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Abstract

by race/ethnicity from 2007 to 2019.

Objectives To assess (1) the prevalence of suicide ideation/behavior among adolescents with short sleep by race/
ethnicity and (2) the association between sleep duration and suicidal ideation and behavior among American youth

Methods Data were drawn from the Youth Risk Behavior Surveillance System (YRBSS). Logistic regression analyses
were used to assess the relationship between sleep duration and suicidal ideation/behavior.

Results Overall, suicide ideation/behavior increased among U.S. adolescents of all racial groups from 2007 to 2019.
Adjusting for race/ethnicity, sexual identity, age, sex, substance use, trauma, and bullying, those with short sleep had
approximately twice the odds [OR: 1.92 (95% Cl: 1.65, 2.23)] of suicide ideation/consideration compared to those with
long sleep. Stratified analyses indicated that Black students with short sleep had higher odds of making a suicide plan
(OR=1.51,95% C.l.. 1.27,1.79) compared with Black students with long sleep. A similar pattern was observed across

other racial/ethnic groups (e.g., Hispanic: (OR=1.74, 95% C.l.: 1.53, 1.97).

Conclusion Emphasis on suicide interventions is of the essence, especially with increasing rates. Sleep duration
significantly predicts suicide risk among all adolescents. Additional research is needed to assess factors that predict
suicide among minoritized adolescents, specifically Black and Hispanic adolescents.

Keywords Suicidality, Sleep duration, Adolescents, Minoritized youth

Introduction

Suicide rates among adolescents are increasing, and dif-
ferentially affecting youth and young adults racialized
with minority status [1-3]. Emerging disparities among
minoritized groups suggest a need to identify potential
risk factors that vary in prevalence and strength by racial-
ized group membership. Sleep health is one such factor
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that is associated with numerous adverse health issues
such as obesity [4, 5], depression [6], substance use, and
suicide in adolescents [7] as well as cardiovascular dis-
ease [8], cognitive problems, poor mental health, and
increased mortality risk in adulthood [6, 7, 9, 10]. Given
that most U.S. adolescents do not achieve the recom-
mended amount (7-9 h) of nightly sleep [7, 11], and that
prior studies have documented racialized disparities in
sleep sufficiency and length, sleep as a risk factor for sui-
cidal behaviors is an important component of adolescent
health to understand in greater detail.

Sleep disturbances are a known risk factor for suicidal
ideation and mental health [12, 13], yet less is known
about the associations among minoritized individuals. In
2019, 77% of U.S. high school students reported sleeping
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for less than 8 h on most nights [14]. Sleep is hypoth-
esized to impact suicidal ideation due to neurobiologi-
cal factors such as the impact of sleep on serotonin and
other factors involved in mood regulation, as well as the
impact of nightmares and other components of short and
distributed sleep [15]. The relationship between suicide
behavior and sleep duration may be different between
racial groups, given that Black individuals are more likely
to report short sleep when compared to their White
counterparts [16]. Short sleep duration is associated with
increased suicide ideation among White individuals but
only marginally associated with suicide ideation among
Black individuals [17], warranting further investigations.
Few studies assess the impact of sleep duration on sui-
cidal ideation and behavior among minoritized youth,
testing for differential associations by race. With the
recent rapid increases in suicide rates among minority
youth, raising concern about the impact of sleep depri-
vation on suicide ideation and behavior highlights the
necessity for suicide-related interventions among racial-
ized adolescents. The current study seeks to assess (1) the
prevalence of suicide ideation/behavior among adoles-
cents with short sleep by race/ethnicity and (2) the asso-
ciation between sleep duration and suicidal ideation and
behavior among American youth by race/ethnicity.

Participants and methods

Study population

The Youth Risk Behavior Surveillance System (YRBSS)
is a series of cross-sectional studies initiated in 1990
and released every two years. The Youth Risk Behavior
Survey (YRBS) is reviewed by the Centers for Disease
Control and Prevention’s Institutional Review Board
and designed to protect students’ privacy; local parental
permission procedures were also followed. The YRBSS
includes school-based surveys of representative samples
of high school students from the 9th to 12th grade. Par-
ticipation in the survey is anonymous and voluntary. This
study uses de-identified and publicly available data from
the YRBS Combined Datasets which include nationwide
YRBS surveys conducted from 2007 to 2019, given that
sleep duration was queried beginning in 2007. For our
analyses, we focus on adolescents with relevant exposure,
outcome, and covariate data. The total sample contains
data on 103,525 adolescents. Supplemental Tables 1-4
present summary statistics of study participants by two
categories of suicide ideation/behavior.

Measures

Outcome variables- suicide attempt, ideation, plan, and
injurious attempt

There were four outcome variables: suicide attempt, sui-
cide ideation, suicide plan, and injurious suicide attempt.
Survey items used included: “During the past 12 months,
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how many times did you actually attempt suicide” (sui-
cide attempt); “During the past 12 months, did you seri-
ously consider attempting suicide” (suicidal ideation/
considered suicide); “During the past 12 months, did
you make a plan about how you would attempt suicide?”
(suicide plan); “If you attempted suicide during the past
12 months, did any attempt result in an injury, poison-
ing or overdose that had to be treated by a doctor or
nurse?” (injurious suicide attempt). All variables were
dichotomized as 1 vs. 0. Although all outcome variables
were significantly correlated with each other (with Pear-
son Correlation Coefficients (PCC)>=0.54), except for
injurious suicide attempt (PCCs ranging from —0.32 to
—0.33), we were interested in the impact of sleep duration
on each suicide outcome as each of those outcomes indi-
cates specific information.

Main explanatory variable- sleep duration

The American Academy of Sleep Medicine (AASM) rec-
ommends that children aged 6-12 years sleep 9-12 h per
night and adolescents aged 13—18 years sleep 8—10 hours
[18]. In this study, short sleep for adolescents was defined
as less than 8 h per night, consistent with recommenda-
tions and other analyses [6]. Sleep duration was dichoto-
mized as less than 8 h of sleep and 8 h or more based on
the AASM recommendations using a survey item asking
“On an average school night, how many hours of sleep do
you get? A. 4 or less hours, B. 5 hours, C. 6 hours, D. 7
hours, E. 8 hours, F. 9 hours, G. 10 or more hours”.

Covariates

We included covariates based on their noted impact on
suicide outcomes and sleep in the literature [19-21].
We included a bridged 4-level variable for race/ethnic-
ity (Non-Hispanic White, Non-Hispanic Black or Afri-
can American, Hispanic/Latino and an overarching “All
other races” variable comprised of American Indian/
Alaska Native, Asian, Native Hawaiian/Other Pacific
Islander and Multiple Races- Non-Hispanic)), sexual
identity (heterosexual/straight, gay or lesbian, bisexual
and not sure), age (for our analyses we combined those
who are 12 years old or younger,13, 14, and 15 vs. those
16 years or older), sex, substance use (alcohol use, mari-
juana use, and cocaine use), bullying (on school property
or online), and sexual trauma as covariates. We created
an overall binary trauma variable including experiences
of sexual assault (occurrences of forced sexual contact)
and dating violence (physically hurt by romantic part-
ner). Experiences of sexual assault were created using
the item: “Have you ever been physically forced to have
sexual intercourse when you did not want to?”. Response
options were binary yes or no. Dating violence was cre-
ated using the items: “During the past 12 months, how
many times did someone you were dating or going out
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with force you to do sexual things that you did not want
to do? (Count such things as kissing, touching, or being
physically forced to have sexual intercourse.)’; response
options were ordinal reporting from O to 6 or more times,
and “During the past 12 months, how many times did
someone you were dating or going out with physically
hurt you on purpose? (Count such things as being hit,
slammed into something, or injured with an object or
weapon.)”. Response options included ‘I did not date or
go out with anyone during the past 12 months’ as well as
ordinal responses of 0 to 6 or more times.

Statistical analysis

We examined the prevalence of suicide ideation/behav-
ior among adolescents with short sleep by race/ethnic-
ity. Descriptive statistics were assessed for sleep duration
and covariates by suicide ideation/behavior outcomes.
Logistic regression was used to assess the relationship
between sleep duration and suicidal ideation/behavior.
Models were then assessed for multiplicative interactions
between sleep duration and race/ethnicity. All analyses
were conducted using SAS 9.4 including strata, cluster,
weights, and domain statements per YRBS documenta-
tion and RStudio. We used a significance level of 0.05 for
all statistical tests.
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Results

Supplemental Tables 1-4 show descriptive results among
suicide outcome variables (suicide attempt, injurious
suicide attempt, suicide ideation/consideration, suicide
plan).

Figure 1 shows the prevalence of suicide ideation/
behavior among US adolescents with short sleep over
time by race/ethnicity. Overall, suicide ideation/behav-
ior increased among U.S. adolescents of all racial groups
from 2007 to 2019. Suicide attempts sharply increased
between 2015 and 2019 among Black adolescents
whereas suicide ideation remained highest among ado-
lescents in the “all other races category” throughout the
entire study record. Supplemental Fig. 1 shows the over-
all suicide trends overtime among U.S. adolescents across
all racial groups.

Adjusting for race/ethnicity, sexual identity, age, sex,
substance use, trauma, and bullying, those with less than
8 h of sleep (short sleep) had approximately twice the
odds [OR: 1.92 (95% CI: 1.65, 2.23)] of suicide ideation/
consideration compared to those with 8 or more hours
of sleep (long sleep). Other outcomes (attempts, injuri-
ous attempts, plan) followed a similar pattern as suicide
ideation at a similar magnitude (Table 1). Supplemental
Table 5 shows unadjusted associations between suicidal
ideation/behavior and sleep duration.

Logistic regression models assessing interactions
between sleep and racial/ethnic group show signifi-
cant results (Supplemental Table 6). Sleep significantly
interacted with race/ethnicity; in particular there were
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Fig. 1 Prevalence of suicide by race/ethnicity among US youth with short sleep, 2007-2019
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Table 1 Multivariable logistic regression assessing the relationship between sleep duration and suicide adjusting for race/ethnicity,
sexual identity, age, sex, substance use variables, trauma, and bullying

Suicide attempt

Considered suicide Made a suicide plan

Injurious sui-

vs. no vs. no vs. no cide attempt
OR (95% CI) OR (95% CI) OR (95% CI) vs.no
OR (95% CI)

Sleep duration (ref=8 h of sleep or more)
Less than 8 h of sleep 1.77 (1.34,2.35) 1.92(1.65,2.23) 1.82(1.53,2.16) 2.16(1.34,347)
Race (ref=White)
All other races 1.99 (1.50, 2.63) 1.38(1.17,1.62) 142(1.19,1.68) 1.63 (0.89, 3.00)
Black or African American 141 (1.01,1.95) 0.79 (0.64, 0.96) 0.88(0.68, 1.13) 2.36(1.21,4.62)
Hispanic/Latino 1.55(1.21,1.97) 0.96 (0.84, 1.09) 1.06 (0.93,1.20) 1.57(0.97,252)
Sexual identity (ref=heterosexual)
Bisexual 4.19 (3.26, 5.40) 429 (3.61,5.08) 445 (3.67,541) 3.01(1.72,5.26)
Gay or Lesbian 2.15(1.13,4.11) 3,60 (2.55,5.08) 3.67(2.57,5.25) 2.87(1.36,6.04)
Not sure 143(097,2.11) 2.30(1.79, 2.96) 257 (2.06,3.21) 1.23(0.60,2.50)
Age (ref=>= 16 years)
12-15 years 143 (1.21,1.70) 1.07 (095, 1.21) 1.05(0.93,1.18) 1.41(0.97,2.06)
Sex (ref=male)
Female 1.22 (0.96,1.55) 149 (1.31,1.71) 1.37(1.22,1.54) 1.37(0.86,2.18)
Alcohol use (ref=no drink in past 30 days)
Drink at least one day in the past 30 days 1.53(1.23,1.92 1.36(1.19, 1.56) 146 (1.24,1.77) 1.92(1.27,2.88)
Marijuana use (ref=no marijuana uses over past 30 days)
Marijuana use at least once in the past 30 days 1.72(1.36,2.18) 1.58 (1.35, 1.86) 1.51(1.29,1.77) 149 (0.94,2.35)
Cocaine use (ref=no uses of any form of cocaine in life)
Used a form of cocaine at least once in life 1.60 (1.06, 2.44) 1.62 (1.26,2.09) 1.27 (0.94,1.73) 3.58(2.16,591)
Trauma (ref=no)
Yes 5.35(3.30,867) 423 (2.70,6.61) 368 (241,5.62) 5.56(3.14,9.83)
Bullying (ref=no)
Yes 4.80 (3.66, 6.30) 4.13 (3.48,4.90) 3.68(3.07,4.42) 4.73(297,7.53)

significant interactions between sleep duration and
Black or African American race, and sleep duration and
Hispanic/Latino ethnicity, in predicting suicide attempt
(p=0.001 and 0.01 respectively) and considering suicide
(p=0.0003 and 0.04 respectively). Furthermore, there
was a significant interaction between sleep duration and
Black or African American race in predicting making a
suicide plan (p=0.02). These interactions indicate that
the relationship between sleep and suicidal behavior sig-
nificantly varies for these groups for a range of suicide
outcomes. Table 2 presents odds ratios and 95% confi-
dence intervals from adjusted logistic regression models.
The direction of the odds ratios for the interactions gen-
erally was that the relationship was more diminished and
of smaller magnitude among Hispanic/Latino adoles-
cents when predicating all suicide outcomes and higher
among Black or African American and adolescents in the
“all other races” category when predicting making a sui-
cide plan. For example, Black or African American ado-
lescents with short sleep had increased odds of making
a suicide plan (OR=1.23, 95% C.L: 0.69, 2.20) compared
with White adolescents.

To better understand the direction and nature of this
interaction, Fig. 2 presents odds ratios to measure the
relationship between sleep duration and suicidal ide-
ation/behavior stratified by race/ethnicity. Among all
races, short sleep was significantly associated with sui-
cide ideation/behavior. Black students with short sleep
had higher odds of making a suicide plan (OR=1.51, 95%
C.I: 1.27, 1.79) compared with Black students with long
sleep. The relationship, however, was larger for other
racial/ethnic groups: Hispanic (OR=1.74, 95% C.I.: 1.53,
1.97), White (OR=1.90, 95% C.L: 1.74, 2.07) and “All
other races” (OR=2.12, 95% C.1.: 1.74, 2.59).

Discussion

Two main findings emerged from this study (1) sleep
duration is significantly associated with suicidal ideation/
behavior among U.S. adolescents; (2) race/ethnicity mod-
ifies the association between sleep duration and suicidal
ideation/behavior, with the magnitude of the associa-
tion between sleep and suicidal behavior being generally
lower for Black and Hispanic adolescents. These find-
ings support previous findings [17] and highlight the
importance of suicide related interventions to better
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Table 2 Multivariable logistic regression assessing the relationship between sleep duration and suicide adjusting for race/ethnicity,
sexual identity, age, sex, substance use variables, trauma, bullying and interactions with sleep duration and race/ethnicity

Suicide attempt Considered suicide Made a suicide plan Injurious suicide

Vvs. no
OR (95% Cl)

Vs. No
OR (95% CI)

Vvs. no
OR (95% CI)

attempt vs. no
OR (95% ClI)

Sleep duration (ref=8 h of sleep or more)
Less than 8 h of sleep

Race/ethnicity (ref =White)

All other races

Black or African American
Hispanic/Latino

Sexual identity (ref =heterosexual)
Bisexual

Gay or Lesbian

2.03(1.38,2.998)

3.09(1.55,6.18)
1.38(0.51,3.73)
1.76 (1.05, 2.96)

4.18 (3.26, 5.35)
2.19(1.13,4.22)

1.92(1.57,2.34)

1.23(0.80,1.89)
0.87(0.59,1.29)
0.98(0.72,1.32)

4.30(3.63,5.10)
3.60 (2.55,5.08)

1.73(1.36,2.20)

0.89 (0.55, 1.44)
0.74 (043, 1.26)
1.13(0.81,1.58)

4.48 (3.68, 5.44)
3.66(2.57,5.21)

3.13(1.28,7.65)

1.96 (0.44,8.79)
2.96(0.75,11.70)
2.70(0.88, 8.26)

3.02(1.72,5.280
2.90(1.36,6.17)

Not sure 1.43(0.97,2.13)
Age (ref=>= 16 years)
12-15 years 1.43(1.20,1.70)

Sex (ref=male)

Female

Alcohol use (ref=no drink in past 30 days)

Drink at least one day in the past 30 days

Marijuana use (ref=no marijuana uses over past 30 days)
Marijuana use at least once in the past 30 days

Cocaine use (ref=no uses of any form of cocaine in life)

Used a form of cocaine at least once in life 1.55(1.01, 2.38)
Trauma (ref=no)

Yes 5.09 (3.12,8.30)
Bullying (ref=no)

Yes 4.79 (3.64, 6. 29)
Sleep duration*All other races 0.60 (0.29,1
Sleep duration*Black or African American 0.99 (0.32, 3. 07)

Sleep duration *Hispanic/Latino

Joint Test Suicide attempt
F test (p-value)
Sleep*race 0.71 (0.55)

1.23(0.97,1.56)

1.53(1.22,1.92)

1.72(1.36,2.18)

0.85(0.50, 1.43)

2.32(1.81,2.99) 2.59(2.08,3.24) 1.22(0.59,2.51)
1.07 (0.95,1.21) 1.05(0.93,1.19) 140 (0.96, 2.04)
148 (1.30, 1.68) 1.36 (1.22,1.53) 1.39(0.87,2.21)
1.36 (1.19, 1.56) 146 (1.25,1.71) 1.90 (1.26, 2.86)
1.58 (1.34,1.86) 1.51(1.28,1.77) 1.50 (0.95,2.37)
1.68 (1.30, 2.16) 1.30(0.96, 1.75) 3.55(2.15,5.89)
4.55(2.99,6.92) 3.77 (2.51,5.68) 546 (3.08,9.66)

5(3.51,491) 3.77 (251,5.68) 4.72(2.96,7.52)

3(0.72,1.80) 1.70(0.99, 2.91) 0.83(0.16,4.18)
0.89(0.57,1.38) 1.23 (0,69, 2.20) 0.75(0.14,3.97)
0.97(0.72,1.32) 0.92(0.63,1.34) 0.52(0.15,1.78)

Considered suicide F Made a suicide plan
test (p-value) F test (p-value)

0.21(0.89) 1.60(0.19)

Injurious suicide at-
tempt F test (p-value)

0.38(0.77)

adolescents’ health and the necessity to address poor
sleep health among U.S. youth. Further, efforts to reduce
suicidal behavior among Black and Hispanic adolescents
should focus on additional mechanisms through which
suicidal behavior arises.

Although sleep duration significantly predicts suicide
ideation/behavior among all adolescents, the magnitude
of the association is highest among adolescents in the “all
other races” category. Nonetheless, the need to intervene
against suicide among adolescents is clear. Beginning in
2007, suicide rates among adolescents in all racial groups
have increased by 57.4% [1]. This high increase is of great
concern. The smaller association between sleep and sui-
cidality for Black and Hispanic students may be due to
the underreporting of mental health outcomes among
minoritized populations [22]. Hence, the magnitude of
the association might be underestimated and Black/His-
panic students with short sleep with suicidal behaviors/
thoughts may be misclassified as those without suicidal

behaviors/thoughts. This indicates the need to focus on
two aspects: (1) identifying additional predictors of sui-
cide ideation/behavior among Black/African American
and Hispanic/Latino adolescents and (2) identifying
better screening tools for suicidal ideation/behaviors
among Black/African American and Hispanic/Latino
adolescents. The current literature indicates that minori-
tized groups who die by suicide are less likely to report
previous suicidal ideation/attempts [23]. Without accu-
rate assessments of suicide risk behavior among racial
minorities, it is difficult to predict and prevent suicide
and related health behaviors.

A sociological understanding of the construction of
‘race’ as a social category is paramount to improving pop-
ulation health and reduce disparities. Race is not a bio-
logical construct [24]. Rather, it is a social construct that
captures the impacts and legacy of racism [25], including
how science reifies race and ethnicity through broad cat-
egorization of racial and ethnic group membership rather
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Fig. 2 Odds ratios with 95% confidence intervals of sleep duration and suicide among each race/ethnicity

than direct measures of racism experiences and history.
Hence, through assessing racialized disparities in suicide,
this study contributes to identifying the impact of racism
on adolescent mental health outcomes, and race-spe-
cific interventions. It is important to understand trends
by race to provide targeted and efficient interventions
focused on the social determinants. The social environ-
ment influences health outcomes, and racialized dispari-
ties are a consequence of the legacy of historical racism
that continues to differentially expose minoritized ado-
lescents to adverse conditions that affect sleep and men-
tal health.

Few suicide and mental health screening tools are spe-
cifically calibrated for Black and Hispanic adolescents. To
our knowledge, current screening tools for the suicidal-
ity of Black and Hispanic adolescents include depres-
sion screeners such as the Patient Health Questionnaire
(PHQ)-9 and PHQ-2 [26]. Sleep is a major pillar of health
in addition to diet and exercise, especially but not only
among adolescents. The public health implications of
poor sleep health on adolescents are numerous and play
a critical role not only in the short term but through-
out the life course as well [27]. Our study shows that
sleep health may contribute to the increases in suicidal-
ity among minoritized youth. Predictors of sleep health

specifically among Black and Hispanic adolescents also
urgently require additional research [28]. Documented
predictors of sleep health among Black and Hispanic
adolescents include daily discrimination and neighbor-
hood safety [29]. Even though the predictors are systemic
and structural, many of the interventions on sleep are at
the individual level. Although those types of interven-
tions have had successful results [30], they tend to not
cater to the less privileged and/or not address structural
issues that allow sleep disparities to persist. Some sleep
interventions include sleep schedules, relaxation tech-
niques, physical exercise, e-health interventions such as
meditation with mobile applications, and psychotherapy.
Individuals who do not have access to resources such as
health insurance and time availability would not ben-
efit from the individual-level interventions listed above.
Less is known about sleep interventions among minori-
tized adolescents. Many adolescents do not get adequate
sleep on an average school night due to the amount of
schoolwork that needs to be completed in addition to
participating in extracurricular activities. In certain com-
munities, such as low-income communities, adolescents
have additional tasks such as caring for younger siblings
and ensuring that food is provided because their par-
ents must work. More research is needed to determine
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successful, culturally competent sleep interventions
among minoritized adolescents.

The association between sleep duration and suicide risk
is clear [31]. Theoretical frameworks such as the inter-
personal-psychological theory (IPTS) contribute to the
understanding of suicide pathways. Specially, IPTS sug-
gests that to want to die by suicide, an individual must
perceive him or herself as a burden to others and feel a
lack of belongingness and is at greatest risk of dying by
suicide when combined with the ability to accomplish
lethal self-harm [32]. Constructs of IPTS have been
associated with sleep disorders [32] indicating that
sleep duration may be a mediator in the causal pathway
between IPTS constructs such has lack of belonging-
ness and suicide. Hence, evidence-based resiliency pro-
grams with a focus on protective factors including sense
of belonging are needed [33]. Moreover, interventions to
increase mental health resource access among vulner-
able groups are essential. Experiences of mental health
and mental health care among minoritized populations
shape individual perceptions of mental illness. Histori-
cally, racial minorities have been less likely to receive
mental healthcare due to historical trauma from unfair
practices in mental health, structural inequities, mistrust
of health professionals, stigma, social determinants of
health, and lack of awareness [34, 35]. The lack of men-
tal health access among minority populations needs
to be addressed and interventions need to be tailored
depending on mental health background. This study’s
findings also have clinical significance. Existing clinical
suicide risk reduction strategies include safety planning
and motivational interviewing, screening, and cogni-
tive behavior therapy [36]. Thus, in addition to increas-
ing mental health access, the effectiveness of clinical
interventions among racial minority groups needs to be
ensured. Little is known regarding the mechanisms that
factor into the reduced likelihood for Black populations
to report suicide ideation/attempt. Public health inter-
ventions on establishing trust between study participants
and investigators are critical to reduce response bias and
increase the likelihood of accurately measuring suicide
risk among Black/Hispanic populations, thereby assess-
ing a more accurate relationship between sleep health
and suicide risk.

This study had limitations due to the structure of the
YRBS. Not all national YRBS surveys could be used; ques-
tionnaires before 2007 did not include questions on sleep
duration. Future studies should seek to assess longer-time
trends on the impact of sleep duration on suicide risk.
Due to race and ethnicity questions changing over time,
the YRBS provided a 4 and 7-level indicator variable to
bridge changes. This study uses the 4-level variable from
the race and ethnicity questions which combines Ameri-
can Indian/Alaska Native (n=650), Asian (n=3193),
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Native Hawaiian/Other Pacific Islander (n=610), and
Multiple Races-non-Hispanic (n=3951) into one over-
arching category. Although this limits the ability to assess
trends among each of those groups and contributes to the
statistical erasure of important subgroups, the overarch-
ing category was preferred to strengthen the reliability
and validity of results considering the small sample sizes
in each category. Wide confidence intervals indicate that
statistical power may have been compromised. Future
studies incorporating datasets with larger racial/ethnic
data are needed. Responder bias may contribute to over-
reporting or underreporting of results since survey data
is being used. Furthermore, future research should exam-
ine the impact of other measures of sleep health such as
sleep disorders, sleep quality, and tiredness on suicide
risk. Family socioeconomic status, an important variable
associated with sleep and suicide, was not included as a
covariate as it was not assessed in the YRBS. Lastly, YRBS
administers surveys to students in private and public
high schools. Therefore, adolescents who are not enrolled
in high schools are not included in our sample. To our
knowledge, this study is one of the first to assess the
impact of sleep deprivation on suicide ideation/behavior
among a large sample of U.S. adolescents. It also contrib-
utes to a growing body of work assessing specific factors
that impact suicidality among minoritized adolescents.
Future research should continue to explore race-specific
predictors of suicide among U.S. adolescents.

Conclusions

This study indicates the need to implement additional
screening tools to assess suicidal ideation/outcomes
among minoritized youth. Emphasis on suicide interven-
tions is of the essence, especially with increasing rates.
Sleep duration significantly predicts suicide risk among
all adolescents. Additional research is needed to assess
factors that predict suicide ideation/behavior among
minoritized adolescents, specifically Black and Hispanic
adolescents.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512888-023-05074-3.

[ Supplemental Tables and Figures J

Acknowledgements
NA.

Authors’ contributions
V.J, KK.and N.K. wrote the main manuscript text and V.J. prepared the figures.
All authors reviewed and approved the manuscript.

Funding

This work was supported by NIH grant RO1: MH121410-01 and National Center
for Injury Prevention and Control grant from the Columbia Center for Injury
Science and Prevention R49-CE003094.


https://doi.org/10.1186/s12888-023-05074-3
https://doi.org/10.1186/s12888-023-05074-3

Joseph et al. BMC Psychiatry

(2023) 23:638

Data availability

The datasets generated and/or analyzed during the current study are available
in the Combined YRBS High School Datasets and Documentation repository,
https://www.cdc.gov/healthyyouth/data/yrbs/data.htm.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

N/A.

Consent for publication

N/A.

Received: 10 January 2023 / Accepted: 2 August 2023
Published online: 31 August 2023

References

1.

Curtin SC, National Vital Statistics Reports Volume 69., Number 11 September
11,2020 State Suicide Rates Among Adolescents and Young Adults Aged
10-24: United States, 2000-2018. National Vital Statistics Reports. 2020,69.
Accessed July 19, 2022. https://www.cdc.gov/nchs/products/index.htm.
Martinez-Alés G, Pamplin JR, Rutherford C, et al. Age, period, and cohort
effects on suicide death in the United States from 1999 to 2018: moderation
by sex, race, and firearm involvement. Mol Psychiatry. 2021;26(7):3374-82.
https://doi.org/10.1038/541380-021-01078-1.

Joseph VA, Martinez-Alés G, Olfson M, Shaman J, Gould MS, Keyes KM.
Temporal Trends in suicide methods among adolescents in the US.

JAMA Netw Open. 2022;5(10):e2236049-9. https://doi.org/10.1001/
JAMANETWORKOPEN.2022.36049.

Miller MA, Kruisbrink M, Wallace J, Ji C, Cappuccio FP. Sleep duration and
incidence of obesity in infants, children, and adolescents: a systematic review
and meta-analysis of prospective studies. Sleep. 2018;41(4):1-19. https://doi.
org/10.1093/SLEEP/ZSY018.

Cappuccio FP, D'Elia L, Strazzullo P, Miller MA. Quantity and quality of sleep
and incidence of type 2 diabetes: a systematic review and meta-analysis.
Diabetes Care. 2010;33(2):414-20. https://doi.org/10.2337/DC09-1124.
Roberts RE, Duong HT. The prospective association between Sleep Depriva-
tion and Depression among adolescents. Sleep. 2014;37(2):239. https://doi.
0rg/10.5665/SLEEP3388.

Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns and predictors of
disturbed sleep in a large Population of College Students. J Adolesc Health.
2010;46(2):124-32. https://doi.org/10.1016/J.JADOHEALTH.2009.06.016.
Grandner MA, Chakravorty S, Perlis ML, Oliver L, Gurubhagavatula I. Habitual
Sleep Duration Associated with Self-Reported and objectively-determined
cardiometabolic risk factors. Sleep Med. 2014;15(1):42. https://doi.
org/10.1016/J.SLEEP2013.09.012.

McKnight-Eily LR, Eaton DK, Lowry R, Croft JB, Presley-Cantrell L, Perry GS.
Relationships between hours of sleep and health-risk behaviors in US
adolescent students. Prev Med (Baltim). 2011;53(4-5):271-3. https://doi.
0rg/10.1016/J.YPMED.2011.06.020.

Baiden P, Tadeo SK, Tonui BC, Seastrunk JD, Boateng GO. Association between
insufficient sleep and suicidal ideation among adolescents. Psychiatry Res.
2020,287:112579. https://doi.org/10.1016/J.PSYCHRES.2019.112579.

Keyes KM, Maslowsky J, Hamilton A, Schulenberg J. The great sleep
recession: changes in sleep duration among US adolescents, 1991-2012.
Pediatrics. 2015;135(3):460-8. https://doi.org/10.1542/PEDS.2014-2707/-/
DCSUPPLEMENTAL.

Pigeon WR, Pinquart M, Conner K. Meta-analysis of Sleep disturbance and
suicidal thoughts and behaviors. J Clin Psychiatry. 2012,73(9):11734. https://
doi.org/10.4088/JCP11R07586.

Chiu HY, Lee HC, Chen PY, Lai YF, Tu YK. Associations between sleep duration
and suicidality in adolescents: a systematic review and dose-response
meta-analysis. Sleep Med Rev. 2018;42:119-26. https://doi.org/10.1016/J.
SMRV.2018.07.003.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 8 of 9

Wake Up Calls (Fast Facts). Accessed July 19.,,2022. https://www.startschool-
later.net/wake-up-calls-fast-facts.html.

Bernert RA, Joiner TE. Sleep disturbances and suicide risk: a review of the
literature. Neuropsychiatr Dis Treat. 2007,3(6):735. https://doi.org/10.2147/
NDT.S1248.

Stamatakis KA, Kaplan GA, Roberts RE. Short sleep duration across income,
education and Race/Ethnic groups: Population Prevalence and growing dis-
parities over 34 years of Follow-Up. Ann Epidemiol. 2007;17(12):948. https://
doi.org/10.1016/J ANNEPIDEM.2007.07.096.

Walker RL, Talavera DC, Nomamiukor F, Madubata IJ, Alfano C, Vujanovic AA.
Sleep-related problems and suicide behavior and ideation among black and
white trauma-exposed psychiatric inpatients. Compr Psychiatry. 2019;91:22—
8. https://doi.org/10.1016/J.COMPPSYCH.2019.03.001.

Paruthi S, Brooks LJ, D’Ambrosio C, et al. Consensus Statement of the
American Academy of Sleep Medicine on the recommended amount of
sleep for healthy children: methodology and discussion. J Clin Sleep Med.
2016;12(11):1549. https://doi.org/10.5664/JCSM.6288.

Hysing M, Askeland KG, la Greca AM, Solberg ME, Breivik K, Sivertsen B. Bully-
ing involvement in adolescence: implications for Sleep, Mental Health, and
academic outcomes. J Interpers Violence. 2021,36(17-18):NP8992-NP9014.
https://doi.org/10.1177/0886260519853409.

Steine IM, Skogen JC, Hysing M, Puigvert L, Schenning V, Sivertsen B. Sexual
harassment and assault predict sleep disturbances and is partly mediated
by nightmares: findings from a national survey of all university students in
Norway. J Sleep Res. 2021;30(6):13338. https://doi.org/10.1111/JSR.13338.
Ramchand R, Schuler MS, Schoenbaum M, Colpe L, Ayer L. Suicidality among
sexual minority adults: gender, Age, and Race/Ethnicity differences. Am J Prev
Med. 2022;62(2):193-202. https://doi.org/10.1016/J.AMEPRE.2021.07.012.
Jones JD, Boyd RC, Calkins ME, et al. Parent-adolescent Agreement

about Adolescents'suicidal thoughts. Pediatrics. 2019;143(2). https://doi.
org/10.1542/PEDS.2018-1771.

Bhui KS, Dinos S, McKenzie K. Ethnicity and its influence on suicide rates and
risk. https://doi.org/10.1080/13557858.2011.645151

Jones CP. Levels of racism: a theoretic framework and a gardener’s tale. Am J
Public Health. 2000;90(8):1212. https://doi.org/10.2105/AJPH.90.8.1212.
Krieger N, Rowley DL, Herman AA, Avery B, Phillips MT. REPRINT OF: Racism,
Sexism, and Social Class: implications for studies of Health, Disease, and
well-being. Am J Prev Med. 2022,62(6):816-63. https://doi.org/10.1016/J.
AMEPRE.2022.04.001.

Anand P, Bhurji N, Williams N, Desai N. Comparison of PHQ-9 and PHQ-2

as Screening Tools for Depression and School related stress in Inner

City adolescents. J Prim Care Community Health. 2021;12. https://doi.
org/10.1177/21501327211053750.

Irwin MR. Why Sleep is important for health: a psychoneuroimmunol-

ogy perspective. Annu Rev Psychol. 2015;66:143. https://doi.org/10.1146/
ANNUREV-PSYCH-010213-115205.

Guglielmo D, Gazmararian JA, Chung J, Rogers AE, Hale L. Racial/ethnic sleep
disparities in US school-aged children and adolescents: a review of the litera-
ture. Sleep Health. 2018;4(1):68. https://doi.org/10.1016/J.SLEH.2017.09.005.
Yip T, Cheon YM, Wang Y, Cham H, Tryon W, EI-Sheikh M. Racial disparities in
Sleep: Associations with discrimination among Ethnic/Racial minority adoles-
cents. Child Dev. 2020,91(3):914-31. https://doi.org/10.1111/CDEV.13234.
Albakri U, Drotos E, Meertens R. Sleep health promotion interventions and
their effectiveness: an umbrella review. Int J Environ Res Public Health.
2021;18(11):5533. https://doi.org/10.3390/IJERPH18115533/S1.

Olfson M, Gao YN, Xie M, Cullen SW, Marcus SC. Suicide risk among adults
with mental health emergency department visits with and without

suicidal symptoms. J Clin Psychiatry. 2021;82(6). https://doi.org/10.4088/
JCP20M13833.

Nadorff MR, Anestis MD, Nazem S, Claire Harris H, Samuel Winer E. Sleep dis-
orders and the interpersonal—-psychological theory of suicide: independent
pathways to suicidality? J Affect Disord. 2014;152-154:505-12. https://doi.
0rg/10.1016/}jad.2013.10.011.

Fenwick-Smith A, Dahlberg EE, Thompson SC. Systematic review of
resilience-enhancing, universal, primary school-based mental health
promotion programs. BMC Psychol. 2018;6(1):30. https://doi.org/10.1186/
s40359-018-0242-3.

Breland-Noble PnDAM. Mental Healthcare Disparities Disparities affect treat-
ment of Black Adolescents. Psychiatr Ann. 2004;34(7):534-8. http://ezproxy.
cul.columbia.edu/login?url=https://www.proquest.com/scholarly-journals/
mental-healthcare-disparities-affect-treatment/docview/217050003/
se-27accountid=10226.


https://www.cdc.gov/healthyyouth/data/yrbs/data.htm
https://www.cdc.gov/nchs/products/index.htm
https://doi.org/10.1038/S41380-021-01078-1
https://doi.org/10.1001/JAMANETWORKOPEN.2022.36049
https://doi.org/10.1001/JAMANETWORKOPEN.2022.36049
https://doi.org/10.1093/SLEEP/ZSY018
https://doi.org/10.1093/SLEEP/ZSY018
https://doi.org/10.2337/DC09-1124
https://doi.org/10.5665/SLEEP.3388
https://doi.org/10.5665/SLEEP.3388
https://doi.org/10.1016/J.JADOHEALTH.2009.06.016
https://doi.org/10.1016/J.SLEEP.2013.09.012
https://doi.org/10.1016/J.SLEEP.2013.09.012
https://doi.org/10.1016/J.YPMED.2011.06.020
https://doi.org/10.1016/J.YPMED.2011.06.020
https://doi.org/10.1016/J.PSYCHRES.2019.112579
https://doi.org/10.1542/PEDS.2014-2707/-/DCSUPPLEMENTAL
https://doi.org/10.1542/PEDS.2014-2707/-/DCSUPPLEMENTAL
https://doi.org/10.4088/JCP.11R07586
https://doi.org/10.4088/JCP.11R07586
https://doi.org/10.1016/J.SMRV.2018.07.003
https://doi.org/10.1016/J.SMRV.2018.07.003
https://www.startschoollater.net/wake-up-calls-fast-facts.html
https://www.startschoollater.net/wake-up-calls-fast-facts.html
https://doi.org/10.2147/NDT.S1248
https://doi.org/10.2147/NDT.S1248
https://doi.org/10.1016/J.ANNEPIDEM.2007.07.096
https://doi.org/10.1016/J.ANNEPIDEM.2007.07.096
https://doi.org/10.1016/J.COMPPSYCH.2019.03.001
https://doi.org/10.5664/JCSM.6288
https://doi.org/10.1177/0886260519853409
https://doi.org/10.1111/JSR.13338
https://doi.org/10.1016/J.AMEPRE.2021.07.012
https://doi.org/10.1542/PEDS.2018-1771
https://doi.org/10.1542/PEDS.2018-1771
https://doi.org/10.1080/13557858.2011.645151
https://doi.org/10.2105/AJPH.90.8.1212
https://doi.org/10.1016/J.AMEPRE.2022.04.001
https://doi.org/10.1016/J.AMEPRE.2022.04.001
https://doi.org/10.1177/21501327211053750
https://doi.org/10.1177/21501327211053750
https://doi.org/10.1146/ANNUREV-PSYCH-010213-115205
https://doi.org/10.1146/ANNUREV-PSYCH-010213-115205
https://doi.org/10.1016/J.SLEH.2017.09.005
https://doi.org/10.1111/CDEV.13234
https://doi.org/10.3390/IJERPH18115533/S1
https://doi.org/10.4088/JCP.20M13833
https://doi.org/10.4088/JCP.20M13833
https://doi.org/10.1016/j.jad.2013.10.011
https://doi.org/10.1016/j.jad.2013.10.011
https://doi.org/10.1186/s40359-018-0242-3
https://doi.org/10.1186/s40359-018-0242-3
http://ezproxy.cul.columbia.edu/login?url=https://www.proquest.com/scholarly-journals/mental-healthcare-disparities-affect-treatment/docview/217050003/se-2?accountid=10226
http://ezproxy.cul.columbia.edu/login?url=https://www.proquest.com/scholarly-journals/mental-healthcare-disparities-affect-treatment/docview/217050003/se-2?accountid=10226
http://ezproxy.cul.columbia.edu/login?url=https://www.proquest.com/scholarly-journals/mental-healthcare-disparities-affect-treatment/docview/217050003/se-2?accountid=10226
http://ezproxy.cul.columbia.edu/login?url=https://www.proquest.com/scholarly-journals/mental-healthcare-disparities-affect-treatment/docview/217050003/se-2?accountid=10226

Joseph et al. BMC Psychiatry (2023) 23:638

35.

36.

Lindsey MA, Joe S, Nebbitt V, Family Matters. The role of Mental Health Stigma
and Social Support on depressive symptoms and subsequent help seeking
among african american boys. J Black Psychol. 2010;36(4):458. https://doi.
0rg/10.1177/0095798409355796.

Mann JJ, Michel CA, Auerbach RP. Improving suicide Prevention through
evidence-based strategies: a systematic review. Am J Psychiatry.
2021;178(7):611-24. https://doi.org/10.1176/APPI.AJP2020.20060864/ASSET/
IMAGES/LARGE/APPI.AJP2020.20060864F2 JPEG.

Page 9 of 9

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1177/0095798409355796
https://doi.org/10.1177/0095798409355796
https://doi.org/10.1176/APPI.AJP.2020.20060864/ASSET/IMAGES/LARGE/APPI.AJP.2020.20060864F2.JPEG
https://doi.org/10.1176/APPI.AJP.2020.20060864/ASSET/IMAGES/LARGE/APPI.AJP.2020.20060864F2.JPEG

	﻿Sleep deprivation and suicide risk among minoritized US adolescents
	﻿Abstract
	﻿Introduction
	﻿Participants and methods
	﻿Study population
	﻿Measures
	﻿Outcome variables- suicide attempt, ideation, plan, and injurious attempt
	﻿Main explanatory variable- sleep duration
	﻿Covariates
	﻿Statistical analysis


	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


