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Background:

Psychiatric comorbidities such as attention-deficit hyperactivity disorder (ADHD), obsessive-compulsive disorder, depression and anxiety frequently co-exist in children with Tourette syndrome and chronic tic disorders. It is therefore crucial to screen for these comorbid conditions. Several instruments have been developed for this purpose, but it is not clear whether the proposed cut-offs for the general population are the same for patients with tic disorders who represent a more vulnerable and neurodiverse subgroup. The aim of our study was to evaluate whether proposed cut-off values used for assessment of anxiety, depression and ADHD in the general pediatric population are valid also in children with tic disorders. 


Methods:

We have conducted a Receiver Operating Characteristic (ROC) Curve Analysis for three established instruments used for screening of anxiety, depression and ADHD in children -  the Multidimensional Anxiety Scale for Children 2nd edition (MASC2), the Children’s Depression Inventory 2nd edition (CDI2) and the Conners 3 Parent Report (Conners3) in a cohort of children with tic disorders from the Child Tic Registry of the University of Calgary. We have also complemented our analysis with a detailed report of sensitivity and specificity in order to select the best cutpoint for screening purposes in this population. We have used in our analysis total/global index T-scores for the aforementioned instruments. 



Results and Conclusions:

We included 308 children with a confirmed tic disorder diagnosis, mean age 11.25+/-4.95, 93 females. 228 of participants provided their responses to CDI2, 246 to MASC2 and 161 for Conners3. The results of the ROC analysis showed that ROC area for CDI was 0.89 (SE 0.03, 95% 0.84-0.95) and the empirical optimal cutpoint was 74.5 (sensitivity 0.79, specificity 0.88). For the MASC2, ROC area was 0.81 (SE 0.03, 95% CI 0.75-0.86) and the empirical optimal cutpoint was 58.5 (sensitivity 0.8, specificity 0.7). Finally, ROC are for Conners3 was 0.84 (SE 0.03, 95% CI 0.78-0.91) and the empirical optimal cutpoint was 66.5 (sensitivity 0.78, specificity 0.8). Detailed sensitivity and specificity analysis aiming at selecting a more sensitive cutpoint with still acceptable specificity yielded the following desirable cutpoints: 64 for CDI2 (91.67% sensitivity, 71.08% specificity), 59 for MASC2 (80% sensitivity, 70.5% specificity), and 66 for Conners3 (81.48% sensitivity, 72.05% specificity). While in the general population a cut-point T-score of 70 is used to identify very elevated symptoms, the recommended cut-offs for anxiety, depression and ADHD in children with tics are lower, suggesting that screening tools for psychiatric symptoms should be adapted for this group of patients. 
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