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A R T I C L E  I N F O   

Keywords: 
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A B S T R A C T   

Background: Primary prevention has the potential to modify the course of depression, but the consistency and 
magnitude of this effect are currently undetermined. 

Methods: PRISMA and RIGHT compliant (PROSPERO:CRD42020179659) systematic meta-review, PubMed/ 
Web of Science, up to June 2020. Meta-analyses of controlled interventions for the primary prevention of 
depressive symptoms [effect measures: standardized mean difference (SMD)] or depressive disorders [effect 
measure: relative risk (RR)] were carried out. Results were stratified by: (i) age range; (ii) target population 
(general and/or at-risk); (iii) intervention type. Quality (assessed with AMSTAR/AMSTAR-PLUS content) and 
credibility (graded as high/moderate/low) were assessed. USPSTF grading system was used for 
recommendations. 

Results: Forty-six meta-analyses (k=928 individual studies, n=286,429 individuals, mean age=22.4 years, 
81.1% female) were included. Effect sizes were: SMD=0.08-0.53; for depressive symptoms; RR=0.90-0.28 for 
depressive disorders. Sensitivity analyses including only RCTs did not impact the findings. AMSTAR median=9 
(IQR=8-9); AMSTAR-PLUS content median=4.25 (IQR=4-5). Credibility of the evidence was insufficient/low in 
43 (93.5%) meta-analyses, moderate in two (4.3%), and high in one (2.2%): reduction of depressive symptoms 
using psychosocial interventions for young adults only, and a combination of psychological and educational 
interventions in primary care had moderate credibility; preventive administration of selective serotonin reuptake 
inhibitors (SSRIs) for depressive disorders in individuals with a stroke had high credibility. 

Limitations: Intervention heterogeneity and lack of long-term efficacy evaluation. 
Conclusions: Primary preventive interventions for depression might be effective. Among them, clinicians may 

offer SSRIs post-stroke to prevent depressive disorders, and psychosocial interventions for children/adolescents/ 
young adults with risk factors or during the prenatal/perinatal period.   

Depression is a common mental disorder, associated with increased 
morbidity and mortality (American Psychiatric Association, 2013). 
Depressive symptoms, core features of depressive disorders, may appear 
full-blown (American Psychiatric Association, 2013) or in a sub
clinical/attenuated fashion (Salazar de Pablo et al., 2020a). The median 
age of the onset of depressive disorders typically lies in the early to 
mid-20s (Fusar-Poli, 2019), although symptoms may appear earlier, 
during childhood or adolescence. Depressive episodes often recur or 
become chronic, and this has detrimental consequences over the entire 
life span regarding both psychical and mental health (Solmi et al., 
2020b). Depressive disorders are expected to be the largest cause of 
disease burden worldwide by 2030 (Lépine and Briley, 2011). 

Prevention of mental disorders and poor mental health outcomes is 
an emerging approach in modern psychiatry (Arango et al., 2018; 
Fusar-Poli et al., 2019a). In particular, primary prevention of unipolar 
depressive disorders, encompassing indicated, selective or universal 
approaches (eTable 1), is a potential strategy to stop or at least decrease 
the severity or delay the onset of a disorder (Fusar-Poli et al., 2019a; 
Fusar-Poli et al., 2017). For primary prevention of depression to be 
implemented in clinical practice, the magnitude and consistency of the 
efficacy, the credibility of the evidence, the target population and the 
content of the intervention are core factors that need to be systemati
cally appraised. 

While several meta-analyses have attempted to partially answer 
some of these questions, their findings are often conflicting and incon
clusive (Deady et al., 2017; Sander et al., 2016). No umbrella review (a 
review of meta-analyses (Fusar-Poli and Radua, 2018)) has systemati
cally appraised the consistency and magnitude of primary prevention for 
depression. The objective of this study, produced by the European Col
lege of Neuropsychopharmacology Network on the Prevention of Mental 
Disorders and Mental Health Promotion (ECNP TWG PMD-MHP) 
(ECNP, 2019), was to summarize the evidence for the primary preven
tion of depression and provide evidence-based recommendations. 

Methods 

The protocol for this study was registered on PROSPERO 
(CRD42020179659). This study was conducted in accordance with the 
PRISMA 2020 item checklist (Page et al., 2021) (eTable 2) and RIGHT 
(Chen et al., 2017) statements. 

Search strategy 

A multi-step literature search was performed by two researchers 
(GSP, PM) in PubMed and Web of Science database (Clarivate Ana
lytics), incorporating the Web of Science Core Collection, BIOSIS Cita
tion Index, KCI-Korean Journal Database, MEDLINE, Russian Science 
Citation Index, and SciELO Citation Index as well as Cochrane Central 
Register of Reviews, and Ovid/PsycINFO databases from inception until 
1st June 2020, in English. We used the following keywords: ("treatment" 
OR "intervention" OR "risk" OR "prodrom*" OR "prevention" OR "pro
motion" OR "early intervention" OR "clinical high risk" OR "attenuat*" 
OR "subclinical" OR "high risk" OR "risk of progression") AND ("depress*" 
OR "mood" OR "MDD" OR "major depres*" OR "affective") AND "meta- 
analysis". We manually reviewed the references of previously published 
articles using MEDLINE and extracted additional relevant titles. Articles 
identified were screened as abstracts, and after the exclusion of those 
which did not meet our inclusion criteria, the full texts of the remaining 
articles were assessed for eligibility, and decisions were made regarding 
their inclusion in the review. 

Inclusion and exclusion criteria 

Studies included were a) meta-analyses (pairwise or network, 
aggregate or individual participant data), b) evaluating any primary 
preventive intervention for depressive symptoms and/or depressive 
disorders (universal, selective or indicated (Fusar-Poli et al., 2019a)), c) 
with a comparison condition, d) in a population without reported 
ICD/DSM diagnoses of depressive disorders, e) written in English. 
Studies excluded were a) individual studies, study protocols, conference 
proceedings, systematic reviews without quantitative analyses, grey 
literature or unpublished data and any other non-meta-analytical study, 
b) carried out in individuals already affected by an established ICD/DSM 
depressive disorder, c) aiming to prevent symptoms other than depres
sive symptoms or depressive disorders, d) focusing on the prevention of 
bipolar depression, e) not in English, f) with <6/11 total score in the 
"Assessing the Methodological Quality of Systematic Reviews” 
(AMSTAR) (Faggion, 2015). 

To respect the hierarchy of the evidence (see eMethods 1 for ratio
nale), if ≥2 meta-analyses addressing the same intervention and tar
geting the same individuals were found, individual participant data 
meta-analyses were preferred over aggregate network meta-analyses, 
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Table 1 
Main characteristics of the included meta-analyses by age range and target population  

Study Particular population Gordońs 
classification 

Setting Intervention 
type 

Comparison Outcome 

Prenatal/perinatal period 
General population + at-risk individuals 
(O’Connor et al., 2019) Pregnant women or young 

mothers 
U, S, I Any Any AC, NI, Placebo Disorders 

(Dennis and Dowswell, 2013) Pregnant women or young 
mothers 

U, S, I Any PS TAU Symptoms, 
disorders 

(Cluxton-Keller and Bruce, 
2018) 

Pregnant women or young 
mothers 

U, I Any PS NI, TAU, WL Symptoms 

(Goodman et al., 2018) Pregnant women or young 
mothers 

U, S, I Any PS N.a Symptoms, 
disorders 

General population       
(Carter et al., 2019) Postnatal women U Any Exercise AC, NI, Placebo Symptoms 
At-risk individuals       
(Benzies et al., 2013) Postnatal women S Any PS AC, TAU Symptoms 
Children and adolescents       
General population + at-risk 

individuals       
(Hetrick et al., 2015) Any U, S I Any PS AC, NI Symptoms, 

disorders 
(Werner-Seidler et al., 2017) Any U, S, I School PS AC, NI, WL Symptoms 
(Hetrick et al., 2016) Any U, S, I Any CBT, IPT AP, NI, TAU, WL Symptoms, 

disorders 
(Brunwasser et al., 2009) Any U, S, I Any PRP AC, NI, WL Symptoms, 

disorders 
(Yap et al., 2016) Any U, S, I Any PARENT AC, NI, TAU, WL Symptoms, 

disorders 
(Stockings et al., 2016) Any U, S, I Any PHY NI, Placebo, TAU Disorders 
General population       
(Ahlen et al., 2015) Any U Any PS NI Symptoms 
(Dray et al., 2017) Any U Any RFI AC, NI Symptoms 
(Bastounis et al., 2016) Any U Any PRP AC, NI, WL Symptoms, 

disorders 
At-risk individuals       
(Loechner et al., 2018) Family history of depression S Any PS AC, TAU, WL Symptoms, 

disorders 
(Rasing et al., 2017) Any S, I School and community CBT AC, NI, TAU Symptoms 
(Ssegonja et al., 2019) Subthreshold symptoms I Any Group CBT AC, TAU, WL Symptom, 

disorders 
Adults       
General population + at-risk 

individuals       
(Ma et al., 2019) University students U, I Any MBI NL, TAU, WL Symptoms 
(Harrer et al., 2018) University students U, I Internet-based ICT AC, NI, Placebo, WL Symptoms 
(Davies et al., 2014) University students U, I Computer-delivered and 

web-based 
ICT NI, WL Symptoms 

(Breedvelt et al., 2018) Young adults U, S, I Any PS AC, Placebo, TAU, 
WL 

Symptoms 

(Sander et al., 2016) Any U, S, I Any ICT AC, NI, Placebo, 
TAU, WL 

Symptoms 

(Deady et al., 2017) Any U, S, I Any ICT, CBT AC, TAU, WL Symptoms 
(Deane et al., 2019) Any U, S, I Any Fatty acids AC Symptoms 
(Young et al., 2019) Any U, S, I Any B vitamins Placebo Symptoms 
General population       
(Bellón et al., 2019) Any U Workplace PS AC, placebo Disorders 
(Tan et al., 2014) Any U Workplace PS AC, NI, WL Symptoms 
(Petrie et al., 2019) Physicians U Any PS AC, NI, WL Symptoms 
At-risk individuals       
(Ehret and Sobieraj, 2014) Individuals with Hepatitis C 

treated by IFN-a 
S Any SSRIs Placebo Symptoms, 

disorders 
(Jiang et al., 2014) Individuals with Hepatitis C 

treated by IFN-a 
S Any SSRIs Placebo Symptoms, 

disorders 
(Gu et al., 2020) Individuals with a stroke S Any Antidepressants Placebo Symptoms, 

disorders 
(Zhou et al., 2020) Individuals with a stroke S Any SSRIs Placebo Disorders 
(Yi et al., 2010) Individuals with a stroke S Any Fluoxetine Placebo Symptoms, 

disorders 
(Feng et al., 2018) Individuals with a stroke S Any Sertraline Placebo Symptoms, 

disorders 
(Salter et al., 2013) Individuals with a stroke S, I Any Pharmacological Placebo Disorders 
(Zahid et al., 2020) Individuals with cancer S, I Any Any AC, TAU, WL Symptoms, 

disorders 
(Nigatu et al., 2019) Individuals with subthreshold 

symptoms 
I Workplace PS TAU, WL Symptoms 

(Cuijpers et al., 2014) I Any PT AC, TAU, WL, 

(continued on next page) 
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and this over aggregate pairwise meta-analyses. The most recent study 
was selected when the previous criteria did not apply. If, after applying 
the hierarchical criteria, two studies were similar, both were included 
(Fusar-Poli et al., 2020). 

Data extraction 

Two researchers (JVS, AP) independently extracted data from all 
included studies into a database (a Microsoft Excel spreadsheet). A third 
author (GSP) cross-checked the data extraction. Summary of included 
variables included the following information: first author and year of 
publication, interventions, type of primary prevention (universal vs se
lective vs indicated, eTable 1), number of studies included in each meta- 
analysis, sample size, age, % females, type of diagnostic assessment 
(clinical vs psychometric), comparison condition (active control vs no 
intervention vs placebo vs treatment as usual vs waiting list), outcome 
(symptoms vs disorders), randomization (required vs not required), 
quality assessment (see below), credibility (see below) and key findings. 
Interventions encompassed psychosocial interventions and pharmaco
logical interventions. 

Data synthesis and effect measures 

We ran a systematic umbrella review of the key meta-analytical re
sults from the included studies. Results were stratified by: (i) age range 
(prenatal/perinatal period - usually including adolescents and young 
adults - vs children and adolescents (≤19 years) vs adults vs elderly 
(≥75 years) vs mixed- including both adults and adolescents but 
excluding the prenatal/perinatal period-, (ii) target population (general 
population only vs at-risk individuals only vs general population + at- 
risk individuals) and (iii) type of intervention provided (see above). At- 
risk individuals include individuals with risk factors for depression 
(selective approaches), individuals with subthreshold symptoms (indi
cated approaches), or both. Further sensitivity analyses were conducted 
within meta-analyses in which all studies were randomized controlled 
trials. 

To summarize the meta-analytical evidence in the literature, we 
provided the median and largest effect size for each of the categories (i- 
iii), selecting the most representative and comprehensive meta-analysis 
provided by each study, respecting the hierarchy of the evidence. For 
continuous data, all metrics were converted into Standardized Mean 
Difference (SMD) using Comprehensive Meta-Analysis (v3) (Borenstein 
et al., 2013) and Psychometrica (Lenhard and Lenhard, 2016). 

Categorical data were all converted to risk ratio (RR). Whenever RR was 
not available, risk difference (RD) was extracted. To convert RD into RR, 
we then used the standard formula of the confidence interval of the RD 
to derive the number of events in the intervention and control arms 
(Hackshaw, 2009), and then used these estimated number of events to 
calculate the RR. To our knowledge, there is no standard method to 
convert RD into RR without knowing other information, such as the 
baseline risk. Odds ratio (OR) was converted into RR (Zhang and Yu, 
1998), assuming a prevalence of depression of 12.9% in the general 
population (Lim et al., 2018). The significance level for effect sizes was 
set at alpha=0.05. 

Quality assessment and credibility criteria 

The quality of the included meta-analyses was assessed with the 
AMSTAR tool (Shea et al., 2009). AMSTAR is a reliable and valid mea
surement tool to assess the methodological quality of systematic re
views. AMSTAR assesses 11 items and provides a score from 0 (low 
quality) to 11 (high quality) (eMethods 2). As per protocol, to ensure 
adequate methodological quality evidence that could lead to appro
priate executive summary recommendations, only studies in which 
6-11/11 (>50%) of the obtained scores were included in the review. 
Furthermore, AMSTAR-PLUS Content was used to evaluate the content 
and the potential biases of the included studies, using six quality items 
related to the blinding, sample size, sample size per arm, presence of 
observed case analyses, heterogeneity of the primary outcome and 
publication bias (range, 0-8) (Correll et al., 2017). 

To identify the most credible interventions, we applied the following 
five criteria: i) p values <0.005; ii) sample size >1000; iii) largest study 
significant; iv) AMSTAR score >75% total score (i.e., >8/11); v) 
AMSTAR-PLUS Content score >75% total score (i.e. ≥6/8) (Koletsi 
et al., 2020; Solmi et al., 2020c). Credibility was considered high if 5/5 
credibility criteria were met, moderate if 4/5 credibility criteria were 
met and insufficient or low if ≤3/5 credibility criteria were met (Dra
gioti et al., 2019). All meta-analyses including at least one 
non-randomized clinical trial were considered as having low/
insufficient credibility. 

Standards for guideline development 

To develop the recommendations, we followed the Preventive Ser
vices Task Force (USPSTF) grading system (U.S. Preventive Services 
Task Force, 2012) (eTable 3), which is suited explicitly for preventive 

Table 1 (continued ) 

Individuals with subthreshold 
symptoms 

Symptoms, 
disorders 

Elderly       
General population + at-risk 

individuals       
(Forsman et al., 2011) Elderly U, S, I Any PS AC, NI Symptoms, 

disorders 
(Almeida et al., 2015) Elderly U, S Any B vitamins Placebo Symptoms 
Mixed age range       
General population + at-risk 

individuals       
(Conejo-Cerón et al., 2017) Any U, S, I Primary care PS Placebo, NI Symptoms 
(van Zoonen et al., 2014) Any U, S, I Any PSYCHOL AC, NI, Placebo, 

TAU 
Disorders 

(Cuijpers et al., 2009) Any U, S, I Any PE AC, NI, TAU, WL Disorders 
At-risk individuals       
(Cuijpers et al., 2016) Subthreshold symptoms I Any IPT AC, TAU Disorders 
(Krishna et al., 2015)b Subthreshold symptoms I Any Group PT AC, TAU, WL Symptoms, 

disorders 

AC: Active control; CBT: Cognitive Behavioural Therapy I: Indicative; ICT: information and communication technologies; IFN-a: Interferon alfa; IPT: Interpersonal 
Therapy; MBI: Mindfulness-based interventions; NI: No Intervention; PARENT: Parenting interventions; PE: Psychoeducation; PRP: Penn Resiliency Program; PS: 
Psychosocial; PSYCHOL: Psychological; PT: Psychotherapy; RFI: Resilience focused interventions; S: Selective; SSRIs: Selective serotonin reuptake inhibitors; TAU: 
Treatment as usual; U: universal; WL: Waiting List. 
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approaches and has already received extensive validation (Addington 
et al., 2017; Curry et al., 2019; Fusar-Poli et al., 2020; Jemal et al., 
2015). Guideline development reached consensus across the 
multi-disciplinary ECNP PMD-MHP Network. 

Results 

Characteristics of the database 

The literature search yielded 8,042 records. After the exclusion of 
non-relevant titles or abstracts, 281 full-text articles were screened. 
Forty-six meta-analyses were finally included (Fig. 1), encompassing 
928 individual studies and 286,429 total participants. The mean age of 
the individuals was 22.4 years (range from 10.7 years (Yap et al., 2016) 
to 77 years (Forsman et al., 2011)). 81.1% individuals were female 
(range from 29% females (Young et al., 2019) to 100% females (Benzies 
et al., 2013; Carter et al., 2019; Cluxton-Keller and Bruce, 2018; Dennis 

and Dowswell, 2013; Dennis et al., 2008; Goodman et al., 2018; 
O’Connor et al., 2019)) (eTable 4). 

Six (13.0%) meta-analyses focused on the prenatal/perinatal period; 
12 (26.1%) on children and adolescents; 21 (45.7%) on adults; two 
(5.3%) on elderly; five (10.9%) on mixed age ranges. The target popu
lation in seven (15.2%) meta-analyses was the general population, in 16 
(34.8%) individuals at-risk [either for risk factors for depression (se
lective approaches), for subthreshold symptoms (indicated approaches), 
or for both)], and in 23 (50%) both individuals in the general population 
and at risk for depression. The most frequently studied interventions 
were psychosocial interventions (77.8%). Most (56.5%) studies in the 
literature included a mixture of universal, selective and indicated in
terventions (eTable 1 (WHO, 2004)). These are reported in the Table 1 
and in the supplementary material for each study (eTable 4). Narrative 
results by target population (general population, at-risk population, 
general population+ at-risk population) can be found in eResults. 

Table 2 
Efficacy of preventive interventions for depression according age range, target population and type of intervention   

Overall Randomized 
controlled 
trials only            

K 
median 
(total) 

K sample size 
(total) 

Median 
effect 
size 

Largest 
effect 
size 

INT>
CTRL 
(%) 

% 
MOD/ 
HIGH 
CRED 

K 
median 
(total) 

K sample 
size (total) 

Median 
effect 
size 

Largest 
effect 
size 

INT>
CTRL 
(%) 

% 
MOD/ 
HIGH 
CRED 

SYMPTOMS             
Population age range             
Prenatal/perinatal 6 (65) 919 (30,022) 0.38 0.53 83.3 0 6 (65) 919 

(30,022) 
0.38 0.53 83.3 0 

Children and adolescents 32 (387) 7,525 
(114,229) 

0.20 0.32 83.3 0 32 (370) 7,525 
(111,731) 

0.20 0.32 81.8 0 

Adults 9 (214) 1,913 
(33,040) 

0.30 0.53 94.1 5.9 12 (208) 2,181 
(31,636) 

0.25 0.52 93.3 6.7 

Elderly 10 (21) 1,097 (2,195) 0.22 0.25 100 0 2 (2) 498 (498) 0.25 0.25 100 0 
Mixed age range 11 (22) 4,105 (8,211) 0.19 0.22 100 50 11 (22) 4,105 

(8,211) 
0.19 0.22 100 50 

Target population             
General population 9 (143) 2,275 

(48,056) 
0.10 0.53 75 0 9 (140) 1,597 

(47,910) 
0.11 0.52 71.4 0 

At-risk individuals 10 (183) 1,096 
(43,605) 

0.22 0.40 85.7 0 12 (180) 935 
(42,017) 

0.26 0.40 84.6 0 

General population + at- 
risk individuals 

17 (383) 2,498 
(96,036) 

0.22 0.53 94.1 11.8 16.5 
(347) 

2,681 
(92,171) 

0.23 0.53 93.3 13.3 

Type of intervention             
Psychosocial 

interventions 
16 (647) 2,498 

(180,208) 
0.22 0.53 93.5 6.5 16.5 

(608) 
2,498 
(175,867) 

0.22 0.53 92.9 7.1 

Psychopharmacological 
interventions 

7 (62) 671 (7,489) 0.23 0.26 62.5 0 7 (59) 671 
(6,231) 

0.2 0.26 57.1 0 

DISORDERS             
Population age range             
Prenatal/perinatal 39 (78) 12,042 

(24,085) 
0.55 0.50 100 0 28 (28) 1,700 

(1,700) 
0.50 0.50 100 0 

Children and adolescents 15 (549) 3,726 
(170,529) 

0.56 0.41 70 0 43 (489) 7,525 
(144,669) 

0.66 0.41 66.7 0 

Adults 7 (99) 776 (40,654) 0.48 0.28 90.9 9.1 8 (89) 1,257 
(38,725) 

0.48 0.28 88.9 11.1 

Elderly 19 (19) 1,697 (1,697) n.s. n.s. 0 0 N.a N.a N.a N.a N.a 0 
Combination 7 (51) 846 (7,784) 0.70 0.33 75 0 7 (51) 846 

(7,784) 
0.70 0.33 75 0 

Target population             
General population 26 (201) 1,257 

(75,634) 
0.56 0.28 75 0 26 (201) 1,257 

(75,634) 
0.56 0.28 75 0 

At-risk individuals 18 (299) 4,356 (84095) 0.76 0.28 92.9 7.1 8 (246) 3,768 
(58,804) 

0.59 0.28 92.3 7.7 

General population + at- 
risk individuals 

26 (296) 14,158 
(85020) 

0.75 0.43 60 0 28 (210) 6,214 
(58,400) 

0.79 0.43 70.0 0 

Type of intervention             
Psychosocial 

interventions 
18 (671) 2,209 

(207,254) 
0.61 0.28 84.1 0 18 (607) 4,954 

(159,493) 
0.62 0.28 81.2 0 

Psychopharmacological 
interventions 

7 (125) 1,257 
(37,495) 

0.48 0.28 55.5 11.1 8 (50) 723 
(33,385) 

0.48 0.28 62.5 12.5 

Cred: Credibility; Ctrl: Control; Int: Intervention; K: Number of individual studies; MOD: Moderate. 
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Umbrella review 

Preventive interventions for depressive symptoms 
Considering all 39 (84.8%) meta-analyses, 709 studies (median 

k=12) and 187,697 individuals (median=1,632) that focused on 
depressive symptoms were included in the present work. The median 
effect size for any intervention was SMD=0.22. The largest effect size 
was SMD=0.53. 87.2% of the interventions had a significant effect size. 
Considering the 35 (76.1%) meta-analyses including only randomized 
controlled trials (RCTs), 667 individual studies (median k=12) and 
182,098 individuals (median n=1,544) were included. The median ef
fect size was SMD=0.21. The largest effect size was SMD=0.53. 85.7% of 
the interventions had a significant effect size (Table 2, eTable 4). 

Preventive interventions for depressive disorders 

Considering all 28 (60.9%) meta-analyses, 796 studies (median 
k=15) and 244,749 individuals (median=2,181) that focused on 
depressive disorders were included in the present work. The median 
effect size was RR=0.54. The largest effect size was RR=0.28. 75% in
terventions had a significant effect size. Considering the 24 (52.2%) 
meta-analyses including only RCTs, 657 individual studies (median 
k=16) and 192,878 individuals (median n=2,181) were included. The 
median effect size was RR=0.54. The largest effect size was RR=0.28. 
75% of interventions had a significant effect size (Table 2, eTable 4). 

Preventive interventions during the prenatal/perinatal period 

Considering all six (13.0%) meta-analyses, those focusing on 
depressive symptoms included 65 individual studies (median k=6) and 
30,022 individuals (median n=919). The median effect size was 
SMD=0.38. The largest effect size was SMD=0.53. 83.3% of in
terventions had a significant effect size. The two (4.3%) meta-analyses 
focusing on depressive disorders included 78 individual studies (me
dian k=39) and 24,085 individuals (median n=12,042). The median 
effect size was RR=0.55. The largest effect size was RR=0.50. 100% of 
the interventions had a significant effect size (Table 2, Fig. 2) 

Considering the six (13.0%) meta-analyses including only RCTs, 
those focusing on depressive symptoms included 65 individual studies 
(median k=6) and 30,022 individuals (median n=919). The median 

effect size for preventive interventions for depressive symptoms in 
women in the prenatal/perinatal period was SMD=0.38. The largest 
effect size was SMD=0.53. 83.3% of interventions had a significant ef
fect size. Only one meta-analysis including only RCTs focused on 
depressive disorders. It included 28 individual studies and 1,700 in
dividuals. Its effect size was RR=0.50 (Table 2, Fig. 2). 

Preventive interventions for children and adolescents 

Considering all 12 (26.1%) meta-analyses, those focusing on 
depressive symptoms as an outcome included 387 individual studies 
(median k=32) and 114,229 individuals (median n=7,525). The median 
effect size was SMD=0.2. The largest effect size was SMD=0.32. 83.3% 
of the interventions had a significant effect size. The 10 (21.7%) meta- 
analyses focusing on depressive disorders as an outcome included 549 
individual studies (median k=15) and 170,529 individuals (median 
n=3,726). The median effect size was RR=0.56. The largest effect size 
was RR=0.41. 70% of the interventions had a significant effect size 
(Table 2, Fig. 2). 

Considering the 11 (23.9%) meta-analyses including only RCTs, 
meta-analyses focusing on depressive symptoms as outcome included 
370 individual studies (median k=72) and 111,731 individuals (median 
n=7,525). The median effect size was SMD=0.20. The largest effect size 
was SMD=0.32. 81.8% of the interventions had a significant effect size. 
The nine (19.6%) meta-analyses focusing on depressive disorders as 
outcome included 489 individual studies (median k=43) and 144,669 
individuals (median n=7,525). The median effect size was RR=0.66. 
The largest effect size was RR=0.41. 66.7% of the interventions had a 
significant effect size (Table 2, Fig. 2). 

Preventive interventions for adults 

Considering all 17 (37.0%) meta-analyses, those focusing on 
depressive symptoms included 214 individual studies (median k=9) and 
33,040 individuals (median n=1,913). The median effect size for pre
ventive interventions for depressive symptoms in adults was SMD=0.30. 
The largest effect size was SMD=0.53. 94.1% of interventions had a 
significant effect size. The 11 (23.9%) meta-analyses focusing on 
depressive disorders included 99 individual studies (median k=7) and 
40,654 individuals (median n=776). The median effect size was 

Table 3 
Preventive interventions focusing on individuals with a medical condition  

INTERVENTION  Post-test 
(0-4 weeks) 

Short-term 
(<6 months) 

Long-term 
(≥6 months) 

Credibility 

Hepatitis C treated by interferon-alpha 
SSRIs Symptoms N.s. 0.5/5 

SMD=0.26 N.s. N.s. 0.5/5 
Disorders RR=0.56-0.59 0.5/5 

Individuals with Cancer 
Pharmacological treatmentsa Symptoms     

Disorders RR=0.34 2/5 
Psychosocial interventions Symptoms SMD=0.23 2/5 

Disorders     
Other interventionsb Symptoms SMD=0.17 2/5 

Disorders     
Stroke 
Any pharmacological INT Symptoms SMD=0.2 3/5 

Disorders RR=0.37 3/5   
RR=0.34 3/5 

SSRIs Symptoms     
Disorders RR=0.78 5/5 

Fluoxetine Symptoms N.s. 1/5 
Disorders RR=0.28 1/5 

Sertraline Symptoms     
Disorders RR=0.48 3/5 

SSRIs: selective serotonin reuptake inhibitors 
a Melatonin, citalopram, escitalopram 
b Exercise, physical therapies, support, meditation 
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RR=0.48. The largest effect size was RR=0.28. 90.9% of the in
terventions had a significant effect size (Table 2, Fig. 2). 

Considering the 15 (32.6%) meta-analyses including only RCTs, 
those focusing on depressive symptoms included 208 individual studies 
(median k=12) and 31,636 individuals (median n=2,181). The median 
effect size for preventive interventions for depressive symptoms in 
adults was SMD=0.25. The largest effect size was SMD=0.52. 93.3% of 
the interventions had a significant effect size. The nine (19.6%) meta- 
analyses focusing on depressive disorders included 89 individual 
studies (median k=8) and 38,725 individuals (median n=1,257). The 
median effect size was RR=0.48. The largest effect size was RR=0.28. 
88.9% of the interventions had a significant effect size (Table 2, Fig. 2). 

Preventive interventions for the elderly 

Considering all two (4.3%) meta-analyses, meta-analyses focusing on 
depressive symptoms included 21 individual studies (median k=10) and 
2,195 individuals (median n=1,097). The median effect size was 

SMD=0.22. The largest effect size was SMD=0.25. 100% of in
terventions had a significant effect size. Only one meta-analysis focused 
on the prevention of depressive disorders. It included 19 individual 
studies and 1,697 individuals. Its results were not significant (p>0.05) 
(Table 2, Fig. 2) 

Considering the meta-analyses including only RCTs, only one meta- 
analysis focused on the prevention of depressive symptoms. It 
included two individual studies and 498 individuals. Its effect size was 
RR=0.25. No studies including only RCTs evaluated preventive in
terventions for depressive disorders in the elderly (Table 2, Fig. 2). 

Preventive interventions for individuals with mixed age ranges 

Considering all meta-analyses evaluating mixed age ranges 
(including both adults and adolescents but excluding the prenatal/ 
perinatal period), the two (4.3%) meta-analyses focusing on depressive 
symptoms included 22 individual studies (median k=11) and 8,211 
individuals (median n=4,105). The median effect size was SMD=0.19. 

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flowchart outlining study selection process.  
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The largest effect size was SMD=0.22. 100% of the interventions had a 
significant effect size. The four (8.7%) meta-analyses focusing on 
depressive disorders included 51 individual studies (median k=7) and 
7,784 individuals (median n=846). The median effect was RR=0.70. 
The largest effect size was RR=0.33. 75% of the interventions had a 
significant effect size (Table 2, Fig. 2) 

Considering the two (4.6%) meta-analyses including only RCTs, 
meta-analyses focusing on depressive symptoms included 22 individual 
studies (median k=11) and 8,211 individuals (median n=4,105). The 
median effect size was SMD=0.19. The largest effect size was 
SMD=0.22. 100% of the interventions had a significant effect size. The 
four (8.7%) meta-analyses focusing on depressive disorders included 51 

individual studies (median k=7) and 7,784 individuals (median n=846). 
The median effect size was RR=0.70. The largest effect size was 
RR=0.33. 75% of the interventions had a significant effect size (Table 2, 
Fig. 2) 

Quality assessment and credibility assessment 

The quality of the 46 meta-analyses according to the AMSTAR was 
median=9, interquartile range IQR=8-9, range from 6 to 11 (eTable 4). 
The quality of the included studies according to AMSTAR-PLUS Content 
median score was 4.25 (IQR=4-5), range from 2 to 6. 

Most meta-analyses (43, 93.5%) had insufficient or low credibility, 
mostly due to lack of double blinding in all the included studies (37, 
80.4%) or due to the largest study not being significant (32, 69.%). Two 
meta-analyses (4.3%) (Breedvelt et al., 2018; Conejo-Cerón et al., 2017), 
had moderate credibility and one (2.2%) (Zhou et al., 2020) had high 
credibility according to our criteria. Reduction of depressive symptoms 
using psychosocial interventions for young adults (CBT, mindfulness, 
mind-body, or other approaches) (Breedvelt et al., 2018) and a combi
nation of psychological and educational interventions in primary care 
had moderate credibility (Conejo-Cerón et al., 2017). Efficacy of pre
ventive SSRIs in individuals who had suffered a stroke to prevent 
depressive disorders had high credibility (Zhou et al., 2020) (see eTable 
5 and table 3 where preventive interventions focusing on individuals 
with a medical condition are presented). 

Discussion 

To our knowledge, this is the first comprehensive review summari
zing the evidence obtained from previous meta-analyses evaluating 
primary preventive interventions for depression. We included 46 mod
erate- to high-quality meta-analyses encompassing 286,429 individuals. 
Overall, for depressive symptoms, 87.2% of the interventions were 
significantly superior to the control condition; for depressive disorder 
onset, 75% of the interventions were significantly superior to the control 
condition. Figures were slightly reduced to 85.7% for depressive 
symptoms when considering meta-analyses of RCTs only. Credibility 
was too low in most meta-analyses, mainly due to lack of double 
blinding in all the included studies or the largest study in the meta- 
analysis not being significant, to recommend their implementation. 
SSRIs to prevent depressive disorders in individuals with a stroke (Zhou 
et al., 2020) had the highest credibility. Psychosocial interventions for 
young adults (Breedvelt et al., 2018) and in primary care had moderate 
credibility (Conejo-Cerón et al., 2017). 

Previous evidence suggested that preventive interventions delivered 
at an early age might have a particularly big impact on the prevention of 
depression onset (Gladstone et al., 2011). In children and adolescents, 
83.3% of the interventions for depressive symptoms and 70% of the 
interventions for depressive disorders’ onset were effective according to 
our results. However, none of the interventions had high credibility. All 
meta-analyses focused on psychosocial interventions in that age group, 
possibly due to concerns about the safety of antidepressants in children 
and adolescents, which in turn are driven by poor reporting and biased 
evidence as recently shown in a large-scale umbrella review on the 
safety of psychotropic medications in children and adolescents with 
mental disorders (Solmi et al., 2020a). Furthermore, it is common for 
clinical trials to exclude children and adolescents. Thus, current evi
dence is insufficient to assess the balance of benefits and harms for 
psychopharmacological medication (Grade I) (Table 4). However, an
tidepressant medication has shown to reduce relapse/recurrence of 
depression in children and adolescents who have already suffered a 
depressive episode (Cox et al., 2012). On the other hand, children and 
adolescents seem to be an appropriate target for preventive psychosocial 
interventions, particularly psychotherapeutic interventions, such as 
cognitive behavioural therapy (CBT) (Rasing et al., 2017), group-based 
CBT (Ssegonja et al., 2019) or metacognitive strategies (Kajka and 

Table 4 
Executive summary: Relevant ECNP PMD-MHP Network recommendations for 
the prevention of depression  

Stage Intervention Recommendation 
Prenatal/ 

perinatal 
period 

Psychopharmacological 
treatments 

Grade I: Current evidence is 
insufficient to determine the 
balance of benefits and harms for 
these interventions.  

Psychosocial interventions Grade C: Current evidence suggests 
that psychosocial interventions 
(psychoeducation or psychological 
interventionsa) should be offered to 
selected pregnant women or during 
the peripartum period, depending 
on individual circumstances and 
based on professional judgment 
and patient preferences and values. 

Children and 
adolescents 

Psychopharmacological 
treatments 

Grade I: Current evidence is 
insufficient to determine the 
balance of benefits and harms for 
these interventions.  

Psychosocial interventions Grade C: Current evidence suggests 
that psychosocial interventions 
(psychoeducation or psychological 
interventionsa) should be offered to 
selected children and adolescents 
depending on individual 
circumstances and based on 
professional judgment and patient 
preferences and values. 

Adults Psychopharmacological 
treatments 

Grade B-C: Current evidence 
suggests that SSRIs should be 
offered to selected individuals who 
have suffered a stroke, depending 
on individual circumstances and 
based on professional judgment 
regarding safety and patient 
preferences and values.  

Psychosocial interventions Grade C: Current evidence suggests 
that psychosocial interventions 
(psychoeducation or psychological 
interventionsa) should be offered to 
selected individuals depending on 
individual circumstances and based 
on professional judgment and 
patient preferences, particularly to 
young adults. Psychosocial 
interventions should be considered 
after risks and benefits are balanced 
in healthcare professionals and 
individuals at risk. 

Elderly Psychopharmacological 
treatments 

Grade I: Current evidence is 
insufficient to determine the 
balance of benefits and harms for 
these interventions.  

Psychosocial interventions Grade I: Current evidence is 
insufficient to determine the 
balance of benefits and harms for 
these interventions.  

a Among the psychological interventions, those improving psychological 
health and wellbeing, with a cognitive-behavioural orientation have the most 
robust evidence. 
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Kulik, 2021), conducted in school settings (Werner-Seidler et al., 2017). 
Although there seems to be more evidence for target-specific psycho
therapeutic interventions (Hetrick et al., 2016) than other psychosocial 
interventions (e.g. parenting interventions) (Yap et al., 2016), the 
credibility of these interventions is not high enough to provide Grade A 

or Grade B recommendations. This finding is in line with meta-analytical 
evidence for the prevention of psychosis in children and adolescents 
(Catalan et al., 2020), where there is not enough evidence to recommend 
any one specific preventive intervention over the others. There is also 
not enough evidence for physical activity– which has overall shown 

Fig. 2. Median and highest effect size stratified by population age range, target population and type of intervention (symptoms left, disorders right)  
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beneficial effects on physical and mental health (Ashdown-Franks et al., 
2020; Murri et al., 2018)– to be recommended as a first-line intervention 
for the prevention of depression in those individuals at high risk for 
depression. However, physical activity may be a promising intervention 
to promote some good mental health core domains, particularly physical 
health (Fusar-Poli et al., 2019b). Further evidence about the efficacy of 
nutrition-based interventions is needed as well (Chopra et al., 2021). 
Stratifying by interventions focusing on the general population (uni
versal approach) or at-risk populations only (targeted approach), me
dian effect sizes were higher for at-risk populations for both depressive 
symptoms (SMD=0.22 vs SMD=0.11) and depressive disorders 
(RR=0.73 vs RR=0.56). Identifying individuals at-risk for depression in 
clinical services may be more challenging than identifying individuals 
at-risk for psychosis (Salazar de Pablo et al., 2021). These may include 
patients with subthreshold depressive symptoms (indicated approaches) 
or with risk factors for depression (selective approaches). For instance, 
individuals with adverse childhood life experiences might be particu
larly vulnerable to depression and thus susceptible to preventive ap
proaches (Kuhn et al., 2016). Psychosocial interventions may be offered 
to at-risk children and adolescents depending on individual circum
stances and based on professional judgment and patient preferences 
(Grade C). 

In adults, who were the most frequently studied population, 94.1% of 
the interventions focusing on depressive symptoms and 90.9% of the 
interventions focusing on depressive disorder onset were effective. 
Regarding psychopharmacological treatments, risks outweigh benefits 
for individuals without a priori risk of developing depression. According 
to our umbrella review, psychopharmacological treatments may be 
considered in individuals with subthreshold symptoms (indicated in
terventions) and individuals with medical conditions (Table 3). Anti
depressants have been used as preventive treatments for individuals 
with hepatitis C treated by interferon-alpha (Ehret and Sobieraj, 2014; 
Jiang et al., 2014), and for individuals with cancer (Zahid et al., 2020) 
(see Table 3). Furthermore, antidepressants reduced the incidence of 
depression (RR=0.33) (Gu et al., 2020)– particularly those with a 
treatment duration ≥1 year (RR=0.34) (Salter et al., 2013)– and 

improved symptoms of depression (SMD=0.20) (Gu et al., 2020) after an 
acute stroke. Under individual circumstances, professional judgment 
and patient preferences, antidepressants– preferably SSRIs due to the 
favourable adverse-effect profile– might be offered. However, according 
to current evidence, only the efficacy of preventive SSRIs to prevent 
depressive disorders in individuals who suffered a stroke was considered 
credible. A meta-analysis on the effect of preventive SSRIs in individuals 
with a stroke found side effects to be more common in SSRIs than pla
cebo, including seizures (RR=1.47) and nausea (RR=3.07) (Zhou et al., 
2020). However, other meta-analyses evaluating any SSRI (Mead et al., 
2012) or sertraline in particular (Feng et al., 2018) did not find signif
icant differences between the intervention and the control group 
regarding side effects. Future research should try to advance knowledge 
in personalized medicine to try to anticipate which individuals are more 
likely to suffer clinically relevant side effects (Kloiber et al., 2015). 
Meanwhile, SSRIs should be offered to individuals who have suffered a 
stroke, depending on individual circumstances and based on profes
sional judgment regarding safety and patient preferences (Grade B-C 
evidence). 

Overall, considering individual circumstances, professional judg
ment and patient preferences, psychosocial interventions including 
psychoeducation or psychological interventions as CBT and interper
sonal therapy (IPT), may be offered to prevent depression in adults, 
particularly to young adults who are more likely to benefit from them 
(Grade C). However, psychosocial interventions for young adults 
(Breedvelt et al., 2018) and in primary care were the only interventions 
with moderate credibility (Conejo-Cerón et al., 2017), and there were no 
interventions with high credibility. Among individuals without a priori 
high risk of depression, interventions in the workplace setting prevented 
new cases of depression (Bellón et al., 2019). Psychosocial interventions 
in physicians had the largest effect size (Petrie et al., 2019). This finding, 
along with previous evidence, especially during pandemic periods, 
confirms that healthcare workers are an essential and fragile population 
(Arango, 2020; Salazar de Pablo et al., 2020b) and makes them a target 
population for preventive approaches, especially psychoeducation pro
grams (Salazar de Pablo et al., 2020b). 

Fig. 2. (continued). 
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The incidence of postpartum depression is 12%, and the overall 
prevalence of depression is 17% in healthy mothers without a prior 
history of depression (Shorey et al., 2018). This fact makes the pre
natal/perinatal period an important period to consider implementing 
preventive approaches. The largest umbrella review of meta-analyses of 
observational evidence on the safety of antidepressants to date has 
shown that most of the claimed adverse events in pregnant women and 
their offspring taking antidepressants is actually driven by confounding 
by indication, as most meta-analyses have compared pregnant wom
en/their offspring on antidepressants vs the general population, which 
was for the vast majority not affected by depression (Dragioti et al., 
2019). However, there is no meta-analysis of pharmacological in
terventions during the prenatal/perinatal period to prevent depression. 
Furthermore, it will be challenging to implement RCTs in this popula
tion and the risk-benefit ratio may have to be evaluated using data from 
observational studies or registry data. In any case, current evidence is 
insufficient to assess the balance of benefits and harms of pharmaco
logical interventions during the prenatal/perinatal period to prevent 
depression at the moment (Grade I). Regarding psychosocial in
terventions, current evidence suggests that they can be offered to 
pregnant women (Grade C). Pregnant women have shown a significant 
improvement after receiving psychosocial interventions for depressive 
symptoms (Goodman et al., 2018), as well as for the prevention of 
depressive disorders, including CBT (O’Connor et al., 2019) and IPT 
(O’Connor et al., 2019). Besides, preventive interventions seem to be as 
effective as interventions initiated after depression onset in the pre
natal/perinatal period (Goodman et al., 2018). Universal exercise-based 
interventions also reduced depressive symptoms (SMD=0.52) (Carter 
et al., 2019). Thus, exercise-based interventions could be suitable for 
pregnant women without a particularly high risk for depression, while 
psychotherapy could be offered to high-risk pregnant women. Finally, 
there is not enough evidence to formulate definite recommendations 
regarding preventive approaches for the elderly (Grade I). 

One of the main clinical implications of the primary prevention of 
depression is that it can have an influence not only on the onset of 
depression, but also on future recurrences (Ten Have et al., 2018) and on 
the attenuation of poor outcomes in the medium and long-term (Solmi 
et al., 2020b). For instance, early interventions to enhance resilience 
may be useful to prevent poor mental health outcomes (Ollmann et al., 
2020). Furthermore, they could also have an impact on the future onset 
of mental disorders, including different types of mental disorders, which 
may start with subthreshold depressive symptoms, frequently in in
dividuals with previous risk factors (Oliver et al., 2019). In psychotic 
disorders, depressive symptoms may mark the onset of the psychosis 
prodrome and be particularly relevant for their prognosis (Fusar-Poli 
et al., 2014). Individuals with attenuated psychosis syndrome (APS) also 
frequently suffered from comorbid depressive disorders preceding APS 
(Salazar de Pablo et al., 2019). Regarding other affective disorders, such 
as bipolar disorder, subthreshold symptoms and anxiety symptoms 
frequently appear before the first manic or depressive episode (Noto 
et al., 2015; Vieta et al., 2018). In fact, delays prior to the first treatment 
in bipolar disorder have been associated with more prolonged and more 
severe depressive phases, more comorbid conditions, and less time free 
of symptoms (Birmaher et al., 2006). Other mental disorders, such as 
substance use disorders, also have poorer prognosis if comorbid 
depressive disorders are present (Najt et al., 2011). Thus, the prevention 
of the first episode of depression is important for the prognosis of other 
mental disorders as well (Salazar de Pablo et al., 2020a). 

However, primary preventive interventions face several challenges. 
One of the main challenges is poor adherence to the interventions 
offered by professionals. Not having an established mental disorder, it 
may be difficult for individuals, particularly for those with younger age, 
medical comorbidities, personality disorders, cognitive impairment or 
substance use disorders, to adhere to the preventive treatments (Solmi 
et al., 2020b). Multi-disciplinary and low-threshold interventions, 
including psychoeducation and behavioural interventions, including 

digital interventions, may help overcome this challenge (Solmi et al., 
2020b). Another significant challenge for the establishment of preven
tive measures is the associated cost, especially for face-to-face in
terventions (Deady et al., 2017). Focusing on high-risk populations for 
some of the interventions only (Bellón et al., 2015) and promoting 
artificial intelligence-driven telemedicine interventions (Nair et al., 
2018) have the potential to address difficult-to-reach, vulnerable pop
ulations while decreasing the cost of the interventions. However, early 
mental health interventions are usually cost-effective for the individuals 
and society, as they improve long-term outcomes and reduce the 
long-term adverse personal and economic consequences of poor mental 
health (Arango et al., 2018). 

The results of this study must be interpreted within its limitations. 
First, meta-analyses of the prevention of depression often combined 
universal and targeted, i.e. selective, and indicated interventions in the 
same analyses (Ahlen et al., 2015). This heterogeneity is an intrinsic 
limitation of the underlying research, which we have considered when 
providing our recommendations. Second, meta-analyses of the preven
tion of depression often included both non-randomized and randomized 
clinical trials. To address this issue, we have reported estimates 
including meta-analyses that only considered randomized controlled 
trials separately, finding mostly consistent results. Third, most 
meta-analyses did not provide data on the long-term efficacy of pre
ventive interventions. Future research should evaluate the persistence 
and long-term efficacy of preventive interventions and innovative de
livery formats, such as internet-based therapies and smartphone-based 
interventions (Patoz et al., 2021). Fourth, most meta-analyses 
included no intervention, waiting list placebo and non-active in
terventions as the comparison condition. Thus, we could not establish 
grade A high level of certainty USPSTF recommendations for any spe
cific preventive intervention, as we could not clearly demonstrate its 
effectiveness over the others. Future research should disentangle which 
particular interventions would be the most effective for each of the 
evaluated populations. Fifth, the results from the individual studies were 
not re-analysed for the present work. We converted the effect sizes 
provided to homogeneous comparable measures and reported median 
and largest effect size for each of the categories established. Sixth, 
although the quality of the conducted meta-analyses was moderate to 
high as the AMSTAR results showed, the included studies had frequently 
biases that affected the credibility of the evidence, as the AMSTAR-Plus 
content results showed. Seventh, our umbrella review addressed the 
efficacy but not the safety or tolerability of the interventions, which 
future work might consider, although primary studies, especially of 
psychosocial interventions, should also report more on potential risks of 
the interventions. Finally, as mentioned earlier, the conversion from RD 
to RR is an approximation, and thus, it should be interpreted with some 
caution. 

Conclusions 

Primary preventive interventions for depression can be effective, 
particularly for individuals with risk factors. Among them, clinicians 
may offer SSRIs for individuals post-stroke to prevent depressive disor
ders and psychosocial interventions for children, adolescents, young 
adults and during the prenatal/perinatal period, based on professional 
judgment and patient preferences and values. The credibility for most 
interventions is low at the moment to recommend their systematic 
implementation, indicating that more research is needed for which– 
given the relevance of this topic– adequate funding should be provided. 
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