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Abstract

Background At-risk mental state (ARMS) individuals are at high risk to develop psychosis. In addition to
attenuated symptoms, ARMS is associated with cognitive and functional impairment.

Aim Our study goal was to explore prevalence rates of ARMS, comorbidities, functioning, and cognitive
performance among non-help seeking adolescents.

Methods In a cross-sectional design, a sample of high school students were examined with
Comprehensive Assessment of At Risk Mental States interview. All participants were administered Kiddie-
Schedule for Affective Disorders and Schizophrenia, Social and Occupational Functioning Assessment
Scale (SOFAS), KIDSCREEN-52, and a battery of cognitive tests.

Results The total of 82 adolescents was enrolled, 21 of them met the ARMS criteria. Subthreshold mental
disorders were more frequent in the at-risk mental state positive (ARMS+) group than in the at-risk mental
state negative (ARMS-) group. Lower score in (SOFAS) were observed in the ARMS+ group compared to
the ARMS- group. In the total sample, high risk symptoms intensity was negatively associated with the
SOFAS score. No significant differences in the KIDSCREEN-52 scores or cognitive functioning were found
between the groups.

Conclusion Our findings suggest that non-help seeking adolescents with at-risk mental state have worse
level of functioning compared to controls and higher rates of non-psychotic psychiatric comorbidities. In
the management of ARMS individuals, the guidelines recommend non-pharmacological interventions as
the first-line option, pharmacotherapy with antipsychotics is reserved for non-responders, more severe, or
progressive high-risk symptoms.

Impact Statements

 In a general population, there is a high prevalence of non-help seeking adolescents who meet at-risk
mental state criteria for psychosis, primarily with attenuated psychotic symptoms.

 Individuals with at-risk mental state have poor level of social functioning and low quality of life; they
also have higher number of subthreshold comorbid psychiatric conditions.

e Pharmacotherapy with antipsychotics for at-risk mental state is not generally recommended, non-
pharmacological interventions are preferred.

Introduction

Early intervention studies in psychosis, using either pharmacological or non-pharmacological
approaches, typically focus on prodromal phase of illness, characterized primarily by the presence of
attenuated symptoms [1, 2]. Individuals who meet At Risk Mental State (ARMS) criteria have five times
higher chance to be diagnosed with psychotic disorder or schizophrenia [3, 4]. Since the ARMS was
developed for a population of help-seeking individuals, the data on prevalence of the ARMS status in
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general population are rather scarce [5]. A recent systematic review of nine studies with non-help seeking
individuals indicated ARMS prevalence of 1 to 8% [6].

One of the most consistent findings in ARMS research is cognitive impairment [7, 8]. Deficits in general
intelligence, attention, executive functions, verbal fluency, working memory, and verbal and visual memory
domains, but no impairment in processing speed, were confirmed in a meta-analysis of 1188 ARMS
subjects and 1029 controls [9]. Recently, processing speed has been identified as another predictor of
transition to psychosis [10, 11]. These results are consistent with those reported in schizophrenia patients
[12]. Thus, cognitive impairment can be considered as one of the strongest factors predicting the risk of
transition to psychosis [13].

Cognitive impairment correlates with a decline in social and occupational performance measured by the
Social and Occupational Functioning Assessment Scale (SOFAS) not only in patients diagnosed with
schizophrenia, but also in the ARMS subjects [14]. Deficit in social cognition of the ARMS subjects was
found to be associated with low level of overall functioning and poor social skills [15, 16]. Furthermore, a
meta-analysis revealed that the functional level of ARMS individuals is closer to that observed in people
with psychosis than in healthy individuals [17].

One of the few studies with non-help seeking subjects showed that compared to healthy controls the
ARMS subjects recruited from community had impaired cognition, poorer social functioning, and lower
Global Assessment of Functioning score [18]. The profile of their cognitive deficit was similar to the
cognitive pattern of their help-seeking counterparts.

Aim

The aim of our study was to examine the prevalence of ARMS among non-help seeking adolescent
population and to investigate its relationship to cognition, quality of life, non-psychotic psychopathology
and functioning. We hypothesized that non-help seeking ARMS adolescents would have more psychiatric
diagnoses, lower level of functioning and quality of live (QoL), and poorer cognitive performance, as

compared to non-ARMS adolescents. The severity of ARMS symptoms would be negatively associated
with general functioning, QoL, and cognitive performance.

Ethics Approval

Study protocol was approved by the Ethical Committee of the National Institute of Mental Health,
Klecany, Czech Republic. All participants older than 18 years provided written informed consent, for
participants younger than 18 years the consent was obtained from their parents/legal representatives.

Methods
Study subjects
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This was a cross-sectional study. Participating schools were identified through the publicly available
registry of high schools in the administrative districts of Prague and Central Bohemia. In total, 82 high
schools were approached and 14 (n = 14/82; 17%) agreed to participate in the project in 2019. Study
participants were recruited through a two-phase process. The first phase (Phase 1) took place at high-
schools and consisted of an educational lecture for students delivered by a study psychiatrist and initial
screening for at risk symptoms with Prodromal Questionnaire-Brief version (PQ-BV) [19]. A subset of
adolescents from Phase 1 with positive and negative PQ-BV screening (allocation 1:1) was randomly
selected, invited into the second phase (Phase 2) and fully assessed (Fig. 1). Methods and primary
results of the Phase 1 study are described in detail elsewhere [20]. Here we report the results of the Phase
2 study.

Study Assessments

Clinical characteristics

Basic demographic data (age, sex) were recorded. The Comprehensive Assessment of At Risk Mental
States (CAARMS) interview was used to determine the following ARMS criteria: 1) attenuated psychotic
symptoms (APS), this criterion identifies young people at risk of psychosis due to the subthreshold
psychotic syndrome; 2) brief limited intermittent psychotic symptoms (BLIPS), this criterion identifies
young people at risk of psychosis due to a recent history of frank psychotic symptoms that resolved
spontaneously; and 3) vulnerability group, this criterion identifies young people at risk of psychosis due to
the combination of a trait risk factor and a significant deterioration in psychosocial functioning [21]. The
CAARMS assesses the frequency and intensity of psychopathology, including unusual thought content,
non-bizarre ideas, perceptual abnormalities, and disorganized speech and predicts onset of psychosis in
help-seeking populations with high sensitivity [3].

The Kiddie-Schedule for Affective Disorders and Schizophrenia (K-SADS) was used to obtain the full
profile of current mental disorders. Presence of both threshold and subthreshold mental disorders was
examined [22].

Social functioning and QoL

The Social and Occupational Functioning Assessment Scale (SOFAS) was administered to evaluate the
current level of social and occupational functioning. The SOFAS is a global rating of current functioning,
a score within a range of 0 to 100, with lower values representing poorer functioning [23].

Finally, all subjects were evaluated with the KIDSCREEN-52, a self-report instrument based on the
definition of QoL as a multidimensional construct, covering subjectively perceived physical, emotional,
mental, social, and behavioral components of well-being and functioning [24].
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Cognitive functioning
Cognition was examined with a battery of tests measuring the following domains:

Visual Memory. The Rey complex figure test and recognition trial was administered (RCFT). The figure
was placed in front of the participants, who were requested to copy the figure. The immediate recall (3
minutes) and delayed recall (30 minutes) reproductions were scored for the accuracy and placement of
the design elements [25].

Verbal Memory. The Rey auditory verbal learning test (RAVLT). A 15 noun-word list (list A) was read to the
participants. After presentation of 15 words the participants were requested to recall as many words as
possible. The procedure was repeated 5 times. The 5 recall trials were summed into a single score.
Delayed recall was obtained after 30 minutes [26]. The Logical memory subtest of the Wechsler Memory
Scale (WMS-LM). The immediate recall (3 minutes) and delayed recall (30 minutes) scores were recorded
[27].

Processing speed. Trail Making Test part A (TMT A). Part A requires the participant to connect series of
numbered circles arrayed randomly on a sheet of paper using a pencil. The scoring is expressed as time
to completion [28]. Trail Making Test part B (TMT B). Part B requires the participant to connect series of
both numbered circles and letters arrayed randomly on a sheet of paper using a pencil. The scoring is
expressed as time to completion [28]. The Digit Symbol coding test (DS) from the Wechsler Memory
Scale — Third Edition. This task consists of rows containing small blank squares, each paired with a
randomly assigned number from one to nine. A printed key pairs each number with a different symbol
[29].

Working memory. The Spatial Span test from the Wechsler Memory Scale — Third Edition (WMS-lIl). This
test consists of a board with ten spatially distributed cubes mounted on top of it. The examiner taps
block sequences of increasing length that have to be repeated in the same (forward) or reverse
(backward) order. The combined score was recorded [29].

Statistical Analyses

Descriptive statistics were used to assess socio-demographic characteristics of the sample. We
calculated prevalence rates of mental disorders diagnosed by K-SADS. The scores of SOFAS,
KIDSCREEN-52, and cognitive tests were expressed as the mean values with standard deviations (SD).
The distribution of each variable was tested by the degree of skewness and kurtosis [30]. Unpaired t-tests,
Fisher's exact tests, and Mann-Whitney U tests were used to assess the differences in current mental
disorders, functioning, QoL, and cognitive performance between adolescents at-risk mental state positive
(ARMS+) and adolescents at-risk mental state negative (ARMS-). Statistical significance for all tests was
set at p <.05. Standardized effect size for each intergroup difference was calculated as Cohen’s d. To
analyze associations of CAARMS symptoms severity with functioning, QoL, and cognitive performance in
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the total sample, we calculated the CAARMS symptoms severity scale as a sum of frequency scores of
unusual thought content, non-bizarre ideas, perceptual abnormalities, and disorganized speech. Then we
fitted a multivariate linear regression model to test the effect of CAARMS symptoms severity and the
presence of threshold or subthreshold mental disorder on functioning, QoL, and cognitive impairment.
Results of a linear regression model were expressed as standardized beta coefficients (B). Quality of
model fit was assessed using the adjusted coefficient of determination (R?).

The significant study results were corrected for multiple testing by the Bonferroni correction as follows: 1)
SOFAS and KIDSCREEN-52 domain scores p =.05/11 =.0045; 2) Associations between CAARMS
symptoms intensity and functioning and QoL p =.05/11 =.0045; 3) Associations between CAARMS
symptom subscales and the SOFAS score p =.05/4 = .0125; and 4) Significant associations of
respondents’ clinical characteristics with the QoL domains - regression models p=0.05/3=0.017.
Analyses were conducted in the SPSS software package, version 23.0.

Results
Demographics and clinical characteristics

The total of 82 adolescents was enrolled into the study. Twenty-one participants met the ARMS
attenuated psychotic symptoms criteria (ARMS+), no case with brief limited intermittent psychotic
symptoms nor with the vulnerability traits was detected in the study sample. The ARMS + group and the
ARMS- group (n = 61) did not differ in gender (females: 16/21 vs. 36/61; X% =1.986; p =.2) and age
(mean: 17.5,SD =0.7 years vs. 17.4, SD = 0.9 years; t = 0.483; p = .7).

The ARMS + and ARMS- groups did not differ in the occurrence of major depressive disorder (0/21 vs.
2/61 cases; X? = 0.706; p = 1.0), anxiety disorders (4/21 vs. 6/61 cases; X? = 1.238; p = .3), or substance

use disorders (3/21 vs. 2/61 cases; X? = 3.306; p =.1). No case of threshold psychotic disorder was found
in the study sample; subthreshold mental disorders were more frequent in the ARMS + group than in the

ARMS- group (10/21 vs 14/61 cases; X? = 4.592; p = .05). For details, see Table 1.
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Table 1

Clinical characteristics of study sample.

Any current threshold mental disorder, n (%)

Major depressive disorder

Anxiety spectrum”
Psychotic spectrum

ADHD
Substance abuse®

Others®
Any current subthreshold mental disorder
Major depressive disorder

Anxiety spectrum”

ADHD

Others®

Abbreviations:

ARMS_AP+
N=21

6 (28.6)
0(0)
4(19.0)
0(0)
1(1.6)
3(14.3)
0(0)

10 (47.6)
1(4.8)

6 (28.6)
1(4.8)

2 (9.5)

ARMS_AP-
N=61

11 (18.0)
2 (3.3)

6 (9.8)
0(0)
1(4.8)

2 (3.3)
0(0)

14 (23.0)
2 (3.3)
12 (19.7)
1(1.6)
1(1.6)

1.0

1.0

1.0

.05
1.0

ARMS, At Risk Mental State; AP+, Attenuated Psychosis positive; AP-, Attenuated Psychosis negative;

ADHD, Attention Deficit Hyperactivity Disorder.

Notes:

* Fisher’s exact test

A'including panic disorder, simple phobia, agoraphobia, generalized anxiety disorder, and adjustment

disorder

Bincluding alcohol and cannabinoids

C including obsessive-compulsive disorder, eating disorders, behavioral disorders, autistic spectrum

disorders, posttraumatic stress disorder

Social functioning and QoL
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Significantly lower mean SOFAS scores were observed in the ARMS + group than in the ARMS- group (t=
-3.888; p <.001; Cohen’s d = 0.99). No statistically significant differences in the mean KIDSCREEN-52
scores were found between the ARMS + and ARMS- groups. For details, see Table 2.

Table 2
SOFAS and KIDSCREEN-52 domains scores.
ARMS_AP+ ARMS_AP- p* Cohen'sd
N=21 N=61

SOFAS 70.8(12.3) 80.9(9.4) <.001 0.99
mean (SD)

KIDSCREEN-52*

mean (SD)

Physical 43.3(122) 48.9(13.1) .09 0.43
Well-being

Psychological 41.4(8.1) 44.2 (8.1) 2 0.35
Well-being

Moods and Emotions 41.9 (7.5) 44.7 (7.3) N 0.38
Self-Perception 42.4(11.4) 45.3(6.8) 2 0.35
Autonomy 472(79)  46.4(8.1) .7 0.10
Parent and Home Life 42.9 (8.4) 44.7 (8.8) 4 0.21
Financial Resources 52.7 (8.0) 54.3 (8.7) 5 0.19
Social Support and Peers 46.8 (10.8) 45.4(8.0) 5 0.16
School Environment 439 (7.2) 45.3 (6.4) 4 0.21
Social Acceptance (Bullying) 48.0(10.3)  50.0 (7.6) 3 0.24

Abbreviations: ARMS, At Risk Mental State; AP+, Attenuated Psychosis positive; AP-, Attenuated
Psychosis negative; SOFAS, Social and Occupational Functioning Assessment Scale.

Notes:

* unpaired t-test; » T-scores according to the Czech general adolescent population data

Associations between CAARMS symptoms intensity and functioning and QoL in the total sample.
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For the whole study sample, there was a significant negative association between the CAARMS
symptoms intensity and SOFAS score (B = - .51; R>=0.26; p <.001). In the regression model with
CAARMS symptoms subscales (R?=0.23, F [4, 77] = 6.987, p<.001), only non-bizarre ideas (B = - .25; p
=.03), and disorganized speech (B = - .23; p =.04) were significantly associated with the SOFAS score,
but both results lost the statistical significance after the Bonferroni correction. No statistically significant
relationship with the presence of current K-SADS threshold/subthreshold diagnoses was found.

CAARMS symptoms intensity was associated with Physical Well-being (R?=0.11, F [3, 78] = 4.383, p
=.007), Psychological Well-being (R>=0.13, F [3, 78] = 5.088, p = .003), Moods and Emotions (R>=0.17, F
[3, 78] = 6.461, p=.001), Self-Perception (R?=0.13, F [3, 78] = 5.124, p = .003), and Parent and Home Life
(R?=0.08, F [3, 78] = 3.228, p = .03). The association between CAARMS symptom intensity and Parent
and Home Life lost the statistical significance after the Bonferroni correction. No other significant
associations of respondents’ clinical characteristics and KIDSCREEN52 domains were detected. For
details, see Table 3.
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Table 3

Significant associations of respondents’ clinical
characteristics with the QoL domains.

Physical Well-being B p
CAARMS symptoms intensity -0.28 .01
Presence of current threshold diagnosis -0.23 .04
Presence of subthreshold diagnosis 0.02 9
R%2=0.11; p=.007

Psychological Well-being B p
CAARMS symptoms intensity -0.30 .005
Presence of current threshold diagnosis  -0.11 .3
Presence of subthreshold diagnosis -0.21 .05
R?=0.13;p=.003

Moods and Emotions B p
CAARMS symptoms intensity -0.41  <.001
Presence of current threshold diagnosis  -0.04 .7
Presence of subthreshold diagnosis -0.12 3
R?2=0.17;p=.001

Self-Perception

CAARMS symptoms intensity -0.30 .006
Presence of current threshold diagnosis -0.23 .03
Presence of subthreshold diagnosis -0.07 .5
R%2=0.13;p=.003

Parent and Home Life

CAARMS symptoms intensity -0.22 .047
Presence of current threshold diagnosis  -0.21 .06

Presence of subthreshold diagnosis -0.08 4

R?2=0.08;p=.03

Abbreviations: CAARMS, The Comprehensive Assessment of At Risk Mental States.

Cognitive functioning
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No statistically significant differences in visual memory, verbal memory, processing speed, or working
memory were found between the ARMS + and ARMS- groups. With observed effect sizes ranging from
Cohen’s d = 0.0 for The Spatial Span test to d = 0.37 for the Trail Making Test part A. For details, see
Table 4. Analysis of the total sample did not yield any significant associations between CAARMS
symptoms intensity, presence of threshold or subthreshold mental disorder and cognitive performance.

Table 4
Cognitive functioning.

ARMS_AP+ ARMS_AP- p Cohen's d

N=21 N=58
Visual Memory
CFT 3 22.1(7.2) 21.2 (6.6) 6A 0.13
CFT 30 21.7 (6.9) 21.1 (6.8) 7 A 0.09
Verbal Memory
AVLT IV 55.4 (6.9) 53.6 (7.9) 4A 0.23
AVLT 30 12.0 (2.2) 11.6 (2.7) 5A 0.16
WMS LogM 47.3 (7.8) 48.3 (8.9) 6A 0.12
WMS LogM 30 30.2 (5.0) 31.5(7.5) 5A 0.19
Processing Speed
TMT A 25.9 (8.5) 29.6 (10.6) 1A 0.37
TMT B 62.8(21.3) 64.6(288) g8 0.07
WAIS SymbCode 83.4(12.8) 81.7(13.8) A 0.13
Working memory
WMS Spatial span  17.8 (3.2) 17.8 (3.1) 10~ 0.00

Abbreviations: ARMS, At Risk Mental State; AP+, Attenuated Psychosis positive; AP-, Attenuated
Psychosis negative; CFT, Complex Figure Test; AVLT, Auditory Verbal Learning Test; WMS, Wechsler
Memory Scale; TMT, Trail Making Test; WAIS, Wechsler Adult Intelligence Scale.

Notes: A unpaired t-test; B Mann-Whitney U test

Discussion
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Our results revealed in a sample of non-help seeking adolescents drawn from general population high
prevalence of individuals with at-risk mental state to develop psychosis (26%), higher than reported
previously [6, 31]. Furthermore, ARMS + adolescents had lower social and occupational functioning, and
more subthreshold mental disorders compared to ARMS- adolescents. All of the ARMS + subjects
belonged to the Attenuated Psychotic Syndrome (APS) group. The

Subclinical psychotic syndrome in the population of non-help seeking adolescents have negative impact
on their quality of life. We observed negative association between the severity of CAARMS symptoms and
five subscales of KIDSCREEN: Physical Well-being, Psychological Well-being, Moods and emotions, Self-
Perception, Parent and Home life. These domains cover crucial aspects of daily life, provide information
on general health, life satisfaction, mood, loneliness, and relations with parents. The results further
corroborate findings from previous research, which showed with the same QoL instrument that the ARMS
subjects had poorer results than controls in Physical Well-being, Psychological Well-being and School
Environment [32]. Overall level of functioning, as indexed by the SOFAS score, was similar to the
functioning level of non-help-seeking adolescent samples from other studies [31, 33]. The SOFAS score in
our sample was mostly affected by the severity of CAARMS symptoms.

Surprisingly, we failed to detect any significant difference in cognitive performance between the ARMS +
and ARMS- groups. The data contradict previously reported impairment in processing and motor speed
among non-help seeking ARMS subjects [18]. The discrepancy can be partially explained by the different
recruitment methods used and/or dissimilar cognitive tests administered. Another possible explanation
of our negative findings is a relatively small sample size. Cognitive performance in our study was not
associated with the CAARMS symptoms severity, neither with the presence of threshold or subthreshold
mental disorder. The lack of associations can be attributed to the lower prevalence of comorbidities.

In our non-help-seeking sample, the prevalence of other psychiatric disorders was lower than reported
previously [34]. Although the difference in the prevalence rates of threshold mental disorders between
ARMS+/ARMS- subjects did not reach statistical significance, the subthreshold mental disorders were
more frequent in the ARMS + group. Their prevalence was similar to that observed in larger samples [35].
Results of a longitudinal study with help-seeking ultra-high risk youth showed that individuals with
comorbidities had more severe symptoms, higher distress and lower level of functioning [36]. In addition,
those with both comorbid anxiety and depressive diagnoses were more severely functionally impaired.

Recent research suggested that the earliest stages of mental disorders can be described by waxing and
waning subthreshold states of depression and anxiety, often accompanied by psychotic-like disturbances
of salience or perception and emotional dysregulation [37]. Thus, psychotic experiences can be seen as a
transdiagnostic phenomenon, transitory in 80% of individuals, majority of them are diagnosed with a non-
psychotic disorder [38].

High prevalence of AMRS + subjects in our sample should be viewed in light of several limitations. First,

the onset of psychosis may also occur via previously identified nonpsychotic clinical risk syndromes [39].

Second, most of the individuals who will later develop psychosis (up to 95%) remain undetected at the
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time of their ARMS stage [40]. Higher prevalence found in our study subjects can be attributed to the
sampling bias, as the subjects with subtle symptoms are more prone to participate in testing. Since there
were no adolescents with threshold psychosis detected in our sample, it is possible that some subjects
developed psychosis after initial screening and subsequently refused to participate in the study phase
two. Finally, false positivity could also play the role.

Study limitation is the absence of assessment of negative symptoms, not covered by the brief version of
CAARMS. Negative symptoms are associated more strongly with cognitive, social, and functional
impairments in help-seeking individuals than positive or depressive symptoms [15, 41, 42]. Cross-
sectional design and a relatively small sample limit generalizability of our results to the entire ARMS
population.

The psychosis-predictive ability of CHR criteria in general population is unknown. There is a meta-
analytical evidence of overall risk enrichment (pretest risk for psychosis at 38 months = 15%) in help-
seeking samples selected for CHR assessment, as compared to the general population (pretest risk of
psychosis at 38 months = 0.1%) [43]. The authors emphasised that intensive outreach campaigns and a
higher proportion of self-referrals dilute the pretest risk for psychosis. Accordingly, the EPA guidance
recommends restricting the CHR assessment to individuals already distressed by mental problems and
seeking help [44]. Novel research approaches stress out sequential screening of CHR-P subjects, with
future use of prescreening e-health methods [40].

The challenge is what kind of help can we offer and deliver to the non-help seeking ARMS subjects. In
general, treatment of the ARMS individuals has two aims: to manage current symptoms and problems,
and to reduce the risk of developing a psychotic disorder [45]. Current international guidelines
recommend the least restrictive approach, i.e. psychological interventions as the first-line treatment, while
the administration of antipsychotics is reserved for patients who do not respond to psychological
management or who suffer from severe and/or progressive high-risk symptoms [46, 47]. It is important
that the initiation of pharmacotherapy is based on shared-decision making [48, 49]. Moreover, scarce data
indicate that cognitive remediation in the ARMS subjects can also improve functional outcome and
cognition [50]. Recent meta-analyses concluded that there is a lack of evidence to favour specific
effective interventions to prevent psychosis in CHR-P individuals [51, 52].

Conclusion

In our study, we confirmed that non-help seeking adolescents with at-risk mental state experience
significant functional impairment compared to their healthy peers. Moreover, ARMS + individuals had
greater number of subthreshold non-psychotic psychiatric comorbidities. Recent research suggested that
the earliest stages of mental disorders can be described by waxing and waning subthreshold states of
depression and anxiety, often accompanied by psychotic-like disturbances of salience or perception and
emotional dysregulation [37]. The risk of transition into psychosis grows along with increasing intensity
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of subthreshold psychotic symptoms and decrease in functioning [53]. In the management, non-
pharmacological interventions are preferred over pharmacotherapy, as the first-line option.
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Study flow, recruitment and assessment pathway

Abbreviations: PQ-B, Prodromal Questionnaire-Brief version; CAARMS, The Comprehensive Assessment of
At Risk Mental States; K-SADS, Kiddie Schedule for Affective Disorders and Schizophrenia; SOFAS, Social
and Occupational Functioning Assessment Scale; ARMS, At Risk Mental State.
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