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Aim: Adolescent suicide is a major public health concern, and modifiable risk
factors associated with adolescent suicide remain poorly understood. This study
aimed to assess the association between screen time and overweight/obesity
and self-perceived overweigh and suicidality in adolescents.

Methods: Adolescents from the United States Youth Risk Behavior Surveillance
System (YRBSS) between 2013 and 2019 were included in this cross-sectional
study. The outcome was suicidality, including considered suicide, made a suicide
plan, attempted suicide, and injurious suicide attempt. Multivariable logistic
regression model was used to investigate the associations between screen
time, overweight/obesity, self-perceived overweight, and suicidality, and
expressed as odds ratio (OR) and 95% confidence interval (Cl). Mediation
analysis was used to explore the role of overweight/obesity and self-perceived
overweight on the association between screen time and suicidality.

Results: A total of 30,731 adolescents were included, of which 6,350 (20.65%) had
suicidality, including 5,361 (17.45%) with considered suicide, 4,432 (14.42%) with
made a suicide plan, 2,300 (7.45%) with attempted suicide, and 677 (2.21%) with
injurious suicide attempt. Adolescents with screen time >3h were related to higher
odds of suicidality (OR=1.35, 95%Cl: 1.23-1.46), overweight/obesity (OR=1.27, 95%
Cl: 1.19-1.38), and self-perceived overweight (OR=1.38, 95%Cl: 1.30-1.48) after
adjusting confounders. Adolescents with overweight/obesity (OR=1.30, 95%ClI:
1.19-1.43) and self-perceived overweight (OR=1.54, 95%Cl: 1.39-1.70) were
associated with higher odds of suicidality. The association between screen time
and suicidality was 4.67% mediated by overweight/obesity and 9.66% mediated by
self-perceived overweight. Moreover, the mediating role of overweight/obesity was
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observed only in females, whereas there were no sex differences in the mediating
effect of self-perceived overweight.

Conclusion: Both overweight/obesity and self-perceived overweight mediated
the association between screen time and suicidality.
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Introduction

Adolescent suicide is a major and preventable public health
concern and the second most common adolescent death worldwide
(1). Suicide deaths increased by 6.7% between 1990 and 2016, with
more than 0.8 million deaths by suicide in 2016 (2). A meta-analysis
showed that the overall prevalence of suicidal ideation among
adolescents was 16.9% in low- and middle-income countries
worldwide (3). Adolescent suicide is multifactorial, including age, sex,
violent/bullying behavior, depressive symptom, and social isolation (4,
5). Therefore, identifying modifiable risk factors for adolescent suicide
plays an important role in the development of effective adolescent

suicide prevention intervention programs.
Recently, several studies have found that health-related lifestyle

factors such as overweight/obesity, and physical activity (sedentary)
were associated with adolescent suicidality (6-8). It was reported that
overweight/obese adolescents were at higher risk for suicidal ideations
and attempts than normal weight adolescents (6, 7). Adolescents who
perceived themselves as overweight were also at higher risk for suicide-
related behaviors (8, 9). These phenomena may be related to the fact
that adolescents with overweight/obesity (or perceived-overweight)
were more likely to experience depressive symptoms, self-stigma, and
bullying (10-12). Moreover, excessive screen time has also been
reported to be related to higher adolescent suicidality (13, 14), which
may be due to poorer mental health, poorer sleep quality, and higher
risk of cyber bullying among adolescents with more screen time (15,
16). Excessive screen time was also a risk factor for adolescent
overweight and perceived-overweight (17, 18). Therefore, we
hypothesized that overweight and perceived-overweight may mediate

the association between screen time and suicidality in adolescents.
This study aimed to explore the association between screen time

and overweight/obesity and self-perceived overweigh and suicidality.
The mediating effect of overweight/obesity and self-perceived overweigh
in the association between screen time and suicidality was investigated.

Methods

Design and participants

Data for this cross-sectional study were drawn from the Youth Risk
Behavior Surveillance System (YRBSS) between 2013 and 2019. The
YRBSS is a publicly accessible database that was developed in 1990 by
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the Centers for Disease Control and Prevention (CDC) to monitor
health risk behaviors established in childhood and early adolescence
that are associated with death, disability, and social problems among
youth and adults in the United States (available at: https://
www.cdc.gov/healthyyouth/data/yrbs/overview.htm). The YRBSS uses
a three-stage cluster sampling design with a target population of
students in grades 9 through 12, and these surveys are conducted
every two years. A self-administered computer-scanned questionnaire
was used for the survey that was anonymous and voluntary and had
parental permission. The protocol of YRBSS were approved by the
institutional review board of the CDC and is publicly available.
Participants aged 14-18 years old with complete information on
suicide behaviors, digital device use, self-perceived weight, and body
mass index (BMI) were included. Participants with missing
information on important covariates, such as physical activity,
drinking alcohol, cyber bullying, and school bullying, were excluded.

QOutcomes

The outcome of this study was the suicidality of adolescents.
Suicidality includes considered suicide, made a suicide plan,
attempted suicide, and injurious suicide attempt. Adolescents were
considered to have suicidality if they had any of these four suicidalities.
Suicidality was measured through the YRBSS questionnaire (https://
yrbs-explorer.services.cdc.gov/#/). The type of “considered suicide” was
measured by the survey question, “During the past 12 months, did you
ever seriously consider attempting suicide?”. The type of “made a
suicide plan” was measured by the survey question, “During the past 12
months, did you make a plan about how you would attempt suicide?”.
The type of “attempted suicide” was measured by the survey question,
“During the past 12 months, how many times did you actually attempt
suicide?”. The type of “injurious suicide attempt” was measured by the
survey question, “If you attempted suicide during the past 12 months,
did any attempt result in an injury, poisoning, or overdose that had to
be treated by a doctor or nurse?”.

Covariates

The characteristics of participants were collected including age
(16 years and >16 years), sex (female and male), race (Hispanic/
Latino and others), BMI, screen time (<3h and >3h), self-perceived
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overweight (yes and no), smoking (yes and no), drinking alcohol
(yes and no), physical activity (yes and no), illegal drug (yes and no),
cyber bullying (yes and no), school bullying (yes and no), school
safety concern (yes and on), early sexual intercourse (yes and no),
and sadness or hopeless (yes and no).

Independent variables (screen time)

Screen time consists of television viewing and computer/
videogame use time. Television viewing was measured by the
survey item, “On an average school day, how many hours do you
watch TV?”. Computer/video game use was measured by the survey
item, “On an average school day, how many hours do you play
video or computer games or use a computer for something that is
not school work?”. Response options were none, <1h, 1h, 2h, 3h, 4h,
and 5 or more hours per day. The current study divided screen time
into two categories: (1) =3h for either television viewing or
computer/videogame use (screen time >3h); (2) <3h for both
television viewing and computer/videogame use (screen time
<3h). Excessive screen time was defined as >3h of screen time
according to previous studies (19, 20).

Mediating factors (overweight/obesity and self-
perceived overweight)

Adolescents were categorized into overweight/obesity and non-
overweight/obesity based on age- and sex-specific BMI. For BMI by
age and sex, adolescents were considered overweight when their
BMI was at or above the 85th percentile, and obesity when their
BMI was at or above the 95th percentile (21, 22).

Self-perceived weight was measured by the survey item, “How
do you describe your weight”. Response options for this item were: 1
(very underweight), 2 (slightly underweight), 3 (the right weight), 4
(slightly overweight), and 5 (very overweight). Those who
considered their weight as slightly or very overweight were
categorized as self-perceived overweight (9).

Statistical analysis

Weighting factors from the YRBSS database (PSU, Stratum,
Weight) were applied to each student’s record to adjust for non-
response and the oversampling of black and Hispanic students in the
sample. The statistical description was performed based on the study
outcomes of suicidality, considered suicide, made a suicide plan,
attempted suicide, and injurious suicide attempt. Weighted
prevalence rates of suicidality, considered suicide, made a suicide
plan, attempted suicide, and injurious suicide attempt were reported.
Weighted chi-squared test was used to analyze the differences in
prevalence rates of suicidality, considered suicide, made a suicide
plan, attempted suicide, and injurious suicide attempt by different
characteristics. Multivariable logistic regression model was used to
investigate the associations between screen time, overweight/obesity,
self-perceived overweight, and suicidality, and the results were
expressed as odds ratio (OR) and 95% confidence interval (CI). In
analyzing the associations between screen time and overweight/
obesity and self-perceived overweight, the logistic regression model
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was adjusted for sex, race, smoking, school bullying, and sadness or
hopeless. In analyzing the associations of overweight/obesity, self-
perceived, and screen time with suicidality, the logistic regression
model was adjusted for sex, race, smoking, drinking alcohol, illegal
drug, cyber bullying, school bullying, school safety concern, early
sexual intercourse, and sadness or hopeless.

The mediation of the association between screen time and
suicidality by overweight/obesity and self-perceived overweight
was assessed using the “RMediation” and “jtools” packages in R
software (23). The relationship of screen time with overweight/
obesity and self-perceived overweight was represented by “Effect A”.
The relationship of overweight/obesity and self-perceived
overweight with suicidality was represented by “Effect B”. The
indirect effect was “Effect A x Effect B”. The relationship between
screen time and suicidality was represented by “Effect C” (total
effect). Moreover, the relationship between screen time and
suicidality was represented by “(Effect C’)” (direct effect) after
adjusting for overweight/obesity or self-perceived overweight.
Standardized coefficients were utilized to show the estimates for
each pathway. The percentage of mediation effect was calculated as:
[exp(Effect C) - exp(Effect A)] x100/[exp(Effect C)-1].

All statistical analyses were performed by R 4.2.0 software
(Institute for Statistics and Mathematics, Vienna, Austria). P-values
(two-sided) less than 0.05 was considered statistically significant.

Results
Characteristics of included participants

The total number of participants in the YRBSS surveys of 2013,
2015, 2017, and 2019 was 57,649. A total of 26,918 participants were
excluded, including 568 participants aged <14 years, 14,530
participants with missing information on suicidality, 1,750
participants with missing information on screen time, 3,470
participants with missing information on overweight/obesity and
self-perceived overweight, and 6,600 participants with missing
important covariates. A total of 30,731 adolescents were included
in the analysis (Figure 1). Of these 30,731 adolescents, 6,350
(20.65%) had suicidality, including 5,361 (17.45%) with
considered suicide, 4,432 (14.42%) with made a suicide plan,
2,300 (7.45%) with attempted suicide, and 677 (2.21%) with
injurious suicide attempt (Table 1). There were 13,579 (43.75%)
adolescents with screen time >3h, 9,379 (38.45%) adolescents with
overweight/obesity, and 10,000 (38.35%) adolescents with self-
perceived overweight.

The associations between screen time and
overweight/obesity and self-perceived
overweight and suicidality

Table 2 presents the relationships between screen time,

overweight/obesity, self-perceived overweight, and suicidality.
Adolescents with screen time >3h were related to higher odds of
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57,649 participants in the YRBSS
database from 2013-2019
Excluded participants (N=20,318):
e aged <14 years (N=568);
e with missing information on
suicidality (N=14,530);
e with missing information on
screen time (N=1,750);
e with missing information on
overweight/obesity and self- — - —
perceived overweight (N=3,470). Excluded partlcl.pants with missing
important covariates (N=6,600):
o race (N=277);
Remained adolescents (N=37,331) | | o physical activity (N=239);
o smoking (N=807);
e drinking alcohol (N=2,956);
o illegal drug (N=625);
e clectronic bullying (N=36);
e school bullying (N=20);
Adolescents included in e sadness or hopeless (N=48);
this study (N=30,731) e early sexual intercourse (N=1,566);
e school safety concern (N=26).
FIGURE 1

Flow chart for study population selection. YRBSS, Youth Risk Behavior Surveillance System;.

10.3389/fpsyt.2024.1287021

TABLE 1 Characteristics of included participants.
Considered Made a Attempted
suicide suicide plan suicide

Total Yes Yes (n=5361) Yes (h=2300)
(n=30731) (n=6350)

Overall Suicidality

Variables
Yes (n=4432)

Screen time >3h, n (%)

Injurious
suicide attempt

NCHGEY))]

Yes 13579 (43.75) 2294 (35.97) 1940 (36.03) 1613 (36.13) 804 (34.99) 242 (35.36)

No 17152 (56.25) 4056 (64.03) 3421 (63.97) 2819 (63.87) 1496 (65.01) 435 (64.64)
P <0.001 <0.001 <0.001 <0.001 <0.001
BMI, n (%)

Normal 21352 (61.55) 4103 (55.84) 3429 (55.05) 2853 (55.45) 1437 (53.37) 413 (52.05)

gzz;:;ight/ 9379 (38.45) 2247 (44.16) 1982 (44.95) 1579 (44.55) 863 (46.63) 264 (47.95)
P <0.001 <0.001 <0.001 <0.001 <0.001
Described themselves as slightly or very overweight, n (%)

No 20731 (61.65) 3580 (49.81) 2970 (48.70) 2468 (49.15) 1240 (47.74) 352 (46.10)

Yes 10000 (38.35) 2770 (50.19) 2391 (51.30) 1964 (50.85) 1060 (52.26) 325 (53.90)
P <0.001 <0.001 <0.001 <0.001 <0.001
Age, n (%)

<16 years 10524 (32.31) 2174 (32.35) 1852 (32.65) 1533 (32.86) 869 (35.88) 245 (34.10)

>16 years 20207 (67.69) 4176 (67.65) 3509 (67.35) 2899 (67.14) 1431 (64.12) 432 (65.90)
P 0.943 0.564 0.415 <0.001 0.308
Gender, n (%)

Female 15913 (47.49) 4170 (61.92) 3608 (63.66) 2961 (63.07) 1653 (68.36) 505 (71.27)
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TABLE 1 Continued
Considered Made a Attempted Injurious
suicide suicide plan suicide suicide attempt

Total Yes Yes (n=5361) Yes (n=2300)
(n=30731) (n=6350)

Overall Suicidality

Variables

Yes (n=4432) Yes (n=677)

Gender, n (%)

Male 14818 (52.51) 2180 (38.08) 1753 (36.34) 1471 (36.93) 647 (31.64) 172 (28.73)

P <0.001 <0.001 <0.001 <0.001 <0.001

Are you Hispanic or Latino, n (%)

Yes 8393 (27.08) 1742 (27.15) 1442 (26.55) 1258 (28.11) 708 (30.24) 208 (30.48)
No 22338 (72.92) 4608 (72.85) 3919 (73.45) 3174 (71.89) 1592 (69.76) 469 (69.52)
14 0.905 0.409 0.143 <0.001 0.051

Smoking, n (%)

Yes 3029 (10.43) 1140 (18.59) 992 (19.01) 861 (20.13) 567 (25.28) 229 (34.14)
No 27702 (89.57) 5210 (81.41) 4369 (80.99) 3571 (79.87) 1733 (74.72) 448 (65.86)
P <0.001 <0.001 <0.001 <0.001 <0.001

Drinking, n (%)

Yes 9926 (32.83) 2818 (44.58) 2436 (45.59) 2028 (45.86) 1201 (52.19) 414 (60.48)
No 20805 (67.17) 3532 (55.42) 2925 (54.41) 2404 (54.14) 1099 (47.81) 263 (39.52)
P <0.001 <0.001 <0.001 <0.001 <0.001

Physical activity, n (%)

Yes 15179 (49.14) 2993 (46.77) 2502 (46.31) 2103 (47.15) 1113 (47.95) 315 (45.21)
No 15552 (50.86) 3357 (53.23) 2859 (53.69) 2329 (52.85) 1187 (52.05) 362 (54.79)
P <0.001 <0.001 0.026 0.316 <0.001

Illegal drug, n (%)

Yes 228 (0.78) 144 (2.37) 132 (2.57) 128 (2.99) 109 (4.87) 68 (10.20)
No 30503 (99.22) 6206 (97.63) 5229 (97.43) 4304 (97.01) 2191 (95.13) 609 (89.80)
P <0.001 <0.001 <0.001 <0.001 <0.001

Cyber bullying, n (%)

Yes 4447 (14.07) 1935 (29.97) 1729 (31.76) 1425 (31.73) 933 (39.97) 333 (48.46)
No 26284 (85.93) 4415 (70.03) 3632 (68.24) 3007 (68.27) 1367 (60.03) 344 (51.54)
P <0.001 <0.001 <0.001 <0.001 <0.001

School bullying, n (%)

Yes 5826 (18.86) 2414 (37.95) 2103 (39.21) 1755 (39.64) 1061 (46.06) 371 (54.26)
No 24905 (81.14) 3936 (62.05) 3258 (60.79) 2677 (60.36) 1239 (53.94) 306 (45.74)
P <0.001 <0.001 <0.001 <0.001 <0.001

School safety concern, n (%)

Yes 1678 (5.45) 733 (11.44) 647 (11.98) 544 (12.25) 393 (16.91) 152 (22.36)
No 29053 (94.55) 5617 (88.56) 4714 (88.02) 3888 (87.75) 1907 (83.09) 525 (77.64)
P <0.001 <0.001 <0.001 <0.001 <0.001

(Continued)
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TABLE 1 Continued

Considered
suicide

Yes (n=5361)

Overall

Suicidality

Variables Total

(n=30731)

Yes
(n=6350)

Had early sexual intercourse, n (%)

10.3389/fpsyt.2024.1287021

Made a
suicide plan

Attempted
suicide

Yes (h=2300)

Injurious
suicide attempt

Yes (n=4432) Yes (n=677)

Yes 1171 (4.09) 425 (7.24) 362 (7.26) 331 (8.07) 230 (10.81) 108 (17.19)

No 29560 (95.91) 5925 (92.76) 4999 (92.74) 4101 (91.93) 2070 (89.19) 569 (82.81)
P <0.001 <0.001 <0.001 <0.001 <0.001
Sadness or hopeless, n (%)

Yes 9929 (31.91) 4930 (77.22) 4340 (80.54) 3543 (79.72) 1999 (86.58) 625 (92.05)

No 20802 (68.09) 1420 (22.78) 1021 (19.46) 889 (20.28) 301 (13.42) 52 (7.95)
P <0.001 <0.001 <0.001 <0.001 <0.001

overweight/obesity (OR=1.27, 95%CI: 1.19-1.38) and self-perceived
overweight (OR=1.38, 95%CI: 1.30-1.48) after adjusting for sex,
race, smoking, school bullying, and sadness or hopeless.
Adolescents with overweight/obesity (OR=1.30, 95%CI: 1.19-1.43)
and self-perceived overweight (OR=1.54, 95%CI: 1.39-1.70) were
associated with higher odds of suicidality after adjusting for sex,
race, smoking, drinking alcohol, illegal drug, cyber bullying, school
bullying, school safety concern, early sexual intercourse, and
sadness or hopeless. Moreover, adolescents with screen time >3h
were related to higher odds of suicidality after adjusting
confounders (OR=1.35, 95%CI: 1.23-1.46). When further adjusted
for overweight/obesity (OR=1.32, 95%CI: 1.22-1.455) or self-
perceived overweight (OR=1.31, 95%CI: 1.20-1.43), adolescents
with screen time >3h were still associated with higher odds of
suicidality. Specific suicidality, including considered suicide, made a
suicide plan, and attempted suicide, also supported the above results
except for injurious suicide attempt (all P<0.05) (Table 2).

Mediating effects of overweight/obesity
and self-perceived overweight on the
association between screen time

and suicidality

Table 3 and Figure 2 report the mediating effects of overweight/
obesity and self-perceived overweight on the association between
screen time and suicidality. In the analysis of the mediating effects
between screen time, overweight/obesity, and suicidality, the direct
effect was 0.28 (0.20, 0.37), the mediating effect was 0.06 (0.03, 0.09),
and 4.67% of the association between screen time and suicidality was
mediated by overweight/obesity. In the specific analysis of suicidality,
the mediating effect of overweight/obesity was 0.07 (0.04, 0.10) and
mediated 5.61% of the association between screen time and considered
suicide, 0.06 (0.03, 0.09) and mediated 5.87% of the association
between screen time and made a suicide plan, and 0.05 (0.01, 0.09)
and mediated 4.57% of the association between screen time and
attempted suicide, while no statistically significant association was
found between screen time and injurious suicide attempt. In the
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analysis of the mediating effects between screen time, self-perceived
overweight, and suicidality, the direct effect was 0.27 (0.18, 0.36), the
mediating effect was 0.14 (0.10, 0.17), and 9.66% of the association
between screen time and suicidality was mediated by self-perceived
overweight. In the specific analysis of suicidality, the mediating effect of
self-perceived overweight was 0.14 (0.11, 0.18) and mediated 10.79% of
the association between screen time and considered suicide, 0.12 (0.09,
0.15) and mediated 11.57% of the association between screen time and
made a suicide plan, and 0.12 (0.07, 0.16) and mediated 9.96% the
association between screen time and attempted suicide. No statistically
significant association was found between screen time and injurious
suicide attempt (P>0.05).

Table 4 and Figure 3 present the mediating effects of overweight/
obesity and self-perceived overweight on the association between
screen time and suicidality based on sex. In the analysis of the
mediating effect of overweight/obesity, 7.74% of the association
between screen time and suicidality in females was mediated by
overweight/obesity, whereas no mediating effect of overweight/obesity
was found in males. In females, the proportion of mediating effects of
overweight/obesity was 9.17%, 11.8%, and 4.52% for considered
suicide, made a suicide plan, and attempted suicide, respectively. In
the analysis of the mediating effect of self-perceived overweight, self-
perceived overweight mediated the association between screen time
and suicidality at 10.33% in females and 8.4% in males. In females, the
proportion of mediating effects of self-perceived overweight was
11.87%, 18.04%, and 10.89% for considered suicide, made a suicide
plan, and attempted suicide, respectively. In males, the proportion of
mediating effects of self-perceived overweight was 9.00% and 6.22% for
considered suicide and made a suicide plan, respectively. No
association was found between screen time and injurious suicide
attempt was found in females, nor between screen time and
attempted suicide and injurious suicide attempt in males.

Discussion

This study used the survey data of YRBSS from 2013 to 2019 to
explore the association between screen time and overweight/obesity
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TABLE 2 Association between screen time, overweight/obesity, self-perceived overweight, and suicidality.

Self-per-
ceived
overweight

OR (95%Cl)

Variables

Screen time >3h®

Overweight/
obesity

Suicidality

OR (95%Cl)

OR (95%Cl)

Considered

suicide

OR (95%Cl)

Made a

suicide plan

OR (95%Cl)

10.3389/fpsyt.2024.1287021

Attempted
suicide

OR (95%Cl)

Injurious
suicide
attempt

OR (95%Cl)

No Ref

Ref

Yes 1.38 (1.30-1.48)

Screen time >3h®

1.27 (1.19-1.38)

No Ref Ref Ref Ref Ref

Yes 1.35 (1.23-1.46) 1.30 (1.19-1.42) 1.23 (1.13-1.35) 1.27 (1.12-1.45) 1.22 (0.96-1.54)
Screen Adjusted -
time >3h®

No Ref Ref Ref Ref Ref

Yes 1.31 (1.20-1.43) 1.27 (1.15-1.39) 1.21 (1.11-1.32) 1.25 (1.08-1.42) 1.19 (0.94-1.51)
Screen - Adjusted
time >3h®

No Ref Ref Ref Ref Ref

Yes 1.32 (1.22-1.45) 1.28 (1.16-1.40) 1.22 (1.12-1.34) 1.26 (1.11-1.43) 1.20 (0.95-1.51)

Self-perceived overweight®

No Ref Ref Ref Ref Ref

Yes 1.54 (1.39-1.70) 1.54 (1.40-1.70) 1.45 (1.30-1.63) 1.43 (1.27-1.62) 1.42 (1.16-1.73)
Overweight/obesity®

No Ref Ref Ref Ref Ref

Yes 1.30 (1.19-1.43) 1.32 (1.21-1.45) 1.27 (1.14-1.40) 1.22 (1.07-1.39) 1.30 (1.04-1.62)

OR, odds ratio; CI, confidence interval; Ref, reference. “©” adjusted for sex, race, smoking, school bullying, and sadness or hopeless; “@” adjusted for sex, race, smoking, drinking alcohol, illegal
drug, cyber bullying, school bullying, school safety concern, early sexual intercourse, and sadness or hopeless; “®” further adjusted for self-perceived overweight based on “®@”; “@” further

adjusted for overweight/obesity based on “@”.

and self-perceived overweight and suicidality. The results found that
screen time and overweight/obesity and self-perceived overweight
were related to higher odds of suicidality. Overweight/obesity and
self-perceived overweight may mediate the association between
screen time and suicidality, with 4.67% of the association mediated
by overweight/obesity and 9.66% by self-perceived overweight.
Overweight/obesity mediated 5.61%, 5.87%, and 4.57% of the
associations between screen time and considered suicide, made a
suicide plan, and attempted suicide. Self-perceived overweight
mediated 10.79%, 11.57%, and 9.96% of the associations between
screen time and considered suicide, made a suicide plan, and
attempted suicide. In different sexes, the mediating effects of
overweight/obesity was observed only in females, whereas the
mediating effects of self-perceived overweight had no sex difference.

The association between screen time and suicidality has been
reported in previous studies (24-26). Chau et al. found that excessive
screen time was associated with an increased risk of school-behavior-
mental-health difficulties among adolescents, including suicide
attempt (24). A 10-year longitudinal study by Coyne et al. showed
that a high level of social media or television use in early adolescence

Frontiers in Psychiatry

was the most predictive factor for suicide risk in early adulthood (25).
Liu et al. demonstrated that heavy television/videogame or non-
educational computer use in a typical school day was related to a
higher risk of suicidal ideation in adolescents (26). Our results
suggested that adolescents with screen time >3h were related to
higher odds of suicidality, which was consistent with previous
studies. A systematic review summarized the harms of screen time
for children and adolescents (16). Excessive screen time was linked to
poor sleep quality, obesity, poor stress regulation (high sympathetic
arousal and cortisol dysregulation), and insulin resistance (16).
Moreover, excessive screen time also induces adverse psychological
and psychoneurological effects such as depressive symptoms,
suicidality, reduced social coping, and brain structural changes
related to cognitive control and emotion regulation (27-29). These
studies suggested that the influence of screen time on adolescent
suicidality is multimodal, but the specific mechanism between screen
time and suicidality remains unclear.

Overweight and self-perceived overweight were also reported to
be associated with the risk of suicidality (6, 8, 9). Haynes et al. found
that the deleterious effect of overweight on suicidality depends largely
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TABLE 3 Mediating effects of overweight/obesity and self-perceived overweight on the association between screen time and suicidality.

Mediating . Mediating effects Proportion
Outcomes variable Effect A Effect B Effect C Effect C (95% CI) %)
Overweight/obesity
Model 1 027 035 045 043 0.10 (0.06, 0.14) 48
(0.20, 0.34) (0.27, 0.44) (0.37, 0.54) (0.35, 0.52)
Considered suicide
Model 2 0.24 0.28 0.26 025 0.07 (0.04, 0.1) 5.61

(0.17, 0.32) (0.19, 0.37) (0.17, 0.35) (0.15, 0.34)

Model 1 0.27 0.34 0.41 0.39 0.09 (0.05, 0.13) 5.05
(0.20, 0.34) (0.24, 0.43) (0.32, 0.51) (0.30, 0.49)

Made a suicide plan
Model 2 0.24 0.24 0.21 0.20 0.06 (0.03, 0.09) 5.87
(0.17, 0.32) (0.13, 0.34) (0.12, 0.30) (0.11, 0.29)

Model 1 0.27 0.35 0.46 0.45 0.10 (0.05, 0.14) 4.95
(0.20, 0.34) (0.24, 0.46) (0.33, 0.59) (0.32, 0.58)
Attempted suicide
Model 2 0.24 0.20 0.24 0.23 0.05 (0.01, 0.09) 4.57
(0.17, 0.32) (0.07, 0.33) (0.11, 0.37) (0.10, 0.36)

Model 1 027 0.46 0.46 0.43 0.12 (0.06, 0.19) 692
Tnjurious (020,034) | (025,066) (024,068  (0.21,0.65)
suicide attempt Model 2 0.24 0.26 0.20 0.18 0.06 (0.01, 0.12) 6.38
017,032) (004,048  (-0.04,043)  (-0.05,0.41)
Model 1 0.27 0.33 0.47 0.45 0.09 (0.05, 0.13) 433
(020,034) | (0.25,042) (038,055  (0.37,0.53)
Suicidality

Model 2 0.24 0.26 0.30 0.28 0.06 (0.03, 0.09) 4.67
(0.17, 0.32) (0.17, 0.36) (021, 0.38) (0.20, 0.37)

Self-perceived overweight

Model 1 0.36 0.66 0.45 0.41 0.24 (0.2, 0.28) 12.5
(0.30, 0.42) (0.59, 0.74) (0.37, 0.54) (0.32, 0.49)

Considered suicide
Model 2 0.32 0.43 0.26 0.24 0.14 (0.11, 0.18) 10.79
(0.26, 0.39) (0.34, 0.53) (0.17, 0.35) (0.14, 0.33)

Model 1 0.36 0.63 0.41 0.37 0.23 (0.18, 0.27) 132
(0.30, 0.42) (0.54, 0.72) (0.32, 0.51) (0.27, 0.46)

Made a suicide plan
Model 2 0.32 0.37 0.21 0.19 0.12 (0.09, 0.15) 11.57
(0.26, 0.39) (0.26, 0.49) (0.12, 0.30) (0.10, 0.28)

Model 1 0.36 0.69 0.46 0.41 0.25 (0.19, 0.30) 13.7
(0.30, 0.42) (0.59, 0.79) (0.33, 0.59) (0.28, 0.54)
Attempted suicide
Model 2 0.32 0.36 0.24 0.22 0.12 (0.07, 0.16) 9.96
(0.26, 0.39) (0.24, 0.48) (0.11, 0.37) (0.08, 0.35)

Model 1 0.36 0.75 0.46 0.40 0.27 (0.18, 0.35) 15.82
Injurious (030,042)  (057,094)  (0.24,0.68) (0.17, 0.62)
suicide attempt Model 2 032 035 020 0.17 0.1 (0.04, 0.19) 123
(026,039  (0.15,055)  (-0.04,043)  (-0.06,0.41)
Model 1 0.36 0.64 047 0.42 0.23 (0.19, 0.27) 11.52
(030,042)  (057,072)  (0.38,0.55) (034, 0.51)
Suicidality

Model 2 0.32 043 0.30 0.27 0.14 (0.10, 0.17) 9.66
(0.26, 0.39) (0.33, 0.53) (0.21, 0.38) (0.18, 0.36)

“Effect A”, the relationship of screen time with overweight/obesity and self-perceived overweight; “Effect B”, the relationship of overweight/obesity and self-perceived overweight with suicidality;
“Effect A x Effect B”, indirect effect; “Effect C” (total effect), the relationship between screen time and suicidality; “(Effect C’)” (direct effect), the relationship between screen time and suicidality
after adjusting for overweight/obesity or self-perceived overweight; Standardized coefficients were utilized to show the estimates for each pathway; The proportion of mediation effect was
calculated as: [exp(Effect C) - exp(Effect A)] x100/[exp(Effect C)-1].

Model 1, univariable logistic regression model; Model 2, multivariable logistic regression model (Effect A adjusted for sex, race, smoking, school bullying, and sadness or hopeless; Effect B and
Effect C adjusted for sex, race, smoking, drinking alcohol, illegal drug, cyber bullying, school bullying, school safety concern, early sexual intercourse, and sadness or hopeless; (Effect C’) further
adjusted for overweight/obesity or self-perceived overweight based on Effect C).
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FIGURE 2
Mediating effects of overweight/obesity and self-perceived overweight on the association between screen time and suicidality. The vertical axis is
the mediating effect size, and the interval without 0 indicates mediating effect. The closer the color is to red, the stronger the mediating effect.
Model 1, univariable logistic regression model; Model 2, multivariable logistic regression model.

TABLE 4 Mediating effects of overweight/obesity and self-perceived overweight on the association between screen time and suicidality based on sex.

Mediating Mediating effects Proportion
Outcomes : Effect A Effect B Effect C Effect C’
variable (95% ClI) (VA
Overweight/obesity
0.31 0.39 0.23 0.21 0.12 (0.08, 0.16) 017
Female (0.22, 0.41) (0.28, 0.50) (0.13, 0.34) (0.11, 0.32) ' R ’
Considered suicide
0.18 0.10 0.32 0.31
0.02 (-0.02, 0.06 1.58
Male (0.08, 0.28) (-0.05, 0.25) (0.16, 0.47) (0.16, 0.46) ¢ )
0.31 0.31 0.14 0.13
.10 (0.06, 0.14 11.
Female (0.22, 0.41) (0.19, 0.44) (0.02, 0.26) (0.00, 0.25) 010 (0.06, 0.14) 8
Made a suicide plan
0.18 0.11 0.34 0.33 0.02 (0,03, 0.07) L6l
Male (0.08, 0.28) (-0.06, 0.28) (0.16, 0.52) (0.15, 0.51) ’ R :
0.31 0.22 0.24 0.23 0.07 (001, 0.12) 15
Female (0.22, 0.41) (0.07, 0.36) (0.09, 0.40) (0.08, 0.39) ' o ’
Attempted suicide
0.18 0.17 0.22 0.21 0.03 (-0.02, 0.08) 129
Male (0.08, 0.28) (-0.06, 0.40) (-0.01, 0.45) (-0.02, 0.44) ’ e ’
31 34 1 1
03 03 0.17 0.16 0.11 (0.02, 0.19) 8.01
Injuri Female (0.22, 0.41) (0.09, 0.58) (-0.09, 0.43) (-0.10, 0.41)
njurious
suicide attempt
1 X 0.27 27
0.18 0.06 0 0.01 (-0.08, 0.1) 228
Male (0.08, 0.28) (-0.38, 0.50) (-0.20, 0.75) (-0.21, 0.74)
0.31 0.38 0.28 0.26 0.12 (0.08, 0.16) _—
Female (0.22, 0.41) (0.27, 0.50) (0.17, 0.38) (0.15, 0.37) ' R ’
Suicidality
0.18 0.09 0.33 032 0.02 (-0.03, 0.06) 1.24
Male (0.08, 0.28) (-0.05, 0.23) (0.19, 0.46) (0.18, 0.46) ’ R ’
Self-perceived overweight
0.30 0.43 0.23 0.21
Considered suicid 0.13 (0.09, 0.17 11.87
onsidered SWASe ' Female 021,038) | (0.33,0.54) (0.13, 0.34) (0.10, 0.32) ¢ )
(Continued)
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TABLE 4 Continued

10.3389/fpsyt.2024.1287021

Mediating Mediating effects Proportion
Outcomes ) Effect A Effect B Effect C Effect C’'
variable (95% ClI) (VA
Self-perceived overweight
0.35 0.44 0.32 0.29 0.15 (0.09, 0.22) 5
Male (0.25, 0.45) (0.26, 0.62) (0.16, 0.47) (0.14, 0.44) B
0.30 0.39 0.14 0.12
.12 (0.08, 0.1 18.04
Female (0.21, 0.38) (0.26, 0.52) (0.02, 0.26) (-0.01, 0.24) 012 (0.08, 0.16) 80
Made a suicide plan
0.35 0.33 0.34 0.32 0.12 (0.04, 0.19) 622
Male (0.25, 0.45) (0.15, 0.52) (0.16, 0.52) (0.14, 0.50) e ’
0.30 0.38 0.24 0.22 0.11 (0.06, 0.17) 10,89
Female (0.21, 0.38) (0.24, 0.52) (0.09, 0.40) (0.06, 0.38) ' R ’
Attempted suicide
0.35 0.31 0.22 0.20 0.1 (0.02, 02) 259
Male (0.25, 0.45) (0.04, 0.59) (-0.01, 0.45) (-0.03, 0.44) chTe ’
. . 1 14
030 039 0.17 0 0.12 (0.04, 0.2) 17.68
Injuri Female (0.21, 0.38) (0.13, 0.64) (-0.09, 0.43) (-0.12, 0.40)
njurious
suicide attempt
. 2 0.27 2
035 025 026 0.09 (-0.08, 0.26) 2.96
Male (0.25, 0.45) (-0.20, 0.70) (-0.20, 0.75) (-0.21, 0.74)
0.30 0.44 0.28 0.25 0.13 (0.09, 0.17) 1033
Female (0.21, 0.38) (0.33, 0.55) (0.17, 0.38) (0.14, 0.36) ' R ’
Suicidality
0.35 0.40 0.33 0.30 0.14 (0.08, 02) o4
Male (0.25, 0.45) (0.24, 0.57) (0.19, 0.46) (0.16, 0.44) R ’

“Effect A”, the relationship of screen time with overweight/obesity and self-perceived overweight; “Effect B”, the relationship of overweight/obesity and self-perceived overweight with suicidality;
“Effect A x Effect B”, indirect effect; “Effect C” (total effect), the relationship between screen time and suicidality; “(Effect C’)” (direct effect), the relationship between screen time and suicidality
after adjusting for overweight/obesity or self-perceived overweight; Standardized coefficients were utilized to show the estimates for each pathway; The proportion of mediation effect was
calculated as: [exp(Effect C) - exp(Effect A)] x100/[exp(Effect C)-1].
All results were multivariable logistic regression models (Effect A adjusted for sex, race, smoking, school bullying, and sadness or hopeless; Effect B and Effect C adjusted for sex, race, smoking,
drinking alcohol, illegal drug, cyber bullying, school bullying, school safety concern, early sexual intercourse, and sadness or hopeless; (Effect C’) further adjusted for overweight/obesity or self-

perceived overweight based on Effect C).
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FIGURE 3
Mediating effects of overweight/obesity and self-perceived overweight based on sex. The vertical axis is the mediating effect size, and the interval
without O indicates mediating effect. The closer the color is to red, the stronger the mediating effect. All results were multivariable logistic
regression models.
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on whether a person perceives as overweight (9). The study of Daly
et al. showed that self-perceived overweight is a risk factor for
suicidality, independent of objective weight status (8). The current
study analyzed the association between screen time and overweight/
obesity and self-perceived overweight and suicidality. The results
showed that both overweight/obesity and self-perceived overweight
were related to higher odds of suicidality. Moreover, overweight/
obesity and self-perceived overweight mediated the relationship
between screen time and suicidality, with 4.67% of the association
mediated by overweight/obesity and 9.66% by self-perceived
overweight. The potential explanation for this finding was that
screen time increased obesity risk in children and adolescents (30,
31). Adolescents who are overweight or self-perceived overweight fear
negative social evaluations and stress from others, and these harmful
psychological eftects may trigger distress and suicidality (32, 33). In
addition, our study found that the mediating role of overweight/
obesity in the association between screen time and suicidality was
observed only in females, whereas there were no sex differences in the
mediating effect of self-perceived overweight. This may be related to
women’s higher rate of suicidal behavior and more like to develop
internalizing disorders such as anxiety and mood disorders (34).
These internalizing disorders have been reported to potentially
mediate suicidal thoughts and behaviors (35, 36). However, specific
explanations require more follow-up research.

This study has several strengths. First, this study used a national
sample of adolescents, which included four surveys from 2013 to
2019, and was well-represented. Then, this study explored the
effects of overweight/obesity and self-perceived overweight
separately, and further sex-based analyses were performed.
However, several limitations of this study should be considered
when interpreting the results. First, the causal relationships between
screen time, overweight/obesity, self-perceived overweight, and
suicidality could not be proven due to the cross-sectional study
design. Second, the analyzed data were based on participants’ self-
reports, which may affect the credibility of the results. Third,
although this study fully accounted for the existing confounders
in the database, there are still some potential confounders that may
affect the results. Fourth, although this study was based on
nationally representative data of US adolescents, it is uncertain
whether the results can be generalized to other regions.

Conclusions

This study analyzed the association between screen time and
overweight/obesity and self-perceived overweight and suicidality
among adolescents based on nationally representative data. The
results supported the hypothesis that overweight/obesity and self-
perceived overweight mediated the association between screen time
and suicidality. Adolescents with excessive screen time and
overweight or self-perceived overweight should be given greater
attention to their suicide risk.

Frontiers in Psychiatry

10.3389/fpsyt.2024.1287021

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: YRBSS database, https://www.cdc.gov/
healthyyouth/data/yrbs/overview.htm.

Ethics statement

The requirement of ethical approval was waived by The Second
Hospital of Shanxi Medical University for the studies involving
humans because the data was accessed from YRBSS (a publicly
available database). The studies were conducted in accordance with
the local legislation and institutional requirements. Written
informed consent for participation in this study was provided by
the participants’ legal guardians/next of kin.

Author contributions

HG: Conceptualization, Project administration, Supervision,
Writing - original draft, Writing — review & editing. YW: Data
curation, Formal analysis, Investigation, Methodology, Writing -
review & editing. XW: Data curation, Formal analysis, Investigation,
Methodology, Writing — review & editing. MG: Data curation, Formal
analysis, Investigation, Methodology, Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was funded by the National Social Science Foundation of China
“Research on the Development Power, Trend and Prospect of
National Traditional Physical Education Subject based on
Knowledge Network” (No. 15CTY001).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://www.cdc.gov/healthyyouth/data/yrbs/overview.htm
https://www.cdc.gov/healthyyouth/data/yrbs/overview.htm
https://doi.org/10.3389/fpsyt.2024.1287021
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Gao et al.

References

1. Mahumud RA, Dawson AJ, Chen W, Biswas T, Keramat SA, Morton RL, et al. The risk
and protective factors for suicidal burden among 251 763 school-based adolescents in 77 low-
and middle-income to high-income countries: assessing global, regional and national
variations. psychol Med. (2022) 52:379-97. doi: 10.1017/s0033291721002774

2. Naghavi M. Global, regional, and national burden of suicide mortality 1990 to
2016: systematic analysis for the global burden of disease study 2016. BMJ (Clin Res ed).
(2019) 364:194. doi: 10.1136/bm;j.194

3. Uddin R, Burton NW, Maple M, Khan SR, Khan A. Suicidal ideation, suicide
planning, and suicide attempts among adolescents in 59 low-income and middle-
income countries: A population-based study. Lancet Child Adolesc Health. (2019)
3:223-33. doi: 10.1016/52352-4642(18)30403-6

4. Campisi SC, Carducci B, Akseer N, Zasowski C, Szatmari P, Bhutta ZA. Suicidal
behaviours among adolescents from 90 countries: A pooled analysis of the global
school-based student health survey. BMC Public Health. (2020) 20:1102. doi: 10.1186/
512889-020-09209-z

5. Hawton K, Hill NTM, Gould M, John A, Lascelles K, Robinson J. Clustering of
suicides in children and adolescents. Lancet Child Adolesc Health. (2020) 4:58-67.
doi: 10.1016/s2352-4642(19)30335-9

6. Zhang MZ, Tang R, Rao WM, Wang MH, Liu MW, Yu HJ, et al. Body mass index
and the risk of suicidal ideation and suicide attempt among youth in 45 low-and
middle-income countries. J Affect Disord. (2022) 298:357-63. doi: 10.1016/
jjad.2021.11.018

7. Guo L, Xu Y, Huang G, Gao X, Deng X, Luo M, et al. Association between body weight
status and suicidal ideation among chinese adolescents: the moderating role of the child’s sex.
Soc Psychiatry Psychiatr Epidemiol. (2019) 54:823-33. doi: 10.1007/s00127-019-01661-6

8. Daly M, Robinson E, Sutin AR. Perceived overweight and suicidality among us
adolescents from 1999 to 2017. Int ] Obes (2005). (2020) 44:2075-9. doi: 10.1038/
541366-020-0620-9

9. Haynes A, Kersbergen I, Sutin A, Daly M, Robinson E. Does perceived overweight
increase risk of depressive symptoms and suicidality beyond objective weight status? A
systematic review and meta-analysis. Clin Psychol Rev. (2019) 73:101753. doi: 10.1016/
j.cpr.2019.101753

10. Quek YH, Tam WWS, Zhang MWB, Ho RCM. Exploring the association
between childhood and adolescent obesity and depression: A meta-analysis. Obes
Rev: An Off ] Int Assoc Study Obes. (2017) 18:742-54. doi: 10.1111/0br.12535

11. Pont SJ, Puhl R, Cook SR, Slusser W. Stigma experienced by children and adolescents
with obesity. Pediatrics. (2017) 140:¢20173034. doi: 10.1542/peds.2017-3034

12. Dorol-Beauroy-Eustache O, Mishara BL. Systematic review of risk and protective
factors for suicidal and self-harm behaviors among children and adolescents involved
with cyberbullying. Prev Med. (2021) 152:106684. doi: 10.1016/j.ypmed.2021.106684

13. Leventhal AM, Cho J, Keyes KM, Zink J, Riehm KE, Zhang Y, et al. Digital media
use and suicidal behavior in U.S. Adolescents, 2009-2017. Prev Med Rep. (2021)
23:101497. doi: 10.1016/j.pmedr.2021.101497

14. Ma C, Li Z, Tong Y, Zhao M, Magnussen CG, Xi B. Leisure sedentary time and
suicide risk among young adolescents: data from 54 low- and middle-income countries.
J Affect Disord. (2022) 298:457-63. doi: 10.1016/j.jad.2021.11.025

15. Hoare E, Milton K, Foster C, Allender S. The associations between sedentary
behaviour and mental health among adolescents: A systematic review. Int ] Behav Nutr
Phys Activity. (2016) 13:108. doi: 10.1186/s12966-016-0432-4

16. Lissak G. Adverse physiological and psychological effects of screen time on
children and adolescents: literature review and case study. Environ Res. (2018) 164:149—-
57. doi: 10.1016/j.envres.2018.01.015

17. Fang K, Mu M, Liu K, He Y. Screen time and childhood overweight/obesity: A
systematic review and meta-analysis. Child: Care Health Dev. (2019) 45:744-53.
doi: 10.1111/cch.12701

18. Suchert V, Hanewinkel R, Isensee B. Screen time, weight status and the self-
concept of physical attractiveness in adolescents. J Adolescence. (2016) 48:11-7.
doi: 10.1016/j.adolescence.2016.01.005

Frontiers in Psychiatry

12

10.3389/fpsyt.2024.1287021

19. Baiden P, Tadeo SK, Peters KE. The association between excessive screen-time
behaviors and insufficient sleep among adolescents: Findings from the 2017 youth risk
behavior surveillance system. Psychiatry Res. (2019) 281:112586. doi: 10.1016/
j.psychres.2019.112586

20. Wang C, Li K, Kim M, Lee S, Seo DC. Association between psychological distress
and elevated use of electronic devices among U.S. adolescents: Results from the youth
risk behavior surveillance 2009-2017. Addictive Behav. (2019) 90:112-8. doi: 10.1016/
j.addbeh.2018.10.037

21. Fleary SA. Combined Patterns of Risk for Problem And obesogenic Behaviors in
Adolescents: A latent Class Analysis Approach. J School Health. (2017) 87:182-93.
doi: 10.1111/josh.12481

22. Centers for Disease Control and Prevention. 2019 national yrbs data user guide.
Available online at: https://www.Cdc.Gov/Healthyyouth/Data/Yrbs/Pdf/2019/2019_
National_Yrbs_Data_Users_Guide Pdf (Accessed 1 February, 2023).

23. Tofighi D, MacKinnon DP. Rmediation: an R package for mediation analysis
confidence intervals. Behav Res Methods. (2011) 43:692-700. doi: 10.3758/s13428-011-
0076-x

24. Chau K, Bhattacherjee A, Senapati A, Guillemin F, Chau N. Association between
screen time and cumulating school, behavior, and mental health difficulties in early
adolescents: A population-based study. Psychiatry Res. (2022) 310:114467.
doi: 10.1016/j.psychres.2022.114467

25. Coyne SM, Hurst JL, Dyer W], Hunt Q, Schvanaveldt E, Brown S, et al. Suicide
risk in emerging adulthood: associations with screen time over 10 years. J Youth
Adolescence. (2021) 50:2324-38. doi: 10.1007/s10964-020-01389-6

26. Liu M, Ming Q, Yi J, Wang X, Yao S. Screen time on school days and risks for
psychiatric symptoms and self-harm in mainland chinese adolescents. Front Psychol.
(2016) 7:574. doi: 10.3389/fpsyg.2016.00574

27. Maras D, Flament MF, Murray M, Buchholz A, Henderson KA, Obeid N, et al.
Screen time is associated with depression and anxiety in canadian youth. Prev Med.
(2015) 73:133-8. doi: 10.1016/j.ypmed.2015.01.029

28. Oshima N, Nishida A, Shimodera S, Tochigi M, Ando S, Yamasaki S, et al. The
Suicidal Feelings, Self-Injury, and Mobile Phone Use after Lights out in Adolescents. J
Pediatr Psychol. (2012) 37:1023-30. doi: 10.1093/jpepsy/jss072

29. Marciano L, Camerini AL, Morese R. The developing brain in the digital era: A
scoping review of structural and functional correlates of screen time in adolescence.
Front Psychol. (2021) 12:671817. doi: 10.3389/fpsyg.2021.671817

30. Robinson TN, Banda JA, Hale L, Lu AS, Fleming-Milici F, Calvert SL, et al.
Screen media exposure and obesity in children and adolescents. Pediatrics. (2017) 140:
$97-s101. doi: 10.1542/peds.2016-1758K

31. Biddle SJH, Garcia Bengoechea E, Pedisic Z, Bennie J, Vergeer I, Wiesner G.
Screen time, other sedentary behaviours, and obesity risk in adults: A review of reviews.
Curr Obes Rep. (2017) 6:134-47. doi: 10.1007/s13679-017-0256-9

32. Hunger JM, Major B, Blodorn A, Miller CT. Weighed down by stigma: how
weight-based social identity threat contributes to weight gain and poor health. Soc Pers
Psychol Compass. (2015) 9:255-68. doi: 10.1111/spc3.12172

33. Douglas VJ, Kwan MY, Gordon K. The roles of weight stigma, emotion
dysregulation, and eating pathology in suicide risk. Body Image. (2021) 38:162-70.
doi: 10.1016/j.bodyim.2021.04.005

34. Miranda-Mendizabal A, Castellvi P, Parés-Badell O, Alayo I, Almenara J, Alonso
I, et al. Gender differences in suicidal behavior in adolescents and young adults:
systematic review and meta-analysis of longitudinal studies. Int J Public Health. (2019)
64:265-83. doi: 10.1007/s00038-018-1196-1

35. Peter T, Roberts LW. ‘Bad’ boys and ‘sad’ girls? Examining internalizing and
externalizing effects on parasuicides among youth. J Youth Adolescence. (2010) 39:495—
503. doi: 10.1007/s10964-009-9498-5

36. Orri M, Scardera S, Perret LC, Bolanis D, Temcheff C, Séguin JR, et al. Mental
health problems and risk of suicidal ideation and attempts in adolescents. Pediatrics.
(2020) 146:€20193823. doi: 10.1542/peds.2019-3823

frontiersin.org


https://doi.org/10.1017/s0033291721002774
https://doi.org/10.1136/bmj.l94
https://doi.org/10.1016/s2352-4642(18)30403-6
https://doi.org/10.1186/s12889-020-09209-z
https://doi.org/10.1186/s12889-020-09209-z
https://doi.org/10.1016/s2352-4642(19)30335-9
https://doi.org/10.1016/j.jad.2021.11.018
https://doi.org/10.1016/j.jad.2021.11.018
https://doi.org/10.1007/s00127-019-01661-6
https://doi.org/10.1038/s41366-020-0620-9
https://doi.org/10.1038/s41366-020-0620-9
https://doi.org/10.1016/j.cpr.2019.101753
https://doi.org/10.1016/j.cpr.2019.101753
https://doi.org/10.1111/obr.12535
https://doi.org/10.1542/peds.2017-3034
https://doi.org/10.1016/j.ypmed.2021.106684
https://doi.org/10.1016/j.pmedr.2021.101497
https://doi.org/10.1016/j.jad.2021.11.025
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.1016/j.envres.2018.01.015
https://doi.org/10.1111/cch.12701
https://doi.org/10.1016/j.adolescence.2016.01.005
https://doi.org/10.1016/j.psychres.2019.112586
https://doi.org/10.1016/j.psychres.2019.112586
https://doi.org/10.1016/j.addbeh.2018.10.037
https://doi.org/10.1016/j.addbeh.2018.10.037
https://doi.org/10.1111/josh.12481
https://www.Cdc.Gov/Healthyyouth/Data/Yrbs/Pdf/2019/2019_National_Yrbs_Data_Users_Guide.Pdf
https://www.Cdc.Gov/Healthyyouth/Data/Yrbs/Pdf/2019/2019_National_Yrbs_Data_Users_Guide.Pdf
https://doi.org/10.3758/s13428-011-0076-x
https://doi.org/10.3758/s13428-011-0076-x
https://doi.org/10.1016/j.psychres.2022.114467
https://doi.org/10.1007/s10964-020-01389-6
https://doi.org/10.3389/fpsyg.2016.00574
https://doi.org/10.1016/j.ypmed.2015.01.029
https://doi.org/10.1093/jpepsy/jss072
https://doi.org/10.3389/fpsyg.2021.671817
https://doi.org/10.1542/peds.2016-1758K
https://doi.org/10.1007/s13679-017-0256-9
https://doi.org/10.1111/spc3.12172
https://doi.org/10.1016/j.bodyim.2021.04.005
https://doi.org/10.1007/s00038-018-1196-1
https://doi.org/10.1007/s10964-009-9498-5
https://doi.org/10.1542/peds.2019-3823
https://doi.org/10.3389/fpsyt.2024.1287021
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Mediation of the association between screen time and suicidality by overweight/obesity and perceived overweight: results from the youth risk behavior surveillance system of the United States
	Introduction
	Methods
	Design and participants
	Outcomes
	Covariates
	Independent variables (screen time)
	Mediating factors (overweight/obesity and self-perceived overweight)

	Statistical analysis

	Results
	Characteristics of included participants
	The associations between screen time and overweight/obesity and self-perceived overweight and suicidality
	Mediating effects of overweight/obesity and self-perceived overweight on the association between screen time and suicidality

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


