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Abstract

Suicide is a leading cause of death among young people every year. Identifying risk factors provides opportunities to
intervene, and social anxiety may represent one such factor. This systematic review and meta-analysis aimed to review the
evidence of associations between social anxiety and suicidality in youth (10-25 years). Embase, PsycInfo, and Medline were
searched to identify relevant articles. Meta-analysis was conducted to examine the mean effect sizes of concurrent and pro-
spective associations between social anxiety and three indices of suicidality in adolescents aged 10-25 years. Meta-analyses
of 16 studies showed that social anxiety was associated cross-sectionally with suicide attempt (r = 0.10, 95% CI: 0.04, 0.15),
suicidal ideation (r = 0.22, 95% CI: 0.02, 0.41), and suicide risk (r = 0.24, 95% CI: 0.05, 0.41), and prospectively at trend
level with suicidal ideation (r = 0.62, 95% CI: -0.03, 0.90). An examination of the prospective associations with suicide
attempt and risk was not possible due to a lack of studies. Several studies suggested that results could not be solely attributed
to depressive symptoms. A high level of heterogeneity was observed in each meta-analysis. Moderation analysis was possible
for gender and publication year only; neither was significant. Findings provide further evidence of a link between social
anxiety and suicidal thoughts and behaviors in youth but are limited by the small number of studies of mixed quality. This
review supports future research into social anxiety symptoms as potential risk factors and treatment targets for suicidal youth.

Keywords Suicide - Social anxiety - Social phobia - Adolescent - Youth - Meta-analysis

Introduction

Almost 800,000 people die by suicide every year, and it is
the fourth leading cause of death among young people glob-
ally (World Health Organization, 2019). Suicide attempts are
more common than death by suicide, with approximately
2% of the population attempting suicide at some point in
their life (Turecki & Brent, 2016). Identifying risk factors for
suicidal behaviors in youth (aged 10-25 years) may provide
important opportunities to intervene.
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Psychiatric disorders are a well-known risk factor for suicidal
behavior. Retrospective studies in which family members have
been interviewed have reported the presence of a psychiatric
disorder in 90% of individuals who die by suicide (Arsenault-
Lapierre et al., 2004). Disorders such as major depressive dis-
order, bipolar disorder, and personality disorders have been
shown to have the strongest association with suicidal behavior
(Turecki & Brent, 2016). However, anxiety disorders are also
associated with increased risk, particularly in the transition
from suicidal thoughts to suicide attempt (Nock et al., 2010).
Epidemiological adult samples have demonstrated that each
anxiety disorder is associated with increased risk of lifetime
suicidal thoughts and behaviors, independent of other mood
or substance use disorders (Thibodeau et al., 2013). A review
and meta-analysis by Bentley et al. (2016) examined 65 studies
of adults and adolescents and reported significant albeit weak
associations between anxiety disorders and suicidal ideation
(OR = 1.49, 95% CI: 1.18, 1.88) and suicidal attempt (OR =
1.64,95% CI: 1.47, 1.83).

Social anxiety disorder (SAD) might be particularly rel-
evant for suicide risk due to its overlap with key suicide risk
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factors. SAD is a common mental health condition, affecting
about 11% of the population over the lifespan and typically
starting in adolescence (Kessler et al., 2005). It is character-
ised by a marked and persistent fear of being humiliated or
rejected by others, and often linked to feelings of social iso-
lation and loneliness (Alden & Taylor, 2004). According to
the interpersonal theory of suicide (Joiner, 2007), perceived
burdensomeness and thwarted belonginess confer vulner-
ability for suicidality (e.g., Joiner et al., 2009; Van Orden
et al., 2008), which are also characteristics of SAD. Indeed,
SAD has been identified as a key diagnosis in the familial
aggregation of suicidal behavior, even after adjusting for
other mood disorders (Ballard et al., 2019). In line with this,
the review of Bentley et al. (2016) identified SAD as a risk
factor for both suicidal ideation and attempt. However, only
one of the 11 studies in the review focused on adolescents
(Gallagher et al., 2014) and more studies have been pub-
lished since then. A review of studies examining the asso-
ciation between SAD and suicidal thoughts and behaviours
in adolescents specifically is warranted because SAD rep-
resents the peak period of SAD onset (Kessler et al., 2005).
This would have important clinical implications in view of
the possibility that better early treatment of the condition
could reduce the risk of later suicidal behavior.

Social anxiety is highly comorbid with depression
(Wittchen et al., 1999) with more than 20% of those with
social anxiety disorder suffering from depression at the
same time (Dunner, 2001). It is possible that an observed
association between social anxiety and suicidality is an
artefact of depression. We aimed to test this possibility in
our review. We also aimed to examine possible modera-
tors including clinical and demographic factors. The study
aims were to examine in adolescents aged 10-25 years: (1)
the concurrent association between social anxiety and its
symptomatology, with lifetime suicide attempt, current sui-
cidal ideation, and current suicidal risk; (2) the prospective
relationship between social anxiety with suicide attempt,
suicidal ideation, and suicidal risk; (3) the specificity of
these associations, over and above depression symptoms;
and (4) moderators of these associations, such as clinical
and demographic factors. Age will be one demographic fac-
tor examined due to the important potential developmental
differences in the link between social anxiety and suici-
dality. For the purposes of this review, suicidal ideation is
defined as active or passive thoughts about dead, or want-
ing to be dead, with any method, plan or intent. Suicidal
behavior is defined as a potentially self-injurious behav-
ior associated with at least some intent to die. Suicide risk
refers to the likelihood of an individual to attempt or die by
suicide. Likelihood is estimated by assessing the presence
of predisposing and precipitating factors and their interac-
tions (O'Connor & Nock, 2014; Van Orden et al., 2010).
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We used the word “current” to describe variables measured
at baseline.

Methods
PROSPERO Registration

The systematic review was pre-registered on PROSPERO
(reference: CRD42021248538) prior to literature search.

Search Strategy

The review conforms to the PRISMA statement (see Supple-
mentary Materials, Appendix 1 for the PRISMA checklist).
Studies published from inception to 11 February 2022 were
retrieved from Embase, PsycInfo and Medline. We used a
broad definition of suicidal ideation and behavior outlined by
Posner et al. (2007) and Turecki and Brent (2016). The fol-
lowing keywords were used when extracting articles: (social
anx* or social phob* or SAD or social anxiety disorder) and
(suicid*® or self-injury or self-harm or self-mutil* or self-
cut* or cutting or self-burn* or self-poison* or deliberate
self-harm or DSH or parasuicid*) and (follow-up or follow
up or longitud™® or prospective or future or subsequent or
epidemio*) and (child* or youth or adol* or young or teen*).
We included the term parasuicide (which refers to self-harm
behavior without suicidal intent (Welch, 2001)) to reduce the
risk of missing relevant studies (in line with the method of
Bentley et al (2016)), but studies only examining self-harm
behaviour without suicidal intent were not included in the
review. Reference lists of included studies were screened to
identify relevant articles. Duplicates were removed. A full
search electronic search strategy is provided for the Embase
in the Supplementary Materials (Appendix 2).

Study Selection

We followed the Meta-analysis of Observational Studies in
Epidemiology (MOOSE) guidelines for the meta-analysis
of observational studies. Studies were included if they (1)
involved participants who were aged 10-25 years at the first
assessment time point, (2) applied at least one measure for
social anxiety diagnosis or symptoms and for a dimension of
suicidality (e.g., suicidal thought, suicidal ideation, suicidal
plan, suicidal behavior, suicidal attempt, suicidal self-injury,
death by suicide), (3) reported an outcome measure of the
association between social anxiety diagnosis or symptoms
and suicidality or examined factors that may underlie suici-
dality in people with social anxiety diagnosis or symptoms,
and (4) were published in English language, peer-reviewed,
and indexed scientific journals. Studies were excluded if
(5) the study was a review article, a conference abstract or
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paper, or a research dissertation. Two researchers (EL and
KC) independently examined all titles and abstracts to deter-
mine whether papers met inclusion criteria. Disagreement
was resolved by consensus. Data was extracted indepen-
dently using an electronic spreadsheet.

Quality Assessment

Two researchers (EL and KC) assessed the risk of bias
independently. The Effective Public Health Practice Project
(EPHPP) Quality Assessment Tool for Quantitative Studies
(Effective Public Health Practice Project, 2007) was used to
assess study quality, as recommended by the Cochrane Col-
laboration. The EPHPP tool consists of six criteria: selec-
tion bias, study design, confounders, blinding, data collec-
tion methods, withdrawals and drop-out. Each criterion was
assessed on a three-point scale (1 = Strong, 2 = Moderate, 3
= Weak). Each study received an overall rating (Strong = no
weak ratings, Moderate = one weak rating, Weak = two or
more weak ratings). Discrepancies between assessor-report
quality scores were resolved through discussion. The reasons
for discrepancy, including oversight, differences in interpre-
tation of criteria, or differences interpretation of study, were
recorded. The two assessors rated seven papers together to
establish consistency.

Data Extraction

The following information was extracted from each study
and recorded on a data extraction form: research design,
source of data, recruitment method, length of follow-up
assessment, country, sample size, age, gender, measure used
to assess social anxiety, measure used to assess suicidal-
ity, type of suicidality outcome, matching and confounding
factors.

Data Analysis

Pearson’s correlation coefficient () was chosen as the effect
size because it is commonly reported in observational stud-
ies. For studies that did not report 7, standardized regres-
sion coefficients were converted to r (Peterson & Brown,
2005). Odds ratios were transformed to r (Borenstein et al.,
2010). When studies reported effect sizes for girls and boys
separately, effect sizes were combined. All the effect sizes
reported were unadjusted.

Meta-analyses were conducted using RStudio (R Core
Team, 2019) and the metafor package in R (Viechtbauer,
2010). A random-effects meta-analysis model was con-
ducted to examine the association between social anxiety
and aspects of suicidality because variations in outcomes
between studies were expected due to differences in study
characteristics.

Effect size of each study was converted to Fisher’s Z for
meta-analysis, and the summary Fisher’s Z score was con-
verted to a summary correlation. Cohen’s guidelines (Cohen,
1988) were used to interpret the magnitude of effect sizes
(r =0.10 ‘small effect’, r = 0.30 ‘moderate effect’, r = 0.50
‘large effect’). The Cochran’s Q test and the Higgin’s and
Thompson’s I test were used to assess the degree of het-
erogeneity between studies. A statistically significant result
from the Cochran’s Q test (p < 0.05) suggests the presence of
heterogeneity. A higher I value indicates a higher degree of
heterogeneity (25% = ‘low heterogeneity’, 50% = ‘moderate
heterogeneity’, 75% = ‘substantial heterogeneity’, Higgins
et al., 2003).

The risk of bias across studies was evaluated by inspect-
ing the funnel plot and running the Egger’s test (Egger
et al., 1997). A significant Egger’s test statistic (p < 0.05)
suggests there is substantial asymmetry in the funnel plot,
and such asymmetry may be indicative of publication bias.
Moderator analyses were conducted to ascertain if sample
characteristics impacted the effect size estimate. A series of
meta-regressions was planned to examine several study char-
acteristics as potential moderators when there were sufficient
studies (k > 5) in each subgroup: (1) age, (2) gender (coded
as the percentage of female participants), (3) publication
year, and (4) depressive symptoms.

Results
Search Results

Figure 1 displays the literature search process using a
PRISMA diagram (Moher et al., 2009). KC performed the
initial literature search and screening. Two coders (KC and
EL) reviewed 69 articles independently and the inter-rater
reliability was excellent (Kappa coefficient = 0.83). After
excluding 46 ineligible studies, 23 studies were retained
for quality assessment. Three articles were excluded as the
data could not be converted to effect sizes suitable for meta-
analysis. Four studies were excluded as they did not measure
lifetime suicidal attempt, current suicidal ideation, or cur-
rent suicidal risk. One additional study was identified when
examining the literature (this is included in the total of 69
articles reported above). Therefore, 16 studies were included
in the meta-analyses.

Study Characteristics
Tables 1, 2, 3, 4, and 5 summarise the study characteristics.
Sample sizes ranged from 110 to 6483 (M = 1729.13, SD =

1784.62). Participants were between 12 and 24 years (M =
16.59, SD = 2.77). Percentages of female participants ranged
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Fig. 1 PRISMA diagram ()
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c
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—
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e Shimet al. (2018)
e Jardin etal. (2018)
e Miranda etal. (2012)
e Dilsaver etal. (2006)

from 17 to 100% (M = 62.53, SD = 24.16). Participants were
recruited from a university (n = 3), a prison (n = 1), a hos-
pital (n = 2), or the community via flyers, posters, or social
media (n = 10). Three out of sixteen studies recruited clini-
cal participants (Gallagher et al., 2014; Herres et al., 2019;
Strauss et al., 2000). Seven studies were rated as ‘weak’ in
quality, eight as ‘moderate’, and one study as ‘strong’.
Eight cross-sectional studies measured the presence or
absence of a lifetime suicidal attempt (Chabrol et al., 2014;
Glowinski et al., 2001; Herres et al., 2019; Jahn et al.,
2016; Nelson et al., 2000; Nock et al., 2013; Strauss et al.,
2000; Vivar et al., 2014). Three studies assessed current
suicidal risk, based on questionnaire items capturing both
suicidal ideation and attempts (Gomes et al., 2019; Jardin
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et al., 2018; Plattner et al., 2007). Three prospective stud-
ies (Gallagher et al., 2014; Stein et al., 2001; Zhu et al.,
2021) examined the relationship between social anxiety
and suicidality, with one on suicidal attempt (Stein et al.,
2001) and two on suicidal ideation (Gallagher et al., 2014;
Zhu et al., 2021). Six studies reported zero-ordered cor-
relations (Burke et al., 2017; Gallagher et al., 2014; Heo,
et al., 2018; Herres et al., 2019; Jahn et al., 2016; Jardin
et al., 2018). Seven studies reported odds ratios (Glowinski
et al., 2001; Gomes et al., 2019; Nelson et al., 2000;
Plattner et al., 2007; Stein et al., 2001; Strauss et al., 2000;
Vivar et al., 2014), and three studies reported standardized
regression coefficients (Chabrol et al., 2014; Nock et al.,
2013; Zhu et al., 2021).



445

Research on Child and Adolescent Psychopathology (2023) 51:441-454

(9007 ‘108915 29 uepysey|) a1reuuonsang) KJAIXUY [BI00S 91IS VS'S
“(P661 T2 32 Z|oyong) WSIOYOI[Y JO SONAUID 3} 10 JUSWSSISSY PAINONNS-TWIS YOVSS (LOOT T 12 KeN-U0s19q0Y) £Z-K10juaAU] AIRTXUY PUB BIQOU [R100S £Z-TVdS ‘(6361 ‘PPIY) 9[89S
UOI)EOpP] SPIOING PISIANY STSY ‘(8661 ¢ 10 ueyoays) mararaju] ornerydAsdomaN [euoneuIau-tury NI ‘(S661 e 10 so[erad) arreuuonsan) Y[edH [BIUSIN O (S86T T8 10 sloquiey)))
oposidy Jusse1d — uAIp[Y) paSy [00YdS 10§ eruaIydozIyds pue SIAPIOSI] QANDJFY JI0F [NPaYdS oYL J-SAVS-Y (9661 ‘UOTSY) SIUAISI[OPY pue UIP[IYD) J0J mararou] onsouseid VoI ‘(1102
“Te 10 10US0 ) [ed§ Suney AIIIASS APIING-LIGUINOD) SYSS-D (9661 “YOIY) WSIOYOITY JO SONIUID) AU} 10§ JUSWISSISSY PAIMONNS-TWS PIIYD VOVSS-D “(POOT “UMS() 2 1[SSIN) MAIAINU]
onsousSerq [euoneurdiuy Asodwo) 77D (€661 T 10 Jofeys) UaIp[IyD) I0j ANpayds mararaiu] onsouSerq-pozuandwo) HSIF-D (1661 109)S 29 J09g) UONEIP] [EPIOING JOf 9[edS Joog ST

JOMIIA JOMIIA 6102)
QIBIOpPON €00  -Iejurpourel],  snoOwWolOYdIJ SYSS-O  -Ieul paulel],  snOWOlOYIdI OSId-D SN ¢'es 96'¥1 SIT ‘Te 39 SalloH
(9100)
QJBIOPON 10°0 1odor-Jjog  SNOWOIOYDI(T ssd 1odar-jog snonunuoy €CIvdS SN $'09 8'81 065 ‘[e 30 uyef
(r102)
oM 0c0 1odar-jJjos  SNOWOIOYDI(T OHI UeID) - snowooydIqg ININ nied SIS L1—Cl 166 ‘[e 39 TeAIA
(¥102)
QIRIIPOIN €10 j10da1-J[9§  snowojoyorq SISY j10da1-J[9§  snowojoyorq VSS  oouelq 6€ 691 L6 T IL [0IqeyD
JTOMITA TOMITA (€100)
QJBISPOIA QI°0  -IoJUI Paurel], SNOWOIOYII IAID  -Iojul paurel], SNOWOOYDI( 1an SN payiodar joN L1-01 €819 “Te 32 JOON
JOMQIA JOMQIA (1002)
9JeIopoN 91'0  -Iojul paulel], snowojoydIlqg VOVSS-D  -Iojul paulel], snowoloypdld  VOVSS-D SN 001 9! 91vE T8I0 DISUIMOLD
JOMIIA JOMIIA (0002)
Aeam 90°'0  -Iejul paulel],  snowooydIqg VOVSS  -Iejul paurel],  snowojoydIq vold SN 00T (%] el ‘Te 39 UOS[aN
(0000)
ABIM 000 UBIDIUID  snowojoydIq d-avs>1 UBIDIUID  snowojoydIq d-avs->1 SN 6°LS 6161 6L61 ‘[e 30 ssneng
syued (ueowx
VS0 VS -ppJed sgfewdy  /Adued)
Aend) :9zIs 199y Jey adL) Jqeriep dunsedw yST ey adL)dqeriep dINSBIW S Anuno)  Jo 3ZejuddIdg gy azrs odwreg Apm§

(vST) 1dwaye [eproms sawnayi| pue (VS) KJ9IXUE [BI0S U39M)Oq UOTBIOOSSE [BUOIJOAS-SSOID ) SUTUrexa sarpnjs jo Arewwng | ajqeL

pringer

A's



Research on Child and Adolescent Psychopathology (2023) 51:441-454

446

(8661 “Te 10 UeYaayS) MarAIou] dLneryoAsdoInoN reuonewtuI-urA JNIA (L00T <Te 19 uosiepn) swoldwAg Ajerxuy pue uorssardo( Jo A10juoau] ayJ, SVAI

SLI [EPIOINS JUALIND JO 90udsaxd ay) sojedrpur suorsanb xIs asay) jo auo Aue 03 asuodsar sa4, e {(yjuow jsed oy ur }dwape aproins ‘Juruueld [eproms ‘Syysnoy) [epIoIns ‘wrey
-J[9S 0] Ysim ‘peap 3q 0 YSIM) JSLI APIOINS uo suonsanb xIs surejuod INJIA Y $y29m om) snoraald ayy SuLnp pasuariadxa sIoIABYq pue s)YSNoy) [epIdIns AINSLIW Jey) SWAI XIS se SYL YL

IOMITA IOMITA (6102)
eoM 91'0  ~Iejul paulel],  SNOWOOYdI INIIN  -Iojul paulel],  SnOWOOYdI ININ [1ze1g €S cC 18LE Te 39 sawoH
(8102)
9JeIopOAl 170 ERCEISIEIN snonunpuoy) Svdil 1odar-y[og snonupuoy) Svdal SN 808 £€8°0C 88L ‘Te 3o urpref
TOMITA TOMIIA (L002)
MeIM CI'0  -Iejurpaulel],  snowojoydIqg INIIN  -Iojul paulel],  snowojoydIqg ININ  eLnsny 991 1T¥1 61¢ Te 30 Ioune[d
sjuedpnied (ueowx
ASD 01 VS Jewdj Jo  ASued)
Ayend) 9IS 199y ey adA)d[qeriep dansedwr ¥S) ey adf)dqeriep dInsedw y§ Anuno)) EX1ALIGRAER | gy  azrs Ijdureg Apms

(YSD) MSH [EPIOINS JUSLIND PUE (YS) AISIXUE [BIO0S UIM)IQ UOTIBIOOSSE [BUOTIIIS-SSOIO 9Y) SUTUTWIEXS SAIpmys Jo Arewwing € ajqel

(6661 “BZZEIN 79 SPIOUADY) JOTUN[-oITRUUOTISANE) UOTIEAP] [EPIIIS Y/ -JIS ‘(8661 “HTE[D %
JOIEIA) Q[edS AJRIXUY UOTIBINU] [B190S SIS ‘(1661 ‘SPIoukay]) aireuuonsang) uoneapy [eproing spioukay OISy ‘(S861 ““Te 10 s1oquiey))) aposidy jussald — uaIp[ry) pady [ooyds Joj eruarydo
-ZIY0S PUE SIOPIOSI(] QANIOIYPY I0J [npayds oYL, J-AVS-Y (Z00T ‘YO 29 UOOJA) SIUAISI[OPY PUL UIP[IY)) JOJ 9[8IS KIQIXUY [BI00S UBAIOY V)-SVS-Y ‘(L00T “Te 10 uosjepy) swoldwig Aerxuy
pue uorssardo( Jo A10juaAu] YL, ST “(000T T8 10 IojeyS) UIP[IYD) I0J S[Npayds maraaju] onsouserq-pazundwo) JS/q-D (1661 1991S 29 J0og) UONEIP] [BPIdING I0f LIS Yoog ST

JOMIITA JOMIIA (6102)
SJBIOpPON 1C°0 -Ioul paurel], snonunuos A[-OIS  ~19WUT PIUTeI],  SNOWOIOYIIJ OSI1d-D SN '8 96¥1 SIT ‘Te 39 SalloH
BaIOY (8100)
AeoM LY0 1odar-jjog snonunuon OIS¥ 1odar-jog snonunuo)  VO-SVS-M  jo drqndoy gee 91—¢I 1881 ‘Te 39 0°H
(L100)
Aeom 7o Hodar-Jjog  SNOWOIOYII( ssd 1odar-jlog snonunuoy SVIS SN G'¢8 €1'oc (181 ‘[e 10 93Ing
(0002)
eom ¥0°0 UBIOMUI[D  SnOWOloydIq d-avs> UBIOMUI[D  snowoloyadIq d-avs> SN 6'LS 6161 6L61  '[e 10 ssneng
sjuedpnaed (ueowx
ISD 0 VS adfy adSy Jewdy Jo  3uea)
Aend)  :9ZIs 1P REILAY | JqeLIBA dInsedw [SD ey dqelIBA  INSBIW VS Anuno) 3agejuadIdg gy azrs i dureg Apms

(ISD) UOTEAPI [EPIJINS JUALIND pue (YS) AISTXUE [RIO0S UIIMIOq UOTIBIOOSSE [BUOIIOIS-SSOID Y} SUIUTEXD SAIpNIs Jo Arewwung g 3jqeL

pringer

Qs



447

Research on Child and Adolescent Psychopathology (2023) 51:441-454

(6861 ‘sploukay) aareuuonsongy Uoeapy [epLomMs GJs ‘(8661

‘zadorT 29 BO9ID) B) SJUSISI[OPY 0] J[eIS AIIXUY [BIO0S V-SVS ‘(100T T8 10 9U0Iy]) g-areuuonsand) YIedy 1uaned 6-OHd ‘(6661 T8 10 S10quIIH) 9[eoS AIQIXUY [BI00S ZIMOQIIT SVST

(1200)
QJeISpON 08'0 Modor-jjog  snowoloYdI(Y 60Hd 1oda1-flog snonunuoy SVS1 BUIYD 6 €S y0°¢l (934! ‘e nyz
(¥100)
Suong 7€'0 wodorjjos  snonunuo) OIS uodor-jlog  snonunuo) V-SVS sn 81 (N erd ¥P1 T80 1oySe[en
1SO (syyuour) sjuedpnaed (ueowx
0} VS :9ZIS aanseaw [eAI)UI Jeuy jo  /3uey)
Ayend) 1995 ey adL) qerrep 1SO ey adL)dqeriep dansedwl y§ Anuno)) uui], EridLIGAAER | ady azrs opdureg ApmS

(ISD) uoIEaPI [EPIVINS JUALIND puk (VS) AIOIXUE [BIOOS U2IMIOQ UONBIdOSSE 9A1dadso1d oy} Suturwexa sarpnis jo Arewiwung g a|qel

(6661 “T¢ 10 USYINIAL) MIIAIIUT onsouser(] [euoneuIu] a3sodwo)-yoruniy /(770w

JOMITAINU] JOMITAINU] (1002)
QRISPON LT0 pautel],  snowoopld  IdID-N paulel],  SnowooydIg IAD-W  Auewion 0S¢ 65°0S (! 120 ‘[l UEIS
(sypuowr) syuedpnaed
VST10) VS adf)  Jansesdwr adsy [eAxd)uI Jewdy Jo (uedwx
Lend)  :9zIS 1P ey dqeLIes VST ey J[qeLIep dInsedw y§ Anuno) Juil], 95e)uII /ASued) IFYy dzIs djdureg Apmg

(VST 1dwene [epromns swmnayi| pue (VS) £19TXUE [R100S U9aM)aq Uonerdosse aanoadsord ay) Sururwexs sarpns Jo Arewwing ¢ ajqej

pringer

a's



448

Research on Child and Adolescent Psychopathology (2023) 51:441-454

Fig.2 Forest plot of correla-
tions between T1 social anxiety
and T1 lifetime suicidal attempt
and 95% confidence interval for
random effects model

Study and Year

Strauss et al. (2000)
Nelson et al. (2000)
Glowinski et al. (2001)
Nock et al. (2013)
Chabrol et al. (2014)
Vivar et al. (2014)
Jahn et al. (2016)
Herres et al. (2019)

Random effects model

-0.2

Meta-analysis of T1 Social Anxiety and T1 Lifetime
Suicidal Attempt

The mean effect size for the meta-analysis examining the
association between T1 social anxiety and T1 lifetime sui-
cidal attempt was statistically significant, r = 0.10, p < 0.05,
CI [0.04, 0.15], suggesting that higher levels of social anxi-
ety were associated with more likely presence of suicidal
attempt (See Fig. 2). There was a significant and substan-
tial degree of heterogeneity, Q(6) = 38.74, p < 0.001, I* =
84.5%. Neither gender nor publication year were found to
be statistically significant moderators: gender (Q(1) = 0.01,
p = 0.92), publication year (Q(1) = 0.01, p = 0.94). The
moderator effects of depressive symptoms and age were not
examined due to lack of studies: two studies reported the
level of depressive symptoms in their study sample (Chabrol
et al., 2014; Jahn et al., 2016) and there were less than five
studies to examine age as a moderator.

Meta-analysis of T1 Social Anxiety and T1 Current
Suicidal Ideation

The mean effect size for the meta-analysis examining the
association between T1 social anxiety and T1 current sui-
cidal ideation was statistically significant, r = 0.22, p < 0.05,
CI[0.02, 0.41], suggesting that higher levels of social anxi-
ety are associated with more frequent suicidal ideation (See
Fig. 3). There was a significant and substantial degree of
heterogeneity, Q(3) = 207.74, p < 0.001, I* = 98.6%.

Fig. 3 Forest plot of correla-
tions between T1 social anxiety
and T1 suicidal ideation and
95% confidence interval for
random effects model

Study and Year

Strauss et al. (2000)
Burke et al. (2017)
Heo et al. (2018)
Herres et al. (2019)

Random effects model

Correlation 95%CIl Weight

— 0.04 [-0.01;0.08] 14.2%
S 0.06 [0.01;0.12] 13.5%

| EE 0.16 [0.13;0.20] 14.8%

. 0.18 [0.16;0.20] 15.2%

— 0.13 [0.07;0.19] 12.8%
D 0.20 [0.14;0.26] 12.8%

—_— 0.01 [-0.07;0.09] 11.4%

: 0.03 [-0.15;0.21] 5.3%

: <|> | 0.11 [0.06; 0.16] 100.0%

-01 0 01 02

Meta-analysis of T1 Social Anxiety and T1 Current
Suicidal Risk

The mean effect size for the meta-analysis examining the
association between T1 social anxiety and T1 current sui-
cidal risk was statistically significant, r = 0.24, p < 0.05, CI
[0.05, 0.41], suggesting that higher social anxiety is associ-
ated with higher current suicidal risk (See Fig. 4). There was
a significant and substantial degree of heterogeneity, Q(2) =
49.35, p < 0.001, I = 95.9%.

Meta-analysis of T1 Social Anxiety and T2 Suicidal
Attempt

Meta-analysis of T1 social anxiety with suicidal attempt in
the follow-up period (T1 to T2) was not conducted as only
one study examined this association.

Meta-analysis of T1 Social Anxiety and T2 Suicidal
Ideation

The mean effect size for the meta-analysis examining the
association between T1 social anxiety and T2 suicidal idea-
tion was not statistically significant, » = 0.62, p = 0.06, CI
[-0.03, 0.90], suggesting that higher levels of social anxi-
ety are not associated with higher T2 suicidal ideation (See
Fig. 5). There was a significant and substantial degree of
heterogeneity, Q(1) = 75.30, p < 0.001, I* = 98.7%.

Correlation 95%Cl Weight
= 0.05 [0.01;0.09] 27.4%
—1 0.11 [-0.08;0.29] 22.5%
: - 0.47 [0.43;0.50] 27.4%
e 0.21 [0.03;0.38] 22.7%
_ 0.22 [0.02; 0.41] 100.0%
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-04 -02 O 02 04

@ Springer



Research on Child and Adolescent Psychopathology (2023) 51:441-454

449

Fig.4 Forest plot of correla-
tions between T1 social anxiety
and T1 current suicidal risk
and 95% confidence interval for
random effects model

Study and Year
Plattner et al. (2007)
Jardin et al. (2018)
Gomes et al. (2019)

Random effects model

-0.4

Meta-analysis of T1 Social Anxiety and T2 Current
Suicidal Risk

Meta-analysis of T1 social anxiety with T2 current suicidal
risk was not conducted due to the absence of relevant studies.

Publication Bias

Visual inspection of the funnel plot suggests there was a lack
of asymmetry in funnel plots for lifetime suicidal attempt
(See Appendix 3, Fig. 1). The distribution of the samples
for current suicidal ideation, current suicidal risk, and T2
suicidal ideation appeared asymmetrical (See Appendix 3,
Figs. 2, 3, and 4). However, none of the Egger’s test statistics
was statistically significant (ps > 0.05). As such, there is no
evidence of publication bias.

Depressive Symptoms as a Moderator
in the Association between Social Anxiety
and Suicidality: a Narrative Review of Studies

Four out of sixteen studies examined the relationship between
social anxiety and suicidality by controlling for the effect
of depressive symptoms or a diagnosis of major depression
(Gallagher et al., 2014; Herres et al., 2019; Nelson et al.,
2000; Stein et al., 2001). A cross-sectional study conducted
by Herres et al. (2019) examined the difference in severity of
suicidal ideation between adolescents with major depression
only and those with major depression and SAD. They found
those with SAD reported significantly more severe suicidal
ideation than those without even after controlling for major
depression (F = 3.99, p < 0.05). Another cross-sectional
study reported a three-fold increase in risk of suicidal attempt
in individuals with major depression who had a history of

Fig.5 Forest plot of correla-
tions between T1 social anxiety
and T2 suicidal ideation and
95% confidence interval for
random effects model

Study and Year

Gallagher et al. (2014)
Zhu et al. (2021)

Random effects model

Correlation 95%CI Weight
31.5%
33.6%
34.9%

0.12 [0.01;0.23]
—_ 0.41 [0.35;0.47]
0.16 [0.13;0.19]

0.24 [0.05; 0.41] 100.0%

-02 0 02 04

SAD (Nelson et al., 2000). A prospective study compared
the presence of suicidal attempt between those with major
depression and SAD and those with major depression only
(Stein et al., 2001) and the former group was found to be
associated with significantly more suicidal attempts than the
latter group (OR = 6.1, p < 0.05). Using structural equation
modelling, Gallagher et al. (2014) found that baseline social
anxiety symptoms prospectively predicted suicidal ideation
at 18-month follow-up even after controlling for baseline
depressive symptoms.

Discussion

Our review aimed to synthesize findings on the association
between social anxiety and suicidal thoughts and behaviors in
adolescents (aged 10-25 years). Meta-analyses of 16 studies
showed that social anxiety was associated cross-sectionally
with suicidality, as measured by suicide attempt, suicidal
ideation, and composite suicide risk, and prospectively at
trend level with suicidal ideation. The examination of mod-
erator effects was limited by a lack of studies. Only the effect
of gender and publication year could be examined, with nei-
ther statistically significant, suggesting these factors cannot
explain the heterogeneity between studies. Unfortunately the
potential moderating effect of age could not be examined
due to a lack of studies. It will be valuable to examine this
in future studies, given the important potential developmen-
tal differences in the association between social anxiety and
suicidality. There were several studies suggesting that results
could not be purely explained by depressive symptoms but
we were unable to test this quantitatively due to the limited
number of available studies. Findings therefore provide evi-
dence of a link between social anxiety and suicidal thoughts

Correlation 95%CIl Weight

0.32 [0.16;0.46] 49.4%
0.80 [0.79;0.82] 50.6%

0.62 [-0.03; 0.90] 100.0%
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and behaviors in youth, but most of the studies are cross-
sectional and only a few were available for each suicidality
construct. This prevented us from drawing conclusions about
causality, examining the unique contribution of depression,
and explaining the stark heterogeneity among studies.

The quality of the papers included was, on the whole,
either weak or moderate, with only one study rated to be of
good quality. The quality is partly compromised by the lack
of statistical control for covariates, including other anxiety
disorders. Thus, it remains unclear whether social anxiety
specifically, or anxiety more generally, may increase the risk
of suicide in this population. For example, it may be that indi-
viduals consider suicide because they feel unable to cope with
the worry and anxiety they experience (Sareen et al., 2005).
The limitation we confronted in this meta-analysis highlights
the need for further well-controlled prospective studies exam-
ining the association between these constructs in youth.

As with all suicide research, there was heterogeneity of
outcomes measures, ranging from suicidal thoughts to behav-
iors or more generally “suicide risk”, and it will be helpful
for future studies to examine this further. For example, as
there are important differences between suicidal ideators and
attempters (Klonsky & May, 2014), it will be important to
know if social anxiety is particularly related to either or both
experiences. Notwithstanding this shortcoming, the consist-
ency of the findings across various measurements of suici-
dality is encouraging. For all three indices of suicidality, the
cross-sectional association was observed to be statistically
significant but small in magnitude (r < 0.3). Meta-analyses
of 50 years of suicide research have indicated that the suicide
risk factors evaluated in the literature has stayed somewhat
consistent (with ‘internalizing disorders’ as the most com-
monly studied), with limited improvement in the ability to
predict suicidal behavior over decades (Franklin et al., 2017).
Therefore, we focused on social anxiety as a potential modifi-
able risk factor because we have cognitive conceptualizations
and treatments for social anxiety which could potentially bet-
ter identify as well as reduce suicide risk in youth (Chiu et al.,
2021a; Leigh & Clark, 2018, 2022).

Whereas suicidal behavior has been linked to a wide
range of psychiatric diagnoses, social anxiety may be par-
ticularly relevant to understanding the etiology of suicidal
thoughts and behaviors. Psychological theories of suicide
often overlap with core constructs in social anxiety, such as
beliefs about unacceptability and social disconnection (Clark
& Wells, 1995; Leigh & Clark, 2021). For example, the
interpersonal theory of suicide (Joiner et al., 2005) suggests
suicidal desire emerges from thwarted belongingness and
perceived burdensomeness. Thwarted belongingness refers
to the distressing state that results when the “need to belong”
and the desire for social connection are not met. Perceived
burdensomeness reflects a sense that others would be “better
off if I were gone.” These psychological constructs will be

@ Springer

influenced by both environmental and psychological factors.
These include the individual’s actual interpersonal environ-
ment, for example, social isolation due to peer victimisation
or a lack of reciprocal care arising from family conflict, and
also their beliefs about their interpersonal world, for exam-
ple, perceptions of peer rejection. Socially anxious individu-
als tend to hold excessively negative views about their social
acceptability and in this way may be more vulnerable to
experiencing a sense of social disconnection and perceived
burdensomeness. Likewise, in O’Connor’s integrated-
volitional model of suicide, defeat and humiliation are key
drivers in the motivational phase of suicidal ideation and
intention formation (O'Connor & Nock, 2014) and the hall-
mark feature of social anxiety is fear of embarrassment and
humiliation. Relatedly, while there are a wide range of risk
factors and warning signs for suicidal behavior, the six hours
before a suicide attempt is often characterized by negative
interpersonal event, along with the affective responses such
as burdensomeness, feeling scared and empty (Bagge et al.,
2022). Therefore, the perception of social relationships and
social context are key factors in suicide risk, and we know
that social anxiety is associated with a tendency to perceive
social interactions more negatively (Chen et al., 2020; Chiu
et al., 2021b) and experience more shame after social inter-
actions (Schuster et al., 2021). Future studies using mul-
tiple measurement points and measurement methods will
shed light on the dynamic temporal relationships that likely
exists between social anxiety symptoms, suicidal thoughts
and behaviours, and inter- and intra-personal factors.

Our study built on the meta-analysis by Bentley et al.
(2016) by including eight additional studies. Strengths of
the present study include the rigor of our methods, includ-
ing both cross-sectional and longitudinal analysis as well as
multiple outcomes related to suicidal thoughts and behav-
iors. There are limitations to consider. We were unable to
undertake some of the planned moderator analyses due to
insufficient studies and so we do not know the source(s) of
the observed heterogeneity. We only included English lan-
guage studies due to limited resources, although it is unlikely
that this affected our findings.

The present findings suggest that we may be able to
reduce suicidal thoughts and behaviors in adolescents via
early identification and treatment of social anxiety. Due to
the low rates of treatment-seeking in SAD (Olfson et al.,
2000) active screening programmes, perhaps in schools
may be needed to identify young people struggling with
social anxiety symptoms. In terms of interventions, encour-
agingly we do have effective treatments for SAD. For
example, Cognitive Therapy for SAD, is recommended as a
first-line treatment for adult SAD by UK clinical guidelines
(National Institute for Health and Care Excellence, 2013)
and the treatment is associated with large, controlled effect
sizes with adolescents (Ingul et al., 2014; Leigh & Clark,
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2022). However, because only three studies included in the
review recruited from clinical populations caution should
be taken when generalizing the findings to adolescents with
a clinical diagnosis of SAD.

The current review highlights the ongoing need for
well-controlled prospective studies of social anxiety
symptoms/disorder and suicidal thoughts and behaviors
in youth. These will allow us to understand the specific-
ity and temporality of the association between the two
constructs. If confirmed, subsequent studies could address
the underlying mechanisms, which may include psycho-
logical factors such as loneliness (Gallagher et al., 2014)
and negative self-perceptions (Clark & Wells, 1995), envi-
ronmental factors such as interpersonal stress, and their
interaction (Joiner et al., 2005). A further avenue for future
research includes examination of the association between
social anxiety/SAD with suicidal thoughts and behaviors
across different populations, including pre-adolescents,
genders, and ethnicities. Understanding the association
amongst those who are at greater suicide risk, such as
LGBTQ+ populations, will also be important clinically.

The present review provides evidence for the contribu-
tory role of social anxiety to suicidal thoughts and behav-
iours in youth aged 10 to 25 years but also highlights the
need for further high quality prospective studies. As stated
previously, with the global burden of suicide, it is critical to
examine modifiable risk factors for suicide including social
anxiety that can inform future treatments for suicidal youth.
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