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Abstract

Background—This study examined the incidence and clinical correlates of suicidal ideation (SI) 

in youth with tic disorders (TD). The independent contribution of tics, anxiety, depressive and 

externalizing symptoms on SI severity in youth with TD was assessed.

Method—Participants were 75 treatment-seeking youth with a TD (N = 75) aged 6–18. 

Participants completed diagnostic assessments, clinician-ratings, self- and parent-report measures 

of emotional functioning and the presence and/or severity of suicidal ideation.

Results—Based on youth-report, 61% of youth endorsed at least some symptoms of SI, and 8% 

endorsed symptoms that exceeded the clinically significant cut-off. Parents reported SI in 11% of 

cases, with generally poor agreement between parent- and youth-report. Suicidal ideation 

correlated with higher anxiety, depressive and externalizing symptoms, affective lability, and with 

poorer distress tolerance and overall functioning. Anxiety, depressive and externalizing symptoms 

showed an independent relationship with SI. Tic severity was not associated with SI. Rather, 

higher tic severity was associated with an increase in anxiety symptoms, which in turn, was 

associated with greater SI severity.

Limitations—Cross-sectional data limits causal conclusions. Diagnosis was based on 

unstructured assessments by expert clinicians, including consensus diagnosis, rather than 

structured clinical interviews.
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Conclusions—Around 8–11% of youth with TD experienced SI. Tic severity did not have any 

direct influence on SI, however the presence of comorbid anxiety and depressive symptoms 

significantly increases this risk. Results suggest that it is psychiatric comorbidity, rather than tics 

themselves, that predispose youth with tic disorders to increased risk of suicidality.
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Chronic Tic Disorders and Tourette’s syndrome (collectively referred to as TD herein) affect 

around 0.4–1.6% of youth (Knight et al., 2012; Scahill et al., 2014) and are characterized by 

sudden repetitive motor movements and/or vocalizations for more than a one year duration. 

Tic symptoms typically fluctuate over time, and subside in early adulthood in many cases 

(American Psychiatric Association, 2013; Bloch et al., 2006; Leckman et al., 1998). Despite 

this clinical course, when active, symptoms can be acutely impairing and distressing for both 

the young person and their family (Conelea et al., 2011; Storch et al., 2007a). Given the 

often involuntary and uncontrollable nature of their symptoms, many patients experience 

high levels of frustration and hopelessness surrounding their symptoms. Despite the 

common co-occurring of anxiety and mood disorders among youth with TD (Freeman et al., 

2000; Specht et al., 2011), few studies have examined the phenomenology of suicidal 

ideation (SI) in this population. Given that suicide is one of the leading causes of death 

amongst youth (Bridge et al., 2006; Hawton et al.), it is relevant to extend this body of 

literature to better understand the level of risk present amongst youth with TD, and the 

clinical features that characterize higher-risk patients.

There is an increasing recognition that TDs are associated with a range of negative 

outcomes, many of which also represent risk factors for suicidal thoughts and behaviors. For 

example elevated levels of peer victimization, social deficits and psychiatric comorbidity 

including depressive symptoms, mood disorders, disruptive behavior disorders, and 

attention/hyperactivity problems have been documented in youth with TD (Kraft et al., 

2012; McGuire et al., 2013; Robertson, 2006; Storch et al., 2007b; Sukhodolsky et al., 

2003). In particular, depression, and (less consistently) anxiety, have been associated with 

increased risk of suicidal ideation and attempts in children and adolescents (Gould et al., 

1998; O’Neil-Rodriguez and Kendall, 2014b; Reinherz et al., 1995). Despite these parallels, 

there remains a paucity of research examining the experience of SI in youth with TD.

Of the few studies that have examined SI in patients with TD, there has been some 

variability in incidence, likely due to differing age ranges, sampling methodology and 

measurement. For example, studies often utilize dichotomously coded measures of SI either 

derived from single-item responses to depressive symptom measures, clinical interview 

questions about depression, or clinician notes/ratings of SI as a construct that is present/

absent. These formats may differ from a continuous measure of SI as a construct that varies 

in presence, frequency, and severity. Methodology also becomes more complex when 

considering informant issues, such as whether parents or youth provide the report. An 

archival review study examined clinical notes of patients with Tourette’s disorder attending a 

specialist tic disorder clinic, and documented SI in .06% of cases with .05% having made a 
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suicide attempt (Gharatya et al., 2014). This study found that patients with TD who endorsed 

SI experienced higher levels of tic severity, and had a greater prevalence of comorbid anxiety 

disorders, comorbid depressive disorders, and comorbid OCD in comparison to individuals 

with TD who did not endorse SI (Gharatya et al., 2014). Rates of SI may be even higher 

amongst severe cases, with an archival review study in a specialist clinic setting finding that 

around 5% of TD cases were classified as ‘malignant’ cases that were characterized by 

severe tics, rage episodes, and symptoms of SI or self-injurious behaviors (Cheung et al., 

2007). Another study compared severe cases of ‘malignant’ TD, where symptoms had 

resulted in more than 2 emergency room visits or more than one hospitalizations, and 

documenting SI in 35.3% of these severe cases, compared to 7.6% in ‘nonmalignant’ cases 

(Cheung et al., 2007).

Few studies have focused on SI exclusively on pediatric TD samples, with most studies 

using a wide age-range (Cheung et al., 2007; Davila et al., 2010; Gharatya et al., 2014). In 

the only study of SI in children and adolescents with TD to date, around 10% of children 

had experienced SI over the past year, significantly higher than rates endorsed by 

community controls (Storch et al., 2015a). Suicidal ideation was associated with higher tic 

severity, impairment, depressive symptoms, anxiety symptoms, hyperactivity/impulsivity, 

and oppositional behaviors (Storch et al., 2015a). Importantly, anxiety and depressive 

symptoms (collectively) fully mediated the relationship between tic severity and SI, 

theoretically suggesting that it is the presence of these symptoms that increases youth risk 

rather than their TD per se. This study combined single-item ratings from multiple 

informants (parent, child, and clinician) on symptoms measures (e.g., depression) to identify 

SI. While there are some strengths to this method, specific continuous measure of SI 

presence and severity have been developed for youth (Reynolds, 1988) that may allow for a 

more nuanced examination about not only the clinical features associated with the presence/

absence of SI, but the severity of these symptoms as well. Overall, there appears to be a 

general consensus in the literature that there is a relationship between tic severity, 

psychiatric comorbidity and SI (Davila et al., 2010). In particular, anxiety and depressive 

symptoms may increase the risk of SI; however the differential impact of these symptoms 

has not been fully elucidated. There is evidence to suggest an independent relationship 

between anxiety symptoms and SI (Carter et al., 2008; Gould et al., 1998; Hawgood and De 

Leo, 2008; Hill et al., 2011; O’Neil-Rodriguez and Kendall, 2014b; O’Neil et al., 2012; 
Sareen et al., 2005), depressive symptoms and SI (Carlson and Cantwell, 1982; Gould et al., 

1998; O’Neil-Rodriguez and Kendall, 2014b; O’Neil et al., 2012), and externalizing 

symptoms and SI (Kumar and Steer, 1995; Lewinsohn et al., 1993; Sourander et al., 2009), 

however it is unclear whether these have a differential impact on SI in pediatric TD 

populations.

Given the lack of studies assessing the relationship between TD and SI in youth, and the 

limitations in current assessment methods of SI, this study is novel in examining the 

presence and severity of SI in a pediatric TD sample, using a specific measure of SI in 

children and adolescents with CTD. This study had three aims. Firstly, this study aimed to 

examine the incidence of suicidal ideation in treatment-seeking youth with TD, and to 

examine the agreement between parent and child reports. We expected that, similar to Storch 

et al. (2015a), around 10% of youth with TD would experience SI as endorsed by either 
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parent or child report. Given existing findings suggesting limitations to parental insight into 

these symptoms (e.g., Achenbach, 2011; Breton et al., 2002; Klaus et al., 2009; Walker et 

al., 1990), we anticipated higher rates of SI to be endorsed by youth than their parents. 

Secondly, this study aimed to assess demographic and clinical correlates of SI in youth with 

TD. We hypothesized that SI would be positively associated with tic severity, anxiety 

symptoms, depressive symptoms, and affective lability, and negatively associated with 

distress tolerance and global functioning. Third, we aimed to extend the model proposed by 
Storch et al. (2015a) to examine whether tics impacted SI by increasing anxiety, depressive 

and/or externalizing symptoms. Our hypothesis was that that tics would have no direct 

impact on SI, but would indirectly influence SI severity by increasing anxiety, depressive 

and externalizing symptoms. To enhance previous study designs, we included a specific and 

empirically validated measure of SI, as well as a separate measures of anxiety and 

depressive symptoms. Finally, we examined whether the above relationships differed in pre-

pubertal and post-pubertal youth, given increased risk of suicide in older youth (Shaffer and 

Fisher, 1981; Tishler et al., 2007).

Method

Participants

Participants were 75 treatment-seeking youth aged 6–18 (M = 10.68, SD = 2.82) who were 

diagnosed with a tic disorder and their parent or primary caregiver. Participants were 

recruited from two specialty programs for OCD and Tic Disorders in Florida, United States. 

To be included, youth were required to meet DSM-IV criteria for a tic disorder with current 

tic symptoms present. Participants were excluded if they experienced active psychosis, 

mania, active suicidality, intellectual disability, or a psychiatric condition that would impede 

parent or youth report for the purposes of this study. See Storch et al. (2015b) and McGuire 

et al. (2015b) for a full discussion of methods. Demographic characteristics and diagnostic 

information for the sample are summarized in Table 1.

Measures

Yale Global Tic Severity Scale (YGTSS; Leckman et al., 1989)—The YGTSS is a 

semi-structured clinical interview administered to parents and children jointly to assess the 

presence of a variety of motor and phonic tics, as well as their severity and interference. The 

YGTSS has demonstrated good internal consistency, strong convergent validity with other 

measures of tic severity and good divergent validity from measures of internalizing and 

externalizing problems, and depression and anxiety severity in children and adolescents with 

TD (Leckman et al., 1989; Storch et al., 2007c; Storch et al., 2005; Walkup et al., 1992). The 

YGTSS Total Tic Severity score was used in this study and represents the combination of 

Motor and Vocal Tic Severity. Scores range from 0–50 with higher scores indicating greater 

tic severity. This index demonstrated acceptable internal consistency in our sample (α = .79).

Suicidal Ideation Questionnaire – Junior (SIQ-Jr; Reynolds, 1988)—The SIQ-Jr 

is a 15-item abbreviated child-report form of the 30-item SIQ. This measure provides an 

assessment of the presence and severity of suicidal thoughts and plans in youth. Youth rate 

the extent to which they have experienced symptoms over the past month on a 7-point scale 
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from 0 = I never had this thought to 6 = Almost every day. The SIQ-Jr has demonstrated 

very high internal consistency, test-retest reliability and concurrent validity, with youth who 

had attempted suicide reporting higher scores than youth who had not attempted suicide. A 

raw score cut-off of 31 (89th percentile of normative sample) is indicative of significantly 

elevated levels of SI (Reynolds, 1988). Internal consistency was high in this sample (α = .

96).

Parent-reported Suicidal Ideation—Consistent with previous studies (e.g., McBride et 

al., 2015; O’Neil-Rodriguez and Kendall, 2014b; Storch et al., 2015a), parent-reported SI 

was determined based on responses to items on the well-validated Child Behavior Checklist 

(CBCL; Achenbach and Rescorla, 2001). Parents who positively endorsed item 18 

(“deliberately harms self or attempts suicide”) or item 91 (“talks about killing self”) as 

“somewhat true” or “very true” were coded as having endorsed SI symptoms in their child.

Child Behavior Checklist (CBCL; Achenbach and Rescorla, 2001)—The CBCL is 

a widely-used measure of emotional functioning in children and adolescents. The 

Externalizing Problems domain score was used in this study, which assesses aggressive, 

hyperactive, noncompliant and under-controlled behaviors in youth.

Children’s Depression Rating Scale-Revised (CDRS-R; Poznanski and 
Mokros, 1996)—The CDRS-R is a 17-item clinician-rated interview that assesses the 

severity of depressive symptoms in children and adolescents. This measure has shown good 

internal consistency, inter-rater reliability, convergent validity with measures of depressive 

severity and global functioning, ability to discriminate between depressed an non-depressed 

children, and sensitivity to change over treatment (Jain et al., 2007; Mayes et al., 2010; 
Poznanski et al., 1984; Poznanski and Mokros, 2005). Internal consistency was good in this 

sample (α = .82), with higher scores indicating greater depressive symptom severity.

Screen for Child Anxiety Related Emotional Disorders, Parent and Child 
Report (SCARED; Birmaher et al., 1997)—The SCARED-P/C is a 41-item parent and 

child-report measure respectively, that assesses the presence and frequency of a range of 

anxiety symptoms, including generalized anxiety, separation anxiety, panic, school phobias 

and social anxiety symptoms. Higher scores indicate greater anxiety severity. The SCARED-

P/C has demonstrated good internal consistency, test-retest reliability, parent-child 

agreement and discriminant validity between anxiety and other disorders (Birmaher et al., 

1999; Birmaher et al., 1997). The parent and child-report versions showed excellent internal 

consistency in the current study (α = .94 and α = .93 respectively).

Rage Outbursts and Anger Rating Scale (ROARS; Budman et al., 2008)—The 

ROARS is a 3-item clinician-rated measure of the frequency, intensity, and duration of rage 

episodes over the past week. Items are rated on a 4-point scale (0 = none/absent to 3 = >1 
rage outburst per day/severe). This measure has shown good internal consistency and 

convergent validity in children with OCD and anxiety, and good divergent validity from 

other measures of disorder severity (Johnco et al., 2015; Storch et al., 2012a).
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Distress Tolerance Scale (DTS; Simons and Gaher, 2005)—The DTS is a 15-item 

child-report measure of their ability to tolerate distressing emotions. This measure has 

demonstrated good internal consistency, and one higher order factor, as well as good 

convergent validity with measures of affective distress and regulation (Rezapour et al., 2013; 
Simons and Gaher, 2005). Higher scores indicate greater distress tolerance. Internal 

consistency was excellent in the current sample (α = .94).

Children’s Affective Lability Scale (CALS; Gerson et al., 1996)—The CALS is a 

20-item parent-report measure that assesses children’s ability to regulate their emotions. 

This measure has shown good internal-consistency, test-retest reliability over a two-week-

period, and inter-rater reliability (Gerson et al., 1996). In addition, clinical samples of 

children have shown higher scores (indicative of greater lability) in comparison to normative 

samples (Gerson et al., 1996). Internal consistency was excellent in the current sample (α = .

92).

Children’s Global Assessment Scale (CGAS; Shaffer et al., 1983)—The CGAS is 

a clinician-rated measure of functioning and impairment in children that demonstrated 

generally adequate inter-rater reliability, concurrent and discriminant validity (Bird et al., 

1987; Lundh et al., 2010; Shaffer et al., 1983). Scores range from 0–100 with higher scores 

indicating better functioning.

Procedure

This study was approved by the relevant institutional review board. Written consent was 

obtained from parents and assent from youth. Youth and parents were interviewed by an 

experienced child and adolescent psychologist or board certified child and adolescent 

psychiatrist. Psychiatric diagnoses were determined based on best estimate procedures 

(Leckman et al., 1982) that included consensus diagnosis between two Ph.D.-level 

investigators (EAS and ABL). Parents and youth completed self-report measures listed 

above. No compensation was provided to subjects.

Data Analysis

There was less than 10% of data missing on any individual scale. We used a single 

imputation method that utilizes maximum likelihood estimation including the expectation 

maximization algorithm, a two-step iterative process to obtain missing values (Peugh and 

Enders, 2004). This method accurately reproduces the internal consistency of the scale and 

is appropriate when there is less than 15% missing data (Enders, 2003, 2010).

Descriptive statistics were used to examine sample demographics and clinical 

characteristics. Given the skewed distribution of the SIQ-JR results, Mann-Whitney U tests 

were used for comparing gender differences and Spearman’s Rho was used to examine 

correlations between the SIQ-JR and continuous variables. We examined the mediation 

model proposed by Storch et al. (2015a) to examine whether tic symptoms were associated 

with SI by increasing anxiety and depressive symptoms. We conducted a path analysis using 

IBM AMOS version 23 using 5000 bootstrap samples. Model fit was evaluated initially 

using the global fit χ2 statistic, where a non-significant value indicates that the model is 
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likely to fit the data. However, given the limitations of this fit index (Steiger, 2007), we also 

evaluated model fit using relative fit and non-centrality-based indices. We evaluated model 

fit using criteria of Tucker Lewis Index (TLI) and Comparative Fit Index (CFI) ≥ .95, and 

Root Mean Squared Error of Approximation (RMSEA) ≤ .05 (Hu and Bentler, 1999). The 

relationship between SI and anxiety, depression, externalizing symptoms and tic symptom 

severity for youth under and above the age of 12 were examined using a hierarchical 

regression.

Results

Phenomenology

On the SIQ-JR, 61.33% (n = 46) of youth endorsed at least some symptoms of SI. Based on 

a cut-off score of 31 on the SIQ-JR, 8% (n = 6) of youth with CTD endorsed clinically 

significant levels of SI. Parents reported SI in 10.7% (n = 8) of cases. Although parent and 

child-report was consistent in 86.7% of cases (n = 65), there were 10 cases where parent- 

and child report varied. In 8% of cases (n = 6) parents reported symptoms of SI while their 

child did not. In 5.3% of cases (n = 4), children reported significant levels of SI while their 

parents did not identify SI symptoms in the child. Overall, there was poor inter-rater 

reliability between parent and child reports (k = .21).

Demographic and Clinical Correlates

When examining the distribution of SIQ-JR scores, there were 3 participants who showed 

scores greater than 3 standard deviations above the sample mean, including standardized z-

score values greater than 3.29, indicating that these scores were outliers. These extreme 

values in relation to other participants were confirmed via visual inspection of the histogram. 

Given that results of this paper are intended to describe the average child with CTD, scores 

from these three participants are unusual and are not likely to reflect the result for the 

‘average’ participant. Given the potential for these extreme values to unduly influence 

results, these participants were excluded from bivariate and multivariate analyses. Despite 

removal of these outliers, the distribution was still skewed, so nonparametric statistics were 

used to examine group differences and clinical correlates.

There was no gender difference in SI severity on the SIQ-JR (U = 589.50, p = .751), and no 

relationship between SIQ-JR and child age (rs = .06, p = .601). Greater tic severity (YGTSS) 

was associated with greater child-rated anxiety severity (rs = .30, p = .011) and affective 

lability (rs = .35, p = .002), although the relationship with parent-rated anxiety failed to 

reach significance (rs = .23, p = .055). There was no relationship between tic severity and 

depressive symptoms, distress tolerance, externalizing symptoms or global functioning (all 

p’s > .05).

Clinical correlates of SI severity on the SIQ-Jr as well as group differences between youth 

whose parents reported that they experienced SI and those who did not are summarized in 

Table 2. Child-rated SI severity on the SIQ-JR was not related to tic severity on the YGTSS, 

although it showed a moderate to strong relationship with child- and parent-rated anxiety 

severity on the SCARED and a strong relationship with depressive symptoms on the CDRS. 
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Greater SI symptoms were associated with poorer distress tolerance on the DTS and greater 

affective lability on the CALS. Higher SIQ-JR scores were also associated with increased 

externalizing behaviors, and poorer global functioning on the CGAS, but not with rage. 

Using parent-reports of SI, youth who experienced SI had higher depressive symptoms, 

externalizing behaviors and lower global functioning on the CGAS, although there were no 

significant differences between children whose parents reported that the child experienced SI 

symptoms and those who did not in terms of their tic severity, anxiety, rage, distress 

tolerance or affective lability.

Multivariate Analysis

We initially examined the path model proposed by Storch et al. (2015a), to examine whether 

tic severity influenced SI via increasing anxiety, depressive and/or externalizing symptoms 

in youth with CTD, although were able to separate anxiety and depressive symptom severity 

in the current model (see Figure 1).

This model showed a good fit for the data (χ2 = .15, p = .695; CFI = 1.00, TLI = 1.18, 

RMSEA < .001). Results suggest that greater anxiety, depressive and externalizing symptom 

severity was associated with increased SI. There was no direct relationship between tic 

severity and SI. Greater severity of tics was associated with an increase in anxiety, which in 

turn, was associated with an increase in SI severity (indirect pathway B = .11, SE(B) = .06, p 
= .017).

Differences in Suicidal Ideation between Children and Adolescents

We examined separately the bivariate and multivariate relationships between symptom 

measures and SI in children under the age of 12 (n = 52) and adolescents aged 12 or above 

(n = 20). Clinical correlates of SI and group differences based on parent-rated SI are 

reported separately for child and adolescent samples in Table 3. For children under the age 

of 12, SIQ-JR scores were associated with greater child and parent-rated anxiety, affective 

lability, depressive symptoms and externalizing symptoms, as well as lower global function 

on the CGAS, and poorer distress tolerance. There was no relationship between SIQ-JR 

scores and tic severity or rage. When examining parent-rated SI, youth who experienced SI 

showed higher levels of depressive and externalizing symptoms, and lower global 

functioning. For adolescents over the age of 12, there was a significant positive relationship 

between SIQ-JR scores and depressive symptoms, and an inverse relationship with distress 

tolerance. These results were the same when examining parent-rated SI.

We conducted a hierarchical regression to predict SI entering tic severity on the first step and 

anxiety, depressive and externalizing symptoms on the second step. For children under the 

age of 12, the first step containing only tic severity was not significant, F(1,50) = .06, p = .

803. The second step was significant, and predicted 42.5% of the variance in SIQ-JR scores, 

F(4,47) = 8.67, p < .001. Greater anxiety (β = .49, p < .001) and externalizing symptoms (β 

= .39, p = .002), and lower tic severity (β = −.25, p = .045) predicted increased SI in youth 

under the age of 12, but not depressive symptoms (β = .07, p = .588).

For youth aged 12 or above, tic severity alone did not predict SI, F(1,18) = .42, p = .523. The 

second step including anxiety, depressive and externalizing symptoms was significant and 
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explained 76.9% of the variance in SIQ-JR scores, F(4,15) = 12.45, p < .001. Greater 

depressive symptoms (β = .94, p < .001) and lower externalizing symptoms (β = −.38, p = .

015) predicted SI severity on the SIQ-JR, but tic severity and anxiety symptoms did not (β 

=-.17, p = .195 and β = −.07, p = .600 respectively).

Discussion

The rate of parent-reported SI (11%) was similar to rates of overall SI reported by parents on 

in the previous child-focused study of SI in TD (9.7%; Storch et al., 2015a). Overall, 61% of 

youth with TD endorsed at least some level of SI. Using a clinical cut-off on the SIQ-JR, 

rates of clinically significant SI reported by youth (8%) were similar to that of parents, 

however our findings suggested poor agreement between parent and child reports of SI. This 

finding may reflect the differing methodology of identifying SI using specific continuous 

measures of SI rather than utilizing single-item responses to symptoms measures that results 

in a present/absent coding rather than a variable assessment of severity of these symptoms. 

However, these results suggesting discrepant findings between parents and youth are 

consistent with previous studies (Achenbach, 2011; Breton et al., 2002; Klaus et al., 2009; 
Walker et al., 1990) and are also likely to reflect differences in insight, knowledge and 

reporting between youth and parents. Youth may fail to share their SI symptoms with their 

parent for a number of reasons, limiting parental awareness. Conversely, youth may have 

variable accuracy and willingness to report these symptoms when presenting to treatment. In 

most cases, a combined methodological approach is ideal for assessing risk in this 

population. Interestingly, the rates of SI in youth were considerably lower than those 

reported in studies of children with anxiety disorders (27–58%; Carter et al., 2008; McBride 

et al., 2015; O’Neil-Rodriguez and Kendall, 2014b; Walkup et al., 1992) and depressive 

disorders 63% (30–63%; Carlson and Cantwell, 1982; March et al., 2007). It may be that the 

externalizing and often unusual nature of tics results in earlier treatment-seeking for youth 

with Tics that may limit or curtail higher levels of distress in comparison to internalizing 

problems such as anxiety and depression, where treatment-seeking is often delayed until 

youth are significantly impaired and distressed.

Higher SI severity was noted amongst youth with greater anxiety, depressive and 

externalizing symptoms, poorer distress tolerance and greater affective lability. Although 

externalizing symptoms showed a relationship with SI, rage did not. This is likely a result of 

low variability in the rage measure (more than half the sample scored 0). Contrary to earlier 

studies (e.g., Storch et al., 2015a), we did not find any direct relationship between tic 

severity and SI using either parent or child-report. However the direct pathway in (Storch et 

al., 2015a) was weak (B = .05) and anxiety and depressive symptoms mediated this 

relationship. Methodological difference with other studies may account for other 

inconsistencies, for example, using dichotomously coded measures of SI derived from 

parent, child, clinicians (or a combination) rather than a continuous measure specifically 

constructed to assess SI, as used in the current study. Using this methodology allows for 

increased variability in scores, and may enhance the potential to elucidate the role of 

emotional symptoms and tics on SI in a more nuanced way. Findings suggest that there was 

no direct relationship between tic severity and SI. Rather, greater tic severity was associated 

with an increase in anxiety symptoms, which, in turn, was associated with an increase in SI 
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severity. Taken together, these findings encourage the careful assessment of youth with TD 

who present with co-occurring anxiety, depressive and/or externalizing symptoms. Indeed, 

these results contribute to the existent literature (e.g., Storch et al., 2015a) to suggest that 

interventions that directly target these comorbid symptoms may help to mitigate risk.

Suicide is less common in younger children, with increased risk often noted post-puberty 

(Shaffer and Fisher, 1981; Tishler et al., 2007). As such, we conducted exploratory analyses 

in children above and below the age of 12 to assess whether predictors of SI differed. We 

found that increased anxiety and externalizing symptoms, but not depressive symptoms, 

predicted higher SI in younger children. A relationship between anxiety and increased risk 

of SI has been noted in younger children without TD, although the independent contribution 

above and beyond the effect of depressive symptoms has been inconsistent (Carter et al., 

2008; O’Neil-Rodriguez and Kendall, 2014a; O’Neil et al., 2012). This may be an artifact of 

depressive symptoms also being less common in younger children. We also found that lower 

level of tic symptoms predicted SI in children with TD, consistent with our overall findings 

that it is co-occurring mental health symptoms that appear to be influencing SI in youth with 

TD, rather than the tics themselves.

In youth aged 12 and over, our findings are consistent with a large body of existing literature 

suggesting that increased levels of depressive symptoms predicted greater SI severity (Brent 

et al., 1999; Cash and Bridge, 2009; Shaffer et al., 1996). While externalizing symptoms are 

often cited as a risk factor for SI (Sourander et al., 2009), we found that lower levels of 

externalizing behaviors were associated with SI after accounting for the influence of anxiety, 

depressive and tic symptoms in our adolescent sample. Although unexpected, this result has 

been found previously (Prinstein et al., 2008). Overall, there appears to be some differences 

between children and adolescents in regards to the impact of comorbidity on SI in youth 

with TD. Namely, anxiety (and to some extent externalizing) symptoms appears to play a 

greater role in SI severity amongst children with TD, while depressive symptoms appear to 

be more important amongst adolescents. On the whole, results from this study suggest that it 

is the impact of comorbid psychopathology symptoms that impacts on SI in youth with TD, 

rather than the tic symptoms per se.

There are several study limitations. First, although we used a continuous SI-specific measure 

to examine child-rated SI severity, we utilized single-item parent-responses from symptoms 

measures to identify SI cases. Although consistent with a number of other studies (e.g., 
O’Neil-Rodriguez and Kendall, 2014b; Storch et al., 2015a), this methodology results in a 

dichotomous outcome that fails to account for severity and frequency of symptoms. 

Responding on these items may also be influenced by responding on the symptom measure 

from which they were drawn (e.g., depressive symptoms). Second, this study was cross-

sectional in nature, and structural models should be considered quasi-meditational in nature. 

Third, although clinical diagnoses were made by experienced child and adolescent 

psychologists and/or board certified child and adolescent psychiatrists, and incorporated 

consensus diagnostic procedures, the lack of a structured clinical diagnostic assessment is a 

limitation. Fourth, data was based on current symptoms of tics and SI given potential for 

bias in retrospective recall of worst-ever symptoms. However, it is possible that worst-ever 

tic symptoms may show a greater relationship with SI given the potential increase in 
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helpless/hopelessness. It is also possible that SI is related to duration of TD illness, however 

we were unable to examine this relationship in our sample. Finally, it is possible that 

discrepancies between raters may have influenced some results given parent and child 

ratings of anxiety, and clinician-rated measures of tic severity and depressive symptoms.

This study was one of the first to examine the clinical phenomenology of SI in children and 

adolescents with TD. Results suggest than a minority (8–11%) of youth experience 

symptoms of SI, and this was most likely related to their experience of anxiety and 

depressive symptoms, rather than their tics per se. These clinical features may highlight 

specific vulnerability factors for youth with TD who are more likely to experience SI, and 

support the importance of assessing emotional functioning in this population. While 

behavior therapy is efficacious in reducing tic severity (McGuire et al., 2014), tic severity 

was not associated with SI in this sample of youth with TD. Thus, there is a need for more 

comprehensive interventions to reduce the distress, impairment and associated problems 

experienced by youth with TD (e.g., social problems, social deficits, peer victimization, self-

concept) that may be contributing to the development of anxiety and/or depressive 

symptoms. Although recognized as important in practice parameter guidelines (Murphy et 

al., 2013), there have been only two studies that have sought to address these co-occurring 

concerns (McGuire et al., 2015a; Storch et al., 2012b). Beyond interventions to address these 

problems, future longitudinal data are needed to conclusively assesses the relative impact of 

tics, anxiety and depressive symptoms on SI in youth in order to fully elucidate the level of 

risk posed by these emotional symptoms, as well as evaluate the impact of evidence-based 

interventions on tic severity and emotional symptoms.
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Highlights

• 61% of youth with tic disorders endorsed some symptoms of suicidal ideation

• 8% of youth endorsed clinically significant suicidal ideation

• Parents reported suicidal ideation in 11% of youth with tic disorder

• Anxiety, depressive and externalizing symptoms (but not tics) were associated 

with higher suicidal ideation

• Tics were associated with increased anxiety, which in turn increased suicidal 

ideation.
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Figure 1. 
Path model examining whether tic severity increased suicidal ideation in youth with chronic 

tic disorders via increasing anxiety and depressive symptoms. Values are unstandardized 

regression coefficients and numbers in parentheses are standard errors. Bolded lines 

represent significant pathways. *p < .05, **p < .01, ***p < .001.
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Table 1

Participant demographic and diagnostic information.

n %

Male 45 60.0

Ethnicity

 White 63 84.0

 Hispanic/Latin American 8 10.7

 Asian 4 5.3

Household Income

 Under $20,000 2 2.7

 $20,001 – $59,999 12 16.0

 $60,000 – $99,999 25 33.3

 Over $100,000 30 40.0

 Not Available 6 8.0

Tic Disorder

 Tourette’s Disorder 63 84.0

 Transient Tic Disorder 6 8.0

 Chronic Motor Tics 4 5.3

 Chronic Vocal Tics 2 2.7

Comorbid Diagnoses

 Any Anxiety Disorder 56 74.7

 Depressive Disorder 9 12.0

 Disruptive Behavior Disorder 13 17.3

 ADHD 29 38.7
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