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ARTICLE INFO ABSTRACT

Background: Depression is a prevalent disorder with a peak rate of onset in young adulthood from 18 to 25 years.
To date, no review has systematically assessed the effectiveness of programs that aim to reduce depressive
symptoms or diagnosis of depression in young adults.

Method: A systematic search was performed in Cochrane, PubMed, PsycINFO and EMBASE. We performed a
random-effects meta-analysis of the randomized controlled studies that compared an intervention for young
adults (aged 18-25) without a diagnosis or history of depression and a control condition. Comparisons between
intervention and control group outcomes were carried out at the post-intervention time point. We also compared
intervention and control group outcomes at later follow-up time points where data were available.

Results: Twenty-six randomized controlled trials among 2865 young adults were included in the analysis. The
pooled effect size of the interventions versus control at post-intervention was g = 0.37 (95% CI: 0.28-0.47,
NNT = 9) and heterogeneity was moderate I> = 36 (95% CI: 11-64). There were no significant effects in terms of
the type of delivery, focus of study, type of control, or type of support within the interventions.

Limitations: The authors were unable to assess the effects of interventions on the onset of depression as none of
the included studies measured incidence. The risk of bias was high in most studies (81%). Only one study
included a follow-up of more than a year. Demographic factors were inconsistently reported in the included
articles.

Conclusion: While it was not possible to investigate the effects of interventions on depression incidence, some
evidence was found for the effectiveness of preventative interventions in reducing depressive symptoms in young
adults. Future research should address limitations of the current evidence base to allow stronger conclusions to
be drawn.

Keywords:

Depression

Young adult

Meta-analysis

Randomized controlled trial
Psychological health
Prevention

1. Introduction other age groups or diagnostic categories. The US National Comorbidity

Survey found that the cumulative risk of the development of MDD was

Depression is a costly and debilitating condition, which frequently
develops during young adulthood (Eaton et al., 2008). Young, or
emerging, adulthood is a transitional phase in life between the ages of
18 and 25 years, where a cumulative exposure to risk factors such as
instability, finding employment, exploring identity, and enhanced self-
focus increases the likelihood of developing mental health problems
(Arnett, 2000). Consistent with these factors, the risk of developing
major depressive disorder (MDD) for this group is high compared to

at its highest in 18-29-year-old compared to individuals in later life
stages (Kessler et al., 2003). These results were replicated by a more
recent incidence study on young adults aged 18-23.9 years (N = 816)
(Rohde et al., 2013).

Developing depression during young adulthood is linked to poorer
outcomes in later life, and early onset of MDD is often found to be
predictive of recurrence (Eaton et al., 2008). More broadly, depression
during this phase of life is related to lower rates of degree attainment,
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unemployment, and lower income in later life (Fergusson et al., 2007;
Wilson et al., 2015; Zisook et al., 2007). Reducing the likelihood of
developing depression in the first instance can help prevent recurrence
in later life (Burcusa and Iacono, 2007). Whilst treatment is an option to
pursue if symptoms worsen, therapeutic resources are by definition
scarce, and in the UK, only 59.7% make a full recovery after receiving
therapy (Gyani et al., 2013).

While several studies have aimed to reduce the risk of developing
MDD in young adults, the majority of studies focussing on preventing
MDD have been conducted with child and adolescent populations
(Hetrick et al., 2016; Merry et al., 2011; Rasing et al., 2017; Stockings
et al., 2016), . Evidence from these studies suggests that strategies for
groups with mild to moderate (i.e. subclinical) symptoms of depression
(targeted interventions) rather than for groups with none or very low
symptoms of depression (universal interventions) tend to be more ef-
fective in reducing the risk of developing MDD (Ahlen et al., 2015). A
potential explanation for this is that individuals with subclinical de-
pression have an increased risk of developing MDD compared to those
with very low, or no symptoms of depression (Karsten et al., 2011).
Thus, some preventative efforts have now focussed on reducing sub-
clinical symptoms as a strategy to prevent symptoms from deteriorating
and reaching diagnostic thresholds.

Previous research on depression prevention found strongest effects
for indicated interventions for cognitive behavioral therapy (CBT)
(Ahlen et al., 2015; Hetrick et al., 2016; Horowitz et al., 2007). How-
ever, reviews have indicated that interventions compared to inactive
controls (where no intervention was provided) displayed stronger ef-
fects than those compared to active control groups, such as a placebo
control (Davies et al., 2014a). For young adults in higher education,
similar results were found (Conley et al., 2015, 2017).

Thus far, only one review has compared the effect of preventative
interventions on the incidence of depression in adults and high school
students (van Zoonen et al., 2014), although no significant differences
were found between these groups. Further sensitivity analysis did not
identify any differences in the effectiveness on depression prevention in
terms of the number of sessions, whether the intervention was targeted
or universal, or the theoretical underpinnings of the intervention.
Moreover, the above-described reviews only focused on adults in school
settings. Furthermore, the reviews only compared to psychological
therapies and did not include comparisons with other interventions
focused on improving psychological health and wellbeing for preven-
tion of depression. Thus, to our knowledge, no review has been con-
ducted to assess the effects of interventions that prevent the first onset
of MDD or reduce symptoms of depression. The objective of this review
is to summarize, evaluate, and assess the quality of evidence and de-
termine whether, compared to control, interventions are more effective
at reducing depressive symptomatology either via symptom measure-
ment or diagnosis for young adults with no or subclinical symptoms of
depression. The following research questions are addressed:

(1) Are preventative interventions effective at reducing depressive
symptoms or diagnosis of depression in young adults relative to a
control group?

(2) Are there any underlying (study, intervention) factors influencing
this effect?

2. Methods
2.1. Identification and selection of studies

The study protocol was registered on PROSPERO (https://www.crd.
york.ac.uk/PROSPERO/display_record.asp?ID = CRD42016048118.). A
comprehensive search of the literature in four bibliographic databases
(Cochrane, PsycINFO, EMBASE, PubMed (including Medline)) was
performed. No date restrictions were applied in order to maximize re-
call. Final searches were carried out on 18 December, 2016 and an
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update was performed on 15 March, 2018.

The search terms were developed together with a health sciences
librarian and comprised of four aspects: (1) depression, (2) preventative
intervention, (3) age range, and (4) study design. Index terms with free
terms using Boolean operators were used. The full search string for
PubMed is available in Supplementary Appendix A. Reference lists of
previous relevant meta-analyses were also hand-searched, and the re-
ferences of retrieved relevant articles were reviewed. Inclusion criteria
were Randomized Controlled Trials (RCT) that investigated the effect of
a preventative intervention on depressive symptoms or incidence of
depression. Prevention was defined as a decrease in depressive symp-
toms or incidence of depression at post-intervention or follow-up
(Andrews and Wilkinson, 2002; Pencheon et al., 2013).

Participants with no or subthreshold symptoms of depression and
who had no known prior diagnosis were deemed suitable for a pre-
ventative intervention. Thus, we only included studies where partici-
pants had no or subclinical symptoms of depression, defined by mea-
surement scores on the following questionnaires: Beck Depression
Inventory (BDI)- II and I <19 (Beck et al., 1988, 1996 ), Centre for
Epidemiological Studies Depression scale (CES-D) <16 (Eaton et al.,
2004), Hamilton Depression Rating Scale <20 (Hamilton, 1960), Pa-
tient Health Questionnaire-9 (PHQ-9) <10 (Kroenke et al., 2001) and
Depression, Anxiety and Stress Scale 21 (DASS-21) depression subscale
<20 (Lovibond and Lovibond, 1995). Studies with participants who
met the diagnostic criteria for depression (DSM-III-R or DSM-IV) before
commencement were excluded, as interventions would then be classi-
fied as treatment—as opposed to preventative—of depression. Where
reported, studies that concerned participants who already received
treatment for a mental health problem or had a prior diagnosis of de-
pression were also excluded.

In order to assess the effect of a range of interventions, the inclusion
criteria for the interventions were kept broad. Universal and indicated
preventative interventions based on psychological therapy or mind-
body approaches were included (Andrews and Wilkinson, 2002;
Pencheon et al., 2013). Interventions of pharmaceutical nature (i.e.
pills, vaccines) were excluded.

As the meta-analysis aimed to study young adults, studies that fo-
cused on children, adolescents, and adults > 25 years were excluded. To
ensure that most of the participants included in this meta-analysis were
aged 18-25 years, we excluded studies where the mean age of the
samples was outside the range of 19-24 years and the standard devia-
tion was greater than 1. In cases where the age was unclear, the authors
contacted the corresponding author for information.

2.2. Data extraction and quality assessment

Covidence (Veritas Health Innovation, 2016) was used for importing
studies. Title/abstract screening and full-text extraction were per-
formed by two independent assessors at a time and five assessors in
total (AK, JB, AS, VZ and JY) using a standardized form. Disagreements
were resolved through discussion and consensus with the lead author.
Several subgroups were coded to examine differences in program ef-
fectiveness. Two researchers independently coded the classifications
according to pre-specified categories and disagreements were resolved
by contacting the lead author. Included studies were coded to ‘targeted’
and ‘universal’ interventions to assess whether interventions targeted at
participants with elevated levels of depression at baseline were more
effective compared to studies where participants had low or no symp-
toms of depression. The authors also coded focus of intervention, this
was stated in the primary outcomes section where authors identified
which constructs the intervention ought to have an effect on (i.e. gen-
eral psychological health, stress reduction, anxiety and stress). To code
this, two researchers read the intervention description provided in text
on the modifiable constructs which the intervention intended to
change. If no primary construct was identified, and the aim was to
improve overall wellbeing, the intervention was classified as
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‘psychological health’ Other subgroup categories were coded including
‘type of guidance’, ‘theoretical framework’, length and setting of in-
tervention. Please see appendix C for an overview of subgroup cate-
gories and coding applied to the study and intervention characteristics.

Any missing data were requested from the included study corre-
sponding authors, who were given a two-week time window to respond.
The Cochrane risk of bias tool by Higgins et al. (2011) was used to
assess the possibility of bias in the included studies. These included the
following categories for RCTs: (1) random sequence generation, (2)
allocation concealment, (3) blinding of participants and personnel, (4)
blinding of outcome assessment, (5) incomplete outcome data, and (6)
selective reporting. Unclear risk items were classified as high risk of
bias. A study with high or unclear risk scores on two or more criteria
was defined as a study with high risk of bias, whereas a study with low-
risk scores on five or more criteria was defined as low risk of bias. The
outcomes were categorized as “Low risk” of bias or “High risk” of bias.
To include risk of bias in the meta-regression analysis, a continuous risk
of bias score was calculated for each study. Each high-risk category was
scored as 2, each unclear risk category was scored as 1, and each low-
risk category was scored as 0. Therefore, each study could score be-
tween O (low risk on all categories) and 12 (high risk on all categories).
Risk of bias assessment was conducted independently by two reviewers
(JB and AK). Inter-rater reliability was calculated using Cohen's kappa
for each category of risk of bias.

2.3. Analyses

Comprehensive Meta-Analysis Software package, version 3 (Biostat,
Englewood NJ) was used to calculate the pooled effect sizes on post-
intervention comparisons between intervention and control groups.
Hedges’ g was used to allow for small sample bias correction when
calculating the difference between the intervention and control condi-
tions at post-intervention. If multiple measures of depression were used
in a single study, the mean of the effect sizes was calculated. As de-
pression was our primary outcome, only instruments that specifically
measured depression were included (e.g., the BDI-II (Beck et al., 1996)
or the DASS-21 (Lovibond and Lovibond, 1995) depression subscale).
The 12 statistic and 95% Confidence Intervals (CI) were calculated to
assess heterogeneity. NNT was calculated by the Furukawa method
(Furukawa and Leucht, 2011). The main analysis used a random-effects
model. Subgroup analyses were performed using a mixed effects model,
and meta-regression analyses were performed. Duval et al. (2000) trim
and fill procedure, the Egger's test (1997) (Egger et al., 1997), and the
classic fail-safe N were used to examine publication bias. Subgroup
analyses on the risk of bias, prevention type, theoretical framework,
type of guidance, length and setting of interventions were also carried
out.

3. Results
3.1. Selection and inclusion of studies

The literature search resulted in 10,672 articles. After removal of
duplicates, 6048 titles and abstracts of studies were screened for elig-
ibility. Fig. 1 displays the PRISMA flowchart, which provides an over-
view of the selection process. A further fifteen studies were identified
through searches of reference lists. In total, 405 full-text articles were
retrieved from the literature search that potentially met the inclusion
criteria. Of these 378 were excluded, with the majority (N = 163) ex-
cluded as the participants were either below (N = 62) or above
(N = 101) the pre-specified age criterion. Twenty-six studies were in-
cluded in the final analysis.

3.2. Characteristics of included studies

The 26 studies included a total of 2865 participants who had
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completed both baseline and post-intervention measures (not including
follow-up) (control N = 1,431, intervention N = 1,434). The average
number of participants in the intervention condition was 56 at baseline
and 49 at post-intervention. In the control condition, an average of 61
participants completed the baseline test battery, and 55 completed post-
intervention tests. Twelve studies examined the effects in an a popu-
lation with heightened risk (targeted prevention) (Aboalshamat et al.,
2015; Biggam and Power, 2002; Cui et al., 2016; Day et al., 2013; Ellis
et al., 2011; Kang et al., 2009; McGrady et al., 2012; Niles et al., 2014;
Rohde et al., 2014, 2016; Seligman et al., 2007; Takagaki et al., 2016)
and fourteen in a general young adult population (universal prevention)
(Bowden et al., 2010, 2011; Cukrowicz et al., 2007; Dvorakova et al.,
2017; Enrique et al., 2017; Frazier et al., 2015; Hazlett-Stevens and
Oren, 2016; Houston et al., 2017; Lee and Jung, 2018; Levin et al.,
2014; McGrady et al., 2012; Moir et al., 2016; Pratt et al., 2000; Song
and Lindquist, 2015; Thomas et al., 2016). Twenty-five studies were
conducted with university student populations. Age data was available
in most cases (N = 23); the mean age was 19.6 years (SD = 1.40).
Studies were carried out in North America (N = 14), Asia (N = 6),
Europe (N = 4) and Oceania (N = 2). Thirteen out of 26 studies re-
ported on participants’ ethnicity; a commonly reported category was
Caucasian in eleven studies, and the average percentage of Caucasian
participants was 58.7%. Eleven studies also reported on Asian ethnicity
with an average percentage of 30.3%. Other categories (Black Amer-
ican, Hispanic, Native American, and Mixed) were reported infre-
quently and mostly inconsistently. Twenty-three studies reported on
gender, and the average percentage of females in the studies was
68.8%. None of the included studies reported on participants’ socio-
economic status.

Most of the interventions were based on CBT (N =8) or
Mindfulness-Based Stress Reduction (MBSR) (N = 8) and were deliv-
ered by a professional (N = 12). In nine studies, the main intervention
was unguided. In six studies a trained non-professional facilitated the
intervention (and in one other study, the secondary intervention was
delivered by a trained non-professional); in one condition the inter-
vention was led and delivered by peers (e.g. classmates). The delivery
method of the interventions varied; in four of the trials, the intervention
was delivered face-to-face in a 1:1 manner, and in thirteen the inter-
vention was delivered in a group setting. Seven interventions were
provided online, and three were offered in a self-help format (including
one study's secondary intervention) e.g. bibliotherapy. Tables 1 and 2
include further selected characteristics of the studies and interventions.

Pre-(T1) and post-intervention (T2) data were available for all 26
studies, but only ten studies provided data at 1-3 months (T3) follow-
up, three studies at 4-6 (T4) months follow-up, one study reported on a
T5 (6-9) time point, and one study reported on 10-12 months (T6)
follow-up. The average length of interventions was 7.3 weeks. Many
studies (N = 9) reported that the control condition received no addi-
tional intervention or support (N = 536), four studies indicated that
participants in the control condition were directed to literature about
mental health or wellbeing (psycho-education) (N = 232), eight studies
reported a waitlist control condition (N = 325),! and in five studies,
participants received a placebo intervention (N = 346). None of the
studies measured the incidence (diagnosis) of depression at post-inter-
vention assessment. All outcome measures were scale-based and con-
tinuous, with lower scores indicating fewer depressive symptoms.

3.3. Risk of bias

The risk of bias was high in most studies (N = 23), with a mean
score of 2.6 and a standard deviation of 1.2. In sixteen studies, an
adequate sequence generation method was applied. Seventeen out of 26

* This excludes McGrady et al. (2012) which does not state the number of participants
initially allocated to the control condition.
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Flg' 1. Flowchart of inclusion of studies (PRISMA flow diagram)-

studies reported independent allocation condition. All studies had
treatment outcomes, and this was interpreted as all studies having
unblinded assessors. Eight trials reported an intention to treat analysis.
Only three studies were scored as low risk, with no studies meeting all
quality criteria. Twenty-two studies reported information on dropout
rates, which ranged from 0 to 64%; studies that did not make a rea-
sonable attempt to account for drop-out rates were deemed to have a
substantial risk of bias in the outcome incomplete category. The risk of
bias in study results is summarized in Table 3. The Cohen's k indicated
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that inter-rater reliability between the two reviewers’ judgements was
high, k = 0.95, p < 0.0005.

3.4. Effects of preventative interventions on reducing depression versus
control groups

With 26 studies included, 29 comparisons were conducted wherein
the intervention group was compared to control group. This resulted in
an overall effect size of g =0.37, NNT was 9, heterogeneity was
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Study name Statistics for each study
Hedges's Standard Lower Upper
9

error limit limit Z-Value p-Value

Aboalshamat2015 0226  0.112 0.006 0.446 2013 0.044
Biggam.2002 0948 0306 0348 1548 3095 0.002
Bowden.2010 0418 0371 0309 1.144 1.127 0.260
Bowden.2011 0304 0312 -0307 0915 0974 0.330
Cui etal. 2016 0313 0129 0060 0566 2420 0.016
Cukrowicz2007 0496  0.164 0174 0818 3020 0.003
Day.2013 0554 0248 0068 1040 2234 0.025
Dvokadova etal.2017 0.244  0.201 -0.151 0.639 1212 0.226
Ellis.2011 0521 0274 -0.016 1.057 1903 0.057
Enriqueetal. 2017 0212 0.244 -0.267 0690 0.867 0.386
Frazier.2015 0178  0.166 -0.147 0503 1076 0.282
Hazett-Stevens 2016 0.657  0.255 0.157 1.156 2575 0.010
Houston.2016 0188  0.183 -0.170 0546 1030 0.303
Kang.2009 0686 0355 -0.010 1382 1931 0.053
Lee & Jung 2018 0229  0.157 -0.078 0536 1464 0.143
Levin.2014 0293 0228 -0.155 0740 1.281 0.200
Mcgrady.2012 0226  0.133 -0.035 0486 1694 0.090
Moir etal., 2016 0115 0131 -0.142 0372 0880 0.379
Niles.2014 0.032 0187 -0.398 0335 -0.170 0.865
Pratt.2000 0585 0207 0179 0990 2.824 0.005
Rohde.2014 0105 0195 -0.277 0487 0.540 0.589
Rohde.2016 0797 0273 0262 1331 2922 0.003
Seligman.2007 0652 0136 0385 0920 4.780 0.000
Song.2015 0702 0306 0103 1301 2297 0.022
Takagaki.2016 0891 0192 0515 1268 4.639 0.000
Thomas.2016 0809 0411 0003 1614 1967 0.049
0378 0051 0279 0478 7.478 0.000

Fig. 2.

moderate I? = 36% (95% CI: 11-64), (p = 0.000) as can be seen in
Table 4. Four studies were excluded from the main analysis as they
represented extreme positive outliers (g > 1). With these studies in-
cluded, the overall effect size rises to g = 0.53, with NNT of 6, and
heterogeneity rising to I = 74% (95% CI: 67-84). Figure 2 contains the
forest plot with individual and overall study effect sizes.

Three studies included more than one intervention group. That is,
two preventative interventions were compared to the same control
group. Separate analyses were carried out to include only one effect size
per study, as including both effect sizes could artificially reduce het-
erogeneity and inflate effect size. As the interventions could not be
categorized into similar groups, a separate analysis with the highest and
lowest effect size per intervention in each study was conducted, which
resulted in comparable effect sizes of g = 0.39 and g = 0.37, respec-
tively. The effect size for T2 was g = 0.38, NNT = 8 and for T3-T6
g=0.28, NNT = 11.

To assess publication bias, inspections of the funnel and forest plot
were conducted, suggesting the possibility of some bias in the data
(Appendix B). Following adjustment for publication bias, the effect size
changed from 0.37 to 0.29 (95% CI: 0.19-0.40) for seven trimmed
studies. Egger's test showed that the funnel plot was asymmetrical, in-
tercept: 1.35; 95% CI: 0.01-2.68, df (27), p = 0.05, suggesting that
there was some publication bias present in the studies. The classic fail-
safe N was 693, indicating that 693 studies would need to be added to
make the observed test result ‘insignificant’.

3.5. Subgroup analyses

We carried out several subgroup analyses (Table 4). We did not find
a significant association between the following study characteristics
and effect size: (i) type of prevention (targeted or universal), (ii) type of
support (self-help, peer support, professional, or trained student sup-
port), (iii) intervention setting (online, group-based, face to face, self-
led) (iv) theoretical framework (CBT, mindfulness, mind-body, or other
approaches), (v) the primary focus of the intervention (depression,
comorbid depression and anxiety, psychological health, stress reduc-
tion), and (vi) the type of control (care as usual, placebo, psychoedu-
cation and wait-list).

3.6. Meta-regression analysis

A meta-regression analysis was performed to further investigate the
effects of continuous subgroup variables on depression. Predictors in
the model were Risk of Bias and Length of Intervention (Table 5). The
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regression model explained very little of the total variance (adjusted
R? = 0.00). None of the included variables was significant.

4. Discussion

The results of this meta-analysis indicate that there is a moderate,
positive effect of preventative interventions on reducing the symptoms
of depression compared to controls. This effect appears to be sustained
at longer-term follow-up time points. No data were available on the
incidence of depression. Thus, we were unable to report on the pre-
vention of the onset of a depressive episode. Further subgroup analysis
did not find significant differences between groups. Meta-regression
analyses found that there was no significant association between risk of
bias or length of interventions and effect size.

4.1. What does this add to our existing knowledge?

This, to our knowledge, is the first study exploring the effect of
preventative interventions on depression in young adults, aiming to
include also those who are not in university settings. The review con-
firms several aspects already observed in public mental health litera-
ture. In line with prior research, most studies were conducted in uni-
versity settings. Further to this we did not find any significant subgroup
level differences. One interesting trend was that the effect of the in-
tervention was strongest when compared to inactive control, which is in
line with prior studies (Christensen et al., 2010; Davies et al., 2014a;
van Zoonen et al., 2014). This suggests that non-specific intervention
characteristics may partly explain effects found in the intervention.

Similarly, non-significant subgroup effects were found (including
the type of prevention, level of support offered, delivery and theory
type) in a meta-analysis addressing the effects of psychological inter-
ventions on depression incidence in adults (van Zoonen et al., 2014).
This is in contrast with prior meta-analyses on children, adolescents,
and university students, which found significant subgroup differences
for targeted versus universal interventions (Ahlen et al., 2015; Hetrick
et al., 2016; Horowitz et al.,, 2007) and CBT based interventions
(Davies et al., 2014a) .The findings may be explained by the differences
in the population groups. Furthermore, the moderate degree of het-
erogeneity in this review may have added challenges in detecting dif-
ferences between subgroups.

We found a higher effect size compared to mean effect sizes found in
comparable meta-analyses in children and adolescents, with effects in
these studies ranging between d = 0.11 (95% CI 0.03-0.20) for uni-
versal prevention (Ahlen et al., 2015) and d = —0.21, (95% CI —0.27 —
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Table 3
Risk of bias summary®.
Sequence Allocation Blindingpps Blindingass Outcome Incomp Selreport RoBtotal RoBstatus
Aboalshamat et al. (2015) - - + + - + 3 High
Biggam and Power (2002) + + + + - - 4 High
Bowden et al. (2011) + - - + - - 2 High
Cui et al. (2016) + + + + - + 5 High
Cukrowicz et al. (2007) + + - + - - 3 High
Day et al. (2013) - - - + - - 1 Low
Dvorékova et al. (2017) - - + + - + 3 High
Enrique et al. (2017) - - - + + + 3 High
Frazier et al. (2015) - - - + - - 1 Low
Hazlett-Stevens & Oren, Y. (2016) - - + + - - 2 High
Houston et al. (2017) - - + + + - 3 High
Kang et al. (2009) - - + + + + 4 High
Lee and Jung (2018) - - + + + + 4 High
Levin et al. (2014) + + + + - - 4 High
McGrady et al. (2012) - - + + - - 2 High
Moir et al. (2016) + + + + + + 6 High
Pratt et al. (2000) - - + —+ - - 2 High
Rohde et al. (2016) - - - + - + 2 High
Seligman et al. (2007) + + + + - - 4 High
Song and Lindquist (2015 + + + + - - 4 High
Takagaki et al. (2016) - - - + - + 2 High
Thomas et al. (2016) + + + + - - 4 High
Bowden et al. (2010) - - - + - - 1 Low
Ellis et al. (2011) + + + + - - 4 High
Rohde et al. (2014) - - - + + + 3 High
Niles et al. (2014) - - + + - - 2 High
@ Scoring of studies: + = high/ unclear risk score, - = low risk score.
Table 4
Effects of preventative intervention on depression in young people compared to control with Hedges g.
N comparison g 95% CI P 95% CI P NNT
All studies 34 0.53 0.39-0.67 74 64-81 0.00% 6
Extreme outliers excluded 29 0.37 0.28-0.47 36 0-59 0.00* 9
Highest ES 26 0.39 0.29-0.50 39 3-62 0.00* 8
Lowest ES 26 0.37 0.27-0.48 41 5-63 0.02* 9
Follow up T2 26 0.38 0.28-0.47 39 2-62 0.00* 8
T3-T6 combined 11 0.28 0.10-0.46 59 19-79 0.00* 11
Subgroup analysis
Type of prevention Targeted 12 0.45 0.27-0.63 60 24-79 7
Universal 14 0.31 0.20-0.42 0 0-55 0.18 11
Theory CBT 9 0.53 0.38-0.68 6 0-75 6
Mindfulness 8 0.31 0.15-0.47 22 n/a 11
Mind-body 2 0.35 0.12-0.82 0 0-64 9
Other 10 0.30 0.13-0.47 48 0-67 0.13 11
Format Online 8 0.33 0.18-0.48 0 0-68 10
Face to Face 4 0.46 0.09-0.84 67 3-89 8
Group 14 0.41 0.26-0.56 46 0-71 8
Individual self help 3 0.23 —0.19-0.65 58 n/a 0.75 15
Support type Professional 14 0.46 0.32-0.65 49 4-73 7
Trained facilitator 6 0.46 0.25-0.66 4 0-76 7
Peer support 1 0.12 0.14-0.37 0 n/a 30
Unguided/self-led 9 0.27 0.13-0.40 0 0-65 0.06 12
Focus Depression prevention 6 0.54 0.24-0.83 51 0-82 6
Anxiety and depression prevention 3 0.54 0.35-0.72 0 0-90 6
Stress reduction 6 0.31 0.07-0.54 40 0-76 11
Psychological health 12 0.30 0.18-0.42 12 0-52 0.11 11
Control type Care as usual 9 0.54 0.33-0.76 60 16-81 6
Wait-list 8 0.32 0.18-0.45 0 0-68 10
Placebo 5 0.19 0.02-0.35 0 0-79 18
Psychoeducation 4 0.38 0.11-0.65 43 0-81 0.07 8
& * p value < 0.05.
—0.15) for psychological prevention of depression in children and related to finding a larger effect size for the interventions.

adolescents (Hetrick et al., 2016). Our large effect size may be ex-
plained by the fact that the level of intensity and approach in our stu-
dies may have mirrored treatment more than prevention.

As symptom levels in the included studies were self-reported and
not independently verified by a clinician, some of the participants may
have had depression at the time of the study, which could also be

4.2. Implications for research and practice
Our results suggest that, compared to control, people who partake in
preventative interventions have lower depressive symptoms post in-

tervention, providing some optimism for future practice. The data do
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Table 5
Standardized regression coefficients of moderators: multivariate meta-regres-
sion analyses.

Coef. 95% CI P?
Intercept 0.45 0.24 0.66 0.001
Risk of bias (continuous) —0.00 —0.04 0.04 0.35
Length (continuous) —-0.00 —0.02 0.01 0.55

a

* if p value < 0.05.

not allow us to comment on the prevention of onset, as none of the
studies reported on the incidence. Interestingly, results show that prior
findings from meta-analyses of studies on children and adolescents
cannot be directly generalized to young adult populations. The higher
prevalence of depressive symptoms in young adulthood as well as the
different settings in which these interventions are delivered (university
vs. school) may impact the size of observed effects. Further research is
needed to assess the trends found in our analysis, and future practice
should take care to account and adapt for the differences in these po-
pulations.

No significant differences were found for other moderators, in-
cluding the length of intervention, delivery type, and support type.
However, the NNTs showed that various study characteristics might
lead to more favourable results of depression outcomes compared to
others. Studies that focused solely on depression prevention, targeted
prevention, online delivery, and “other” (non-mindfulness, mind-body,
or CBT-based interventions) had the lowest NNT and strongest effect
sizes. Future research, with long term follow up (12 months) is needed
to investigate the long-term effects of such interventions.

This study also found that risk factors for depression including age,
socio-economic status, and previous diagnosis of depression were in-
consistently reported across studies. Future research would, therefore,
benefit from reporting the participant demographics and study mod-
erators. Individual Participant Data analysis, which is a technique that
utilizes data from study participants instead of aggregate data from
participants, could be applied to assess this further.

To allow for generalisation of these findings outside a university
setting, the study of a more heterogeneous young adult population is
needed. Not all 18-25-year olds pursue higher education, and the
likelihood of a young person starting higher education by the age of 30
years in 2015/2016 was 49% (Department of Education UK, 2017). For
example, further research could be conducted in vocational colleges,
work places or apprenticeship schemes for young adults.

We propose the following guidelines for future research to effec-
tively assess the benefits of interventions on public mental health.
Firstly, studies should include measurement of the incidence of de-
pression at baseline and follow-up and include follow-up measurements
at one to two years to assess the full preventative effects of interven-
tions. Secondly, they should consistently report on the demographic
factors (age, gender, ethnicity, socio-economic status) of their partici-
pants to assess the differential impact of interventions on subgroups.
Third, further research should direct attention to the use of interven-
tions on non-student samples. This will aid in determining their gen-
eralizability to other communities and settings.

4.3. Limitations

Several limitations should be considered when interpreting this re-
view and its findings. With regards to our methodology, we only con-
sidered four main databases and thus may have missed studies from
other databases such as CINAHL or ERIC, though we expect this would
only identify a small number (if any) of additional records.

The current review attempted to produce evidence of the highest
quality by only including RCTs. However, the overall study quality was
low and the risk of bias was high in the majority of the included studies
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(21/26). Further to this, all but one study took place in a university
setting, and most participants were Caucasian, female students. These
two factors limit the generalizability of these findings to other popu-
lation groups, such as college students or young adults who are not
enrolled in higher education.

While we excluded studies where it was reported that participants
had a history of depression, some participants may have still had prior
diagnoses of depression. It is therefore possible that some of the par-
ticipants may have already had depression before participating in the
study. Finally, we were not able to comment on the long-term effect of
these interventions, as only eight studies reported a 1-3-month follow-
up after the intervention. Most importantly, no incidence measures
were taken at these time points. Thus, it is not possible to estimate
whether these interventions and approaches in the analysis directly
affected the prevalence of depression and whether they are truly pre-
ventative in the long-term.

5. Conclusion

Whilst this review provides a certain optimism in public health ef-
forts to reduce the incidence of depression, it appears that it is too early
to conclude that the currently available interventions can help prevent
the incidence of depression in young adulthood. However, compared to
control, the interventions included did have an effect on depressive
symptoms. Which is an important modifiable risk factor for developing
MDD. Future research requires several improvements—both in metho-
dology and scope—to adequately assess the evidence base for depres-
sion prevention in this age range. These would include incorporating
measurement of incidence, clearer reporting on MDD history, inclusion
of longer-term outcomes, research conducted in different settings out-
side the university, and consistent reporting on demographic variables.

Funding

This work was supported by the Friends of the Foundation who
provided financial support for the open access publishing fee as well as
the software. The funding source was not in the collection, analysis and
interpretation of the data nor was it involved in the writing of the
manuscript or the decision to submit it for publication. All authors had
full access to the data in the study.

Contributors

J.B. conducted the searches, extracted the studies and conducted the
analyses. A.K. carried out the extraction of the studies, prepared the
tables and reviewed drafts of the manuscript. E.K. and MB reviewed and
supported with the meta-analysis. J.B. wrote the manuscript with
support from E.K. M.B. C.B. and P.C. P.C. reviewed and oversaw the
review from the instigation until final preparation of the manuscript.
Both P.C. and C.B. supervised the project.

Conflict of interest statement
None.
Disclaimer

The authors whose names are listed immediately below certify that
they have NO affiliations with or involvement in any organization or
entity with any financial interest (such as honoraria; educational
grants; participation in speakers’ bureaus; membership, employment,
consultancies, stock ownership, or other equity interest; and expert
testimony or patent-licensing arrangements), or non-financial interest
(such as personal or professional relationships, affiliations, knowledge
or beliefs) in the subject matter or materials discussed in this manu-
script: Pim Cuijpers, Josefien Breedvelt, Antonis Kousoulis, Claudi



J.J.F. Breedvelt et al.

Bockting, Marlies Brouwer, Eirini Karyotaki, Aaron Kandola.
Acknowledgments

This work was partially supported by the Friends of the Mental
Health Foundation (philanthropy group). We thank the current and past
members of the research team, Victoria Zamperioni, Jade Yap, Una
Foye, Catherine Moore, and Alicia Nunez-Segovia. We also thank
Benjamin McElwee for his contributions during the conception phase of
this paper.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.jad.2018.05.010.

References

Aboalshamat, K., Hou, X.Y., Strodl, E., 2015. The impact of a self-development coaching
programme on medical and dental students’ psychological health and academic
performance: a randomised controlled trial. BMC Med. Educ. 15, 134. https://doi.
org/10.1186/s12909-015-0412-4.

Ahlen, J., Lenhard, F., Ghaderi, A., 2015. Universal prevention for anxiety and depressive
symptoms in children: a meta-analysis of randomized and cluster-randomized trials.
J. Prim. Prev. 36, 387-403.

Andrews, G., Wilkinson, D.D., 2002. The prevention of mental disorders in young people.
Med. J. Aust. 177, S97-S100.

Arnett, J.J., 2000. Emerging adulthood: a theory of development from the late teens
through the twenties. Am. Psychol. 55, 469-480. https://doi.org/10.1037/0003-
066X.55.5.469.

Beck, A.T., Steer, R.A., Brown, G.K., 1996. Manual for the Beck Depression Inventory-II.
Psychological Corporation, San Antonio, TX.

Biggam, F.H., Power, K.G., 2002. A controlled, problem-solving, group-based intervention
with vulnerable incarcerated young offenders. Int. J. Offender Ther. Comp. Criminol.
46, 678-698. https://doi.org/10.1177/0306624X02238162.

Bowden, D., Goddard, L., Gruzelier, J., 2011. A randomised controlled single-blind trial of
the efficacy of Reiki at benefitting mood and well-being. Evidence-based
Complement. Altern. Med 2011 381862. https://doi.org/10.1155/2011/381862.

Bowden, D., Goddard, L., Gruzelier, J., 2010. A randomised controlled single-blind trial of
the effects of Reiki and positive imagery on well-being and salivary cortisol. Brain
Res. Bull. 81, 66-72. https://doi.org/10.1016/j.brainresbull.2009.10.002.

Burcusa, S.L., Iacono, W.G., 2007. Risk for recurrence in depression. Clin. Psychol. Rev.
https://doi.org/10.1016/j.cpr.2007.02.005.

Christensen, H., Pallister, E., Smale, S., Hickie, 1.B., Calear, A.L., 2010. Community-based
prevention programs for anxiety and depression in youth: a systematic review. J.
Prim. Prev. 31, 139-170. https://doi.org/10.1007/s10935-010-0214-8.

Conley, C.S., Durlak, J.A., Kirsch, A.C., 2015. A meta-analysis of universal mental health
prevention programs for higher education students. Prev. Sci. 16, 487-507. https://
doi.org/10.1007/5s11121-015-0543-1.

Conley, C.S., Shapiro, J.B., Kirsch, A.C., Durlak, J.A., 2017. A meta-analysis of indicated
mental health prevention programs for at-risk higher education students. J. Couns.
Psychol. 64, 121-140. https://doi.org/10.1037/cou0000190.

Cui, L., He, F., Han, Z., Yang, R., Xiao, J., Oei, T.P.S., 2016. A brief group cognitive-
behavioral program for the prevention of depressive symptoms in Chinese college
students. Int. J. Group Psychother. 66, 291-307. https://doi.org/http://dx.doi.org/
10.1080/00207284.2015.1111098.

Cukrowicz, K.C., Joiner, £.T.E., Cbasp, C.A., 2007. Computer-based intervention for
anxious and depressive symptoms in a non-clinical population 31 (5). https://doi.
org/10.1007/s10608-006-9094-x.

Davies, E.B., Morriss, R., Glazebrook, C., 2014a. Computer-delivered and web-based in-
terventions to improve depression, anxiety, and psychological well-being of uni-
versity students: a systematic review and meta-analysis. J. Med. Internet Res 16.
https://doi.org/10.2196/jmir.3142.

Day, V., Mcgrath, P.J., Wojtowicz, M., 2013. Behaviour research and therapy internet-
based guided self-help for university students with anxiety, depression and stress: a
randomized controlled clinical trial. Behav. Res. Ther. 51, 344-351. https://doi.org/
10.1016/j.brat.2013.03.003.

Department of Education UK, 2017. Participation Rates in Higher Education: Academic
Years 2016.

Duval, S., Tweedie, R., Taylor, S., Tweedie, R., 2000. Trim and fill: a simple funnel plot
based method of testing and adjusting for publication bias in meta-analysis.
Biometrics 56, 455-463. https://doi.org/10.1111/j.0006-341x.2000.00455.x.

Dvotakova, K., Kishida, M., Li, J., Elavsky, S., Broderick, P.C., Agrusti, M.R., Greenberg,
M.T., 2017. Promoting healthy transition to college through mindfulness training
with first-year college students: pilot randomized controlled trial. J. Am. Coll. Health
65, 259-267. https://doi.org/10.1080/07448481.2017.1278605.

Eaton, W.W., Muntaner, C., Smith, C., Tien, A., Ybarra, M., 2004. Center for
Epidemiologic Studies Depression Scale: Review and Revision (CESD and CESDR).
The Use of Psychological Testing For Treatment Planning and Outcomes Assessment.
Vol 3: Instruments for Adults. pp. 363-378.

28

Journal of Affective Disorders 239 (2018) 18-29

Eaton, W.W., Shao, H., Nestadt, G., Lee, B.H., Bienvenu, O.J., Zandi, P., 2008. Population-
based study of first onset and chronicity in major depressive disorder. Arch. Gen.
Psychiatry 65, 513-520. https://doi.org/10.1001/archpsyc.65.5.513.

Egger, M., Smith, G.D., Schneider, M., Minder, C., 1997. Bias in meta-analysis detected by
a simple, graphical test measures of funnel plot asymmetry. BMJ 315, 629-634.
https://doi.org/10.1136/bmj.315.7109.629.

Ellis, L.A., Campbell, A.J., Sethi, S., O'Dea, B.M., 2011. Comparative randomized trial of
an online cognitive-behavioral therapy program and an online support group for
depression and anxiety. J. CyberTherapy Rehabil. 4, 461-467.

Enrique, A., Breton-Lopez, J., Molinari, G., Banos, R.M., 2017. Efficacy of an adaptation of
the best possible self intervention implemented through positive technology: a ran-
domized control trial. Appl. Res. Qual. Life. http://orcid.org/0000-0003-0585-4008.
C.A.L-O. http://orcid.org/Enriqu. http://https://doi.org/http://dx.doi.org/10.1007/
511482-017-9552-5.

Fergusson, D.M., Boden, J.M., Horwood, L.J., 2007. Recurrence of major depression in
adolescence and early adulthood, and later mental health, educational and economic
outcomes. Br. J. Psychiatry 191, 335-342. https://doi.org/10.1192/bjp.bp.107.
036079.

Frazier, P., Meredith, L., Greer, C., Paulsen, J.A., Howard, K., Dietz, L.R., Qin, K., 2015.
Randomized controlled trial evaluating the effectiveness of a web-based stress
management program among community college students. Anxiety, Stress Coping.
https://doi.org/http://dx.doi.org/10.1080/10615806.2014.987666.

Furukawa, T.A., Leucht, S., 2011. How to obtain NNT from Cohen's d: comparison of two
methods. PLoS One 6. https://doi.org/10.1371/journal.pone.0019070.

Gyani, A., Shafran, R., Layard, R., Clark, D.M., 2013. Enhancing recovery rates: lessons
from year one of IAPT. Behav. Res. Ther. 51, 597-606. https://doi.org/10.1016/j.
brat.2013.06.004.

Hamilton, M., 1960. A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 23,
56-62. https://doi.org/10.1136/jnnp.23.1.56.

Hazlett-Stevens, H., Oren, Y., 2016. Effectiveness of mindfulness-based stress reduction
bibliotherapy: a preliminary randomized controlled trial. J. Clin. Psychol. 73,
626-637. https://doi.org/10.1002/jclp.22370.

Hetrick, S.E., Cox, G.R., Witt, K.G., Bir, J.J., Merry, S.N., 2016. Cognitive behavioural
therapy (CBT), third-wave CBT and interpersonal therapy (IPT) based interventions
for preventing depression in children and adolescents. Cochrane Database Syst. Rev.
https://doi.org/10.1002/14651858.CD003380.pub4.

Higgins, J.P.T., Altman, D.G., Ggtzsche, P.C., Jiini, P., Moher, D., Oxman, A.D., 2011. The
Cochrane Collaboration's tool for assessing risk of bias in randomised trials. British
Medical Journal 343, 1-9. http://dx.doi.org/10.1136/bmj.d5928.

Horowitz, J.L., Garber, J., Ciesla, J.A., Young, J.F., Mufson, L., 2007. Prevention of de-
pressive symptoms in adolescents: a randomized trial of cognitive-behavioral and
interpersonal prevention programs. J. Consult. Clin. Psychol. 75, 693-706.

Houston, J.B., First, J., Spialek, M.L., Sorenson, M.E., Mills-Sandoval, T., Lockett, M.,
First, N.L., Nitiéma, P., Allen, S.F., Pfefferbaum, B., 2017. Randomized controlled
trial of the resilience and coping intervention (RCI) with undergraduate university
students. J. Am. Coll. Health 65, 1-9. https://doi.org/10.1080/07448481.2016.
1227826.

Kang, Y.S., Choi, S.Y., Ryu, E., 2009. The effectiveness of a stress coping program based
on mindfulness meditation on the stress, anxiety, and depression experienced by
nursing students in Korea. Nurse Educ. Today 29, 538-543. https://doi.org/10.1016/
j.nedt.2008.12.003 Epub 2009 Jan 13.

Karsten, J., Hartman, C.A., Smit, J.H., Zitman, F.G., Beekman, A.T.F., Cuijpers, P., van der
Does, A.J.W., Ormel, J., Nolen, W.A., Penninx, B.W.J.H., 2011. Psychiatric history
and subthreshold symptoms as predictors of the occurrence of depressive or anxiety
disorder within 2 years. Br. J. Psychiatry 198, 206-212. https://doi.org/10.1192/
bjp.bp.110.080572.

Kessler, R.C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K.R., Rush, aJ.,
Walters, E.E., Wang, P.S., 2003. The epidemiology of major depressive disorder.
Results from the National Comorbidity Survey Replication (NCS-R). JAMA 289,
3095-3105. https://doi.org/10.1001/jama.289.23.3095.

Kroenke, K., Spitzer, R.L., Williams, J.B.W., 2001. The PHQ-9. J. Gen. Intern. Med 16,
606-613. https://doi.org/10.1046/j.1525-1497.2001.016009606.x.

Lee, R.A., Jung, M.E., 2018. Evaluation of an mHealth App (DeStressify) on university
students’ mental health: pilot trial. J. Med. Internet Res 20. https://doi.org/10.2196/
mental.8324.

Levin, M.E., Pistorello, J., Hayes, S.C., Seeley, J., 2014. Feasibility of a prototype web-
based acceptance and commitment therapy prevention program for college students.
J. Am. Coll. Health 62, 20-30 Journal of the American College Health Association.

Lovibond, S.H., Lovibond, P.F., 1995. Manual for the Depression Anxiety & Stress Scales,
2nd. Psychology Foundation, Sydney.

McGrady, A., Brennan, J., Lynch, D., Whearty, K., 2012. A wellness program for first year
medical students. Appl. Psychophysiol. Biofeedback 37, 253-260. https://doi.org/10.
1007/510484-012-9198-x.

Merry, S.N., Hetrick, S.E., Cox, G.R., Brudevold-Iversen, T., Bir, J.J., McDowell, H., 2011.
Psychological and educational interventions for preventing depression in children
and adolescents. Cochrane Database of Systematic Reviews. . England, p. CD003380
https://doi.org/10.1002/14651858.CD003380.pub3.

Moir, F., Henning, M., Hassed, C., Moyes, S.A., Elley, C.R., 2016. A peer-support and
mindfulness program to improve the mental health of medical students. Teach. Learn.
Med. 28, 293-302. https://doi.org/10.1080/10401334.2016.1153475.

Niles, A.N., Haltom, K.E.B., Mulvenna, C.M., Lieberman, M.D., Stanton, A.L., 2014.
Randomized controlled trial of expressive writing for psychological and physical
health: the moderating role of emotional expressivity. Anxiety, Stress. Coping,
Anxiety Res. 27, 1-17. https://doi.org/10.1080/10615806.2013.802308.

Pencheon, D., Guest, C., Melzer, D., Muir-Gray, J.A., 2013. Oxford Handbook of Public
Health Practice. Oxford University Press (Second). Oxford University Press, New


https://doi.org/10.1016/j.jad.2018.05.010
https://doi.org/10.1186/s12909-015-0412-4
https://doi.org/10.1186/s12909-015-0412-4
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0002
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0002
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0002
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0003
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0003
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1037/0003-066X.55.5.469
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0043
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0043
https://doi.org/10.1177/0306624X02238162
https://doi.org/10.1155/2011/381862
https://doi.org/10.1016/j.brainresbull.2009.10.002
https://doi.org/10.1016/j.cpr.2007.02.005
https://doi.org/10.1007/s10935-010-0214-8
https://doi.org/10.1007/s11121-015-0543-1
https://doi.org/10.1007/s11121-015-0543-1
https://doi.org/10.1037/cou0000190
https://doi.org/http://dx.doi.org//10.1080/00207284.2015.1111098
https://doi.org/http://dx.doi.org//10.1080/00207284.2015.1111098
https://doi.org/10.1007/s10608-006-9094-x
https://doi.org/10.1007/s10608-006-9094-x
https://doi.org/10.2196/jmir.3142
https://doi.org/10.1016/j.brat.2013.03.003
https://doi.org/10.1016/j.brat.2013.03.003
https://doi.org/10.1111/j.0006-341x.2000.00455.x
https://doi.org/10.1080/07448481.2017.1278605
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0021
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0021
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0021
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0021
https://doi.org/10.1001/archpsyc.65.5.513
https://doi.org/10.1136/bmj.315.7109.629
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0024
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0024
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0024
http://orcid.org/0000-0003-0585-4008
http://http://orcid.org/Enriqu
http://https://doi.org/http://dx.doi.org//10.1007/s11482-017-9552-5
http://https://doi.org/http://dx.doi.org//10.1007/s11482-017-9552-5
https://doi.org/10.1192/bjp.bp.107.036079
https://doi.org/10.1192/bjp.bp.107.036079
https://doi.org/http://dx.doi.org//10.1080/10615806.2014.987666
https://doi.org/10.1371/journal.pone.0019070
https://doi.org/10.1016/j.brat.2013.06.004
https://doi.org/10.1016/j.brat.2013.06.004
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1002/jclp.22370
https://doi.org/10.1002/14651858.CD003380.pub4
http://dx.doi.org/10.1136/bmj.d5928
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0034
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0034
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0034
https://doi.org/10.1080/07448481.2016.1227826
https://doi.org/10.1080/07448481.2016.1227826
https://doi.org/10.1016/j.nedt.2008.12.003
https://doi.org/10.1016/j.nedt.2008.12.003
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1001/jama.289.23.3095
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.2196/mental.8324
https://doi.org/10.2196/mental.8324
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0042
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0042
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0042
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0043a
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0043a
https://doi.org/10.1007/s10484-012-9198-x
https://doi.org/10.1007/s10484-012-9198-x
https://doi.org/10.1002/14651858.CD003380.pub3
https://doi.org/10.1080/10401334.2016.1153475
https://doi.org/10.1080/10615806.2013.802308
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0048
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0048

J.J.F. Breedvelt et al.

York.

Pratt, M.W., Hunsberger, B., Pancer, S., Alisat, S., Bowers, C., Mackey, K., Thomas, N.,
2000. Facilitating the transition to university : evaluation of a social support dis-
cussion intervention. J. Coll. Stud. Dev. 41, 427-441 Journal of College Student
Personnel.

Rasing, S.P.A., Creemers, D.H.M., Janssens, J.M.A.M., Scholte, R.H.J., 2017. Depression
and anxiety prevention based on cognitive behavioral therapy for at-risk adolescents:
a meta-analytic review. Front. Psychol. 8, 1066. https://doi.org/10.3389/fpsyg.
2017.01066.

Rohde, P., Lewinsohn, P.M., Klein, D.N., Seeley, J.R., Gau, J.M., 2013. Key characteristics
of major depressive disorder occurring in childhood, adolescence, emerging adult-
hood, and adulthood. Clin. Psychol. Sci. 1, 41-53. https://doi.org/10.1177/
2167702612457599.

Rohde, P., Stice, E., Shaw, H., Gau, J.M., 2016. Pilot trial of a dissonance-based cognitive-
behavioral group depression prevention with college students. Behaviour Research
and Therapy 82, 21-27. http://dx.doi.org/10.1016/j.brat.2016.05.001.

Rohde, P., Stice, E., Shaw, H., Gau, J.M., 2014. Cognitive-behavioral group depression
prevention compared to bibliotherapy and brochure control: nonsignificant effects in
pilot effectiveness trial with college students. Behav. Res. Ther 55, 48-53.

Seligman, M.E.P., Schulman, P., Tryon, A.M., 2007. Group prevention of depression and
anxiety symptoms. Behav. Res. Ther. 45, 1111-1126. https://doi.org/10.1016/j.brat.
2006.09.010.

Song, Y., Lindquist, R., 2015. Effects of mindfulness-based stress reduction on depression,
anxiety, stress and mindfulness in Korean nursing students. Nurse Educ. Today 35,
86-90. https://doi.org/10.1016/j.nedt.2014.06.010.

29

Journal of Affective Disorders 239 (2018) 18-29

Stockings, E.A., Degenhardt, L., Dobbins, T., Lee, Y.Y., Erskine, H.E., Whiteford, H.A.,
Patton, G., 2016. Preventing depression and anxiety in young people: a review of the
joint efficacy of universal, selective and indicated prevention. Psychol. Med. 46,
11-26.

Takagaki, K., Okamoto, Y., Jinnin, R., Mori, A., Nishiyama, Y., Yamamura, T., Yokoyama,
S., Shiota, S., Okamoto, Y., Miyake, Y., Ogata, A., Kunisato, Y., Shimoda, H.,
Kawakami, N., Furukawa, T.A., Yamawaki, S., 2016. Behavioral activation for late
adolescents with subthreshold depression: a randomized controlled trial. Eur. Child
Adolesc. Psychiatry 25, 1171-1182. https://doi.org/10.1007/s00787-016-0842-5.

Thomas, J., Raynor, M., Bahussain, E., 2016. Stress reactivity, depressive symptoms, and
mindfulness: a gulf Arab perspective. Int. Perspect. Psychol. Res. Pract. Consult.

van Zoonen, K., Buntrock, C., Ebert, D.D., Smit, F., Reynolds, C.F., Beekman, A.T.F.,
Cuijpers, P., 2014. Preventing the onset of major depressive disorder: a meta-analytic
review of psychological interventions. Int. J. Epidemiol. 43, 318-329. https://doi.
org/10.1093/ije/dyt175.

Veritas Health Innovation, 2016. Covidence—accelerate your systematic review [WWW
Document]. URL https://www.covidence.org/.

Wilson, S., Hicks, B.M., Foster, K.T., McGue, M., Iacono, W.G., 2015. Age of onset and
course of major depressive disorder: Associations with psychosocial functioning
outcomes in adulthood. Psychol. Med. 45, 505-514. https://doi.org/10.1017/
$0033291714001640.

Zisook, S., Lesser, 1., Stewart, J., Wisniewski, S., Balasubramani, G.K., Fava, M., Gilmer,
W., Dresselhaus, T., Thase, M., Nierenberg, A., Trivedi, M., Rush, A.J., 2007. Effect of
age at onset on the course of major depressive disorder. Am. J. Psychiatry 164,
1539-1546. https://doi.org/10.1176/appi.ajp.2007.06101757.


http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0048
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0049
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0049
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0049
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0049
https://doi.org/10.3389/fpsyg.2017.01066
https://doi.org/10.3389/fpsyg.2017.01066
https://doi.org/10.1177/2167702612457599
https://doi.org/10.1177/2167702612457599
http://dx.doi.org/10.1016/j.brat.2016.05.001
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0053
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0053
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0053
https://doi.org/10.1016/j.brat.2006.09.010
https://doi.org/10.1016/j.brat.2006.09.010
https://doi.org/10.1016/j.nedt.2014.06.010
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0057
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0057
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0057
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0057
https://doi.org/10.1007/s00787-016-0842-5
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0059
http://refhub.elsevier.com/S0165-0327(18)30138-1/sbref0059
https://doi.org/10.1093/ije/dyt175
https://doi.org/10.1093/ije/dyt175
https://www.covidence.org/
https://doi.org/10.1017/S0033291714001640
https://doi.org/10.1017/S0033291714001640
https://doi.org/10.1176/appi.ajp.2007.06101757

	What are the effects of preventative interventions on major depressive disorder (MDD) in young adults? A systematic review and meta-analysis of randomized controlled trials
	Introduction
	Methods
	Identification and selection of studies
	Data extraction and quality assessment
	Analyses

	Results
	Selection and inclusion of studies
	Characteristics of included studies
	Risk of bias
	Effects of preventative interventions on reducing depression versus control groups
	Subgroup analyses
	Meta-regression analysis

	Discussion
	What does this add to our existing knowledge?
	Implications for research and practice
	Limitations

	Conclusion
	Funding
	Contributors
	Conflict of interest statement
	Disclaimer
	Acknowledgments
	Supplementary materials
	References


