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Abstract Problematic substance use and mental health
problems often co-occur in adolescents. Effective school-
based interventions that are brief and target multiple
problems are promising in the field of health promotion.
Preventure is a brief, school-based, selective preventive
intervention, tailored to four personality profiles. Preven-
ture has already proved effective on alcohol outcomes. Pre-
vious trials also reveal effects on several mental health out-
comes, yet the evidence for these outcomes is limited. This
study presents the results of the Dutch Preventure Trial,
on a range of mental health outcomes. In a cluster RCT,
including 699 high risk students (mean age 14 years), the
intervention effects on mental health problems at 2, 6, and
12 months post intervention were tested in the total high
risk population and in four specific personality groups. No
significant intervention effects were found on 22 from the
24 tests. A positive intervention effect on anxiety was found
in the anxiety sensitivity personality group at 12-month
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follow-up, and a negative intervention effect on depression
was found at 12-month follow-up in the negative thinking
group. In post hoc growth curve analyses these effects were
not found. This study found no convincing evidence for the
effectiveness of Preventure in The Netherlands on mental
health problems. This finding is not in line with the results
of an earlier effectiveness study in the UK. This highlights
the need for more research into the knowledge transfer
model of interventions, to ensure that interventions are
effective in a variety of circumstances.

Keywords Prevention - Intervention - Mental health -
Adolescents

Introduction

Problematic substance use and mental health problems
often co-occur in adolescents [1, 2]. Studies have shown
that an important part of this co-occurrence is explained
by an overlap in risk factors [3]. Consequently, if these risk
factors are causally related to both types of problems, effec-
tive preventive interventions targeting these risk factors
are likely to reduce both substance use and mental health
problems. Indeed, the school-based preventive interven-
tions Preventure (counsellor based) and Adventure (teacher
based), which were originally designed to prevent problem-
atic alcohol use, have been shown to reduce not only risky
drinking behaviors [4-7] and illicit drug use [8], but also
a variety of mental health problems, including depression,
anxiety, and a number of conduct disorders [9, 10].
Preventure and Adventure use a personality-targeted
approach, based on the theory that personality is an impor-
tant construct for understanding and preventing adoles-
cents’ alcohol use and abuse [11, 12]. Both interventions
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discern four personality groups which receive interventions
tailored to their personalities. These groups are high levels
of negative thinking (NT), anxiety sensitivity (AS), sensa-
tion seeking (SS), and low levels of impulse control (IMP)
[4]. These personality profiles have been identified as risk
factors not only for substance abuse [11-18], but also for
mental health problems like depression [19], anxiety [20],
hyperactivity [21], and reckless behavior [22].

The effects of Preventure and Adventure on risky drink-
ing behaviors have been studied extensively, mostly in
Canadian and English samples of adolescents. Studies
show a variety of ‘condition’ and ‘condition X personal-
ity risk group’ effects on risky drinking behaviors up to
24 months post intervention [4—7]. The effectiveness of
Preventure on the primary alcohol-related outcomes is
currently being tested in the Netherlands, using the same
sample as used for this paper [23]. Binge drinking rates did
not significantly differ between the intervention and con-
trol group at 12-month follow-up. Intention-to-treat analy-
ses revealed no significant intervention effects on alcohol
use and problem drinking at 12-month follow-up. However,
post hoc latent-growth analyses revealed significant effects
on the development of binge drinking, and binge drinking
frequency [24].

To date, the effectiveness of Preventure on mental
health problems has been studied in one trial in London
[9]. This study among 423 students found a moderate
intervention effect in the NT group on depression scores at
6-month follow-up and a similar effect in the AS group on
panic attacks and truancy. A small intervention effect was
found for shoplifting in the total high risk sample, as well
as a moderate effect on this outcome in the IMP group.
Yet, the results are limited to short-term mental health
outcomes (i.e. at 6-month follow-up). Analysis of the sec-
ondary mental health outcomes of the Adventure program
at 24-month follow-up showed that the intervention had
generic effects in reducing depression and anxiety symp-
toms across all high risk youth, and personality-specific
effects in reducing conduct problems in impulsive youth
[10].

Aims

The aim of the present study was to test the effectiveness of
Preventure in the Netherlands on a range of mental health
outcomes at 2, 6, and 12 months post intervention. Based
on previous finding [9, 10] and the theoretical underpin-
nings of Preventure, we expect a reduction of depression,
anxiety, conduct problems, and hyperactivity rates, and
delinquent risk taking behavior in the total intervention
group as compared to the control group. Furthermore,
we expect these effects to be moderated by personality,
i.e. reductions in depression rates are strongest in the NT
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group, anxiety rates in the AS group, and hyperactivity
rates, conduct problems, and delinquent risk-taking behav-
ior in both the IMP and SS group.

Results of the primary alcohol-related outcomes are
published yet [23] and the remaining (secondary) outcomes
(drinking motives, smoking behavior, and marihuana con-
sumption) will be published in future, separate journal
articles.

Method

This study represents an analysis of the mental health sec-
ondary outcomes of a cluster randomized controlled trial
with an intervention and a control condition, testing the
intervention effects on mental health symptoms at 2, 6,
and 12 months after the delivery of the intervention. The
full study design is described in a study protocol [23] and
the trial is registered in The Netherlands Trial Register
(NTR1920).

Participants

A screening survey among all students attending grades
8 and 9 at each of the 15 participating schools was con-
ducted to assess whether students were eligible to enter
the trial. The inclusion criteria were defined as follows:
(1) lifetime use of at least one glass of alcohol, (2) scor-
ing at least one standard deviation above the sample mean
on one of the four personality risk scales (AS, SS, NT, or
IMP) of the Substance Use Risk Profile Scale (SURPS)
[25], and (3) attending a school where at least five stu-
dents per personality risk group were eligible and will-
ing to be included in the intervention condition (in order
to create workshops with sufficient interaction between
students).

From the 4844 adolescents who completed the screening
questionnaire, 1488 (31 %) met the first two inclusion crite-
ria. If a student scored high on more than one subscale, he
or she was assigned to the personality group in which he or
she showed the largest statistical deviation with respect to
the z-scores. Of those 1488 respondents, 713 (48 %) were
willing to participate (active consent of both parent and stu-
dent). However, 14 students were excluded because at their
(intervention or control) school the number per personality
risk group was too small (i.e. fewer than five students per
workshop). This procedure resulted in 699 students (mean
age at baseline 14 years) (see Fig. 1).

Consent

Parents were informed of the study (screening and inter-
vention) through a letter sent by the school to the home
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Fig. 1 Participant flowchart Sample (15 schools)
n = 5,327
Excluded
Refused to participate in screening n=16
Not present during screening n =467
Sample (screening)
n = 4,844
Excluded
No lifetime prevalence of alcohol n=3,356
and/or no risk profile
Sample (meeting inclusion criteria)
n = 1,488
Excluded
No student and/or parent consent n="775
Excluded
< 5 students per personality group n=14
Sample (randomized)
n =699
Intervention condition (7 schools) Control condition (8 schools)
n =343 (100%) n =356 (100%)
NT AS SS NT AS IMP  SS
n 99 66 98 n 87 56 96 117
male %  34% 21% 71% male 32%  32%  65%  18%
Present at T1 (2 months) Present at T1 (2 months)
n =283 (83%) n =297 (84%)
NT AS SS NT AS IMP  SS
n 78 58 84 n 68 53 80 96
Present at T2 (6 months) Present at T2 (6 months)
n =263 (78%) n =289 (81%)
NT AS SS NT AS IMP  SS
n 70 57 78 n 72 45 80 92
Present at T3 (12 months) Present at T3 (12 months)
n = 246 (72%) n =284 (80%)
NT AS SS NT AS IMP  SS
n 66 51 77 n 69 49 78 88

address asking them to contact the researchers by phone
or e-mail if they did not wish their child to participate in
the study (passive informed consent). Parents were told
that the intervention was a coping-skill training designed
to reduce adolescent risk taking, with alcohol abuse as
an example. To assure participants’ confidentiality, par-
ents were not explicitly informed about any of the selec-
tion variables of the study. On the day of the screening,
students were given information on the screening, the
ethical issues (confidentiality and the voluntary nature of

participation), and the intervention. Parents and students
provided active informed consent to participate in the
intervention part of the study.

The study was approved by the Medical Ethical Com-
mission for Mental Health (METIGG), i.e. the study was
evaluated by the METIGG, which considered the study did
not fall within the WMO Act (Medical Research Involving
Human Subject Act). However, for the consent procedure,
we adhered to the guidelines and recommendations of the
METIGG.
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Randomization

After the screening and consent procedure was completed,
the schools were randomized to one of the two conditions
(experimental or control). This occurred at school and not
class or individual level to avoid contamination between
conditions. A randomization scheme was used, stratified by
level of education provided by the school (only lower sec-
ondary education; only higher secondary education; both
lower and higher secondary education) and, within these
three strata, by school size (50 % largest schools; 50 %
smallest schools).

Intervention
Intervention condition

The intervention involved two group sessions, carried out
at the participants’ schools. The group sessions were tai-
lored to one of the four personality profiles, so there were
four different groups of two sessions each. Both group ses-
sions lasted 90 min and were spread across two weeks. The
intervention used student manuals. The original student
manuals, developed in Canada, were translated and adapted
to the Dutch cultural and school context. The theoretical
basis of Preventure and the content of the intervention are
described in the study protocol paper [23].

Control condition

Students assigned to the control group received no further
intervention.

Treatment integrity

The intervention was provided by qualified counsellors and
co-facilitators. The three counsellors and two co-facilita-
tors attended a 2-day training session led by Dr P. J. Con-
rod and Dr N. Castellanos from King’s College, London,
who developed the original intervention. Furthermore, all
counsellors had practiced the two group sessions at a pilot
school with supervision and feedback. These supervised
interventions were run with students from a pilot school,
not recruited for the Preventure trial. Also, each counsel-
lor’s first two group sessions were observed by a supervisor
who had participated in the Preventure training session. All
the counsellors were provided with feedback during four
peer reviewing meetings under the guidance of the same
Supervisor.

At the first workshop, 80 % of participants were present,
and at the second workshop 71 %. In total, 71 % of the
students attended both workshops. Students who did not
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attend both workshops were more likely to have recently
been binge drinking (59 % vs. 45 %) (Xz(l) = 5.12,
p < .024) and were more likely to skip one or more of the
follow-up measurements (X’(1) = 25.87, p < .0001) than
students who attended both workshops.

Data collection

The data were collected by means of an online question-
naire asking for demographics, personality risk profile,
drinking behaviors, and outcomes. The data collection took
place during a regular lesson (approximately 50 min), and
questionnaires were administered by a trained research
assistant from the Trimbos Institute. The baseline/screening
survey was collected 2—6 months before the intervention
started. Students assigned to the experimental or control
condition received the follow-up questionnaires at 2, 6, and
12 months after completion of the intervention period.

The response on the 2- (83 %), 6- (79 %), and 12-month
(76 %) follow-up measurement was high. Those who
only completed the screening questionnaire (7 % of all
699 respondents) were more likely to attend a lower-level
educational school than those who completed at least one
of the three follow-up questionnaires (53 % vs. 34 %,
X2(1) = 8.20, p <.004).

Measures
QOutcomes

Depression The level of depression was measured with
the Dutch version of the widely used 20-item Centre for
Epidemiological Studies Depression Scale (CES-D) [26].
The CES-D scale ranges from 0 to 60, with higher scores
indicating a higher level of symptoms. Example items are,
“During the last week, I felt hopeful about the future,” “Dur-
ing the last week, I thought my life had been a failure.” The
measure showed a high internal consistency (o = 0.80).

Anxiety The Childhood Anxiety Sensitivity Index (CASI)
[27, 28] is a self-report questionnaire to assess children and
adolescents’ fear of anxiety symptoms. Silverman et al. [27]
constructed the CASI as a developmentally sensitive ver-
sion of the adult Anxiety Sensitivity Index [29] for younger
test-takers. Respondents are asked to rate their degree of
agreement with each of 18 items (e.g. “It scares me when
I feel nervous™) on a 3-point Likert scale ranging from 0
(none) to 2 (a lot). The CASI showed acceptable two-week
test-retest reliability and good criterion-related validity in
clinical and nonclinical samples of children and teens [30,
31]. The internal consistency in the present sample was high
(o =0.87).
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Hyperactivity and conduct problems The Strengths and
Difficulties Questionnaire (SDQ) [32] is a behavioral screen-
ing questionnaire measuring strengths and difficult behavior
in adolescents. The SDQ yields five scale scores (emotional
symptoms, conduct problems, hyperactivity, peer problems,
and pro-social behavior), each consisting of five items and
a scale score from 0 to 10. The SDQ has been shown to be
highly correlated with other well-established measurement
instruments, including the Child Behavior Checklist [33]. In
this study the conduct scale and the hyperactivity scale were
used. The internal consistency of the hyperactivity scale was
acceptable (o = 0.68). As the instrument elicits information
on the previous 6 months, hyperactivity was only assessed
at 6 and 12 months post intervention. The internal consist-
ency of the conduct problems scale was too low (a = 0.50)
and, therefore, it was decided not to use the data of this scale
for further analyses.

Delinquent behavior To assess delinquent behavior, we
used a 14-item self-report measure [34]. For each of the dif-
ferent types of delinquent behavior (e.g. shoplifting, steal-
ing a bicycle or a moped, vandalizing a bus/train, carrying
a knife or weapon), respondents were asked to indicate
whether they had committed these offenses in the previous
six months. A positive answer was scored a 1. By summing
up the item scores, a total score was calculated, ranging
from O to 14. As the instrument elicits information on the
previous six months, delinquent behavior was only assessed
at 6 and 12 months post intervention.

Screening

Lifetime prevalence of alcohol use The lifetime preva-
lence of alcohol use was measured with information on the
number of times respondents had used alcohol in their lives
[37, 38]. Those answering once or more were classified as
alcohol users.

Personality risk profile The SURPS [25] consists of 23
non-overlapping items that assist in discriminating per-
sonality dimensions independent of substance use behav-
ior. Items are scored on a 4-point scale, 1 = strongly disa-
gree, 2 = disagree, 3 = agree, 4 = strongly agree. The
personality dimension Negative Thinking (seven items)
refers to hopelessness, which might lead to depressive
symptoms. A sample item on the Negative Thinking sub-
scale is “I feel that I'm a failure.” The Anxiety Sensitivity
dimension (five items) measures fear of bodily sensations.
The Sensation Seeking subscale (six items) measures the
tendency to seek out thrilling experiences, and the ten-
dency to act without thinking is measured by the Impul-
sivity scale (five items). In the present study, for each of
the four personality risk scales, respondents scoring at

least one standard deviation above the sample mean were
coded as 1 on the corresponding risk scale and all others
were coded as 0. Studies in both adolescent and adult sam-
ples in several countries, including the Netherlands, have
shown that this scale has good internal reliability, good
convergent and discriminant validity, and adequate test—
retest reliability [14, 15, 25, 35, 36]. The instrument has
been successfully applied in the Netherlands [15]. In the
present sample, the internal consistency of the subscales
appeared to be adequate (NT: o = 0.84, AS: o = 0.72,
IMP: o = 0.69, SS: @ = 0.66).

Demographics

A questionnaire assessing demographic information
asked participants to report on their age, sex, and ethnic
background. The child’s ethnicity was determined by the
mother’s country of birth. If the mother was born in The
Netherlands, the child’s ethnicity was determined by the
father’s country of birth. The educational level was classi-
fied as low = (1) including the three lowest levels of lower
secondary professional education or high = (0) including
the highest level of lower secondary professional education
or higher general secondary education or pre-university
education.

Recent binge drinking

Recent binge drinking was defined as drinking at least five
alcoholic drinks at one occasion in the last month [37, 38].
Those answering once or more were classified as recent
binge drinkers.

Power

The sample size was based on the primary outcomes of this
Preventure study; a reduction in the percentage of students
engaging in binge drinking. The first step in that power cal-
culation resulted in 183 students in each condition to test
the hypothesis in a 2-sided test at alpha = 0.05 and a power
of (1 — beta) = 0.80. Because of the loss of power due to
randomization of schools and the increase in error because
of applying a multiple imputation procedure to fill in miss-
ing values, 256 respondents per condition (intervention
and control) needed to be included at baseline (see [23]
for the full calculation). Simple post hoc analyses showed
that with 183 students an effect size of 0.33 can be deter-
mined for the social emotional outcomes in a 2-sided test at
alpha = 0.05 and a power of (1 — beta) = 0.80. This effect
size represents a small to moderate effect size. The power
was also expected to be sufficient to assess potential mod-
erating effects of personality groups, as interaction effects
were calculated on the total sample.
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Statistical analyses

The effects of Preventure in the intervention condition were
tested using multivariate regression analyses in Mplus ver-
sion 6.11 with the MLR estimator [39]. The analyses of
interest were ‘condition’ and ‘condition x personality risk
group interaction’ effects. The analyses result in stand-
ardized Beta coefficients, testing whether the 2-, 6-, and
12-month follow-up scores on outcomes varied as a func-
tion of the intervention within the full sample, and whether
the follow-up scores on a specific outcome within a spe-
cific personality group varied as a function of the interven-
tion (for example a reduction in depression score in the NT
group).

As age, sex, educational level, and binge drinking were
uneven distributed across the conditions, and as previous
studies have showed that these variables are correlated to
the development of our outcomes measures [40—42], all
analyses were conducted with these variables as covariates
to control for any possible bias stemming from the imbal-
ance. However, following De Boer et al. [43] we will also
present the unadjusted analyses, i.e. with only the base-
line measure of the outcome variable as a covariate in the
model.

By means of a latent-growth curve approach, post hoc
analyses were conducted to examine the effect of the
Dutch version of Preventure on the linear increase on the
outcomes variables. As three follow-up measures is seen
as a minimum to perform this type of analysis, we can
only show the results for depression and anxiety. A latent-
growth model approaches the analysis of repeated meas-
ures from the perspective of an individual growth curve for
each subject; each growth curve has a certain initial level
(intercept) and a certain rate of change over time (slope)
[44]. In this study the outcome slope was regressed on the
Preventure intervention condition variable controlling for
the outcome measure intercept. Again both adjusted and
unadjusted analyses were conducted. The fit of the models
was assessed by the following fit indexes: x%, comparative
fit index (CFI), Tucker—Lewis index (TLI), and root mean
square error of approximation (RMSEA). Due to the sen-
sitivity of the x? goodness-of-fit test to sample sizes, the fit
indices CFI, TLI, and RMSEA were used. Except for the
values of RMSEA (which would be satisfactory if smaller

Table 1 Socio-demographics of intervention and control condition

Intervention condition ~ Control condition

Male 47 % 57 %
Age 13.9 years (SD = 0.98) 14.1 (SD =0.77)
Dutch 87 % 87 %
Low level of education 43 % 26 %
Binge drinking 49 % 37 %
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than 0.08), goodness-of-fit values greater than 0.90 are con-
sidered an acceptable fit [45].

Missing observations at follow-up were imputed using
multiple regression imputation as implemented in Mplus
6.11. To correct for non-independence because of clustering
of the data, the TYPE = COMPLEX procedure in Mplus
was used. Following Schulz and Grimes [46] the level of
statistical significance was set at p < 0.05, and no Bonfer-
roni correction was applied. In order to assess the influence
of workshop retention, we ran all analyses on a dataset
including only students who attended both workshops.

Results
Baseline

Table 1 shows the distribution of gender, age, ethnicity,
educational level, and recent binge drinking in both the
intervention and control condition. Tables 2 and 3 show the
means and standard deviations of the outcome variables
for the total sample and for each of the four personality
groups, separately. There were no significant baseline dif-
ferences between the two conditions on any of the outcome
variables.

Intervention effects for the total high risk sample

We first tested main condition effects in the overall high
risk sample. No significant differences were found between
the intervention and control condition on any of the out-
come variables (see Table 4).

Intervention effects per personality group

Second, we tested condition effects in specific personal-
ity groups. Table 5 shows the Beta coefficients of fourteen
tests, testing intervention effectiveness on specific out-
comes within specific personality groups. For depression in
the NT group, a significant effect was found at 12-month
follow-up. The descriptive results (Table 3) suggest that,
although depressive feelings were reduced in both the inter-
vention and the control group, the effect was stronger in the
control group. Tables 3 and 5 also show that, as hypothe-
sized, a stronger reduction of anxiety sensitivity scores was
found in the AS intervention group than in the control con-
dition at 12-month follow-up.

Post hoc analyses
Post-hoc analyses were conducted, by means of a latent-

growth curve approach, to examine the effect of Pre-
venture on a linear increase in the outcome variables.
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Table 2 Baseline and follow-up levels of outcomes for the total sam-
ple

Intervention condition Control condition

Mean (SD) Mean (SD)
Depression Baseline  16.55 (7.84) 16.44 (7.90)
(range 0-60) 3 months  14.76 (6.70) 14.91 (6.68)
6 months  14.79 (7.55) 14.46 (6.66)
12 months 15.98 (8.71) 14.94 (6.98)
Anxiety Baseline 7.83 (6.29) 7.85 (5.81)
(range 0-36) 3 months  6.88 (6.19) 6.98 (5.41)
6 months  6.50 (6.07) 6.62 (5.67)
12 months  6.54 (6.40) 6.84 (5.96)
Hyperactivity* Baseline  5.56 (2.32) 5.31(2.21)
(range 0-10) g months ~ 5.36 (2.29) 5.12 (2.34)
12 months  5.30 (2.44) 5.15 (2.36)
Delinquency® Baseline  2.18 (2.28) 1.85 (2.07)
(range 0-14) g months  2.42 (2.86) 2.45 (2.93)
12 months  2.39 (3.13) 2.28 (2.87)

4 Hyperactivity and delinquent behavior were only assessed at 6 and
12 months post intervention because the measurement instrument
elicits six-monthly information

Table 3 Baseline and follow-up levels of outcomes for the four risk
profiles

Intervention condition Control condition

Mean (SD) Mean (SD)

Depression Baseline  22.16 (9.70) 22.04 (8.64)
(range 0-60) 3 months  17.25 (7.08) 17.61 (7.09)
(NT only) 6 months 1623 (7.48) 16.24 (7.42)

12 months  18.44 (9.01) 15.48 (6.94)
Anxiety Baseline  12.02 (6.32) 12.82 (6.48)
(range 0-36) > months  9.66 (7.24) 10.38 (6.02)
(AS only) 6 months  8.70 (6.82) 10.54 (5.55)

12 months ~ 7.90 (6.57) 10.89 (7.24)
Hyperactivity Baseline 6.54 (2.17) 6.31 (2.12)
(range 0-10) ¢ months  5.97 (2.13) 5.86 (2.13)
(IMPonly) 1 ronths  5.81 (2.18) 578 (2.14)
Hyperactivity Baseline 5.36 (2.12) 4.93 (2.17)
(range 0-10) ¢ months  5.51 (2.20) 4.82(2.37)
(85 only) 12 months ~ 5.29 (2.45) 4.98 (2.36)
Delinquency  Baseline 2.54 (2.37) 2.21 (2.21)
(range 0-14) g months  2.96 (3.22) 2.61 (2.65)
(IMPonly) 15 months  2.95 (3.46) 2.74 (3.36)
Delinquency  Baseline 241 (2.28) 2.12 (2.00)
(range 0-14) ¢ months  2.92 (2.76) 2.96 (3.12)
(55 only) 12 months ~ 2.55 (3.04) 2.68 (2.78)

In this model, the slope of the outcome was regressed
on the Preventure intervention variable. The fit between
the linear model and the data was excellent for both
depression [n = 699; x2 = 19.246 (df = 4), p < 0.001;
RMSEA = 0.072, CFI = 0.959, TLI = 0.939], and anxiety
[n = 699; x> = 6.361 (df = 4), p < 0.10; RMSEA = 0.029,
CFI = 0.997, TLI = 0.995]. The intercepts and slopes were
significant for both depression (8, = 2.91, p < 0.001 and
B; = —0.31, p < 0.001) and anxiety (8, = 7.73, p < 0.001
and 8; = —0.63, p < 0.001), indicating that the participants
scored greater than zero on the outcomes at baseline and
that the levels of depression and anxiety decreased over
time. A quadratic trend was also tested, but this resulted in
a non-fitted model and, therefore, omitted. No significant
intervention effects were found for both outcome measures,
nor for the full sample analyses, nor for the specific risk
profile samples.

Per protocol analyses

Given that a substantial proportion of the respondents in
the intervention condition did not attend one (29 %) or
both (20 %) workshops, we reran all analyses on a sam-
ple including all students in the control condition and only
those students in the experimental group who attended both
workshops (71 %, n = 242). These analyses showed similar
results, with one exception. We found a significant nega-
tive effect (8 = 0.107, p = 0.045) in delinquent behavior in
the IMP group at 6-month follow-up, but only in the fully
adjusted model and not in the unadjusted model.

Discussion

The aim of this study was to test the effectiveness of Pre-
venture in the Netherlands on a range of mental health
and conduct problems at 2, 6, and 12 months post inter-
vention. We tested for a reduction in depression, anxiety,
and hyperactivity rates and delinquent risk taking behavior
in the total experimental group as compared to the control
group and expected these effects to be moderated by per-
sonality. Only one out of the fourteen hypotheses was sup-
ported; we found a positive intervention effect on anxiety
rates in the AS group at 12-month follow-up. Contrary to
our hypothesis, a negative intervention effect on depres-
sion rates was found at 12-month follow-up in the NT
group. These significant effects were not found in the post
hoc growth curve analyses. Notwithstanding the interven-
tion effects on psychological problems found in a previous
study of Preventure [9], as well as the teacher-delivered
variant of Preventure, our results suggest that the effects

@ Springer



646

Eur Child Adolesc Psychiatry (2016) 25:639-648

Table 4 Effect of Preventure

: : £ (95 % CI) P B(95%CI) 2
on depression, anxiety,
hyperactivity, and delinquency Depression 2 months  —0.021 (—0.09, 0.05) 0.54 —0.014 (—0.09, 0.06) 0.70
within the total sample 6 months  0.016 (—0.06, 0.09) 0.69 0.021 (—0.09,0.13) 0.71
12 months  0.048 (—0.04, 0.13) 0.27 0.064 (—0.05, 0.18) 0.26
Anxiety 2months  —0.008 (—0.09, 0.07) 0.84 —0.007 (—0.10, 0.09) 0.89
6months —0.011 (—0.09, 0.07) 0.79 —0.014 (—0.10,0.07) 0.76
12 months —0.024 (—0.11, 0.07) 0.60 —0.024 (—0.12,0.07) 0.63
Hyperactivity 6 months  0.015 (—0.06, 0.09) 0.69 0.020 (—0.05, 0.09) 0.59
12 months  —0.006 (—0.08, 0.06) 0.86  0.005 (—0.05, 0.09) 0.87
Delinquency 6 months  —0.040 (=0.15, 0.07) 047 —0.039 (=0.15,0.07) 0.48
12 months —0.015 (—0.11, 0.08) 0.74 —0.017 (=0.11, 0.07) 0.71
B = Standardized logistic regression coefficient
% Adjusted for sex, age, education, and binge drinking
b Unadjusted for sex, age, education, and binge drinking
Table 5 Effect of Preventure £ (95 % CI) P £° (95 % CI) P
on depression, anxiety,
hyperactivity, and delinquency Depression 2months —0.014(—0.14,0.11) 083  —0.014(—0.14,0.11) 0.82
‘gj’r’(t)];g’s specific personality (NT only) 6months —0.031 (—0.14,0.08)  0.58  —0.024 (=0.13, 0.08) 0.66
12 months  0.116 (0.01, 0.22) 0.04*  0.115(0.01,0.22) 0.04%
Anxiety 2months —0.012(=0.13,0.11)  0.84 —0.012 (=0.14, 0.11) 0.85
(AS only) 6months —0.076 (—0.19,0.04)  0.20 —0.077 (=0.19, 0.04) 0.20
12 months —0.128 (—0.25,0.00)  0.05%  —0.133(—0.26, —0.01)  0.04*
Hyperactivity 6 months —0.021 (—0.12, 0.08) 0.70 —0.022 (—0.12, 0.08) 0.66
(IMP only) 12 months —0.020 (—0.14, 0.10) 0.75 —0.022 (=0.15,0.11) 0.73
Hyperactivity 6 months  0.073 (—0.05, 0.19) 0.24 —0.071 (=0.05, 0.19) 0.25
(SS only) 12 months 0.011 (—0.10, 0.12) 0.85 0.010 (—0.10, 0.12) 0.85
Delinquency 6 months  0.066 (—0.05, 0.18) 0.27 0.055 (=0.07, 0.18) 0.39
(IMP only) 12 months 0.022 (—0.11, 0.15) 0.75 0.013 (—0.12, 0.15) 0.85
Delinquency 6 months —0.005 (—0.14,0.13)  0.94 —0.003 (—0.14, 0.13) 0.98
(SS only) 12 months —0.036 (—0.12,0.05)  0.42 —0.036 (—0.12, 0.05) 0.42

B = Standardized logistic regression coefficient)

* Adjusted for sex, age, education,

and binge drinking

b Unadjusted for sex, age, education, and binge drinking

of Dutch-Preventure on psychological problems are lim-
ited. We will discuss some possible explanations for our
findings.

First, although overall effects on depression outcomes
were found in the Adventure trial, the study did not
identify any personality-specific effects on anxiety and
depression. The authors suggest that an increased inter-
vention dose may be needed for these specific subgroups
[10]. Moreover, the literature suggests that effective
interventions for internalizing and externalizing problem
behavior are, mostly, multi-year programs, focusing on
at-risk groups, targeting risk and protective factors, and
focusing on multiple domains, i.e. school, home envi-
ronment, and children as well [47]. Although Preventure

@ Springer

also focuses on at-risk groups and targets risk and pro-
tective factors, it is also a very brief and single-domain
intervention. A more extended and multi-domain version
of Preventure could probably enhance its effectiveness on
mental health outcomes. However, this would make the
intervention more expensive. Moreover, it could make
the intervention less attractive for schools to implement
as it becomes more intensive and complex and, therefore,
more time consuming, which may interfere too much
with the day-to-day running of the school.

Second, the prevalence of delinquency in our sample
appeared to be low. Consequently, it may be that this study
was underpowered to detect intervention effects on this
outcome measure.



Eur Child Adolesc Psychiatry (2016) 25:639-648

647

Third, interventions that have proven to be effective in
the original context are for a variety of reasons not always
effective outside this context. Sample differences, other
ways of delivering the intervention, cultural differences and
many other factors can influence the outcomes of preven-
tive interventions [48, 49].

Strengths and limitations

A strength of this study is that the outcomes were meas-
ured at 2, 6, and 12 months. Intervention effects could,
therefore, be tested shortly after implementation, as well as
a full year later. A limitation in this study is that the fidel-
ity of the implementation was not monitored by means of
thorough measurements. Although the counselors received
their training directly from the intervention developers, and
had observation and feedback sessions, it cannot not be
ruled out that the implementation quality was not as high
as during the other Preventure studies. Another limitation is
that the use of self-reports might have led to measurement
errors, due to situational and cognitive influences [50]. To
overcome situational influences (e.g. social desirability)
and to optimize measurement validity, we guaranteed full
confidentiality (anonymity) to our participants [51, 52].

Conclusion

In conclusion, in the ongoing search for effective school-
based health promotion interventions that are brief and
target multiple problems, Preventure appears to be effec-
tive in the prevention of substance use problems, yet this
study found no evidence for its effectiveness on other men-
tal health problems. Thereby, this study demonstrates the
importance of replication studies. Although much can be
learned from interventions that were developed and stud-
ied abroad, it cannot be assumed that positive intervention
effects found in one study will also be found in studies
performed in other (cultural) contexts and under other cir-
cumstances. However, the personality-targeted prevention
approach is quite novel and promising. Many school-based
interventions suffer from severe implementation problems
because of the length of the program, which in turn affects
their effectiveness [53], and it is, therefore, worth continu-
ing to search for interventions that are very short, simple,
targeted, and effective.
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