional
approach to sleep, in addressing both aims, several indica-
tors of sleep quality are considered (i.e., duration, quality,
and problems). Examining sleep changes from an ecological
and transactional perspective is crucial to inform evidence-
based interventions aimed at supporting proper sleep during
adolescence.

Method

This study was conducted following the PRISMA guidelines
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; Page et al., 2021). The PRISMA checklist
is available in the Supplemental Materials (S1). This sys-
tematic review was preregistered in the PROSPERO data-
base, registration ID: CRD42021281002. The current study
is part of a larger project aiming to review longitudinal
research studying the interplay between sleep quality and
several socio-contextual factors (e.g., family, peers, school,
and media use) in adolescence.

Eligibility Criteria

Following the PRISMA guidelines (Page et al., 2021), spe-
cific eligibility criteria were defined. Studies were eligible
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for the systematic review if they had the following char-
acteristics: (a) participants had to be adolescents from the
general population aged between 10/11 and 18/19 years old;
(b) the study design had to be longitudinal (with at least
two assessments, such as two-wave longitudinal studies or
daily diaries); (c) studies examined at least one aspect of
sleep and one of the exo- and macro- context (for an over-
view of the main dimensions see Fig. 1); (d) sleep could be
measured with either objective (e.g., actigraphy, polysom-
nography) or subjective standardized measures (e.g., sleep
diaries, questionnaires). Regarding the characteristics of the
publication, both peer-reviewed journal articles and grey
literature that can be retrieved through database searches
(e.g., doctoral dissertations) were included to avoid selec-
tion biases and strengthen the methodological rigor of the
systematic review (Ferguson & Brannick, 2012). Finally, no
restrictions were applied based on the year and the language
of publication.

Literature Search

To systematically identify eligible relevant research pub-
lished in peer-reviewed journal articles or available as grey
literature, different search strategies were applied. First, sev-
eral bibliographic databases were systematically searched:
Web of Science, Scopus, PsycINFO, PsycArticles, PubMed,
MEDLINE, ERIC, ProQuest Dissertations and Theses, and
GreyNet. In each database, the following combination of
keywords was searched: (Sleep* OR insomnia* OR poly-
somnogram* OR REM OR actigraph* OR EEG* OR motor
activity* OR circadian* OR chronotype*) AND (pediatr*
OR paediatr* OR teen* OR school* OR adolescen* OR
youth* OR young* OR child*) AND (longitudinal* OR
prospective® OR follow up* OR daily* OR day-to-day OR
wave™*). Since this work was part of a larger project, the
search did not include keywords specific to the exo- and
macro-contexts. However, during the selection of studies,
full texts were selected based on the variables examined and
assigned to either this or the other systematic reviews that
are part of the project. Full query strings used in each data-
base are reported in the Supplemental Material (S2).

This main bibliographic search was complemented with
additional search strategies. The websites of the journals
deemed most likely to publish studies on the topic were
searched. These journals were identified based on the sta-
tistics of the search previously conducted on Web of Sci-
ence, selecting the fifteen journals in which most articles
matching our search strategy had been published (the full
list of journals is reported in the Supplemental Materials
S3). This search was performed to identify in-press articles
(e.g., online first) which matched the eligibility criteria. Fur-
thermore, conference proceedings from recent sleep-related

journals were screened (Journal of Sleep Research, in which
European Sleep Research Society Congress proceedings
were published and Sleep Medicine, in which the World
Sleep Congress proceedings were published). Reference
lists of the most relevant published systematic reviews and
meta-analyses were also checked (e.g., Scherrer & Preckel
2021; the complete list is reported in the Supplemental
Materials S4). Finally, the reference lists of included stud-
ies were checked to further identify relevant studies not
initially found through the other search strategies. The first
three search strategies were all performed on September
23rd, 2021, while the last one was conducted at the end of
the selection process (i.e., June 2022). The searches and the
screening were run and managed on Citavi 6 software.

Selection of Studies

The results of the search strategies are reported in the
PRISMA diagram (Fig. 2). A total of 36,748 abstracts were
identified, and from these 16,327 duplicates were removed.
Two raters screened the remaining records (N=20,421)
independently and simultaneously. The percentage of
agreement was substantial (Cohen’s Kappa=0.81). Dis-
crepancies were discussed with a third rater, and the final
decisions were taken reaching a consensus among the three
evaluators.

A total of 371 records were selected at this step. Next, the
full texts were screened following the same procedure used
for abstract screening (the agreement was high; Cohen’s
Kappa=0.75). At this stage, full texts were screened and
coded depending on the variable(s) examined in associa-
tion with sleep. For the purpose of the current review, only
studies including at least one facet of sleep and one exo- or
macro-systemic outcome variable were included. In total,
10 studies were included in this systematic review (for rea-
sons of exclusions, see Fig. 2).

Coding of Primary Studies

To extract relevant information from the selected primary
studies, an excel spreadsheet was prepared. All the included
studies were coded independently and simultaneously by
two raters (the percentage of agreement was 91%). Discrep-
ancies were discussed with a third rater and solved among
the three evaluators.

First, the characteristics of the publication were coded:
type of publication (i.e., journal article or grey literature),
year of publication, and language of publication. Second,
the characteristics of the studies were coded: funding
sources (i.e., international funding, national funding, local
funding, multiple funding sources), number of waves of the
longitudinal design, interval between waves, dimensions of
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each study (coded according to the variables presented in
Fig. 1), and source of information used to evaluate them
(i.e., self-reports, objective assessment). Third, the charac-
teristics of the participants were coded: sample size, gender
composition of the sample (% females), mean age, geo-
graphical location, and ethnic composition of the sample.

Finally, data necessary for effect size computations
were extracted. Due to the high heterogeneity of the stud-
ies included, different effect sizes were coded to address the
first (i.e., investigating how structural factors at the exo-
and macro-contexts affect sleep quality in adolescence)
and the second (i.e., evaluating the interplay between exo-
and macro-contextual experiences and sleep quality) aims
(see Strategy of analysis section). When data for effect size
computations were not reported in primary studies, study
authors were contacted by email to request missing data. In
total, eight authors were contacted to obtain all (or part of)
the necessary data for effect size computations. If authors
did not answer the first request, three reminders (one every
two weeks) were scheduled. Two authors replied by pro-
viding the requested data; two replied specifying that they
could not provide the required data (e.g., they could not
access the dataset anymore); and four did not respond to
the request. The total number of 10 studies included in
the review accounts for three studies that were excluded
because of insufficient data, as indicated in the PRISMA
diagram (Fig. 2).
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Methodological Quality Assessment and Risk of Bias

The quality assessment of studies was performed indepen-
dently by the first two authors by using an adapted version
of the Newcastle-Ottawa Scale (NOS) for cohort studies
(Wells et al., 2022). Since the current systematic review
included only longitudinal studies, the assessment areas
of the scale were adapted to the relevant characteristics of
the specific study design as done in previous research (e.g.,
Buizza et al., 2022). Specifically, the adapted version of the
NOS included six items, categorized in the three dimensions
of Selection, Comparability, and Outcome. For each item,
a series of response options is provided, and a star system
is used, assigning a maximum of one star for each Selec-
tion and Outcome items and a maximum of two stars for
the Comparability item to high quality studies. The full list
of items is available in Document S5 of the Supplemental
Material.

Strategy of Analysis

To address the first research question (i.e., studying the role
of structural factors on sleep quality), two types of effect
sizes were coded. Specifically, (a) correlations were used to
examine the effect of neighborhood features, and (b) sleep
variables means and standard deviations of different ethnic/
racial groups at each wave were extracted to estimate the
mean-level differences over time based on the ethnic/racial
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minority status. Addressing the second research question,
cross-lagged correlations were extracted to evaluate the
interplay between adolescents’ sleep quality and their expe-
riences at both the exo- (i.e., community violence exposure,
victimization) and the macro- (i.e., perceived ethnic/racial
discrimination) contexts. In these analyses, the sleep vari-
ables could be either dependent or independent variables,
depending on how they were examined in the included stud-
ies. That is, the extracted cross-lagged correlations were
based on either a specific factor measured at one time point
(e.g., perceived ethnic/racial discrimination at T1) and sleep
quality variables at a later time point (at T2; i.e., sleep qual-
ity as the dependent variable), or sleep quality variables at
one time point (at T1; i.e., sleep quality as the independent
variable) and the outcome variable measured at the follow-
ing time point (e.g., perceived ethnic/racial discrimination
at T2).

Due to the limited number of studies examining the vari-
ables of interest, most research questions were addressed
through a qualitative review of the findings. For each study,
effect sizes were estimated as Pearson’s correlations, con-
verted into Fisher’s Z-scores for computational purposes,
and converted back into correlations for presentation
(Lipsey & Wilson, 2000). For ease of interpretation, cor-
relations of [0.10|, |0.30|, and |0.50| are considered small,
medium, and large effect sizes, respectively (Cohen, 1988;
Ellis, 2010). Variance, standard error, confidence interval at
95%, and statistical significance for each effect size were
computed.

When at least three studies (Cheung & Vijayakumar,
2016; Crocetti, 2016) were available, a meta-analysis was
conducted using the software ProMeta3 to obtain an overall
estimate. The random-effects model was used as a conserva-
tive approach to account for different sources of variation
among studies (i.e., within-study variance and between-
studies variance; Borenstein et al., 2010). Moreover, het-
erogeneity across studies was assessed with the QO statistic,
to test if it was statistically significant, and the I? index to
estimate it (with values of 25%, 50%, and 75%, respectively
denoting a low, a moderate, and a high proportion of dis-
persion in the observed effects that would remain should
sampling error be removed; Higgins et al., 2003). The age
of participants was tested as possible moderator using meta-
regression (Viechtbauer, 2007) to unravel whether the inter-
play between sleep and distal contexts changes at different
phases of adolescence. Finally, publication bias was exam-
ined through the Egger’s regression method (Egger et al.,
1997), which statistically tests the asymmetry of the funnel
plot, with non-significant results indicative of the absence
of publication bias.

Results
Study Characteristics

Ten studies were included in the systematic review. A
summary of the characteristics of the included studies is
reported in Table 1. Regarding the characteristics of the
publication, most of the studies were articles published in
peer-reviewed journals (90%), and only one was a disserta-
tion. All the included studies were published in the Eng-
lish language. In terms of year of publication, three studies
(30%) were published very recently (i.e., between 2018 and
2021) and the remaining (70%) were published before 2017.
With regards to the study design, most (70%) were daily
studies, and the remaining included two-time points (10%)
or three or more (20%). The average time lag between adja-
cent waves, excluding daily studies, was almost two years
and a half (M=29.6 months, SD=36.8 months), ranging
from 5 months to 6 years. Half of the studies assessed sleep
variables using self-report measures (50%), the remaining
(40%) used objective measures (i.c., actigraphy), and one
used both methods of assessment (10%). Most studies (70%)
reported one or multiple funding sources. The total num-
ber of participants was 16,889 (M=3,377.8, SD=6,361.3).
Most samples were gender-balanced (the average percent-
age of females across samples was 58.9%; range 45.7-73),
and the average age of sample participants at baseline was
14.3 years (SD=1.5, range: 11.3—15.8 years). With regards
to the geographic context of the studies, all the included
studies were conducted in the USA.

Methodological Quality and Risk of Bias of the
Studies

Results of the methodological quality and risk of bias assess-
ment are reported in Appendix A. Two of the authors inde-
pendently evaluated the quality of the studies included with
a high percentage of agreement (i.e., 90%). Specifically,
nine out of the ten included studies displayed high quality
and only one medium quality. Thus, the overall quality of
the studies was high with a consequent low risk of bias.

The Effect of Structural Features of Exo- and Macro-
Context on Sleep Variables over Time

The first aim of the current systematic review was to exam-
ine the role of structural factors in influencing adolescents’
sleep. Specifically, three studies evaluated the influence of
structural elements at the exo- (i.e., neighborhood features)
and macro-contexts (i.e., ethnic/racial minority status) on
later levels of sleep (i.e., sleep duration, objective sleep
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Table 1 (continued)

Characteristics of the participants

Characteristics of the studies

Characteristics of
the publication
Zeiders, Journal

Study
2017

Mexican
100%;

113 50.00 15.73 USA

Subjective

Ethnic/racial

Subjective

Seep dura-

Daily

2017 Multiple Daily

US-born
85.8%

discrimination

tion; Sleep
quality

article

quality, sleep disturbances). The main findings are summa-
rized in Table 2.

One study (Bagley et al., 2018) evaluated the effect
of neighborhood SES and social fragmentation on sleep
duration and efficiency. It found a significant association
between neighborhood features and objective measures of
sleep. That is, participants living in a fragmented and indi-
gent environment displayed shorter total sleep time, while
neighborhood economic deprivation was also linked to
lower levels of sleep efficiency.

Regarding the role of belonging to a minority ethnic/
racial group (i.e., African American, Hispanic, biracial),
three studies (Bagley et al., 2018; Bellatorre et al., 2017;
El-Sheikh et al., 2016) evaluated its effect on sleep duration.
Ethnic/racial minority adolescents displayed shorter sleep
duration compared to their majority peers, based on both
objective (i.e., actigraphy; Bagley et al., 2018; El-Sheikh et
al., 2016) and subjective (i.c., self-report; Bellatorre et al.,
2017) assessments. As shown in Table 3, the overall effect
obtained through the meta-analytical calculation was small
but significant (r=-.13, p<.05). Egger’s test was not sig-
nificant, highlighting the lack of publication bias (p =.16).

Finally, only one study (Bellatorre et al., 2017) examined
the association between ethnic/racial minority status and
sleep disturbances. This study found a significant difference
in the mean levels of insomnia symptoms between major-
ity and minority youth, with White adolescents reporting
more troubles falling asleep and more difficulties getting to
sleep than Black youth, but no difference in troubles staying
asleep. However, when looking at the effect size reported
as Pearson’s correlation in Table 2, no significant effect of
ethnic/racial minority status was found on any self-reported
insomnia symptoms.

The Interplay Between Exo- and Macro-contextual
Experiences and Sleep

The second aim of this review was to examine the interplay
between experiences in the exo- and macro-contexts and
sleep in adolescence. The selected primary studies examined
a heterogeneous array of experiences, which were grouped
into three main theoretical categories: community violence
exposure, victimization, and ethnic/racial discrimination.
The main findings are summarized in Tables 4 and 5 for
experiences at the exo- and macro-contexts, respectively.
Regarding experiences at the exo-contextual level, two
studies (Fairborn, 2010; Kliewer & Lepore, 2015) evaluated
the longitudinal effect of community violence exposure on
sleep quality in adolescence. Results showed that exposure
to community violence was longitudinally associated with
less subjective sleep quality and duration. Furthermore, one
study (Kliewer & Lepore, 2015) found that victimization in
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Table 2 The effect of structural factors on sleep quality over time

Study  Sleep variable Sleep Structural fac- Main effect reported ~ Effect size Main findings
assessment tor variable expressed
as Pearson’s
correlations
Neigh- Bagley Sleep duration Objective Neighborhood B = - 13.47 (5.04)" Higher levels of economic
borhood etal., (Actigraphy) economic deprivation were associ-
features 2018 Sleep Objective deprivation B=-1.79(0.66)" ated with fewer total sleep
efficiency (Actigraphy) minutes and poorer sleep
efficiency. When account-
ing for social fragmenta-
tion, these results remained
significant.
Sleep duration Objective Neighbor- B=-6.85(543) Higher levels of social frag-
(Actigraphy) hood social mentation were associated
Sleep Objective fragmentation B = — 1,00 (0.30)" with fewer total sleep min-
efficiency (Actigraphy) utes. When accounting for
economic deprivation this
result was not significant
anymore.
Ethnic/ Bagley Sleep duration Objective Ethnic/racial r=-.17 -0.17" African Americans had
racial etal., (Actigraphy) minority shorter sleep periods and
minority 2018 Sleep Objective status r=—.09 ~0.09 fewer sleep minutes than
status efficiency (Actigraphy) (0=European European Americans.
American,
1 =African
American)
Bel- Sleep dura- Self-reported Ethnic/racial ~ T1: Myw=7.61(0.94) — 0.06" Non-Hispanic White partici-
latorre  tion during minority Myp=7.31(1.21) ™" pants reported significantly
etal., weekdays status T3: Myw=7.58(1.02) more troubles falling asleep,
2017 (non-Hispanic  Myyp=7.15(1.04) - more difficulty getting to
Sleep dura-  Self-reported ~ White vs. T1: Myw=9.37(1.46) —0.01 sleep, and longer sleep
tion during non-Hispanic Myp=9.23(1.79) duration during weekdays
weekends Black) T3: Mypw=9.06(1.41) than Non-Hispanic Black.
Myp=8.96(1.74)
Insomnia Self-reported T1: Myyw=2.50(1.21) 0.04
symptoms Myyp=2.16(1.19) **
(Troubles fall- T3: Mypw=2.33(1.17)
ing asleep) Myp=2.10(1.14) ™
Insomnia Self-reported T1: Myyw=2.32(1.25) 0.03
Symptoms Myyp=2.21(1.24)
(Troubles stay- T3: Mypyw=2.21(1.18)
ing asleep) Myp=2.18(1.20)
Insomnia Self-reported T1: Mygw=2.21(1.39) 0.03
Symptoms Myp=1.91(1.33) **
(Difficulty get- T3: Mypw=2.03(1.28)
ting to sleep) Myp=1.82(1.15) ™
El- Sleep duration Objective Ethnic/racial ~ Mg, = 413.52 min -0.22™" European Americans
Sheikh (Actigraphy) minority (50.27) reported longer sleep dura-
etal., status My, =387.97 min tion compared to African
2016 (0=FEuropean (61.93) ™ Americans.
American,
1 =African
American)

Note. B=Unstandardized regression coefficient and standard error estimate in parenthesis; »=Pearson’s correlation coefficient; T =Time; Mg
= Mean and standard deviation in parenthesis for the Non-Hispanic Black; Myyw = Mean and standard deviation in parenthesis for the Non-
Hispanic White; My, = Mean and standard deviation in parenthesis for the European American; M, , = Mean and standard deviation in paren-
thesis for the African American

ke

p<.05, "p<.01,

<001
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Table 3 Overall meta-analytical effects

Overall effect k ES Q 2
[95% CI]
Ethnic/racial minority status' T1 — 3 -0.13"  10.29" 80.57
Sleep duration T2 [-0.26,
-0.00]
Ethnic/racial discrimination T1 — 4 —-0.07" 1.52 0.00
Sleep variables® T2 [-0.12,
-0.01]

Note. 'Ethnic/racial minority status was coded as 0 for ethnic/racial
majority and 1 for ethnic/racial minority groups. To compute the
overall meta-analytic effect, the effect sizes of studies were recoded
so that lower ethnic/racial discrimination at T1 was related to higher
sleep quality parameters at T2. k=number of studies; ES=Effect
Size; CI=Confidence Interval; Q=heterogeneity test; I>=heteroge-
neity test

p<.05, " p<.01

the community was predictive of more severe sleep prob-
lems over time.

Regarding the interplay between ethnic/racial discrimi-
nation and sleep, six studies examined this link (Dunbar
et al., 2017; El-Sheikh et al., 2016; Wang & Yip, 2020;
Yip, 2015; Yip et al., 2020; Zeiders, 2017). Of these, four
focused on the association between ethnic discrimination at
one time point (T1) and sleep quality variables at a later
time (at T2), which allowed for a meta-analytical calcula-
tion. As shown in Table 3, the overall effect size was sig-
nificant, albeit small (r=-.07, p<.05). This result was not
moderated by participants’ age at T1 (B=-0.45, p=.66) and
was not affected by publication bias, as evident from the
non-significant Egger’s test (p=.87). Conversely, only two
studies examined the link between sleep quality at one time
point (T1) and ethnic/racial discrimination at the following
time (T2). No significant effect of sleep on subsequent per-
ceptions of ethnic/racial discrimination emerged from these
studies.

Table 4 The effect of experiences in the exo-context on sleep quality

Discussion

Sleep quality is embedded in and influenced by the mul-
tiple ecological contexts within which adolescents develop,
from the more proximal (e.g., family, peers) to the more
distal (e.g., neighborhood, culture) ones. While the for-
mer has been extensively studied, the literature has in part
neglected the latter, leading to a lack of understanding of
the mechanisms through which they might contribute to
changes in sleep quality in adolescence. Adopting an eco-
logical perspective (Bronfenbrenner & Morris, 2007), the
current study addressed this gap by systematically review-
ing longitudinal research focusing on the interplay between
adolescents’ sleep quality and structural factors (i.e., neigh-
borhood features, ethnic/racial minority status) and experi-
ences (i.e., community violence exposure, victimization,
and ethnic/racial discrimination) in the exo- and macro-
systems of development. Overall, findings from this review
highlight a nuanced pattern of associations between distal
contexts and individuals’ sleep quality in adolescence. Such
knowledge not only supports the notion of sleep as embed-
ded in multiple contexts, but also highlights new directions
for future research examining supportive (e.g., living in safe
communities) and hindering (e.g., ethnic/racial discrimina-
tion) factors of sleep in adolescence.

Living and Being: The Role of Structural Factors on
Sleep Quality

The first goal of this systematic review was to examine the
associations between structural factors of the exo- (i.e.,
neighborhood social-economic deprivation and fragmen-
tation) and macro-contexts (i.e., ethnic/racial minority
status) and the sleep quality of adolescents. Structural fac-
tors include inherent features of the multiple contexts of
development that might influence youth’s experiences and
adjustment. Due to the limited number of studies exam-
ining exo-systemic structural factors, it was not possible
to conduct a meta-analytical test of these links. While

Study Sleep variable  Sleep Structural fac-  Main Main findings
assessment tor variable effect
reported!
Community violence exposure Fairborn, 2010 Sleep duration Subjective ~Community -0.05"  Exposure to community violence
Sleep quality  Subjective ~ violence ~0.03" was significantly associated with
exposure lower sleep quality and quantity.
Kliewer & Sleep problems Subjective  Violence 0.38" Witnessing violence was associ-
Lepore, 20152 witnessing ated with sleep problems.
Victimization Kliewer & Sleep problems Subjective Victimization — 0.24" Victimization was associated

Lepore, 20152

with sleep problems.

Note. 'Cross-lagged correlations between exo-contextual experiences measured at one time (T) point and sleep measured at the following time
(T) point; 2Data for Kliewer & Lepore, 2015 were requested only for the control group.

ke

p<.05, "p<.01, "p<.001
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Table 5 The interplay between experiences in the macro-context and sleep quality over time

Study  Sleep variable  Sleep Structural fac- Sleep vari-  Discrimina- Main findings
assessment tor variable ablesTl —» tionTl —
Discrimina- ~ Sleep vari-
tion T2! ables T2?
Ethnic/racial Dunbar Sleep duration Subjective Ethnic/racial -0.01 There was a significant correlation
discrimination et al., Sleep quality Subjective discrimination —0.20™" between discrimination and sleep
2017 quality but not with sleep duration.
El- Sleep duration ~ Objective Perceived -0.05 There was no significant correla-
Sheikh (Actigraphy) everyday tion between discrimination and
etal., discrimination sleep duration.
2016
Wang  Sleep duration  Objective Daily ethnic/  0.02 Previous night sleep duration and
& Yip, (Actigraphy) racial quality were not significantly asso-
2020 Sleep quality Objective discrimination (.03 ciated with same-day discrimina-
(Wake after (Actigraphy) tion experiences.
sleep onset)
Yip, Sleep duration  Subjective Ethnic/racial -0.03 There was a significant correlation
2015 Sleep quality Subjective discrimination —0.17" between discrimination and sleep
quality but not with sleep duration.
Yip Sleep duration  Objective Daily ethnic/ -0.01 Daily discrimination was not
etal., (Actigraphy) racial significantly associated with same-
2020 Sleep quality Objective discrimination —0.01 night sleep objective parameters.
(Sleep onset (Actigraphy) Daily discrimination was signifi-
latency) cantly associated with self-reported
Sleep quality ~ Objective 0.01 sleep disturbances.
(Wake after (Actigraphy)
sleep onset)
Sleep Subjective 0.14™
disturbances
Zeiders Sleep duration  Subjective Ethnic/racial -0.17 Discrimination was not associated
etal,  Sleep quality ~ Subjective discrimination 0.11 with subsequent daily self-reported

Note. 'Cross-lagged correlations between sleep measured at one time point and discrimination measured at the following time point.
2Cross-lagged correlations between discrimination measured at one time point and sleep measured at the following time point. T=Time

*p<.05, "p<.01

neighborhood social fragmentation was not associated with
sleep quality, the review found a significant association
between living in economically deprived neighborhoods
and shorter sleep duration and poor sleep efficiency (Bagley
et al., 2018). Economically disadvantaged neighborhoods
might be characterized by ambient (e.g., noise, pollution)
and built characteristics (e.g., connectivity, facilities) less
conducive of sleep. This is in line with prior research high-
lighting that adolescents (e.g., Pabayo et al., 2014) and
adults (e.g., Hale et al., 2010; Hill et al., 2009) living in
economically disadvantaged and socially fragmented neigh-
borhoods report more difficulties initiating and maintaining
sleep. Additionally, these neighborhoods might expose indi-
viduals to pernicious social environments characterized by
crime and violence. These social and environmental condi-
tions might trigger stress responses and increased arousal,
thus hindering youth’s sleep quality (Bagley et al., 2016).
Regarding the macro-systemic influences, a few more
studies examined longitudinal differences in sleep quality
among ethnic/racial minority and majority youth, providing

a diverse pattern of results depending on the sleep measure
examined. Specifically, based on results of the current meta-
analysis, ethnic/racial minority status was linked to signifi-
cantly shorter total sleep time. This finding highlights that
minority youth are more at risk of adverse sleep and physi-
cal adjustment, in line with prior research with adolescents
(for a review, see Guglielmo et al., 2018). Specifically, these
differences suggest that the cultural macro-context youth
are embedded in influences the experiences each individual
faces depending on their status as ethnic/racial minority
or majority. For instance, ethnic/racial minority members
might face interpersonal (e.g., discrimination) and struc-
tural (e.g., inequality) challenges that increase the amount
of stress and might in turn disrupt sleep quality. This aligns
with previous studies highlighting that perceived ethnic/
racial discrimination accounts for most of the ethnic/racial
disparities in sleep quality (Fuller-Rowell et al., 2017). Con-
versely, self-reported insomnia symptoms did not signifi-
cantly differ between ethnic majority and minority youth.
It should be noted that none of the studies examining sleep

@ Springer
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disturbances relied on an objective assessment of these sleep
variables. Future research could benefit from using a combi-
nation of subjective and objective measures to identify pos-
sible methodological (e.g., assessment used, reporting bias)
and/or psychological (e.g., appraisal, coping strategies) fac-
tors explaining the ethnic/racial disparities observed and the
differential effects on sleep duration and disturbances.
Overall, exo- and macro-systemic structural factors
appear to exert an influence on sleep duration and efficiency
of adolescents. Despite their position in distal layers, these
factors are crucial determinants of the environmental con-
ditions and experiences under which youth develop and
function and consequently play a major role in skewing the
quality of their sleep and general adjustment. On this line,
they might activate specific physiological (e.g., arousal,
heighten cortisol levels) and psychological (e.g., stress pro-
cesses, worries) responses in adolescents, which reverberate
on their ability to attain a high-quality sleep (Bagley et al.,
2016; Watson et al., 2016). Highlighting the role of these
structural factors is crucial to identify adolescents at risk
and inform evidence-based interventions aimed at prevent-
ing the downward shifts in sleep quality and the negative
consequences for functioning and adjustment.

Witnessing and Encountering Violence: How
Experiences Influence Sleep Quality

The second aim of the current review was to tackle the
longitudinal interplay between experiences at the exo-
(i.e., exposure to community violence, victimization) and
macro-contexts (i.e., ethnic discrimination) and the sleep
quality of adolescents. Only a few studies have examined
exo-systemic experiences, therefore a qualitative review of
findings was conducted. Results suggest that both witness-
ing violence in the community and being victimized exert
a negative influence on adolescents’ sleep duration, effi-
ciency, and disturbances. This is in line with prior research
(for a review, see Mayne et al., 2021) highlighting the det-
rimental consequences of community violence exposure
on youth’s adjustment (e.g., Elsaesser et al., 2020; Hele-
niak et al., 2018). These experiences can be conceived as
interpersonal stressors that heighten adolescents’ emotional
reactivity and traumatic reactions (Heleniak et al., 2018;
McLaughlin & Hatzenbuehler, 2009). These, in turn, could
lead to sleep disruptions and hinder youth’s general adjust-
ment and functioning (for a review, see Babson & Feldner
2010). Considering the scant literature on the associations
between experiences of victimization and violence in the
community and sleep quality, there is a need to deepen the
knowledge on this interplay in adolescence. This is espe-
cially relevant because sleep might act as protective fac-
tor in preventing the detrimental effects of victimization

@ Springer

on youth’s general adjustment, as highlighted by previous
research (Hale et al., 2010; Kelly & El-Sheikh, 2014). Good
sleep quality is known to strengthen individual’s cognitive
and emotional abilities (Baum et al., 2014), which are fun-
damental resources to successfully cope with these negative
experiences.

Most studies included in the current review focused on
the longitudinal interplay between ethnic/racial discrimina-
tion experiences and the sleep quality of adolescents. The
majority of these examined to what extent experiencing
discrimination might affect subsequent sleep quality, allow-
ing for a meta-analytical estimation of these associations.
The overall effect size was significant and indicative of the
detrimental consequences of ethnic/racial discrimination for
sleep quality. In line with prior research with adults (Slo-
pen et al., 2016) and young adults (Gordon et al., 2020),
it could be argued that experiences of ethnic/racial dis-
crimination heighten individual’s arousal state and activate
psycho-physiological stress responses able to impair sleep
functioning (Brondolo et al., 2018). Although small in size,
the effect found also adds to the literature on the negative
consequences of perceived discrimination for psychologi-
cal well-being (for meta-analyses, see Benner et al., 2018;
Schmitt et al., 2014) and general adjustment (Benner, 2017).
However, prior research has also highlighted that additional
individual (e.g., acculturation strategies; Zeiders et al.,
2017) and interpersonal (e.g., type of discrimination; Huynh
& Gillen-O’Neel 2016) characteristics might mitigate the
negative consequences of discrimination on sleep and there-
fore explain the small effect found in the current review.

In contrast, only few studies focused on the other direc-
tion of effects, mainly between sleep quality and subse-
quent ethnic/racial discrimination. The findings reviewed
highlight the absence of a significant association between
these factors, as poor sleep quality was not associated with
increased subjective experiences of ethnic/racial discrimina-
tion. Despite that, it is worth noting that sleep patterns might
play an important moderating role in the links between dis-
crimination and adjustment. On the one hand, proper sleep
might mitigate the detrimental effects of discrimination on
adjustment by supporting adolescents’ adoption of effective
problem solving skills (e.g., Wang & Yip, 2020) and protect-
ing youth who are discriminated from developing depres-
sive symptoms and lower self-esteem (e.g., Yip, 2015). On
the other hand, poor sleep quality might reduce adolescents’
ability to regulate their emotions (Baum et al., 2014) and in
turn intensify the perception and consequences of instances
of discrimination. Considering the detrimental effects of this
vicious cycle of reciprocal associations (Levy et al., 2016),
more research is needed to examine the longitudinal inter-
play between sleep and ethnic/racial discrimination. Future
studies could benefit from including multiple evaluations of
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sleep, perceived discrimination, and adjustment over time
to unravel cross-lagged associations between the factors at
play and examine mediation and moderation paths. Such
studies would not only extend the knowledge on the inter-
twined changes in experiences, sleep quality, and function-
ing, but also highlight the mechanisms through which these
associations develop over time.

Limitations of the Literature and Future Research
Directions

The current review highlighted several limitations of the
literature on the distal determinants of sleep quality in
adolescence. First of all, scant research has addressed the
longitudinal interplay between exo- and macro-contextual
factors and experiences and sleep. More research is needed
to unravel the longitudinal reciprocal associations between
sleep quality and several proximal and distal factors at mul-
tiple levels. On this line, adopting a longitudinal design
would be fundamental to gain a developmentally-relevant
understanding of the factors contributing to changes in
sleep quality at various stages of adolescence (Sadeh & El-
Sheikh, 2015). Additionally, studies included in this review
mostly had a specific focus, which they addressed by con-
sidering single antecedents of sleep quality. This offers a
scattered picture of sleep development, while an ecologi-
cal and broader perspective is needed (El-Sheikh & Sadeh,
2015). Accounting for multiple factors and experiences in
the proximal (e.g., family, peer group, school) and distal
(e.g., neighborhood, culture, media, policies) contexts of
development would deepen the understanding of the unique
and combined influences at play. Future research should
also attempt to systematize these dynamics using multilevel
meta-analytical strategies accounting for multiple interre-
lated outcomes (Moeyaert et al., 2017; Van Den Noortgate
& Onghena, 2003).

A second main limitation that emerged from the current
review is the lack of research adopting a combination of
sleep measures. Almost all studies included used either sub-
jective or objective methods to assess sleep duration, quality,
and disturbances. Although subjective and objective sleep
measures were found to be moderately to highly correlated
(Meltzer et al., 2012; Werner et al., 2008), previous research
with adolescents has also suggested that self-reports might
overestimate sleep duration compared to actigraphic assess-
ments (e.g., Arora et al., 2013). Therefore, future studies
should strive to combine both methods, providing a reliable
and more nuanced picture of antecedents and consequences
of sleep quality (Sadeh, 2011).

Additionally, except for two studies (El-Sheikh et al.,
2016; Wang & Yip, 2020), research included in this review
has examined the unidirectional link from experiences in

the distal contexts of development to subsequent sleep qual-
ity. Consequently, less is known about how sleep quality can
influence perceptions of and coping with exposure to vio-
lence and victimization. Poor sleep quality can also impair
adolescents’ ability to regulate their emotional reactions to
the environmental and social stressors they face (e.g., Baum
et al., 2014) and in turn lead to more negative consequences
in terms of adjustment (Tu et al., 2015). Further research is
needed to tackle these mechanisms and unravel the recipro-
cal longitudinal associations between sleep and experiences
of violence exposure and victimization. This knowledge
is crucial to identify risk and protective factors at play
and inform interventions aimed at supporting adolescents’
development and adjustment.

Further, while research has examined how experiencing
ethnic/racial discrimination influences sleep outcomes of
ethnic minority youth, less is known about the adjustment
level of members of the majority group who hold prejudicial
attitudes against diverse others. On the one hand, prejudice
is a known antecedent of discriminatory behaviors (Bagci &
Rutland, 2019), which in turn impair ethnic minority youth’s
well-being. On the other hand, endorsing ethnic prejudice
has been previously linked to a set of negative outcomes
(e.g., higher depression and lower self-esteem; Dinh et al.,
2014; Garriott et al., 2008). Therefore, future research could
also examine the interplay between ethnic prejudice levels
and the sleep quality of ethnic majority adolescents. This
knowledge would be fundamental to support adolescents
from both the ethnic majority and minority groups in rec-
ognizing, understanding, and adjusting to the multitude of
diverse cultures that characterize their worlds.

Finally, it should be noted that all studies included in
the current systematic review were conducted in the USA,
which is unique in terms of economic conditions (OECD,
2022), ethnic diversity (OECD, 2020), and integration poli-
cies (Solano & Huddleston, 2020). Therefore, findings from
this systematic review should be generalized with caution.
Cultural, political, and societal features represent additional
structural factors that might influence adolescents’ function-
ing by directly and indirectly affecting their opportunities,
experiences, and adjustment. Future studies should be con-
ducted in other cultural contexts and with diverse popula-
tions to examine the effects of culture, society, and current
and past migration patterns on youth’s development in con-
text (Bronfenbrenner & Morris, 2007).

Conclusion
Adopting an ecological perspective to the study of sleep

and sleep changes in adolescence is crucial to gain a
detailed understanding of its antecedents and consequences.
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However, while much attention has been paid to the prox-
imal contexts of development, less is known about distal
influences. The current study systematically reviewed lon-
gitudinal research examining the interplay between exo- and
macro-contextual influences and adolescents’ sleep quality.
These findings highlight the detrimental consequences of
both structural factors (i.e., neighborhood economic depri-
vation, ethnic/racial minority status) and experiences (i.c.,
community violence exposure, victimization, and ethnic/
racial discrimination) at the exo- and macro-system for sleep
duration, quality, and problems of youth. Overall, this sys-
tematic review highlighted several gaps in the literature that
future studies should fill to provide a broader understanding
of sleep development in context and inform evidence-based
interventions aimed at supporting this fundamental gateway
for well-being and adjustment.

Appendix A

Quality and risk of bias assessment

Study  Selection Compara- Outcome
bility
Item Item Item 3 Item Item Item
1 2 4 5 6
Bagley * * kk * * 6
etal.,
2018
Bel_ * * sk % * 6
latorre
etal.,
2017
Dunbar * * * * * * 6
etal.,
2017
Sheikh
etal.,
2016
Fair— £ * £ * % 5
born,
2010
Kliewer * * *k * * 6
&
Lepore,
2015
Wang * * * * * * 6
& Yip,
2020
2015

Total Quality

High

High

High

High

High

High

High

Medium
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Study  Selection Compara- Outcome Total Quality
bility

etal.,

2020

Zeiders, * * *x * * 6 High

2017

Note. The adapted NOS includes 6 items: representativeness (item
1); missing data patterns (item 2); control of stability and covariates
(item 3); assessment of the outcomes (item 4); appropriateness of
follow-up (item 5); attrition rate (item 6)
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