
Available online 20 August 2021

Anxiety in youth at clinical high-risk for psychosis: A two-year follow-up  
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Dear Editors 

Individuals at clinical high-risk (CHR) for psychosis comprise a 
heterogeneous group with respect to symptoms and functioning both at 
presentation and at a later outcome. Even those who do not develop 
psychosis are troubled by comorbid symptoms and poor functioning 
(Addington et al., 2018). A recent commentary in this journal (Woods 
et al., 2021) reports on several papers demonstrating that longitudinally 
CHR individuals are troubled by unresolved attenuated psychotic 
symptoms (APS), functional deficits, persistent negative symptoms, and 
depression. It is argued that before adequate treatments can be devel-
oped, a specific core battery of outcome variables is needed. 

Anxiety is also common in the CHR population with 24–53% having 
a comorbid anxiety disorder (Fusar-Poli et al., 2014). In the North 
American Prodrome Longitudinal Study-2 (NAPLS-2), we previously 
demonstrated that 51% of CHR participants had an anxiety disorder at 
baseline and although anxiety was unrelated to transition to psychosis, it 
was related to APS, in particular suspiciousness, and negative symptoms 
(McAusland et al., 2017). Despite high prevalence rates of anxiety 
among CHR samples, most studies only consider baseline anxiety or 
lump anxiety with depression. Here, we present NAPLS-2 data on the 
prevalence of anxiety. 

Details of NAPLS-2 have been described elsewhere (Addington et al., 
2012). This paper reports on the 267 NAPLS-2 participants at CHR for 
psychosis, based on the Structured Interview for Psychosis-risk Syn-
dromes (SIPS) (McGlashan et al., 2010), who completed the 24-month 
follow-up and had not transitioned to psychosis. There were no signifi-
cant differences in anxiety between those who dropped out and those 
who completed the 24-month assessment (Stowkowy et al., 2018). 

Anxiety and other psychiatric disorders were diagnosed using the 
Structured Clinical Interview for DSM-IV and to follow DSM-5, anxiety 
disorders included general anxiety disorder, general anxiety disorder 
not otherwise specified, panic disorder, panic with agoraphobia, 
agoraphobia, social phobia, and specific phobia. Social anxiety was 
assessed with the Social Interaction Anxiety Scale (SIAS) (Mattick and 
Clarke, 1998), and general anxiety with the Social Anxiety Scale (SAS) 
(Zung, 1971). APS and negative symptoms were assessed with the SIPS. 

In examining anxiety disorders at 24-months we observed three 
groups: no anxiety disorders (NO-ANX, n = 167, 62.5%), anxiety present 
but no other disorder (ONLY-ANX, n = 48, 18.0%), and anxiety and a 
comorbid DSM-IV disorder (e.g., depression, OCD, or PTSD) (ANX+, n =
52, 19.5%). See Table 1. The groups did not differ on demographics. A 
generalized linear mixed model analyses for repeated measures was 
conducted to examine anxiety ratings on the SIAS and SAS at baseline, 6, 
12, 18, and 24 months. The NO-ANX group generally had lower ratings 
on both scales than the other two groups and was the only group 
showing improvement over time. A comparison of APS and negative 
symptoms at 24-months showed that the anxiety groups had more se-
vere APS notably suspiciousness, perceptual abnormalities, and disor-
ganized communication than the NO-ANX group. For negative 
symptoms, ANX+ had more severe negative symptoms than the NO-ANX 
group with differences in total score, avolition, and experience of 
emotions and self. These results are presented in Supplementary Mate-
rial (Tables 1–5, Figs. 1–2). 

Two years after the initial presentation, there is a high prevalence of 
anxiety disorders, with 38% having an anxiety disorder, and among 
them, 19.5% having a comorbid disorder. Prior ratings on anxiety 
measures suggest that for those with an anxiety disorder at 24-months, 
anxiety had been a long-standing problem. These preliminary results 
raise some considerations. First, self-reported anxiety at baseline may 
not indicate who will have a diagnosis of anxiety at 24-months. It has 
been suggested that both anxiety and APS may characterize a single 
condition, which is undifferentiated at the beginning until reaching a 
threshold point for a disorder (Fusar-Poli et al., 2014). Secondly, social 
phobia, the most common disorder, may appear in response to suspi-
cious thoughts, or social phobia may trigger suspiciousness, or both 
might develop together in the early stages of illness (Michail and 
Birchwood, 2009). Thirdly, the experience of disorganized communi-
cation may create anxiety in CHR youth or conversely, anxiety may 
interfere with communication creating difficulties such as rambling or 
going off track (Fusar-Poli et al., 2014). 

There are limitations. First, since NAPLS-2 was a naturalistic study, 
we could not address the different psychotropics used. Secondly, other 
diagnoses confound results although we added the ANX+ group. 
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Thirdly, it is difficult to ascertain if anxiety contributed to APS or vice 
versa. If the former, evidenced based treatments such as CBT or digital 
interventions (Pauley et al., 2021) for anxiety may help to reduce 
concomitant APS. Regardless, more than a third of CHR youth are pre-
senting after two years with anxiety that appears to have been present 
for some time, supporting the need for ongoing assessment of anxiety 
including the SCID, SAS, and SIAS in this population to ultimately test 
the impact of relevant treatments. 

Contributors 

Drs. Addington, Cadenhead, Cannon, Cornblatt, McGlashan, Perkins, 
Seidman, Tsuang, Walker, Woods, Bearden, and Mathalon, were 
responsible for the design of the study and for the supervision of all 
aspects of data collection. Dr. Santesteban-Echarri drafted the manu-
script, and with Ms. Liu was responsible for data analysis. All authors 
contributed to and approved the final manuscript. 

Declaration of competing interest 

The authors declare no conflicting interests. 

Acknowledgement 

The NAPLS-2 study was supported by the National Institute of Mental 
Health (grant U01MH081984 to Dr. Addington; grants U01 MH081928; 
P50 MH080272; Commonwealth of Massachusetts 
SCDMH82101008006 to Dr. Seidman; grants R01 MH60720, U01 
MH082022, and K24 MH76191 to Dr. Cadenhead; grant U01MH081902 
to Dr. Cannon; P50 MH066286 (Prodromal Core) to Dr. Bearden; grant 
U01MH082004 to Dr. Perkins; grant U01MH081988 to Dr. Walker; 
grant U01MH082022 to Dr. Woods; and UO1MH081857-05 grant to Dr. 
Cornblatt. The NIMH had no further role in study design; in the collec-
tion, analysis, and interpretation of data; in the writing of the report; and 
in the decision to submit the paper for publication. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 

org/10.1016/j.schres.2021.08.014. 

References 

Addington, J., Cadenhead, K.S., Cornblatt, B.A., Mathalon, D.H., McGlashan, T.H., 
Perkins, D.O., Seidman, L.J., Tsuang, M.T., Walker, E.F., Woods, S.W., Addington, J. 
A., Cannon, T.D., 2012. North american prodrome longitudinal study (NAPLS 2): 
overview and recruitment. Schizophr. Res. 142 (1–3), 77–82. 

Addington, J., Stowkowy, J., Liu, L., Cadenhead, K.S., Cannon, T.D., Cornblatt, B.A., 
Mcglashan, T.H., Perkins, D.O., Seidman, L.J., Tsuang, M.T., Walker, E.F., 
Bearden, C.E., Mathalon, D.H., Santesteban-Echarri, O., Woods, S.W., 2018. Clinical 
and functional characteristics of youth at clinical high-risk for psychosis who do not 
transition to psychosis. Psychol. Med. 49 (10), 1670–1677. 

Fusar-Poli, P., Nelson, B., Valmaggia, L., Yung, A.R., McGuire, P.K., 2014. Comorbid 
depressive and anxiety disorders in 509 individuals with an at-risk mental state: 
impact on psychopathology and transition to psychosis. Schizophr. Bull. 40 (1), 
120–131. 

Mattick, R.P., Clarke, J.C., 1998. Development and validation of measures of social 
phobia scrutiny fear and social interaction anxiety. Behav. Res. Ther. 36, 455–470. 

McAusland, L., Buchy, L., Cadenhead, K.S., Cannon, T.D., Cornblatt, B.A., Heinssen, R., 
McGlashan, T.H., Perkins, D.O., Seidman, L.J., Tsuang, M.T., Walker, E.F., Woods, S. 
W., Bearden, C.E., Mathalon, D.H., Addington, J., 2017. Anxiety in youth at clinical 
high risk for psychosis. Early Interv. Psychiatry 11 (6), 480–487. 

McGlashan, T., Walsh, B.C., Woods, S.W., 2010. The Psychosis-risk Syndrome: Handbook 
for Diagnosis and Follow-up. Oxford University Press. 

Michail, M., Birchwood, M., 2009. Social anxiety disorder in first-episode psychosis: 
incidence, phenomenology and relationship with paranoia. Br. J. Psychiatry 195 (3), 
234–241. 

Pauley, D., Cuijpers, P., Papola, D., Miguel, C., Karyotaki, E., 2021. Two decades of 
digital interventions for anxiety disorders: a systematic review and meta-analysis of 
treatment effectiveness. Psychol. Med. 1–13. https://doi.org/10.1017/ 
S0033291721001999. 

Stowkowy, J., Liu, L., Cadenhead, K.S., Tsuang, M.T., Cannon, T.D., Cornblatt, B.A., 
McGlashan, T.H., Woods, S.W., Perkins, D.O., Seidman, L.J., Walker, E.F., 
Bearden, C.E., Mathalon, D.H., Addington, J., 2018. Exploration of clinical high-risk 
dropouts. Schizophr. Res. 195, 579–580. 

Woods, S.W., Mourgues-Codern, C.V., Powers, A.R., 2021. Commentary. Toward a core 
outcomes assessment set for clinical high risk. Schizophr. Res. 227, 78–80. https:// 
doi.org/10.1016/j.schres.2020.05.008. 

Zung, W.W.K., 1971. A rating instrument for anxiety disorders. Psychosomatics 12, 
371–379. 

Olga Santesteban-Echarria, Lu Liua, Kristin S. Cadenheadb, Ming 
T. Tsuangb, Tyrone D. Cannonc, Barbara A. Cornblattd, Thomas

H. McGlashane, Scott W. Woodse, Diana O. Perkinsf, Larry J. Seidmang,
Elaine F. Walkerh, Carrie E. Beardeni, Daniel H. Mathalonj, 

Jean Addingtona,* 

a Hotchkiss Brain Institute and Mathison Centre for Mental Health Research 
and Education, Department of Psychiatry, University of Calgary, Calgary, 

Alberta, Canada 
b Department of Psychiatry, UCSD, La Jolla, CA, USA 

c Department of Psychology, Yale University, New Haven, CT, USA 
d Department of Psychiatry, Zucker Hillside Hospital, Glen Oaks, NY, USA 

e Department of Psychiatry, Yale University, New Haven, CT, USA 
f Department of Psychiatry, University of North Carolina at Chapel Hill, NC, 

USA 
g Department of Psychiatry, Harvard Medical School at Beth Israel 

Deaconess Medical Center and Massachusetts General Hospital, Boston, 
MA, USA 

h Departments of Psychology and Psychiatry, Emory University, Atlanta, 
GA, USA 

i Departments of Psychology and Psychiatry and Biobehavioral Sciences, 
UCLA, Los Angeles, CA, USA 

j Department of Psychiatry, UCSF, San Francisco, CA, USA 

* Corresponding author.
E-mail address: jmadding@ucalgary.ca (J. Addington).

Total 
sample 
N = 267a 

No 
anxiety 
N = 167 

Only 
anxiety 
N = 48a 

Anxiety+
N = 52a 

n (%) n (%) n (%) n (%) 

Anxiety disorders     
Social phobia 33 (12.4) 0 (0.0) 15 (31.3) 18 (34.6) 
Specific phobia 26 (9.7) 0 (0.0) 14 (29.2) 12 (23.1) 
GAD 27 (10.1) 0 (0.0) 12 (25.0) 17 (32.7) 
GAD-NOS 29 (10.9) 0 (0.0) 13 (27.1) 14 (26.9) 
Panic disorder 6 (2.2) 0 (0.0) 3 (6.3) 3 (5.8) 
Panic with 
agoraphobia 

5 (1.9) 0 (0.0) 2 (4.2) 3 (5.8) 

Agoraphobia 1 (0.4) 0 (0.0) 1 (2.1) 0 (0.0) 
Other disorders     

MDD 72 (27.0) 23 (13.8) 0 (0.0) 49 (94.2) 
OCD 12 (4.5) 7 (4.2) 0 (0.0) 5 (9.6) 
PTDS 7 (2.6) 4 (2.4) 0 (0.0) 3 (5.8) 

Abbreviations: GAD, Generalized Anxiety Disorder; GAD-NOS, Generalized 
Anxiety Disorder not otherwise specified; MDD, Major Depressive Disorder; 
OCD, Obsessive Compulsive Disorder; PTDS, Post Traumatic Stress Disorder. 

a Note that numbers do not add up, some participants had more than one 
diagnosis. 

Table 1 
Distribution of diagnoses at 24-months.   
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