
1 3

Eur Child Adolesc Psychiatry (2017) 26:1401–1405
DOI 10.1007/s00787-017-0994-y

BRIEF REPORT

Age effect on prevalence of ultra‑high risk for psychosis 
symptoms: replication in a clinical sample of an early detection 
of psychosis service

Frauke Schultze‑Lutter1,2 · Daniela Hubl3 · Benno G. Schimmelmann1,4 · 
Chantal Michel1,5 

Received: 13 December 2016 / Accepted: 26 April 2017 / Published online: 29 April 2017 
© Springer-Verlag Berlin Heidelberg 2017

or BIPS (7%); any perceptual APS/BIPS was reported by 
43% and any non-perceptual APS/BIPS by 44%. In corre-
spondence to the results in the general population sample, 
perceptual but not non-perceptual APS/BIPS were sig-
nificantly more frequent in younger age groups below the 
age of 16 (8–12 years: odds ratio (OR) = 4.7 (1.1–19.5); 
13–15 years: OR = 2.7 (0.9–7.7); 20–24-year-old as refer-
ence group). An age-effect of APS/BIPS on the presence of 
any current axis-I disorder (59%) or functional difficulties 
(67%) was not detected. However, when onset requirements 
of APS criteria (onset/worsening in past year) were met, the 
likelihood of a psychiatric diagnosis increased significantly 
with advancing age. Overall, the replicated age-effect on 
perceptual APS/BIPS in this clinical sample highlights the 
need to examine ways to distinguish clinically relevant per-
ceptual APS/BIPS from perceptual aberrations likely remit-
ting over the course of adolescence.
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Introduction

Currently, the ultra-high risk (UHR) criteria, especially the 
attenuated psychotic symptom (APS) syndrome, are mainly 
used for the early detection of psychosis; pooled conversion 
rates in UHR samples have risen to 37% over more than 
4 years [1]. UHR criteria were developed on predominately 
adult samples and only later applied to children and adoles-
cents (CAD). However, this was done without the consid-
eration of possible developmental aspects. Thus, unsurpris-
ingly, pooled conversion rates in clinical UHR samples of 
CAD were significantly lower than in adult or mixed-age 
samples [1], and within a clinical APS-syndrome sample, 
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significantly less 12–14-year-olds than 15–22-year-olds 
developed psychosis [2].

In community samples of children, high prevalence 
rates of mainly non-persistent hallucinatory experiences 
of little clinical relevance were reported [3]. Further-
more, compared to 16–40-year-olds, 8–15-year-olds of 
the Swiss general population reported higher frequen-
cies of perceptual APS and lesser clinical significance 
of non-perceptual APS [4]. We, therefore, examined if 
a similar age-effect can be detected in a clinical never-
psychotic sample of the same ag-range referred to a 
specialized service for clinical suspicion of developing 
psychosis.

Methods

Sample

Excluding 42 patients with past or present psychosis, data 
from 133 patients who were examined in the Bern Early 
Detection and Intervention Center for Mental Crises (FETZ 
Bern) for a beginning psychosis between November 2009 
and April 2015 was analyzed (Table 1). As required by 
the local ethics committee, patients, and if minors—their 
legal guardians—gave their informed consent for their 
anonymized clinical data to be used in scientific analyses 
and publications.

Table 1  Sample characteristics (N = 133)

1 % of respective age group
2 Highest level reached after having concluded education or highest level that can be reached in current school / training
3 ISCED: International Standard Classification of Education: 0–2: pre-primary to lower secondary education; 3: upper secondary education; 5: 
first-stage of tertiary education

8–12 years
12 (9.0%)

13–15 years
30 (22.6%)

16–17 years
33 (24.8%)

18–19 years
15 (11.3%)

20–24 years
30 (22.6%)

25–40 years
13 (9.8%)

Statistics

Age, Mdn (interquartiles) 17.5 (15.2–21.4) Not calculated

 Gender, n (%1) male 6 (50.0) 16 (53.3) 20 (60.6) 9 (60.0) 16 (53.3) 9 (69.2) χ2

(5) = 1.593, p = 0.902

 Nationality, n (%1) Swiss 11 (91.7) 25 (83.3) 30 (90.9) 14 (93.3) 28 (93.3) 12 (92.3) χ2

(5) = 2.218, p  =  0.818

 School education, n (%1) 
still in school

11 (91.7) 28 (93.3) 13 (39.4) 2 (13.3) 1 (3.3) 0 χ2

(5) = 77.904, p < 0.001

Highest  education2, n (%1) χ2

(10) = 68.673, p < 0.001
 ISCED3 0–2 12 (100) 24 (80.0) 13 (39.4) 4 (26.7) 5 (16.7) 0

 ISCED3 3 0 5 (16.7) 20 (60.6) 9 (60.0) 14 (46.7) 10 (76.9)

 ISCED3 5 0 1 (3.3) 0 2 (13.3) 11 (36.7) 3 (23.1)

Current occupation, n (%1) χ2

(15) = 26.599, p = 0.032
 Unemployed 0 0 4 (12.1) 5 (33.3) 7 (23.3) 3 (23.1)

 Sheltered occupation or 
education

0 0 3 (9.1) 0 1 (3.3) 1 (7.7)

 Not fully employed for 
mental problems

0 0 2 (6.1) 0 0 0

 Normal employment or 
education

12 (100) 30 (100) 24 (72.7) 10 (66.7) 22 (73.3) 9 (69.2)

SOFAS score ≤70; n (%1) 7 (58.3) 17 (56.7) 27 (81.8) 12 (80.0) 18 (60.0) 8 (61.5) χ2

(5) = 7.945, p = 0.159

SOFAS score ≤60; n (%1) 4 (33.3) 5 (16.7) 16 (48.5) 6 (40.0) 11 (36.7) 4 (30.8) χ2

(5) = 6.989, p = 0.221

1st-degree biological relative 
with psychosis, n (%1)

2 (16.7) 2 (7.0) 4 (12.1) 4 (26.7) 2 (6.7) 2 (15.4) χ2

(5) = 6.352, p = 0.273

Schizotypal personality disor-
der, n (%1)

0 0 0 2 (13.4) 0 0 Not calculated

Any current non-psychotic 
axis-I disorder, n (%1)

5 (41.6) 19 (63.3) 18 (54.6) 10 (66.7) 18 (60.0) 8 (61.5) χ2

(5)  = 1.989, p = 0.851

 Any non-psychotic affective 
disorder

0 6 (20.0) 5 (15.2) 3 (20.0) 10 (66.7) 6 (46.2) χ2

(5) = 10.041, p = 0.074

 Any anxiety disorder 2 (16.7) 3 (10.0) 3 (9.1) 4 (26.7) 4 (13.3) 2 (15.4) χ2

(5) = 3.711, p = 0.592
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Assessments

APS and brief intermittent psychotic symptoms (BIPS) and 
the fulfillment of onset/worsening and frequency require-
ments in UHR criteria (see supplementary material 1) were 
assessed by items P1–3 and P5 (non-perceptual), and P4 
(perceptual) of the Structured Interview for Psychosis-Risk 
Syndromes [5] that also includes a genetic risk and dete-
rioration syndrome (GRDS) (see supplementary material 2 
for case examples). Proxy measures of clinical relevance, 
i.e., current axis-I disorders and/or functional deficit, were 
assessed with the Mini-International Neuropsychiatric 
Interview [6, 7] and the Social and Occupational Function-
ing Assessment Scale (SOFAS; score ≤70 and ≤60) [8].

Data analyses

Using SPSS 24, binary logistic regression analyses using 
“enter” were performed to assess the effects of different 
age groups (Table 2) on UHR symptoms and their criteria 
requirements. The age group with a peak in the onset of 
first-episode psychosis (20–24 years) served as the refer-
ence group. Logistic regression analyses were also used to 
assess the effects of UHR requirements and their interac-
tion with age on low functioning, and on the presence of 
any axis-I disorder. The interaction with age was consid-
ered as relevant when both backward and forward logistic 

regression analyses equally selected the interaction term as 
a predictor.

Results

Age effect on prevalence of ultra‑high risk symptoms

Eighty-five (64%) patients reported APS (n = 81; 61%) or 
BIPS (n = 10; 7%). Thirty-three (25%) met the APS syn-
drome, two (2%) the BIPS syndrome, and none the GRDS. 
Any perceptual APS/BIPS (P4) was reported by 57 (43%) 
and any non-perceptual APS/BIPS by 59 (44%) patients. 
The most frequent non-perceptual APS/BIPS were unusual 
thought contents (P1; n = 39, 29%) and persecutory ideas 
(P2; n = 35, 26%), while grandiose ideas (P3; n = 4, 3%) 
and disorganized communication (P5; n = 7, 5%) were 
rare.

In correspondence to the results in the community 
sample [4], perceptual APS/BIPS were significantly 
more frequent in younger age groups below the age of 16 
(Table 2). This was mainly due to higher prevalence rates 
of BIPS (β = 3.03, SD = 1.17, Wald test: χ2

(1) = 6.67, p 
< 0.01, odds ratio (OR) = 20.71, 95% confidence interval 
(CI): 2.08/206.65), in particular hallucinations (β = 2.67, 
SD = 1.19, Wald test: χ2

(1) = 5.07, p < 0.05, OR = 14.50, 
95% CI: 1.42/148.57), in the 8–12-year-old group.

Table 2  Age effect on presence 
of APS and/or BIPS

Results of ordinal regression analyses with the age group of 20–24 years as reference group. Significant 
results (p < 0.05) are in bold, statistical trend results (p < 0.10) in bold Italics

OR odds ratio

β SE Wald (df = 1) p value Exp(β)/OR 95% CIs lower Of Exp(β) upper

Any APS or BIPS

 8–12 years 1.61 0.86 3.53 0.06 5.00 0.93 26.79

 13–15 years 0.55 0.53 1.08 0.30 1.73 0.62 4.84

 16–17 years 0.56 0.51 1.18 0.28 1.75 0.64 4.79

 18–19 years 1.01 0.69 2.16 0.14 2.75 0.71 10.61

 25–40 years 0.81 0.70 1.33 0.25 2.25 0.57 8.93

Any perceptive APS or BIPS (SIPS P4)

 8–12 years 1.54 0.73 4.45 <0.05 4.67 1.12 19.54

 13–15 yrs. 0.98 0.54 3.29 0.07 2.67 0.92 7.70

 16–17 years 0.79 0.53 2.21 0.14 2.20 0.78 6.20

 18–19 years 0.15 0.68 0.05 0.82 1.17 0.31 4.40

 25–40 years −0.36 0.77 0.22 0.64 0.70 0.16 3.16

Any non‑perceptive APS or BIPS (SIPS P1–3, 5)

 8–12 years −0.43 0.72 0.35 0.55 0.65 0.16 2.65

 13–15 years −0.28 0.53 0.28 0.60 0.76 0.27 2.13

 16–17 years 0.09 0.51 0.03 0.87 1.09 0.40 2.95

 18–19 years 0.40 0.64 0.40 0.53 1.50 0.43 5.19

 25–40 years 0.74 0.68 1.18 0.28 2.09 0.55 7.91
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Clinical relevance of ultra‑high risk symptoms

Contrary to the strong association of mental disorder 
and functional deficit with APS reported in the commu-
nity study [4], no association between APS/BIPS or APS 
requirements with current axis-I disorder or functional defi-
cit was revealed in univariate analyses.

Age effect on clinical relevance of ultra‑high risk 
symptoms

In line with the community study [4], analyses of the effect 
of the interactions between age and presence of APS, as 
well as of their onset and frequency requirements on the 
presence of a mental disorder only revealed a significant, 
robust interaction effect on mental disorders between age 
and APS meeting onset requirements (goodness-of-fit: 
χ2

(1) = 4.21, p < 0.05; β = 0.06, SD = 0.03, Wald test: 
χ2

(1) = 4.86, p < 0.05, OR = 1.07, 95% CI: 1.01/1.13).
Contrary to the community study [4], however, in that 

interaction terms between age and both APS and APS-onset 
requirement, had a significant effect on presence of a func-
tional deficit, no effect of interaction terms on the presence 
of a functional deficit was revealed in the clinical sample.

Discussion

UHR criteria were developed in predominately adult sam-
ples, and accumulating evidence indicates that they might 
not be applicable to CAD samples without sufficient con-
sideration of developmental peculiarities [1–4, 9]. Not only 
might UHR criteria, essentially the APS syndrome, be less 
predictive of psychosis in CAD [1, 2] but UHR symptoms, 
primarily perception-related phenomena, might also be 
more frequent [3, 4] in clinical and non-clinical samples 
of less-than-16-year-olds. Furthermore, unusual, paranoid 
and grandiose thought contents might be less associated 
with indicators of clinical relevance [4], in particular, in 
young non-clinical samples. In our clinical sample, how-
ever, the age-effect of UHR symptoms on clinical relevance 
in terms of a functional deficit was less obvious, indicating 
that other symptoms and disorders—if already frequently 
present as in our sample—might impact functioning more 
severely than APS.

Taken together, the present and earlier studies [2, 4] 
point towards an age threshold around the transition from 
early-to-late adolescence, i.e., around age 15/16 years. 
This age threshold is likely related to the maturation pro-
cesses of major cognitive abilities such as source moni-
toring, deductive reasoning and attributional style [4] that 
are in the focus of cognitive-behavioral therapy techniques 
used in predominately adult UHR samples, including 

normalization, cognitive and behavioral experiments, and 
cognitive restructuring to improve stress- and symptom-
management [10]. Thus, the replicated age-effect on per-
ceptual APS in this clinical sample highlights the need to 
examine ways to distinguish clinically relevant from inter-
mittent hallucinatory phenomena of little-to-no clinical rel-
evance. Until then, the advice of the EPA guidance on the 
detection of clinical high-risk states [1] should be followed, 
especially in under-16-year-olds: “… CHR criteria should 
only be used and communicated with outmost care in chil-
dren and young adolescents in whom they should neverthe-
less be assessed and monitored.”

Acknowledgement The reported results were partially presented in 
the psychological master thesis of Mrs. Myriam Werz conducted at 
the Department of Psychology, University of Bern, Switzerland, and 
supervised by Frauke Schultze-Lutter and Chantal Michel. Mrs. Werz 
was not involved in the writing of the present paper.

Compliance with ethical standards 

Conflict of interest On behalf of all authors, the corresponding author 
states that there is no conflict of interest.

References

 1. Schultze-Lutter F, Michel C, Schmidt SJ, Schimmelmann BG, 
Maric NP, Salokangas RK, Riecher-Rössler A, van der Gaag 
M, Nordentoft M, Raballo A, Meneghelli A, Marshall M, Mor-
rison A, Ruhrmann S, Klosterkötter J (2015) EPA guidance on 
the early detection of clinical high risk states of psychoses. Eur 
Psychiatry 30(3):405–416. doi:10.1016/j.eurpsy.2015.01.010

 2. Cornblatt BA, Carrión RE, Auther A, McLaughlin D, Olsen RH, 
John M, Correll CU (2015) Psychosis prevention: a modified 
clinical high risk perspective from the recognition and prevention 
(RAP) program. Am J Psychiatry 172(10):986–994. doi:10.1176/
appi.ajp.2015.13121686

 3. Schultze-Lutter F, Schmidt SJ (2016) Not just small adults—the 
need for developmental considerations in psychopathology. Aus-
tin Child Adolesc Psychiatry 1(1):1001

 4. Schimmelmann BG, Michel C, Martz-Irngartinger A, Linder 
C, Schultze-Lutter F (2015) Age matters in the prevalence and 
clinical significance of ultra-high-risk for psychosis symptoms 
and criteria in the general population: findings from the BEAR 
and BEARS-kid studies. World Psychiatry 14(2):189–197. 
doi:10.1002/wps.20216

 5. McGlashan T, Walsh B, Woods S (2010) The psychosis-risk syn-
drome. Handbook for diagnosis and follow-up. Oxford Univer-
sity Press, New York

 6. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, 
Weiller E, Hergueta T, Baker R, Dunbar GC (1998) The Mini-
International Neuropsychiatric Interview (M.I.N.I.): the devel-
opment and validation of a structured diagnostic psychiatric 
interview for DSM-IV and ICD-10. J Clin Psychiatry 59 Suppl 
20:22–33 (quiz 34–57)

 7. Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rog-
ers JE, Milo KM, Stock SL, Wilkinson B (2010) Reliability and 
validity of the mini international neuropsychiatric interview 
for children and adolescents (MINI-KID). J Clin Psychiatry 
71(3):313–326. doi:10.4088/JCP.09m05305whi

http://dx.doi.org/10.1016/j.eurpsy.2015.01.010
http://dx.doi.org/10.1176/appi.ajp.2015.13121686
http://dx.doi.org/10.1176/appi.ajp.2015.13121686
http://dx.doi.org/10.1002/wps.20216
http://dx.doi.org/10.4088/JCP.09m05305whi


1405Eur Child Adolesc Psychiatry (2017) 26:1401–1405 

1 3

 8. American Psychiatric Association (APA) (1994) Diagnostic and 
statistical manual of mental disorders, 4th edn. American Psychi-
atric Association, Washington

 9. Schimmelmann BG, Schultze-Lutter F (2012) Early detection 
and intervention of psychosis in children and adolescents: urgent 
need for studies. Eur Child Adolesc Psychiatry 21(5):239–241. 
doi:10.1007/s00787-012-0271-z

 10. Schmidt SJ, Schultze-Lutter F, Schimmelmann BG, Maric NP, 
Salokangas RKR, Riecher-Rössler A, van der Gaag M, Nor-
dentoft M, Raballo A, Meneghelli A, Marshall M, Morrison A, 
Klosterkötter J, Ruhrmann S (2015) EPA guidance on the early 
intervention in clinical high risk states of psychoses. Eur Psychi-
atry 30(3):388–404. doi:10.1016/j.eurpsy.2015.01.013

http://dx.doi.org/10.1007/s00787-012-0271-z
http://dx.doi.org/10.1016/j.eurpsy.2015.01.013

	Age effect on prevalence of ultra-high risk for psychosis symptoms: replication in a clinical sample of an early detection of psychosis service
	Abstract 
	Introduction
	Methods
	Sample
	Assessments
	Data analyses

	Results
	Age effect on prevalence of ultra-high risk symptoms
	Clinical relevance of ultra-high risk symptoms
	Age effect on clinical relevance of ultra-high risk symptoms

	Discussion
	Acknowledgement 
	References




