Omega-3 fatty acids for the treatment of depressive disorders in children
and adolescents: the protocol for a meta-analysis
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Background
Depression is one of the most common mental disorder, with more than 350 million depressed
people worldwide [1]. The prevalence of pediatric depression is also high, with approximately
2.8% of children and 5.6% of adolescents with depression all over the world [2]. What’s worse, a
seventy percent chance of pediatric depression will relapse in 5 years, and 50% of young people
will experience a recurrence at least once during their adult life [3]. Depression does great harm
to young people’s social ability, and it is a major risk factor for suicide in adolescents [1,4].
However, pediatric depression is always under-diagnosed, because they possibly have no those
typical depressive manifestations, such as irritability, mood fluctuating, and school refusal [5,6].
There are maily two interventions: psychotherapy and pharmacotherapy. Psychotherapy is always
the first-line therapy in pediatric depression, but pharmacotherapy especially antidepressants is
also widely used. However, in 2004 the US Food and Drug Administration (FDA) alerted clinicians
to the increased suicide risk in children and adolescents associated with antidepressants use [7].
Omega-3 fatty acids (O3FA), a kind of nutrients, is composed of eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA). It was reported an effective treatment for adult depression
because the deficiency in O3FA increased the risk of depression [8-10]. As O3FA cannot be
synthesized efficiently by human body, so dietary intake is the main source . The mechanism of
O3FA in treating depression may be associated with its anti-inflammatory effects and cell
membrane stability [11]. Several meta-analyses and reviews showed that supplementation of
O3FAs could relieve symptoms of depression for adult age groups [12,13], but no such evidence
especially studied in depressed children and adolescents. Therefore, this meta-analysis is
designed to pool present evidences on efficacy and safety of O3FA in the treatment of children
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and adolescents with depressive disorders.

Method
Criteria for included studies
Types of studies
Only randomized controlled trials (RCTs) with a parallel design will be selected. Studies will be
excluded : trials without random design or with just quasi-random design; data of outcomes
couldn’t be acquired; studies with duplicated data..
Types of participants
Children aged 6-12 and/or adolescents aged 13-18 with depressive disorders will be included.
Types of interventions
The intervention group could be O3FA treatment, or any component of it (EPA or DHA), but no
combined treatments like psychotherapy or antidepressants. The comparison group should be
placebo treatment.
Types of outcome measures
The efficacy outcome should be assessed by depression scales, such as The Children’s Depression
Rating Scale (CDRS), revised CDRS (CDRS-R), Beck Depression Inventory (BDI) and Children’s
Depression Inventory (CDI). We use the end-point score of depressive scale in each group as our
primary efficacy outcome. The secondary efficacy outcome is the response rate to omega-3
treatment. The response rate is defined as ≥50% change from baseline on depression score or a
score of ≤28 at the end-point of a trial on the CDRS-R [14]. We also investigate all-cause
discontinuation as safety outcome.
Search strategy
Electronic databases: PubMed, Embase, Cochrane Library, Web of Science, PsycINFO citations and
ClinicalTrials.gov, will be searched with these search terms: (‘omega-3’ or ‘n-3’ or
‘polyunsaturated fatty acid*’ or ’unsaturated fatty acid*’ or ‘PUFA’ or ‘eicosapentaenoic acid’ or
‘docosahexaenoic acid’ or ‘EPA’ or ‘DHA’) and (‘child*’ or ‘adolesc*’ or ‘pediatri*’) and (‘depress*’
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or ‘dysthymi*’ or ‘affective disorder*’ or ‘mood disorder*’). Relevant articles will be
hand-searched for eligible reports. No limitations will be applied in the search.
Selection of trials
Two author review the titles and abstracts of all the searched records, independently. Based on
titles and abstracts , the two author choose those potential records for further evaluation. After
reviewing the full texts, those eligible will be included in our meta-analysis according to the
criteria.
Data extraction
The following data are collected: publication information (the first author, publication year, study
country), study and patients characteristics (study design type, sample size, age group, diagnostic
criteria, severity of depression, rating scales, daily dosage and duration of O3FA, ratio or dosage
of EPA and DHA), outcome data (baseline data, post-treatment data, drop-out rate, adverse
events). Data will be extracted by the two reviewers (ZL and ZXY) independently. When meeting
missing data or information, one author will e-mail the authors for further acquisition.
Disagreements are resolved by discussion.
Quality assessment
Quality of studies will be assessed by the Cochrane Collaboration’s risk-of-bias method [15].
According to the Cochrane’s recommendations, we will appraise risk of bias from six domains,
including random sequence generation, allocation concealment, blinding of participants and
personnel, binding of outcome assessment, incomplete outcome data, and selective reporting
and other bias. Each domain is rated as ‘high bias’, ‘low bias’ or ‘unclear’. Quality of studies will be
assessed by the two reviewers (ZL and ZXY) independently. Disagreements are resolved by
discussion.
Statistical analysis
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We will use RevMan 5.3 version software and Stata 13.0 to perform all the analyses in the
meta-analysis. We choose standard mean differences (SMDs) with 95% confidence intervals (CIs)
to estimate effect size of continuous variables and the odds ratios (ORs) with 95%CIs to estimate
effect size of dichotomous variables. For continuous variables, difference of the end-point data
with standard deviation (SD) between O3FA and placebo is the effect value [16]. A
random-effects model will be used to calculate the effect sizes for expected heterogeneity. If SD is
unavailable in a article and could not contact the authors, we will calculate it from reported P
values, t values, CIs or standard errors (SEs) in the article [17]. The heterogeneity will be
calculated by the test of inconsistency (I2) [18]. To investigate the possible sources of
heterogeneity, we will conduct subgroup analyses. The publication bias will be evaluated by Egger
tests when there are more than ten trials [19]. A two-sided P value of less than 0.05 is considered
statistically significant.
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