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IMPORTANCE Suicide is the second-leading cause of death among adolescents. Sexual
minority individuals are at a higher risk of suicide and attempted suicide, but a precise and
systematic evaluation of this risk among sexual minority youths has not been documented
to our knowledge.

OBJECTIVE To examine the risk of attempted suicide among sexual minority adolescents,
differentiating for each sexual minority group.

DATA SOURCES Electronic databases (PubMed, Embase, and PsycINFO) were searched for
articles published through April 30, 2017, with the following search terms: heterosexual,
homosexual, bisexual, transgender, adolescents, teens, and attempted suicide.

STUDY SELECTION Studies that reported attempted suicide in sexual minority adolescents
compared with heterosexual peers were included. Thirty-five studies satisfied criteria
for inclusion of 764 records identified.

DATA EXTRACTION AND SYNTHESIS Pooled analyses were based on odds ratios (ORs),
with relevant 95% CIs, weighting each study with inverse variance models with random
effects. Risk of publication bias and analysis of heterogeneity through univariable
and multivariable meta-regressions were also rated.

MAIN OUTCOMES AND MEASURES The evaluation of increased odds of attempted suicide
among sexual minority youths compared with heterosexual peers.

RESULTS Thirty-five studies reported in 22 articles that involved a total of 2 378 987
heterosexual and 113 468 sexual minority adolescents (age range, 12-20 years) were included
in the analysis. Sexual minority youths were generally at higher risk of attempted suicide
(OR, 3.50; 95% CI, 2.98-4.12; c2 = 3074.01; P < .001; I2 = 99%). If estimated in each sexual
minority group, the OR was 3.71 in the homosexual group (95% CI, 3.15-4.37; c2 = 825.20;
P < .001; I2 = 97%) and 4.87 in the bisexual group (95% CI, 4.76-4.98; c2 = 980.02; P < .001;
I2 = 98%); transgender youths were described as an individual group in only 1 study, which
reported an OR of 5.87 (95% CI, 3.51-9.82). Meta-regressions weighted for the study weight
highlighted that the presence of young participants (12 years old) was associated with
heterogeneity in the bisexual group, whereas the year of sampling was associated with
heterogeneity in the whole group when combined with other covariates.

CONCLUSIONS AND RELEVANCE Our findings suggest that youths with nonheterosexual
identity have a significantly higher risk of life-threatening behavior compared with their
heterosexual peers. Public awareness is important, and a careful evaluation of supportive
strategies (eg, support programs, counseling, and destigmatizing efforts) should be part
of education and public health planning.
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S uicide is the second-leading cause of death during
adolescence.1,2 The most recognized risk factors for sui-
cide and attempted suicide are previous attempts, psy-

chiatric illness, bullying, and childhood abuse and trauma.3-6

Among these risk factors, sexuality and related issues have been
investigated, particularly in connection with abuse and gender
identity.7-9 Gender identity is part of the self-identity that con-
tributes to the full development of an adult human. Even if its
roots are in childhood, gender orientation fully expresses itself
during adolescence, especially because of the onset of sexual
drive. Homosexual, bisexual, and transgender people are
generally at higher risk of isolation, exposure to violence, and
stigmatization, both self-inflicted and from peers or family
members.10-13 The calculation of the real extent of suicide
and attempted suicide during adolescence often stems from
research led by lesbian, gay, bisexual, and transgender
(LGBT) communities or focused on bullying within the school
context.14-17 Neither of these situations is appropriate for the
precise quantification of suicide among sexual minority
youths. Studies within LGBT communities may have incorrect
estimations because they are composed of people with higher
self-consciousness about their sexual orientation and represent
a place of aggregation and support. On the other hand, focus-
ing on bullying may increase quantification because of a biased
selection for the implication of an explicit risk factor.

Despite the increasing evidence of a greater risk of attempted
suicide among sexual minority adolescents,12,18-22 a systematic
analysisoftheextentofthisphenomenonhasnotbeenperformed
to our knowledge. This study examined the risk of attempted sui-
cide among sexual minority adolescents, differentiating for each
sexual minority group, to identify preventive strategies.

Methods
This systematic review and meta-analysis was performed
according to the Meta-analyses of Observational Studies in
Epidemiology guidelines.23 Procedures and study inclusion
criteria were defined a priori and registered in PROSPERO (an
international prospective register of systematic reviews).

Data Sources and Search Strategy
A systematic search for articles published in electronic databases
(PubMed, Embase, and PsycINFO) through April 30, 2017, was
performed with no language or time restrictions. Search phrases
combined thesaurus and free-search indexing terms related to
age, attempted suicide, self-threatening behavior, and sexual
orientation, using combinations of the following search terms:
heterosexual, homosexual, bisexual, transgender, adolescents,
teens,andattemptedsuicide.Wecontactedcorrespondingauthors
of selected studies if additional information was required.

Eligibility Criteria
We included observational studies with a comparative estima-
tion on rates of heterosexual, homosexual, bisexual, and trans-
gender among high school students. We included studies that de-
fined LGBT and attempted suicide according to the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition criteria.4

We excluded studies without an appropriate comparison group,
those that did not clearly specify gender orientation or adherence
to criteria for attempted suicide, and case reports. To reduce the
risk of misclassification errors, we included only high-quality
studies, with unequivocal definitions. If data from the same
sample were published in multiple works, we retained only the
study with more exhaustive information. Finally, we included
only the studies published in peer-reviewed journals, excluding
conference abstracts and dissertations.

Terms and Definitions
After 1973, the American Psychological Association no longer
considered LGBT orientation as a mental disorder and has since
worked intensively to eradicate the stigma historically asso-
ciated with homosexual orientation. Therefore, a precise and
impartial definition of sexual orientation was derived from
several publicly recognized, free, online dictionaries and
studies24-27 performed on LGBT orientation after its declassi-
fication from mental illness (eBox in the Supplement).

Data Collection Process
Three authors (E.d.G., F.C., and F.A.) preliminarily reviewed titles
and abstracts of traced articles. The initial screening was followed
by the analysis of full texts to check compatibility regarding in-
clusion and exclusion criteria. Discordances were analyzed and
disagreementswereresolvedbydiscussionamongalltheauthors.
Whenreportedinformationwasunclearorambiguousornumeri-
cal data were not obtainable by percentages, the relevant corre-
sponding author was contacted for clarification.

Data Extraction
A standardized form was used to extract data, including in-
formation on year of publication, country, setting, character-
istics of study participants (sample size, age, and percentages
of men and women), sexual orientation, and life-threatening
behavior. If raw numerical data were not reported, they were
calculated by percentages, deriving crude odds ratios (ORs).
Two authors (E.d.G. and F.C.) conducted data extraction in-
dependently; extraction sheets for each study were cross-
checked for consistency, and any differences were resolved by
discussion among the coauthors.

Statistical Analysis
Meta-analysis of the overall comparison of attempted suicide
rates among sexual minority youths and each sexual minority

Key Points
Question Are sexual minority youths at higher risk of attempting
suicide?

Findings In this systematic review and meta-analysis of nearly
2.5 million adolescents, sexual minority youths were found to have
greater risk of life-threatening behaviors compared with their
heterosexual peers. Transgender youths were the most affected
followed by bisexual and homosexual teens.

Meaning Sexual minority adolescents may have a greater risk
of life-threatening behaviors compared with heterosexual peers.
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group compared with their heterosexual peers was per-
formed, and pooled ORs with 95% CIs were generated using
inverse variance models (DerSimonian-Laird28,29) with ran-
dom effects. Results were summarized using conventional for-
est plots. Standard χ2 tests and the I2 statistic (ie, the percent-
age of variability in prevalence estimates attributable to
heterogeneity rather than sampling error or chance, with val-
ues ≥75% indicating high heterogeneity) were used to assess
between-study heterogeneity.30 To test for publication bias,
we performed funnel plot analysis and the Egger test on all
studies stratified by sexual orientation (homosexual, bi-
sexual, transgender, or LGB). Thus, 4 separate Egger tests were
performed. The Egger test quantifies bias captured in the fun-
nel plot analysis with linear regression using the value of ef-
fect sizes and their precision (SE) and assumes that the qual-
ity of study conduct is independent of study size. If analyses
showed a significant risk of publication bias, we would use the
trim and fill method to estimate the number of missing stud-
ies and the adjusted effect size.31-34 Meta-regression analysis
was performed to examine sources of between-study hetero-
geneity if of a high level (I2>75%) on a range of study prespeci-
fied characteristics (ie, sample size, age, and country).

All analyses were performed using R, version 3.2.3 (meta
and metaphor packages; R Foundation for Statistical Comput-
ing). Statistical tests were 2-sided and used a significance
threshold of P < .05.

Results
Study Characteristics
Thirty-five1,7,12,18,20-22,35-48 studies reported in 24 articles that
involved a total of 2 378 987 heterosexual and 113 468 sexual
minority adolescents (age range, 12-20 years) were included
in the analysis (Figure 1). The studies were conducted in 10
countries (Iceland, United States, Ireland, Canada, Switzer-
land, Norway, New Zealand, China, Taiwan, and Korea). Ten
of the articles were published between 2005 and 2010, 13 in
the 1990s, 4 after 2010, 5 between 2000 and 2005, and 1 in
1986, and 2 do not report timing of sampling. Eleven studies
enrolled participants between 2005 and 2010, 14, in the 1990s;
4, after 2010; 5, between 2000 and 2005; and 1, in 1986. Most
of the studies had sample weights of less than 5%, whereas 5
studies had sample weights between 10% and 40%. All the
study characteristics are summarized in the Table.

Prevalence of Attempted Suicide
Among Sexual Minority Adolescents
Sexual minority adolescents had an increased risk of at-
tempted suicide compared with their heterosexual peers, with
significant evidence of between-study heterogeneity (OR, 3.50;
95% CI, 2.98-4.12; c2 = 3074.01; P < .001; I2 = 99%). Sensitiv-
ity analysis, in which the meta-analysis was serially repeated
after the exclusion of each study, showed that most studies af-
fected the overall OR at an SD of 0.07 except for 3 studies: ex-
clusion of the study by Lucassen et al18 from the total sample
revealed a decrease in OR to 3.31 (95% CI, 2.82-3.90), exclu-
sion of National American Indian Adolescent Health Survey of

1990 from the study by Saewyc et al42 revealed an increase in
OR to 4.05 (95% CI, 3.58-4.59), and exclusion of the Minne-
sota Student Survey of 1992 in the study by Saewyc et al42

revealed an increase in OR to 3.61 (95% CI, 3.10-4.22). Exclu-
sion of the study by Peter et al22 from the homosexual group
revealed an increase in the homosexual OR to 4.22 and global
OR to 4.55, exclusion of the British Columbia Adolescent Health
Surveys of 1992 in the study by Saewyc et al42 from the bi-
sexual group revealed an increase in bisexual OR to 5.13 and
global OR to 4.66, and exclusion of the Youth Risk Behavior
Surveillance System39 from the LGBT group revealed a de-
crease in the LGBT OR to 2.73 and an increase of the global OR
to 4.4 (Figure 2 and eFigures 1 and 2 in the Supplement).

Prevalence of Attempted Suicide
in Different Sexual Minority Groups
All the groups had increased odds of attempted suicide
compared with their heterosexual peers. Transgender
youths were the most highly weighted (OR, 5.87; 95% CI,
3.51-9.82). Homosexual adolescents had an OR of 3.71 for
attempted suicide (95% CI, 3.15-4.37; c2 = 825.20; P < .001;
I2 = 97%), and bisexual youths had an OR of 3.69 (95% CI,
2.96-4.61; c2 = 980.02; P < .001; I2 = 98%). Both these analy-
ses showed high heterogeneity (eFigures 1 and 3 in the
Supplement).

In-depth Meta-analysis on the Prevalence
of Attempted Suicide Among Sexual Minority Youths
In-depth analyses based on the country of selection, grouping
of countries (North America and Canada, New Zealand, Asia,
and Northern Europe [Iceland and Norway], and Europe [Swit-
zerland and Ireland]), and the year of sampling as grouping of
years (1990, 2000 and 2005, 2005-2010, and after 2010) were

Figure 1. Preferred Reporting Items for Systematic Reviews
and Meta-analyses Flow Diagram

109 Records excluded
(did not match inclusion criteria)

38 Full-text articles excluded

725 Records after duplicates removed

83 Full-text articles assessed for eligibility

45 Studies included in qualitative synthesis

22 Studies included in quantitative synthesis
(meta-analysis)

192 Records screened

764 Records identified through database searching
512 PubMed
211 PsycINFO
41 Embase
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Table. Characteristics of the Studies Included in the Meta-analysis

Source, Year (Country) Date Study Design

No. of Participants (% Female)
Females,
%

Sample
Size
Weight,
%

Age, Mean
(Range), y

Homo-
sexual

Bi-
sexual

Trans-
gender

Sexual
Minority

Hetero-
sexual

Arnarsson et al,35 2015
(Iceland)

2009, 2010 In-school
survey

NR NR NR 198 2800 49.2 0.12 15.6
(15-16)

Bagley and Tremblay,20 2000;
Massachusetts, 1995 (United States)

1995 In-school
survey

NR NR NR 178 3603 NR 0.15 NR
(14-18)

Bagley and Tremblay,20 2000;
Massachusetts, 1993 (United States)

1993 In-school
survey

NR NR NR 134 1772 NR 0.08 NR
(14-18)

Bagley and Tremblay,20 2000;
Minnesota (United States)

1997 In-school
survey

215 200 NR NR 326 NR 0.03 NR
(14-18)

Bagley and Tremblay,20 2000;
Seattle, Washington (United States)

1995 In-school
survey

NR NR NR 399 7624 NR 0.32 NR
(14-18)

Bostwick et al,36 2014
(United States)

2005, 2007 In-school
survey

7666 NR NR NR 70 831 49.7 3.10 15.67
(13-18)

Clark et al,37 2014
(New Zealand)

2012 In-school
survey

NR NR 114
(54.4)

NR 8025
(55)

NR 0.32 NR
(14-18)

Cotter et al,12 2014
(Ireland)

NR In-school
survey

39 NR NR NR 1297 45.3 0.05 14
(13-16)

Lee et al,48 2016
(Korea)

2008, 2012 In-school
survey

2306
(69.6)

NR NR NR 137 651
(112)

NR 5.53 NR
(14-18)

Duncan and Hatzenbuehler,1 2014
(United States)

2008 In-school
survey

NR NR NR 119
(78.4)

1097
(53.5)

NR 0.05 16.31
(14-18)

Eisenberg and Resnick,38 2006
(United States)

2004 In-school
survey

NR NR NR 3066
(35.6)

23 366
(53.1)

NR 1.04 15.94
(14-18)

Hatzenbuehler,21 2011
(United States)

2006, 2008 In-school
survey

360
(39.2)

1357
(75)

NR NR 31 719
(50.5)

NR 1.32 16
(NR)

Kann et al,39 2011
(United States)

2001, 2009 In-school
survey

1963 5976 NR NR 112 542 NR 4.76 15.42
(14-18)

Langhinrichsen-Rohling et al,7 2011
(United States)

NR In-school and
juvenile justice
system survey

39 NR NR 205 1297 48 0.06 15.8
(14-18)

Lian et al,40 2015
(China and Taiwan)

2006, 2007 In-school
survey

NR NR NR 693 8486 49.4 0.36 NR
(15-19)

Lucassen et al,18 2011
(New Zealand)

2007 In-school
survey

83 NR NR 329 7661 47 0.32 NR
(15-180

Mustanski and Liu,15 2013
(United States)

2007, 2008 Community
survey

162 76 NR NR 255 50.8 0.02 18.31
(16-20)

Peter et al,22 2017
(Canada)

1993, 1998,
2008, 2013

In-school
survey

6532
(56)

23 437
(280)

NR NR 918 920
(72.2)

NR 37.47 15.4
(12-18)

Reisner et al,41 2014
(United States)

2007 In-school
survey

NR NR NR 263
(60.8)

3031
(40.8)

NR 0.13 NR
(14-18)

Saewyc et al,42 2007; AI, 1990
(Canada and United States)

1990 In-school
survey

107 140 NR NR 8072 47.3 0.33 NR
(12-18)

Saewyc et al,42 2007; BC, 2003
(Canada and United States)

2003 In-school
survey

8438 7814 NR NR 266 408 50.4 11.16 NR
(12-18)

Saewyc et al,42 2007; BC, 1992
(Canada and United States)

1992 In-school
survey

4745 4143 NR NR 247 735 50.5 10.13 NR
(12-18)

Saewyc et al,42 2007; BC, 1998
(Canada and United States)

1998 In-school
survey

5274 4991 NR NR 286 538 52.7 11.72 NR
(12-18)

Saewyc et al,42 2007; MAHS, 1986
(Canada and United States)

1986 In-school
survey

339 334 NR NR 29 587 52.3 1.20 NR
(12-18)

Saewyc et al,42 2007; MN, 1992
(Canada and United States)

1992 In-school
survey

1017 1197 NR NR 28 080 47.7 1.20 15 and 18
(NR)

Saewyc et al,42 2007; MN, 1998
(Canada and United States)

1998 In-school
survey

1304 1366 NR NR 23 656 49.3 1.04 15 and 18
(NR)

Saewyc et al,42 2007; SE, 1995
(Canada and United States)

1995 In-school
survey

194 161 NR NR 7618 50.9 0.31 NR
(15-18)

Saewyc et al,42 2007; SE, 1999
(Canada and United States)

1999 In-school
survey

404 178 NR NR 7949 51.4 0.34 NR
(15-18)

Seil et al,43 2014
(United States)

2009 In-school
survey

NR NR NR 1324
(69.5)

8457
(54.3)

NR 0.39 16.19
(14-18)

Stone et al,44 2014
(United States)

2001, 2009 In-school
survey

3372
(67.2)

NR NR NR 45 020
(51.2)

1.91 NR
(14-18)

Teasdale and Bradley-Engen,45 2010
(United States)

1995 In-school
survey

921 NR NR NR 12 816 52 0.54 15.9
(14-18)

Wang et al,46 2012
(Switzerland)

2002 In-school
survey

66 NR NR NR 2946 NA 0.12 NR
(16-20)

Wichstrøm and Hegna,19 2003
(Norway)

1992 In-school
survey

363 NR NR NR 3029 NR 0.13 14.9
(12-18)

Kann et al,39 YRBS, 2015
(United States)

2015 In-school
survey

NR NR NR 28 846 210 136 48.7 9.44 15.91
(14-18)

Zhao et al,47 2010
(Canada)

2004 In-school
survey

75 130 NR NR 1757
(46.6)

NR 0.08 14
(NR)

Abbreviations: AI, National American Indian Adolescent Health Survey; BC, British Columbia Adolescent Health Survey; MAHS, Minnesota Adolescent Health Survey;
MN, Minnesota Student Survey; NR, not reported; SE, Seattle Adolescent Health Survey; YRBS, Youth Risk Behavior Surveillance System.
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conducted to determine whether those factors had an associa-
tion with the increased odds of attempted suicide among sexual
minorities. The highest odds for attempted suicide among sexual
minority groups was in New Zealand (OR, 11.70; 95% CI, 3.09-
44.25). This result might be influenced by the presence of the
study by Clark et al,37 which is the only one focused on trans-
gender youths, who have the most increased odds. The other
study18 from New Zealand reported the highest odds compared
with all the other studies included in this meta-analysis. If

grouped on a continental basis, New Zealand had the highest
odds as previously reported, whereas Europe (which included
only 2 studies from Switzerland and Ireland) had the least in-
creased odds (OR, 2.69; 95% CI, 1.25-5.81). Studies from Europe
had no between-study heterogeneity (I2 = 0%). Studies with par-
ticipant enrollment between 2005 and 2010 had the most in-
creased odds (OR, 5.20; 95% CI, 4.32-6.26). All the subgroups
had high between-study heterogeneity except for the studies
from Europe (eFigures 4-6 in the Supplement).

Figure 2. Forest Plot of Attempted Suicide Among Sexual Minority Adolescents Compared With Heterosexual Peers

3.3Saewyc et al,42 2007 (MN 1992) 1.38 (1.23-1.54)

Weight,
%

Favors
Sexual Minority

Favors
Heterosexual

0.01 101 1000.1

Odds Ratio M-H, Random, 95% CI

Source, Year
Odds Ratio M-H,
Random (95% CI)

2.7Arnarsson et al,35 2015 5.43 (3.61-8.16)
2.8Bagley and Tremblay et al,20 2000

(Massachussets 1995)
5.03 (3.47-7.29)

2.6Bagley and Tremblay et al,20 2000
(Massachussets 1993)

 2.47 (1.57-3.88)

2.3Bagley and Tremblay et al,20 2000
(Minnesota)

 7.39 (4.02-13.58)

3.0Bagley and Tremblay et al,20 2000 (Seattle) 3.60 (2.71-4.77)
3.3Bostwick et al,36 2014 4.18 (3.91-4.47)
2.5Clark et al,37 2014 5.87 (3.51-9.82)
1.6Cotter et al,12 2014 2.95 (1.18-7.33)
2.2Duncan and Hatzenbuehler et al,1 2014 8.04 (4.20-15.40)
3.3Eisenberg and Resnick et al,38 2006 2.43 (2.21-2.67)
3.2Hatzenbuehler et al,21 2011 6.24 (5.44-7.17)
3.3Kann et al,39 2011 4.06 (3.83-4.31)
2.7Langhinrichsen-Rohling et al,7 2011 3.91 (2.56-5.97)
3.3Lee et al,48 2016 4.19 (3.81-4.61)
2.8Lian et al,40 2015 2.04 (1.37-3.04)
2.9Lucassen et al,18 2011 22.68 (16.01-32.13)
1.8Mustanski and Liu,15 2010 2.28 (0.99-5.22)
3.3Peter et al,22 2016 6.54 (6.35-6.75)
2.8Reisner et al,41 2014 5.90 (4.04-8.61)
3.0Saewyc et al,42 2007 (AI 1990) 0.03 (0.02-0.04)
3.3Saewyc et al,42 2007 (BC 2003) 4.77 (4.56-4.98)
3.3Saewyc et al,42 2007 (BC 1992) 4.35 (4.11-4.61)
3.3Saewyc et al,42 2007 (BC 1998) 4.62 (4.38-4.88)
3.1Saewyc et al,42 2007 (MAHS 1986) 2.47 (2.02-3.02)

3.3Saewyc et al,42 2007 (MN 1998) 2.42 (2.19-2.67)
3.0Saewyc et al,42 2007 (SE 1995) 3.33 (2.47-4.51)
3.1Saewyc et al,42 2007 (SE 1999) 6.77 (5.43-8.46)
3.2Seil et al,43  2014 5.14 (4.38-6.03)
3.3Stone et al,44 2006 (Malawi) 4.19 (3.80-4.62)
3.1Teasdale and Bradley-Engen,45 2010 (Engen) 2.50 (2.05-3.04)
0.9Wang et al,46 2012 2.15 (0.51-9.05)
2.7Wichstrom and Hegna et al,19 2003 2.66 (1.74-4.06)
3.3Kann et al,39  2011 (YRBS) 5.03 (4.86-5.20)
2.7Zhao et al,47  2010 2.54 (1.67-3.88)

100.0

Heterosexual
Youths

No. of
Events Total No.

165 2635
366 3237

209 1563

13 313

479 7145
4385 66 446

315 7710
85 1212
26 1071

3694 19 672
1280 30 439
8721 103 821

85 1212
10 057 127 594

182 8304
291 7370

9 255
44 796 874 214

119 2912
1269 6803

14 532 251 876
15 514 232 221
16 215 270 323

3002 26 585
4850 23 230
3609 20 047

484 7134
467 7482
575 7882

2677 42 343
905 11 911

43 2903
105 2924

13 562 196 574
133 1624

Sexual Minority
Youths

No. of
Events Total No.

37 139
50 128

29 105

81 334

68 331
1423 6243

19 95
6 33

17 102
811 2255
304 1413

1695 6244
38 167

609 2306
29 664
69 143
17 221

6205 23 764
44 219
46 6916

2996 13 256
1706 7182
1905 8360

130 543
466 1748
688 1982

58 297
138 444
296 1028
609 2763
134 787

2 64
30 333

6160 22 686
32 173

2 378 987113 468Total (95% CI) 3.50 (2.98, 4.12)
153 21926 947Total events

Heterogeneity  τ2 = 0.21; χ2 = 3074.01, df = 34 (P < .001); I2 = 99%
Test for overall effect: z = 15.13 (P < .001)

AI indicates National American Indian Adolescent Health Survey; BC, British
Columbia Adolescent Health Survey; MAHS, Minnesota Adolescent Health
Survey; M-H, Mantel-Haenszel; MN, Minnesota Student Survey; NR, not

reported; SE, Seattle Adolescent Health Survey; YRBS, Youth Risk Behavior
Surveillance System.
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Publication Bias
There was no evidence of publication bias in studies focused
on the homosexual groups (Egger test; SE, 1.57; 95% CI, −6.23
to −0.24; P = .09) and for studies focused on LGB youths (Egger
test; SE, 2.81; 95% CI, −8.88 to 4.49; P = .50). Studies focused
on bisexual youths found small evidence of publication bias
(Egger test; SE, 2.40; 95% CI, −10.40 to −0.15; P = .04). When
all the studies were taken into account, the evidence for pub-
lication bias increased (Egger test; SE, 1.97; 95% CI, −8.63
to −0.62; P = .02). The trim-and-fill method trimmed, with a
random-effect model, 10 studies to the left of the mean (OR,
2.47; 95% CI, 1.93-3.16; Q = 14 603.96).

Sources of Heterogeneity
Univariable and multivariable meta-regressions weighted for the
studyweightwereperformedonthefollowingvariablesthatwere
potentially associated with heterogeneity: (1) the country where
the study was conducted, (2) grouping of those countries for their
continent, (3) the inclusion in the sample of the youngest par-
ticipants (12 years), (4) the inclusion in the sample of the oldest
participants (20 years), and (5) grouping of the year of patient re-
cruitment. The mean age of the samples and the percentage of
females within each group were not available or calculable in
most of the studies. The sex percentage was present in only 9 of
35 studies and the mean age in 13 of 35 studies.

The presence of young participants (12 years old) was as-
sociated with the variance in the bisexual group both as a single
covariate or in combination with other covariates (country
where the study was conducted, year of sampling, and oldest
participants). This association was highly significant, explain-
ing 60% of the true variance as a single covariate and 60% to
72% when combined with the other covariates (P < .001). The
year of sampling was associated with the variance in the whole
group in combination with other covariates; however, the true
variance was less than 20% (eTable in the Supplement).

Discussion
This is the first extensive and comprehensive meta-analysis, to
our knowledge, that attested the risk of attempted suicide among
sexual minority adolescents compared with heterosexual peers
with a specific, in-depth evaluation of risk in each sexual minor-
ity group (homosexual, bisexual, and transgender youths). A pre-
vious meta-analytic study was performed by Marshal et al,49 but
it had a smaller total sample compared with our meta-analysis
(122 955 vs 2 390 455 adolescents) and was not exclusively fo-
cused on attempted suicide but included studies that reported
attempted suicide and suicide ideation. The process of selection
of the studies with a rigorous definition of self-threatening be-
haviors and sexual orientation in adolescents with ages ranging
from 12 to 20 years identified 35 studies that involved nearly
2 500 000 participants. Sexual minority youths had an increased
risk of attempted suicide compared with heterosexual peers.
Amongeachsexualminoritygroup,transgenderyouthsappeared
to be the most highly weighted, followed by homosexual and bi-
sexual adolescents. The analysis of the forest plot showed that
all the singular estimations were coherent in direction, but the

CIs often did not overlap. High heterogeneity was attested with
each I2.Despitethebetween-studyheterogeneity,theriskofpub-
lication bias was detected only if all the studies were analyzed
together, whereas subgroup analysis within each sexual minor-
ity group demonstrated no risk of publication bias. In analysis
of the source of heterogeneity with univariable and multivari-
able meta-regression, the specific weight of each sample was a
significant contributor if all the studies were taken into consid-
eration or in studies focused on bisexual youths. The country of
selection was another important factor that influenced hetero-
geneity if combined with other factors, especially in the homo-
sexual group in the presence of the youngest group in the sample.
The LGB group was the only group influenced by the historical
moment of sampling, particularly in the presence of the oldest
groups in the samples. The influence of country and historical
moment of selection might show the evolution in acceptance of
the LGBT identify, especially when the influence is combined
with the ages at the extremes of the range that we considered
(young[12yearsold]oralmostyoungadults[20yearsold]).These
age limits seemed to be more influenced by self-acceptance and
capability of disclosure about sexual orientation, and social
acceptance of sexual minority orientation might affect these
individuals more because of their varying self-esteem and
consciousness.

Even if a single factor does not explain the heterogeneity, the
observation of the characteristics of the studies indicate that they
might have points of discrepancies among them. First, the year
of sampling was different (from the 1990s to 2017), and it is pos-
sible to presume that gradual social acceptance might be influ-
ential on self-acceptance and, consequently, on self-harming
behaviors. Second, different sample sizes appear to be the most
explanatory factor. It is possible that greater samples would at-
test the rate of attempted suicide more precisely because of the
greaternumberofparticipantsorthatsmallercommunitiesmight
contribute to self-acceptance as supporting or ostracizing. Third,
the influence of including very young people or the oldest par-
ticipants (both these categories are not present in all the stud-
ies) is highly plausible. Self-consciousness and self-acceptance
are influenced by personal maturity, and the presence of ages at
the extremes of the range could be a factor in the consciousness
and disclosure of sexual orientation. Nevertheless, the high
heterogeneity detected would not seem to be a limitation but in-
stead an indication of the trend of self-harming in LGBT people
through time and in its possible declination at different ages. The
low detection of publication bias, not detectable when a meta-
analysis included a specific sexual minority group alone, seems
to support this interpretation.

Clinical Implications
The social involvement in comprehension and protection of ado-
lescents passes through the analysis of factors that might influ-
ence their well-being. The present study aimed to examine the
association of nonheterosexual orientation with the risk of at-
tempting suicide. Our comprehensive meta-analysis revealed an
increase in the risk of attempted suicide if youths’ sexual orien-
tation was nonheterosexual, independently from sexual minor-
ity group (homosexual, bisexual, or transgender). Transgender
youths had the highest risk, but all the subgroups were consid-
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erably burdened. Therefore, any of these sexual orientations
should be considered an important risk agent. Our quantifica-
tion was planned to avoid bias, such as bullying or LGBT-
community peer support, which might overrate or underrate the
risk of attempted suicide. Community and in-school surveys pro-
vide a reliable representation of adolescent population, produc-
ing a trustworthy quantification of self-threatening behaviors.
The magnitude and importance of being a youth with sexual
minority identity justify social attention and effort in supplying
preventive strategies. Avoiding the possible influence of bully-
ing or peer support to provide an unbiased evaluation of the rates
of attempted suicide, our results are suitable to sustain possible
explanations other than exclusion or oppression. One of the
possible explanatory keys might involve personal resources of
self-comprehension and acceptance. Most adolescents have to
face the management of the activation of sexual impulsions. The
understanding and acceptance of personal sexual orientation,
if different from most youths, might require greater self-esteem
and psychic resources. Nonheterosexual youths also lack com-
parison with peers, a mechanism on which most of adolescents
rely, because of their different experiences compared with their
heterosexual peers. Consequently, at least at the beginning of

theirself-disclosure,nonheterosexualadolescentsmightperceive
themselves as different and isolated. Those sensations, often
accompaniedbydiscomfortandfear,couldcontributetopersonal
difficulties that might exhibit in self-threatening behavior if not
adequately managed and supported.

Limitations
One limitation of this study is that, although most of the stud-
ies involved large samples, all the data are self-reported. In
addition, even though questionnaires were accurate, self-
disclosure might have limited the findings.

Conclusions
Our systematic review and meta-analysis found that adoles-
cents with nonheterosexual orientation had a significantly
higher risk of life-threatening behavior compared with their
heterosexual peers. Public awareness appears to be needed,
and a careful evaluation of support strategies (eg, support
programs, counseling, and destigmatizing efforts) should be
part of education and public health planning.

ARTICLE INFORMATION

Accepted for Publication: June 27, 2018.

Published Online: October 8, 2018.
doi:10.1001/jamapediatrics.2018.2731

Author Contributions: Dr di Giacomo had full
access to all the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.
Concept and design: di Giacomo, Krausz, Clerici.
Acquisition, analysis, or interpretation of data:
di Giacomo, Colmegna, Aspesi.
Drafting of the manuscript: di Giacomo.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: di Giacomo, Krausz,
Aspesi, Clerici.
Administrative, technical, or material support:
di Giacomo, Colmegna.
Supervision: di Giacomo, Colmegna, Clerici.

Conflict of Interest Disclosures: None reported.

Additional Contributions: We thank Angela Tanzi,
EdD, for editing the manuscript. She was not
compensated for her work.

REFERENCES

1. DuncanDT,HatzenbuehlerML.Lesbian,gay,bisexual,
and transgender hate crimes and suicidality among a
population-basedsampleofsexual-minorityadolescents
in Boston. Am J Public Health. 2014;104(2):272-
278. doi:10.2105/AJPH.2013.301424
2. Shain B; Committee on Adolescence. Suicide and
suicide attempts in adolescents. Pediatrics. 2016;
138(1):e20161420. doi:10.1542/peds.2016-1420
3. di Giacomo E, Clerici M. Variables linked to
attempted suicide in the psychiatric field: a case
control study. Br J Med Med Res. 2013;3(4):1154-1163.
doi:10.9734/BJMMR/2013/2994
4. American Psychological Association. Diagnostic
and Statistical Manual of Mental Disorders. 5th ed.
Washington, DC: American Psychiatric Association;
2013.

5. Goody SMG, Cannon KE, Liu M, et al.
Considerations on nonclinical approaches to
modeling risk factors of suicidal ideation and
behavior. Regul Toxicol Pharmacol. 2017;89:288-301.
doi:10.1016/j.yrtph.2017.07.030

6. Alavi N, Reshetukha T, Prost E, et al. Relationship
between bullying and suicidal behaviour in youth
presenting to the emergency department. J Can
Acad Child Adolesc Psychiatry. 2017;26(2):70-77.

7. Langhinrichsen-Rohling J, Lamis DA, Malone PS.
Sexual attraction status and adolescent suicide
proneness: the roles of hopelessness, depression,
and social support. J Homosex. 2011;58(1):52-82.
doi:10.1080/00918369.2011.533628

8. Lester D. Sexual orientation and suicidal
behavior. Psychol Rep. 2006;99(3):923-924.
doi:10.2466/PR0.99.3.923-924

9. Liu RT, Mustanski B. Suicidal ideation and
self-harm in lesbian, gay, bisexual, and transgender
youth. Am J Prev Med. 2012;42(3):221-228.
doi:10.1016/j.amepre.2011.10.023

10. Montoro R, Thombs B, Igartua KJ. The
association of bullying with suicide ideation, plan,
and attempt among adolescents with GLB or
unsure sexual identity, heterosexual identity with
same-sex attraction or behavior, or heterosexual
identity without same-sex attraction or behavior
[in French]. Sante Ment Que. 2015;40(3):55-75.
doi:10.7202/1034911ar

11. Mueller AS, James W, Abrutyn S, Levin ML.
Suicide ideation and bullying among US
adolescents: examining the intersections of sexual
orientation, gender, and race/ethnicity. Am J Public
Health. 2015;105(5):980-985. doi:10.2105/AJPH
.2014.302391

12. Cotter P, Corcoran P, McCarthy J, et al.
Victimisation and psychosocial difficulties
associated with sexual orientation concerns:
a school-based study of adolescents. Ir Med J. 2014;
107(10):310-313.

13. Davis B, Royne Stafford MB, Pullig C. How
gay-straight alliance groups mitigate the
relationship between gay-bias victimization and
adolescent suicide attempts. J Am Acad Child
Adolesc Psychiatry. 2014;53(12):1271-1278.e1.
doi:10.1016/j.jaac.2014.09.010

14. D’Augelli AR, Grossman AH, Salter NP, Vasey JJ,
Starks MT, Sinclair KO. Predicting the suicide
attempts of lesbian, gay, and bisexual youth. Suicide
Life Threat Behav. 2005;35(6):646-660.
doi:10.1521/suli.2005.35.6.646

15. Mustanski B, Liu RT. A longitudinal study of
predictors of suicide attempts among lesbian, gay,
bisexual, and transgender youth. Arch Sex Behav.
2013;42(3):437-448. doi:10.1007/s10508-012
-0013-9

16. Duong J, Bradshaw C. Associations between
bullying and engaging in aggressive and suicidal
behaviors among sexual minority youth: the
moderating role of connectedness. J Sch Health.
2014;84(10):636-645. doi:10.1111/josh.12196

17. Hatzenbuehler ML, Birkett M, Van Wagenen A,
Meyer IH. Protective school climates and reduced
risk for suicide ideation in sexual minority youths.
Am J Public Health. 2014;104(2):279-286.
doi:10.2105/AJPH.2013.301508

18. Lucassen MF, Merry SN, Robinson EM, et al.
Sexual attraction, depression, self-harm, suicidality
and help-seeking behaviour in New Zealand
secondary school students. Aust N Z J Psychiatry.
2011;45(5):376-383. doi:10.3109/00048674.2011
.559635

19. Wichstrøm L, Hegna K. Sexual orientation and
suicide attempt: a longitudinal study of the general
Norwegian adolescent population. J Abnorm Psychol.
2003;112(1):144-151. doi:10.1037/0021-843X.112.1.144

20. Bagley C, Tremblay P. Elevated rates of suicidal
behavior in gay, lesbian, and bisexual youth. Crisis.
2000;21(3):111-117. doi:10.1027//0227-5910.21.3.111

Estimating the Risk of Attempted Suicide Among Sexual Minority Youths Original Investigation Research

jamapediatrics.com (Reprinted) JAMA Pediatrics December 2018 Volume 172, Number 12 1151

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2018.2731&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2018.2731
https://dx.doi.org/10.2105/AJPH.2013.301424
https://dx.doi.org/10.1542/peds.2016-1420
https://dx.doi.org/10.9734/BJMMR/2013/2994
https://dx.doi.org/10.1016/j.yrtph.2017.07.030
https://www.ncbi.nlm.nih.gov/pubmed/28747929
https://www.ncbi.nlm.nih.gov/pubmed/28747929
https://dx.doi.org/10.1080/00918369.2011.533628
https://dx.doi.org/10.2466/PR0.99.3.923-924
https://dx.doi.org/10.1016/j.amepre.2011.10.023
https://dx.doi.org/10.7202/1034911ar
https://dx.doi.org/10.2105/AJPH.2014.302391
https://dx.doi.org/10.2105/AJPH.2014.302391
https://www.ncbi.nlm.nih.gov/pubmed/25551899
https://www.ncbi.nlm.nih.gov/pubmed/25551899
https://dx.doi.org/10.1016/j.jaac.2014.09.010
https://dx.doi.org/10.1521/suli.2005.35.6.646
https://dx.doi.org/10.1007/s10508-012-0013-9
https://dx.doi.org/10.1007/s10508-012-0013-9
https://dx.doi.org/10.1111/josh.12196
https://dx.doi.org/10.2105/AJPH.2013.301508
https://dx.doi.org/10.3109/00048674.2011.559635
https://dx.doi.org/10.3109/00048674.2011.559635
https://dx.doi.org/10.1037/0021-843X.112.1.144
https://dx.doi.org/10.1027//0227-5910.21.3.111
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2018.2731


21. Hatzenbuehler ML. The social environment and
suicide attempts in lesbian, gay, and bisexual youth.
Pediatrics. 2011;127(5):896-903. doi:10.1542/peds
.2010-3020

22. Peter T, Edkins T, Watson R, Adjei J, Homma Y,
Saewyc E. Trends in suicidality among sexual
minority and heterosexual students in a Canadian
population-based cohort study. Psychol Sex
Orientat Gend Divers. 2017;4(1):115-123. doi:10.1037
/sgd0000211

23. Stroup DFBJ, Berlin JA, Morton SC, et al;
Meta-analysis of Observational Studies in
Epidemiology (MOOSE) Group. Meta-analysis of
observational studies in epidemiology: a proposal
for reporting.JAMA. 2000;283(15):2008-2012.
doi:10.1001/jama.283.15.2008

24. Mahler L, Mundle G. A need for orientation: the
WMA statement on natural variations of human
sexuality. Int Rev Psychiatry. 2015;27(5):460-462.
doi:10.3109/09540261.2015.1086321

25. Tritt RJ. Introduction to LGBT: definitions, some
historical facts, and evolution of thinking in the era
of HIV/AIDS: hopes and challenges [in French]. Ann
Acad Med Stetin. 2010;56(3):126-130.

26. Troiden RR. Self, self-concept, identity, and
homosexual identity: constructs in need of
definition and differentiation. J Homosex. 1984;10
(3-4):97-109. doi:10.1300/J082v10n03_13

27. Cass VC. Homosexual identity: a concept in
need of definition. J Homosex. 1983-1984;9(2-3):
105-126. doi:10.1300/J082v09n02_07

28. DerSimonian R, Laird N. Meta-analysis in
clinical trials revisited. Contemp Clin Trials. 2015;45
(Pt A):139-145.

29. DerSimonian R, Laird N. Meta-analysis in
clinical trials. Control Clin Trials. 1986;7(3):177-188.
doi:10.1016/0197-2456(86)90046-2

30. Higgins JP, Thompson SG. Quantifying
heterogeneity in a meta-analysis. Stat Med. 2002;
21(11):1539-1558. doi:10.1002/sim.1186

31. Sutton AJDS, Duval SJ, Tweedie RL, Abrams KR,
Jones DR. Empirical assessment of effect of
publication bias on meta-analyses. BMJ. 2000;320
(7249):1574-1577. doi:10.1136/bmj.320.7249.1574

32. Duval S, Tweedie R. Trim and fill: a simple
funnel-plot-based method of testing and adjusting

for publication bias in meta-analysis. Biometrics.
2000;56(2):455-463. doi:10.1111/j.0006-341X.2000
.00455.x

33. Sterne JAC, Egger M, Moher D. Addressing
reporting biases. In: Green S, ed. Cochrane
Handbook for Systematic Reviews of Interventions.
Chichester, UK: Cochrane Book Series. Higgins, JP:
John Wiley & Sons, Ltd; 2008. doi:10.1002
/9780470712184.ch10

34. Terrin N, Schmid CH, Lau J, Olkin I. Adjusting
for publication bias in the presence of
heterogeneity. Stat Med. 2003;22(13):2113-2126.
doi:10.1002/sim.1461

35. Arnarsson A, Sveinbjornsdottir S,
Thorsteinsson EB, Bjarnason T. Suicidal risk and
sexual orientation in adolescence:
a population-based study in Iceland. Scand J Public
Health. 2015;43(5):497-505. doi:10.1177
/1403494815585402

36. Bostwick WB, Meyer I, Aranda F, et al. Mental
health and suicidality among racially/ethnically
diverse sexual minority youths. Am J Public Health.
2014;104(6):1129-1136.
doi:10.2105/AJPH.2013.301749

37. Clark TC, Lucassen MF, Bullen P, et al.
The health and well-being of transgender high
school students: results from the New Zealand
adolescent health survey (Youth’12). J Adolesc Health.
2014;55(1):93-99. doi:10.1016/j.jadohealth.2013.11
.008

38. Eisenberg ME, Resnick MD. Suicidality among
gay, lesbian and bisexual youth: the role of
protective factors. J Adolesc Health. 2006;39(5):
662-668. doi:10.1016/j.jadohealth.2006.04.024

39. Kann L, Olsen EO, McManus T, et al; Centers for
Disease Control and Prevention (CDC). Sexual
identity, sex of sexual contacts, and health-risk
behaviors among students in grades 9-12–youth risk
behavior surveillance, selected sites, United States,
2001-2009. MMWR Surveill Summ. 2011;60(7):1-133.

40. Lian Q, Zuo X, Lou C, Gao E, Cheng Y. Sexual
orientation and risk factors for suicidal ideation and
suicide attempts: a multi-centre cross-sectional
study in three Asian cities. J Epidemiol. 2015;25(2):
155-161. doi:10.2188/jea.JE20140084

41. Reisner SL, Biello K, Perry NS, Gamarel KE,
Mimiaga MJ. A compensatory model of risk and
resilience applied to adolescent sexual orientation

disparities in nonsuicidal self-injury and suicide
attempts. Am J Orthopsychiatry. 2014;84(5):545-556.
doi:10.1037/ort0000008

42. Saewyc EM, Skay CL, Hynds P, et al. Suicidal
ideation and attempts in North American
school-based surveys: are bisexual youth at
increasing risk? J LGBT Health Res. 2007;3(2):25-36.
doi:10.1300/J463v03n02_04

43. Seil KS, Desai MM, Smith MV. Sexual
orientation, adult connectedness, substance use,
and mental health outcomes among adolescents:
findings from the 2009 New York City Youth Risk
Behavior Survey. Am J Public Health. 2014;104(10):
1950-1956. doi:10.2105/AJPH.2014.302050

44. Stone DM, Luo F, Ouyang L, Lippy C, Hertz MF,
Crosby AE. Sexual orientation and suicide ideation,
plans, attempts, and medically serious attempts:
evidence from local Youth Risk Behavior Surveys,
2001-2009. Am J Public Health. 2014;104(2):262
-271. doi:10.2105/AJPH.2013.301383

45. Teasdale B, Bradley-Engen MS. Adolescent
same-sex attraction and mental health: the role of
stress and support. J Homosex. 2010;57(2):287-309.
doi:10.1080/00918360903489127

46. Wang J, Häusermann M, Wydler H, Mohler-Kuo
M, Weiss MG. Suicidality and sexual orientation
among men in Switzerland: findings from 3
probability surveys. J Psychiatr Res. 2012;46(8):
980-986. doi:10.1016/j.jpsychires.2012.04.014

47. Zhao Y, Montoro R, Igartua K, Thombs BD.
Suicidal ideation and attempt among adolescents
reporting “unsure” sexual identity or heterosexual
identity plus same-sex attraction or behavior:
forgotten groups? J Am Acad Child Adolesc Psychiatry.
2010;49(2):104-113.

48. Lee DY, Kim SH, Woo SY, Yoon BK, Choi D.
Associations of health-risk behaviors and health
cognition with sexual orientation among
adolescents in school: analysis of pooled data from
korean nationwide survey from 2008 to 2012.
Medicine (Baltimore). 2016;95(21):e3746.
doi:10.1097/MD.0000000000003746

49. Marshal MP, Dietz LJ, Friedman MS, et al.
Suicidality and depression disparities between
sexual minority and heterosexual youth:
a meta-analytic review. J Adolesc Health. 2011;49
(2):115-123. doi:10.1016/j.jadohealth.2011.02.005

Research Original Investigation Estimating the Risk of Attempted Suicide Among Sexual Minority Youths

1152 JAMA Pediatrics December 2018 Volume 172, Number 12 (Reprinted) jamapediatrics.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://dx.doi.org/10.1542/peds.2010-3020
https://dx.doi.org/10.1542/peds.2010-3020
https://dx.doi.org/10.1037/sgd0000211
https://dx.doi.org/10.1037/sgd0000211
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.283.15.2008&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2018.2731
https://dx.doi.org/10.3109/09540261.2015.1086321
https://www.ncbi.nlm.nih.gov/pubmed/22053636
https://www.ncbi.nlm.nih.gov/pubmed/22053636
https://dx.doi.org/10.1300/J082v10n03_13
https://dx.doi.org/10.1300/J082v09n02_07
https://dx.doi.org/10.1016/0197-2456(86)90046-2
https://dx.doi.org/10.1002/sim.1186
https://dx.doi.org/10.1136/bmj.320.7249.1574
https://dx.doi.org/10.1111/j.0006-341X.2000.00455.x
https://dx.doi.org/10.1111/j.0006-341X.2000.00455.x
https://dx.doi.org/10.1002/9780470712184.ch10
https://dx.doi.org/10.1002/9780470712184.ch10
https://dx.doi.org/10.1002/sim.1461
https://dx.doi.org/10.1177/1403494815585402
https://dx.doi.org/10.1177/1403494815585402
https://dx.doi.org/10.2105/AJPH.2013.301749
https://dx.doi.org/10.1016/j.jadohealth.2013.11.008
https://dx.doi.org/10.1016/j.jadohealth.2013.11.008
https://dx.doi.org/10.1016/j.jadohealth.2006.04.024
https://www.ncbi.nlm.nih.gov/pubmed/21659985
https://dx.doi.org/10.2188/jea.JE20140084
https://dx.doi.org/10.1037/ort0000008
https://dx.doi.org/10.1300/J463v03n02_04
https://dx.doi.org/10.2105/AJPH.2014.302050
https://dx.doi.org/10.2105/AJPH.2013.301383
https://dx.doi.org/10.1080/00918360903489127
https://dx.doi.org/10.1016/j.jpsychires.2012.04.014
https://www.ncbi.nlm.nih.gov/pubmed/20215932
https://www.ncbi.nlm.nih.gov/pubmed/20215932
https://dx.doi.org/10.1097/MD.0000000000003746
https://dx.doi.org/10.1016/j.jadohealth.2011.02.005
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2018.2731

