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Abstract
Aim 
Mental health intervention programs for adolescents generally focus on 
specific symptoms, such as anxiety or depression. Psychiatric symptoms in 
adolescence are often heterogeneous, transient, and shift over time. These 
characteristics require a transdiagnostic approach with emphasis on positive 
psychological development. This study aimed to examine the feasibility and 
effectiveness of Mastermind, a novel transdiagnostic intervention targeting 
general underlying mechanisms of psychiatric symptoms in adolescents. 

Methods 
Adolescents were screened for psychiatric symptoms with the Strengths 
and Difficulties Scale in a school-based program in two consecutive years. 
Adolescents were eligible for the intervention when they had psychiatric 
symptoms at both screening assessments. Participants received an eight 
weeks program containing elements of empowerment and attention bias 
modification. Psychiatric symptoms were assessed before the start of the 
intervention, immediately after the intervention and at six months follow-up. 

Results 
241 adolescents were eligible for the intervention, of whom 80 participated 
(mean age 12.5 years). Generalized Estimating Equations, adjusted for 
gender and educational level, showed a decrease of negative attention bias, 
psychotic, anxiety, depression and behavioural symptoms immediately after 
intervention. The effects remained at follow-up. Overall risk for psychiatric 
disorders, distress and low self-esteem had decreased at follow-up.

Conclusion 
A simple two-step school-based screening can identify adolescents with 
persistent psychiatric symptoms. The Mastermind transdiagnostic group 
intervention may be effective to reduce psychiatric symptoms, enhance self-
esteem and lower the risk for developing psychiatric disorders.
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Introduction
Psychiatric symptoms, including psychotic experiences, are common in 
adolescence [1, 2]. Over time, these symptoms constitute a risk factor for 
developing a psychiatric disorder and they are associated with functional 
impairment [3]. Therefore, adolescents with psychiatric symptoms are an 
important target group for preventive interventions. However, psychiatric 
symptoms in adolescence are heterogeneous, shift over time and are rarely 
disorder-specific [4–8]. These characteristics require a transdiagnostic 
approach with emphasis on positive psychological development rather than 
psychopathology [9].
A transdiagnostic approach is based on the assumption that common 
mechanisms explain various symptoms. Although transdiagnostic approaches 
are linked to robust and generalisable results [10, 11], existing transdiagnostic 
youth interventions have mainly focused on internalising symptoms [9]. This 
study aims to explore a transdiagnostic approach for a broad range of persistent 
mental health problems in a school setting. In order to treat adolescents with 
persistent multiple psychiatric symptoms, we developed the Mastermind 
intervention. This intervention focuses on two mechanisms related to mental 
wellbeing and the reduction of risk for psychiatric disorders: empowerment 
and attention bias [12–14]. 
Empowerment is associated with positive psychological development [15] 
and aims at developing prosocial relationships, gaining social resources 
and strengthening identity [16, 17]. Eisman and colleagues have argued 
that empowerment consists of three different components: an intrapersonal 
component, an interactional component, and a behavioural component. In this 
study, the primary focus was the intrapersonal component. Studies indicate 
that youth empowerment programmes are a promising strategy to promote 
healthy development [13, 18], and that self-esteem is a core component of youth 
empowerment [19]. Adolescents who have low self-esteem are more likely to 
have a negative social identity and to develop harmful behaviours. Therefore, 
strengthening self-esteem while learning skills may change self-perception 
and help to prevent the development of psychiatric disorders.
Cognitive biases are another set of general mechanisms associated with the 
emergence and persistence of psychiatric symptoms [14]. Attention bias, which 
is defined as a systematic tendency to focus on negative information [20], is 
one of these cognitive biases. Attention Bias Modification (ABM) procedures 
have been designed to train attention away from negative information towards 
positive information with the aim of reducing symptoms [21–23]. 
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ABM has been examined in both adult and adolescent samples. Although some 
studies have found that ABM has no effect on psychiatric symptoms [24], 
several meta-analytic studies have suggested that ABM is effective in treating 
anxiety and depression (e.g.22). Furthermore, a systemic review of ten studies 
of ABM as treatment for anxiety in children and adolescents found medium 
effect sizes of ABM. 
The aim of this study was to identify adolescents with persistent psychiatric 
symptoms using a two-step screening process and to examine the effect of 
the Mastermind intervention. We hypothesised that after the intervention (i), 
participants would experience an improvement in self-esteem and a reduction 
in negative attention bias; (ii) their levels of psychiatric symptoms, and the 
risk for psychiatric disorder and distress would decrease, and (iii) these 
improvements would remain after a follow-up period of six months.

Methods
Design
The study was approved by the medical ethical committee of the Vrije 
Universiteit Medisch Centrum (reference number 2013.247). Participants 
were measured at four points in time, divided into an observation period and 
intervention period. The observation period had two assessments: the baseline 
screening and the second screening 12 months later. Two assessments were 
made after the intervention: one directly after the completion of the intervention, 
the other six months after the completion of treatment. Participants served 
as their own controls, comparing individual differences in symptom levels 
between baseline and pre-treatment (observational period) with differences 
between pre-treatment and post-treatment/follow-up (intervention period). 
Figure 1 provides an overview of the design and measurements. 

First and second-year high school students who reported high levels of 
psychiatric symptoms at both screening assessments were eligible for the 
intervention. The flowchart is shown in Figure 2. We used three criteria for 
high levels of psychiatric symptoms: 1. At least a borderline score on the self-
reported Strengths and Difficulties Questionnaire (SDQ, see Measurements); 
2. At least a borderline distress score on the self-reported SDQ; 3. At least 
a borderline score on the teacher-reported SDQ. Adolescents were selected 
for the intervention if they had a high self-reported SDQ score and/or a 
distress score at T0 and if they had a high self-reported SDQ score and/or a 
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 FIGURE 1.   Overview of all measurements from baseline (T0) till follow-up (T3) 

Note. RSES = Rosenberg Self-Esteem Scale; EVST= Emotional Visual Search Task; SAHA= Social 

And Health Assessment; SDQ= Strengths and Difficulties Questionnaire

Self-esteem 
Rosenberg Self-Esteem (RSES) 

Attention Bias 
EVST 

Risk for psychiatric disorder  
Self-report SDQ  
Teacher-report SDQ 

Distress 
SDQ impact subscale  

Specific symptoms 
Psychotic experiences (PQ-16) 

Self-esteem 
Rosenberg Self-Esteem (RSES) 

Attention Bias 
EVST 

Risk for psychiatric disorder  
Self-report SDQ  
Teacher-report SDQ 

Distress 
SDQ impact subscale  

Specific symptoms 
Psychotic experiences (PQ-16) 

Self-esteem 
Rosenberg Self-Esteem (RSES) 

Attention Bias 
EVST 

Risk for psychiatric disorder  
Self-report SDQ  

Distress 
SDQ impact subscale  

Specific symptoms 
Psychotic experiences (PQ-16)
SAHA Depression
SAHA Anxiety
SAHA Panic
SAHA Behavioural problems

Self-esteem 
Rosenberg Self-Esteem (RSES) 

Risk for psychiatric disorder  
Self-report SDQ  

Distress 
SDQ impact subscale  

Specific symptoms 
Psychotic experiences (PQ-16)
SAHA Depression
SAHA Anxiety
SAHA Panic
SAHA Behavioural problems

Specific symptoms
SAHA Depression
SAHA Anxiety
SAHA Panic
SAHA Behavioural problems

All study participants
t0

 
ba

se
lin

e s
cr

ee
nin

g
t1 

 Pr
e-

tr
ea

tm
en

t S
cr

ee
ni

ng
t2

Po
st

tr
ea

tm
en

t
t3

Fo
llo

w-
up

Supplementary for participants in intervention

12 months

3 months

6 months

Saliha_El_Bouhaddani_137701_Gprint115_4x4FC_168paginas_rfp.indd   119 17-9-2019   17:44:02



120

distress score at T1. Adolescents were also selected if they had a high teacher-
reported SDQ score at T0 and T1. The researchers approached eligible 
participants and their parents to request their participation and to obtain 
their informed consent. Before starting the intervention we verified whether 
selected participants received mental health support somewhere. None of the 
adolescents who agreed to participate in the intervention received mental 
health support somewhere else at the start of the intervention. 

Intervention
The Mastermind intervention took place once a week, at school, after regular 
school hours. The intervention consisted of eight group sessions of 90 minutes. 
The groups were formed with only participants of the same school. This 
often led to assignment of all participants in one school to the same group. 
This made specific groups composition methods unnecessary. In the three 
large schools two intervention groups were needed. In that case participants 
were randomly assigned to a group. Each session was divided into two parts. 
The first part was a group session containing empowerment elements. The 
main components were: identity, coping with conflicting expectations, and 
role models. The methods were: psycho-education, role-playing, and group 
discussions. Two trainers conducted the group sessions. All trainers attended a 
supervision session every three weeks. In order to monitor the integrity of the 
intervention, all sessions were video recorded and shown during supervision 
sessions, after which the quality of the intervention could be enhanced. 
The second part of each session was an individual ABM computer task that 
targeted negative attention bias [25].
We used a face detection task in which participants were presented with 16 
facial expressions, each denoting either a positive emotion (happiness) or a 
negative emotion (anger, fear, or sadness). Participants were asked to search 
as quickly as possible for the positive emotion face among 15 negative emotion 
faces in a 4 x 4 square matrix. The ABM task had four blocks of each 36 
trials with a short break between the blocks. To reduce the learning effect, 
the intervention task contained other stimuli faces than those were used to 
measure negative attention bias. 

Measurements
Self-esteem - Self-esteem was used as a proxy to measure the intrapersonal 
component of empowerment. Several studies identified change in self-esteem 
as a core element in the empowerment process [19]. We therefore used the 
Rosenberg Self-Esteem Scale [26].
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FIGURE 2.  Flowchart

Total  part ic ipants a pproached

n=2151

Compl e ted  base l ine  (T0)

n=1841

Compl e ted  pr e-tr e atment (T 1)

n=1512

El igib l e  for  intervention

n=24 4

Al located  for  int ervent ion

n=141

Compl e ted  post tr e atment

 me asur ement (T2)

n= 80

Compl e ted  fol low-up

 me asur ement (T3)

n= 64

Drop-out n= 61
n= 32 not present during first session
n= 23 not present after first session
n= 6 not present after second session

Drop-out n= 329
n= 143 school withdrawn their participation
n= 171 not present during pretreatment assessment
n= 15 parents withdrawal their consent

Drop-out n= 310
n= 190 parents did not give consent
n= 120 were not present during baseline assessment

Refused intervention
n= 103

School withdrawn their participation 
n= 18
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This is a ten-item scale with a four-point Likert scale (0 = strongly agree, 3 = 
strongly disagree). The RSES in this study had a high internal consistency with 
Cronbach’s α of 0.79. Higher scores were interpreted as higher self-esteem.

Negative attention bias - The Emotional Visual Search Task (De Voogd et 
al., 2014 [27]) was used to measure negative attention bias. During the task, 
participants were presented a four by four grid of emotional faces and had to 
find a negative face amongst positive faces or a positive face amongst negative 
faces. An attention bias score was computed by subtracting the mean reaction 
time in milliseconds for negative emotional faces from the mean reaction time 
in milliseconds for positive emotional faces. Positive values indicated a bias for 
negative emotions, and negative values indicated a bias for positive emotions. 
As we were mainly interested in the course of psychosocial problems and 
symptoms, attentional bias was not assessed at follow-up. Further, at all 
assessments, attention bias was assessed under supervision of a research-
assistant. As it was logistically not feasible to assess attention bias under 
supervision at follow-up (e.g. participants changing schools), we did not include 
attention bias in our follow-up assessment.

Screener risk for psychiatric disorders - The SDQ [28, 29] is a screening 
instrument of psychosocial problems and distress of psychosocial problems on 
daily functionality, designed to detect children and adolescents who are at high 
risk of psychiatric disorders. Cronbach’s α for the total difficulties self-reported 
scale was 0.67. The SDQ contains 25 items with a three-point Likert scale. The 
cut off scores for the self-reported SDQ are as follows: normal: 0-15; borderline: 
16-19; critical: 20-40, and for the teacher SDQ: normal: 0-11; borderline: 12-15; 
and critical: 16-40. In this study, participants who scored in the borderline and 
critical risk areas were considered at high risk of psychiatric disorder.
The distress supplement of the SDQ was used to measure overall distress and 
impairment. The items could be summed to generate a score that ranges from 
0 to 10. A higher score indicated more distress. Cronbach’s α for the impact 
scale was 0.57.

Specific psychiatric symptoms - At pre-treatment, post-treatment and follow-up, 
psychiatric symptoms were measured in detail with the Social And Health 
Assessment, a self-reported instrument that aims to measure risk behaviour 
and psychopathology in 11 to 18 year olds [30] For this study, the following 
sections were used:
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•  The depression scale, with items measuring depressive symptoms during 
the past month on a three-point scale. A higher score indicates more 
depressive symptoms. The scale has a high internal consistency, with a 
Cronbach α of .84.

• The anxiety scale consists of 13 items that predominantly describe cognitive 
modes of anxiety. The subscale has a three-point scale on which a higher 
score indicates more anxiety complaints. The scale had a high internal 
consistency, with a Cronbach α of .88.

• The panic scale consists of seven items that describe panic experiences. 
The subscale has a three-point scale on which a higher score indicates 
more panic complaints. The scale had a high internal consistency, with a 
Cronbach α of .74 in this study.

• The behavioural problems scale includes 16 items that assess behavioural 
problems of different severities. Participants report on a 5-point scale the 
number of times that their cases of antisocial behaviour occur. A higher 
score indicates more behavioural symptoms. The scale had an acceptable 
internal consistency, with a Cronbach α of .72.

In order to assess psychotic experiences, the Prodromal Questionnaire 
(PQ-16) was used [31]. The PQ-16 consists of 14 positive symptom items and 
two negative symptom items. The items were followed by questions about 
distress associated with the experiences. An experience was only classified as 
a psychotic experience if associated with at least moderate distress. Responses 
were made on a two-point scale, on which a higher score indicated more 
psychotic experiences. The PQ-16 had acceptable internal consistency with 
Cronbach’s alpha of 0.78.

Analyses
Descriptive data were analysed using the Statistical Package for the Social 
Sciences, version 23. Differences in the socio-demographic characteristics, 
baseline self-reported SDQs and teacher-report SDQs between refusers and 
participants were examined with independent t-tests and chi-squared tests.
Our data was structured within in a two-level hierarchy (intervention groups 
and participants). We examined whether correction for random intercepts and 
slopes at intervention group level was needed. Intraclass correlation coefficients 
ranged from 0.0% to 8.6%, indicating that observations from participants in 
one intervention group were no more similar than observations from other 
intervention groups and therefore multilevel analyses were not needed [32].
To confirm that no significant change occurred in the observational periods 

Saliha_El_Bouhaddani_137701_Gprint115_4x4FC_168paginas_rfp.indd   123 17-9-2019   17:44:02



124

(baseline and pre-treatment), paired sample t-tests were performed. 
Furthermore, Generalised Estimating Equations (GEE) were used to examine 
the effect of time in the observational period. In this study, the exchangeable 
correlation structure was used. 
GEE were used to test the hypothesis that self-esteem would improve over the 
period from pre-treatment to follow-up and that negative attention bias would 
decrease from pre-treatment to post-treatment. To test the hypothesis and 
examine any changes from pre-treatment to follow-up, GEE were conducted for 
psychiatric symptoms, risk for psychiatric disorder and distress. As explorative 
analyses indicated significant effects for gender and educational level on 
psychosocial problems, all models were corrected for these variables. For each 
outcome, Cohen’s d effect size was calculated for baseline to pre-treatment, for 
pre-treatment to post-treatment and for pre-treatment to follow-up by dividing 
the mean difference by the pooled standard deviation [33].

Results
A total of 1,512 adolescents finished the screening at both T0 and T1. Of this 
sample, 244 adolescents (16%) were identified as having persistent psychiatric 
symptoms. One hundred and forty-one adolescents agreed to participation, 
of which 80 finished the intervention. Of these 80 adolescents, 69 (86.2%) 
scored persistently highly on the self-reported SDQ and/or on distress, and 
eleven (13.8%) had persistently high scores on teacher-report SDQ. Table 1 
shows the characteristics of the participants, and eligible adolescents who 
refused to participate. No differences were found between participants and 
refusers in gender, age, educational level, ethnicity, baseline distress score 
or teacher-reported SDQs. However, compared to the refusers, participants 
had a significantly higher self-reported baseline risk for psychiatric disorder. 
Further, compared to refusers, participants had more often a lower 
socioeconomic status. 
There were 12 different intervention groups, with an average number of 
participants of 6.8 (SD = 1.6) per group, a minimum of four and a maximum of 
nine participants per group. Drop-out analyses showed no differences in age 
(t(108) = 1.54, p = .06), gender (χ² (1) = .78, p= .38), pre-treatment self-reported 
risk for psychiatric disorder (t(108) = 1.09, p = .86), pre-treatment self-esteem 
(t(108) = .89, p = .81) and pre-treatment attentional bias (t(108) =.71, p = .76) 
between those who finished the intervention and those who dropped out of the 
intervention. 
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Table 1.  Characteristics and group differences for participants and 
   refusers (N=244)

Characteristics and group differences
  Participants 

(n=80)
Refusers
(n=164)

Group 
differences

Gender, n (%) χ² (1) =1.74, p= .19

Male 27 
 (33.8)

69 
 (42)

Female 53 
 (66.2)

95 
 (58)

Mean age,
years (SD)

12.58 
 (0.70) 

12.69 
 (0.66) t (242)= 1.18, p= .24

Ethnicity, n (%) χ² (1) =.87, p= .35

 Dutch 35 
 (43.5)

91 
 (55.5)

 Non-Dutch 45 
 (56.5)

73 
 (44.5)

Socioeconomic status, n (%) χ² (1) = 4.74, p= .03

 Low-medium 28 
 (34.4)

33 
 (20)

 High 52 
 (65.6)

131 
 (80)

Educational level, n (%) χ² (2) =1.06, p= .59

Lower vocational 32 
 (40)

79 
 (48.2)

General higher secondary 34 
 (42.4)

56 
 (33.9)

Pre-university 14 
 (17.6)

29 
 (17.9)

Baseline Risk for psychiatric 
disorder, M (SD)

15.11 
 (5.01)

12.74 
 (5.20) t (242)= -3.11, p < .01

Baseline Distress, 
M (SD)

1.62 
 (1.66)

1.25 
 (1.62) t (242)= -2.40, p = .14

Baseline teacher reported Risk for 
psychiatric disorder, M (SD)

8.81 
 (5.64)

9.85 
 (5.41) t (209)= 1.27, p = .21
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Course of self-esteem and negative attention bias over time
Table 2 shows that paired sample t-tests indicated no difference in the self- 
esteem of participants between baseline (M= 16.40, SD= 3.50) and pre-treat-
ment (M= 16.40, SD= 3.15), t(79) = 0, p= 1.00, d= 0.00). Attention bias decreased 
significantly between baseline (M=820, SD=1469) and pre-treatment 
(M= 473, SD= 1313), t(79)= 2.21, p= 0.03, with a small effect size (d= 0.24). 
In the intervention period from pre-treatment to post-treatment(M = -1325, 
SD = 1170), attention bias decreased significantly with a moderate effect size. 
Moreover, the mean score of attention bias shifted from a negative attention bias 
to a neutral/positive attention bias. Although self-esteem showed no significant 
change over time between pre-treatment and post-treatment (M=17.32, SD= 
4.02), self-esteem improved significantly between pre-treatment and follow-up. 
Attention bias was not measured during follow-up (see table 3).

Course of psychiatric symptoms over time
Paired sample t-tests confirmed that from baseline (M= 14.99, SD= 5.29) to 
pre-treatment (M= 14.7, SD= 4.72) self-reported risk for psychiatric disorder, 
t(79) = 0.58, p = 0.57, d = 0.06, did not decrease significantly. Further, distress 
(t(79) = -0.76, p = 0.45, d = 0.09), teacher-reported risk for psychiatric disorder 
(t(74) = -0.42, p = 0.68, d = 0.09), and psychotic experiences (t(79) = 0.61, p = 
0.55, d = 0.03) did not differ between baseline and pre-treatment (see table 2).

Tables 2 and 3 show the course of symptoms during the intervention. From 
pre-treatment to post-treatment, statistically significant decreases were 
observed for psychotic experiences, depressive symptoms, anxiety symptoms, 
panic symptoms, and behavioural symptoms. Scores for self-reported risk 
for psychiatric disorder showed no significant change over the time between 
pre-treatment and post-treatment (M= 14.2, SD= 5.20), at six month follow-up 
(M= 12.4, SD= 5.64) a significant time effect was found. Scores for distress 
showed only a significant change over time between pre-treatment and 
follow-up (see table 2). 
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Table 2 .  Mean, standard deviations and Cohen’s d for all outcome 
   measures over time 

Descriptives over time
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0.87 
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Attention
Bias

820 
 (1469)
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 (1313)

-1325 
 (1170) ^

0.69 
 (-0.06 - 0.57) ^

Risk for 
psychiatric 
disorders

14.99 
 (5.29)

14.7 
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23.41 
 (6.33)

14.72 
 (9.10)

10.25 
 (6.67)

1.11 
 (0.77 – 1.44)

2.02 
 (1.61-2.43)

Panic 
symptoms ^

10.25 
 (2.77)

5.33 
 (4.39)

2.55 
 (2.42)

1.34 
 (0.99 - 1.68)

2.96 
 (2.44-3.39)

Behavioural 
symptoms

^

5.44 
 (7.67)

4.16 
 (6.43)

2.92 
 (4.47)

0.19 
 (-0.13 - 0.49)

0.40 
 (0.05-0.72)

^ No data available for this time moment
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Table 3.  Courses of change during observational and intervention period

Observational period Intervention period
Baseline – 

Pre-treatment̀
Pre-treatment-
Posttreatment̀

Pre-treatment-
Follow-up̀

  β (SE) p β (SE) p β (SE) p

Self-esteem -.08 (.48)  .87  1.01 (.65) .12 2.95 (.68) .00

Attention bias -399.61 (155.34) .01 -2205.18 (266.43) .00 ^ ^

Risk for psychiatric  disorders -.31 (.54) .56 -.48 (.53) .37 -2.57 (.56) .00

Distress .18 (.23) .45 -0.05 (.26) .86 -0.68 (.28) .01

Psychotic experiences -.16 (.37)  .67 -1.47 (.44) .00 -2.60 (.44) .00

Depressive symptoms ^ ^ -15.63 (.44) .00 -10.33 (.89) .00

Anxiety symptoms ^ ^ -8.66 (.85) .00 -13.40(.65) .00

Panic symptoms ^ ^ -4.93 (.45) .00 -7.77 (.35) .00

Behavioural symptoms ^ ^ -1.28 (.57) .02 -2.37 (.65) .00

`Adjusted for gender and educational level;  ^ no data available for this time moment

Discussion
In this single-group effect study, promising results were found concerning a 
transdiagnostic intervention for persistent psychiatric symptoms in adolescents. 
The intervention aimed to enhance empowerment and reduce negative 
attention bias. At posttreatment assessment negative attention bias was not 
present. Self-esteem, which was used as a proxy measure for empowerment, 
improved between the baseline and six-month follow-up. A wide range of 
psychiatric symptoms had decreased after the intervention, and these results 
remained during the follow-up. These findings suggest that transdiagnostic 
approaches based on general psychological mechanisms may be effective in 
preventing further escalation of psychiatric symptoms in adolescence. 
In line with the hypothesis, a positive change was found over time in the two 
mechanisms targeted. Negative attention bias showed a direct improvement 
in the intervention period, which is consistent with previous findings [25, 34]. 
However, the current study also found a small but significant improvement in the 
12-month observational period preceding the intervention. This improvement 
may have been the result of a learning effect, since participants completed the 
same task during baseline and pre-treatment screenings. However, a negative 
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attention bias still remained after the observation period, while a shift from 
a negative attention bias to a neutral or positive attention bias was observed 
over the intervention period. As a result, it seems that this intervention was 
effective in teaching individuals to pay more attention to positive stimuli and 
less attention to negative stimuli.
The improvement in self-esteem was significant between pre-treatment and 
follow-up but not between pre-treatment and post-treatment. This pattern 
suggests that the intervention had a delayed impact on self-esteem. In other 
studies, empowerment, for which self-esteem may be considered a proxy, 
mediated the relationship between psychological processes and mental 
health [35]. The results of the current study revealed a reversed pattern. 
Improvement in the level of symptoms was followed by improvement of self-
esteem during the follow-up. To internalise a positive self-image, a person must 
learn skills, become more self-conscious and change his or her behaviour [36]. 
Thus, changes in other mechanisms may precede changes in self-esteem, and 
changes in self-esteem may take time to occur. 
As hypothesised, anxiety and depressive symptoms, psychotic experiences 
and behavioural problems decreased after the intervention, and participants 
had further improved at the follow-up. While results concerning levels of 
specific psychiatric symptoms were consistent with the hypothesis, the 
findings regarding the short-term effects of risk for psychiatric disorders and 
distress were somewhat unexpected. Although small to moderate effect sizes 
were found at follow-up on risk for psychiatric disorders and distress, a direct 
decrease at post-treatment was expected. One explanation is that the measure 
used, the SDQ, is a short screener that may be less sensitive to changes than 
the measures used for more specific symptoms. 
Together with other studies [10, 37], the findings of the current study suggest 
that a transdiagnostic approach that targets core symptoms results in 
improvements in both these and forthcoming symptoms. In adolescents, for 
whom psychiatric symptoms more often than not co-occur, a transdiagnostic 
approach provides clinicians with a way to treat multiple psychiatric symptoms 
with a single intervention. This type of intervention may capture the dynamic 
and interactive nature of psychiatric symptoms more effectively than 
traditional interventions that focus on one or two specific symptoms. However, 
more research is required to gain insight into which underlying mechanisms 
are most relevant for interventions. 
The current study had several strengths. Firstly, a two-stage screening 
strategy was used to identify at-risk adolescents. Psychiatric symptoms in 
adolescence are often transient, so to identify early symptoms of psychiatric 
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disorders reliably in the general population, adolescents should be screened at a 
minimum of two points in time. A course of persistent or increasing symptoms 
makes an early-stage psychiatric disorder or a heightened risk of a disorder 
more likely [38]. Additionally, to the best of our knowledge, the current study 
was among the first to examine the possible outcomes of a transdiagnostic 
intervention based on common mechanisms of developing psychopathology 
for a wide range of psychiatric symptoms including psychotic symptoms. 
The main limitation of the current study is that it was a single-group study 
rather than a randomised controlled trial. While the improvements in 
symptoms during and after intervention in adolescents who had not improved 
over a one-year observation period suggest that the intervention was effective, 
it is possible that these improvements may have resulted from factors other 
than the intervention, such as time and normal development. Therefore, 
the results of the current study should be considered to be preliminary. 
Further development of transdiagnostic approaches is recommended as well 
as randomised controlled trials to confirm and extend the current findings. 
Additionally, the current study had a low participation rate. Of the 244 selected 
adolescents, only 80 participated in the intervention. However, no differences 
were found between those who refused participation and those who participated 
in the study except for a difference in the mean self-reported SDQ total score at 
baseline. This difference indicates that the group of refusers experienced fewer 
problems. As a result, it is more likely that the intervention group consisted of 
adolescents who themselves indicated that they had problems. Various reasons 
can explain why the group with problems identified by teachers refused to 
participate, such as a lack of self-awareness of symptoms, fear of stigmatisation 
or a lack of motivation. One reason frequently mentioned by the adolescents 
was that the intervention took place after school hours. 

Conclusion
This transdiagnostic screening and intervention study reveal promising results 
in identifying adolescents with persistent psychiatric symptoms in schools and 
reducing persistent psychiatric symptoms and the risk for psychiatric disorders 
in adolescents; improvements persisted six months after the intervention. 
The patterns of change indicate that the intervention influenced the targeted 
underlying mechanisms of empowerment and negative attention bias. As a 
next step, a randomised controlled trial is needed to test the effectiveness of 
the intervention.
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