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ABSTRACT
Background: Studies of single nutrients on depression have pro-
duced inconsistent results, and they have failed to consider the
complex interactions between nutrients. An increasing number of
studies in recent years are investigating the association of overall
dietary patterns and depression.
Objective: This study aimed to systematically review current liter-
ature and conduct meta-analyses of studies addressing the associa-
tion between dietary patterns and depression.
Design: Six electronic databases were searched for articles pub-
lished up to August 2013 that examined the association of total diet
and depression among adults. Only studies considered methodolog-
ically rigorous were included. Two independent reviewers com-
pleted study selection, quality rating, and data extraction. Effect
sizes of eligible studies were pooled by using random-effects
models. A summary of the findings was presented for studies that
could not be meta-analyzed.
Results: A total of 21 studies were identified. Results from 13
observational studies were pooled. Two dietary patterns were iden-
tified. The healthy diet pattern was significantly associated with
a reduced odds of depression (OR: 0.84; 95% CI: 0.76, 0.92; P ,
0.001). No statistically significant association was observed be-
tween the Western diet and depression (OR: 1.17; 95% CI: 0.97,
1.68; P = 0.094); however, the studies were too few for a precise
estimate of this effect.
Conclusions: The results suggest that high intakes of fruit, vegeta-
bles, fish, and whole grains may be associated with a reduced de-
pression risk. However, more high-quality randomized controlled
trials and cohort studies are needed to confirm this finding, specif-
ically the temporal sequence of this association. Am J Clin Nutr
2014;99:181–97.

INTRODUCTION

Depression is a common mental health disorder and is esti-
mated to affect 350 million people worldwide (1). It is expected
to be the world’s second leading cause of disease burden by the
year 2020. Depression is associated with decreased productivity,
poor psychosocial outcomes, and decreased quality of life and
well-being (2). In addition, health care services to manage this
condition cost governments billions of dollars each year (1). In
view of its public health impacts, there is a need for new ap-
proaches to prevent depression or to delay its progression.

There has been much debate within the past few years re-
garding the development of universal interventions to prevent
those at high risk of developing depression and those with current

depressive symptoms from developing major depressive disorder
(3, 4). However, most research for depression has been devoted to
tertiary treatment, including individualized pharmacologic and
psychological treatments (5). There is a need for more research
focused on the prevention of depression among community-
dwelling individuals.

An emerging body of evidence has suggested that nutrition
plays an important role in mental health (6, 7). In the past, most
studies have focused on the association of depression with
specific nutrients or foods (6). However, the effect of nutrition on
health is complex and often involves interactions between dif-
ferent nutrients and a variety of food components in addition to
health behaviors. In view of this, there has been a shift in focus
from the study of single nutrients toward total diet and dietary
patterns in recent years (8). Two main approaches have been used
to identify patterns of dietary intake. The a priori approach uses
diet quality scores or indexes, based on dietary guidelines, to
assess an individual’s adherence to a predefined dietary pattern
(8). The a posteriori approach makes use of statistical explor-
atory methods to identify major dietary patterns based on dietary
intake reported by a population (8).

As new studies investigating the association of dietary patterns
with depression emerge, a systematic collection and evaluation of
these findings will provide a better understanding of the role of
total diet on the risk of depression. This systematic review aimed
to critically appraise current literature and conduct meta-analyses
to synthesize the results of studies on dietary patterns and de-
pression among the general population.

MATERIALS AND METHODS

The Preferred Reporting Items for Systematic reviews and
Meta-Analyses statement was used for writing up this systematic
review (9).
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Search strategy

An electronic literature search was conducted of 6 databases:
Medline, Embase, and PsycInfo via Ovid (http://www.ovid.com/);
Cumulative Index to Nursing and Allied Health Literature via
EBSCO (http://www.ebscohost.com/cinahl/); Scopus (http://
www.scopus.com/); and Proquest (http://www.proquest.com/),
for articles published up to August 2013. The following keywords
and index terms were used: “nutrition” or “diet*” or “dietary pat-
tern” or “diet quality” or “food habits” or “nutrition surveys” or “diet
surveys” or “food-frequency questionnaire” or “diet records” AND
“depression” or “depressive disorder” or “affect*” or “psycho-
logical stress” or “depressive symptoms.” All searches were lim-
ited to human studies published in the English language.

Study selection

Titles and abstracts of all articles retrieved in the initial search
were evaluated independently by 2 reviewers (JSL and SH).
Articles not meeting the eligibility criteria were excluded by
using a hierarchical approach based on study design, population
or exposure, and outcome. The reference lists of relevant review
articles identified during this process were also examined to
include additional studies. Full-text articles were retrieved if the
citation was considered eligible, and subjected to a second
evaluation for relevance by the same reviewers. Any disagree-
ments were discussed and resolved by consensus or by a third
independent reviewer (AJH) if necessary.

Eligibility criteria

Relevant articles were obtained and included in this review if
they 1) examined whole diet (regardless of methods used to
define dietary patterns) and included measurements of all dietary
components by using a 24-h dietary recall, food record, food-
frequency questionnaire (FFQ), or similar instruments; 2) in-
cluded depressive symptoms, depressive disorder, or dysthymia
as an outcome measure; and 3) enrolled community-dwelling
adults. Articles were excluded if they 1) examined only in-
dividual nutrients or did not examine all dietary components, 2)
did not report depression data in a format that could be ex-
tracted, or 3) comprised study samples that were not population
based or only focused on a subgroup of individuals with nutri-
tional needs that are different from the general population or
individuals with health conditions that may confound the diet-
depression relation. The inclusion and exclusion criteria for the
selection of studies based on 3 main items—population, expo-
sure, and outcome—are outlined in Table 1.

Quality assessment

Articles considered for inclusion after the second evaluation
were assessed for methodologic quality independently by 2 re-
viewers (JSL and SH or AJH). The quality of all articles was
assessed by using the American Dietetic Association Quality
Criteria Checklist for primary research (10). The articles were
rated based on 4 questions addressing relevance to practice and
10 validity questions addressing scientific soundness. The articles
were subjected to validity assessment only if the answers to all
relevance questions were “Yes.” For each validity question, the
reviewers assigned “Yes” if the criterion was met, “No” if the T
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criterion was not met, “Unclear” if the criterion was not clearly
described, or “N/A” (not applicable) if the criterion did not
apply to the study. The answers for each article were tabulated,
and a rating of positive, negative, or neutral was assigned. Any
disagreements that arose between the reviewers were resolved
through discussion. Positive articles with $6 of the answers to
the validity questions being “Yes,” including all 4 priority
questions, were considered methodologically rigorous and were
included. Negative articles with $6 of the answers to the val-
idity questions being “No” or “Unclear,” did not meet the cri-
teria of a strong quality study and were therefore excluded. If at
least one of the answers to the priority validity questions was
“No” or “Unclear,” the articles were rated “Neutral,” and these
were subjected to a second quality assessment. This second
stage assessed the quality of the dietary assessment tool used in
each “Neutral” article. All “Neutral” articles used an FFQ to
assess dietary intake. If the FFQ was validated, the full text of
the validation study was retrieved and assessed by using the
European Micronutrient Recommendations Aligned Network of
Excellence scoring system (11). Dietary assessment tools scor-
ing.5 were rated “excellent,” scoring 3.5–5 were rated “good,”
scoring 2.5–3.5 were rated “acceptable,” and scoring ,2.5 were
rated “poor.” If the FFQ was not validated, it was rated “poor.”
Neutral articles that used a “poor” dietary assessment tool were
excluded.

Data extraction

Data extractions were performed by 2 independent reviewers
(JSL and SH, or E Gresham) and entered into a predefined data
extraction form. Discrepancies in data extraction were dis-
cussed and resolved by consensus. If there were multiple
publications originating from the same study cohort, the article
reporting the largest sample for the diet and depression mea-
sures was chosen.

The following information was extracted: first author, publi-
cation year and country, study design, study duration (for cohort
studies), sampling frame, sample size, number of cases and controls
(if available), dietary assessment tool and validation method (if
applicable), method of identifying dietary patterns, dietary pat-
terns identified, depression assessment tool, confounders adjusted
for in analysis, and main findings, including the estimates of as-
sociation. When a study provided several estimates with adjust-
ment for different confounders, results were reported for the one
adjusting for the largest number of factors.

Data synthesis

Only the most common patterns of dietary intake or dietary
interventions were considered for meta-analysis. Because the
labeling of dietary patterns varied across studies, as long as the
selected patterns were similar with regards to the most frequently
consumed foods, these studies were grouped and analyzed to-
gether regardless of their original label. For example, most
studies examined dietary patterns with a high intake of fruit and
vegetables, fish, and whole grains, and these studies were pooled
and analyzed together and the corresponding dietary pattern was
labeled “Healthy.” Studies not eligible for inclusion in the meta-
analysis were summarized in a narrative review.

Statistical analysis

The original studies reported the results of dietary pattern
either as categories of dietary factor scores, as continuous diet-
quality scores, or standardized dietary factor scores. To combine
the results, a meta-analysis was conducted in which we evaluated
depression outcomes for higher compared with lower intakes of
dietary patterns: highest compared with lowest categories of
dietary pattern or standardized dietary factor scores. For obser-
vational studies with depression as a binary outcome, ORs, and
95% CIs from individual studies were combined. If studies
reported RR instead of OR, it was treated the same as OR if the
reported incident depression was #20%. If studies treated de-
pression as a continuous variable by way of regression co-
efficients or as a mean difference in depression score between
categories of dietary pattern, standardized coefficients or stan-
dardized mean difference and their corresponding SEs were
multiplied by 1.81 to convert them to log ORs and the corre-
sponding SElog OR according to the Hasselblad and Hedges method
(12, 13).

Random-effects models were used for the analysis. Hetero-
geneity was assessed by using the I2 statistic (14). If results showed
significant heterogeneity, potential sources of heterogeneity were
explored by using meta-regression and subgroup analysis, with the
following covariates: age (as continuous variable and age groups:
,65 or$65 y), sex, country (United States or European countries),
study design, methods used to identify dietary patterns (a posteriori
or a priori), dietary intake assessment (FFQ or dietary recalls),
depression measure (symptom inventories or diagnostic), percent-
age of depression cases at baseline (as continuous variable and
,20% or $20%), and methodologic quality (“Positive” or “Neu-
tral”). Publication bias was examined through a contour-enhanced
funnel plot to look for asymmetry (15). All statistical analyses were
conducted by using Stata version 11 (StataCorp) (16).

RESULTS

Search results

A flowchart detailing the process of study selection is shown in
Figure 1. The search yielded 3477 citations (excluding dupli-
cates, n = 1025). Initial screening of title and abstract excluded
3290 citations. Hand-searching of a reference list of review ar-
ticles further identified 11 references. Full texts for eligible ci-
tations were obtained for further evaluation. Assessment of
methodologic quality was performed on 45 full-text articles. The
final number of articles eligible for inclusion in this review was
25. However, data from only 21of the articles was included, to
avoid duplicating the results of any individual participant (ie,
there were 4 articles that duplicated data from 3 cohorts). In
total, there were 20 observational studies (17–36) and 1 ran-
domized controlled trial (RCT) (37). Because of a lack of RCTs,
subsequent results focus on the observational studies.

Quality

All 45 full-text articles scored “Yes” to all the relevance
questions and were subjected to validity assessment. Out of
a maximum of 10 “Yes” answers for the validity questions, the
highest score was 9 and the lowest score was 2 (see Supple-
mental Table 1 under “Supplemental data” in the online issue).
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Eleven studies were rated negative, scoring ,5 “Yes,” and were
excluded. Thirteen studies were rated “Neutral.” These neutral
studies were subjected to the European Micronutrient Recom-
mendations Aligned Network of Excellence scoring system
(results not shown). Nine of the neutral studies used a non-
validated FFQ to assess dietary intake and were therefore
eliminated from this review. These 9 eliminated studies used
either a self-constructed FFQ with no mention of whether they
were validated or a modified versions of validated FFQs that
were not revalidated. The FFQs in the remaining 4 studies were
rated “good,” scoring between 3.5 and 5.

Description of studies

The characteristics of the studies included in this review are
presented in Table 2. Six studies were conducted in European
countries (21–23, 25, 31, 32), 6 in the United States of America
(17–19, 24, 26, 33), 4 in Australia (20, 23, 28, 30), 2 in Japan
(29, 34), one in Taiwan (35), and 1 in the United Kingdom (36).
The total number of participants ranged from 52 to 50,605.
Participants’ ages ranged from 20 to 94 y at the time of study.
Five studies were restricted to female subjects (19, 20, 23–25).

The remaining 15 examined both sexes, with 5 examining men
and women separately (17, 18, 22, 31, 36) and 10 in combina-
tion (20, 21, 26–29, 32–35). Most of the observational studies
were cross-sectional (n = 13) and measured dietary intake and
depression concurrently (17, 18, 20–24, 26–29, 31, 34). Four were
prospective cohorts that measured dietary intake at baseline and
used repeated measures of depression outcomes at baseline and at
each follow-up (30, 32, 33, 35). Another 2 prospective cohort
studies used repeated measure of dietary intake and depression
outcomes at baseline and at every follow-up (19, 36). There was
one case-control study of dietary patterns in people with and
without seasonal affective disorder (25). Dietary variables were
measured by using a variety of instruments. Most studies used
validated FFQs (n = 16) (19–23, 25–27, 29–36), whereas the
remaining studies used 24-h dietary recalls (n = 4) (17, 18, 24,
28). Depression was assessed by using depressive symptom in-
ventories (n = 15) (17, 20–22, 24–27, 29–31, 33–36), diagnostic
interview schedules (n = 2) (18, 23), or self-reported clinical di-
agnosis (n = 3) (19, 28, 32). The Centre for Epidemiologic De-
pression Scale was the most commonly (n = 12) used symptom
inventories to assess depressive symptoms (17, 20, 21, 24, 26, 29–31,

FIGURE 1. Flowchart of the study selection process: Medline, Embase, and PsycInfo (http://www.ovid.com/); CINAHL (http://www.ebscohost.com/cinahl/);
Scopus (http://www.scopus.com/); and Proquest (http://www.proquest.com/).
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33–36). Other symptom inventories included the Hospital Anxiety
and Depression Scale (22), Geriatric Depression Scale (27), and
a self-developed seasonal affective disorder questionnaire (25). Di-
agnostic interview schedules included the WHO Composite In-
ternational Diagnostic Interview (18) and the Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders,
4th edition (23).

The a priori approach (diet quality scores or indexes) was the
most common method used to define dietary patterns (n = 13)
(17, 18, 20–27, 32, 33, 36). Diet quality scores or indexes in-
cluded the Mediterranean diet score (20, 21, 27, 32, 33), the
USDA Healthy Eating Index (17, 18), the Alternative Healthy
Eating Index (36), the Australian Recommended Food Score
(23), and various other self-developed diet quality rating tool
(22, 24–26). Included in this were 3 studies that used both the
a priori and a posteriori method of defining dietary patterns (22,
23, 36), but only results for the a priori method were pooled for
meta-analysis of the Healthy diet because it was the most
commonly used method in other studies. Five studies used the
a posteriori approach, which included factor analysis (n = 4) (19,
29, 30, 34) and cluster analysis (n = 1) (31). Although dietary
patterns observed across studies varied according to country and
methods used for defining dietary patterns, it was possible to
identify 2 dietary patterns with similar characteristics that were
common to most of the studies. The Healthy dietary pattern was
characterized by high intakes of fruit, vegetables, fish, and
whole grains. A second dietary pattern, the Western diet, was
identified in studies using the a posteriori method. The Western
diet generally consisted of refined grains, processed meat foods
or snacks, and high-sugar and high-fat products. The remaining
2 studies performed separate analyses for each food group and
depression (28, 35).

Meta-analysis results

Meta-analyses included a total of 13 observational studies (n =
4 cohort, n = 9 cross-sectional). For the remaining studies (n = 1
case-control, n = 3 cohort, n = 7 cross-sectional), definitions of
dietary patterns were not directly comparable with those in-
cluded in the meta-analysis.

Healthy diet

The results of all studies that examined the association be-
tween higher compared with lower consumption of the Healthy
diet and the odds of depression are shown in Figure 2. Subjects
with higher consumption of the Healthy diet were shown to have
a lower odds of depression (OR: 0.84; 95% CI: 0.76, 0.92; P ,
0.001). There was strong evidence of heterogeneity (I2: 81.8%;
P , 0.001), which was further explored in meta-regression. All
covariates investigated in the meta-regression provided a poor
explanation of the heterogeneity (ie, negative-adjusted R2, P .
0.05) (see Supplemental Table 2 under “Supplemental data” in
the online issue). In addition, the analysis was repeated stratified
according to each covariate. The results were consistent with
that observed in meta-regression. The OR for each subgroup did
not significantly change compared with the combined estimate
of 0.84 (OR: 0.78–0.92), which indicated that the estimate is
fairly robust. The CIs were largely overlapping for the sub-
groups compared. Considerable heterogeneity remained even
after stratification (I2res .70%).

Western diet

Results from the meta-analysis of the Western diet are pre-
sented in Figure 3. A trend toward a positive association be-
tween higher consumption of the Western diet and the odds of
depression was observed, but this relation was not significant
(OR: 1.17; 95% CI: 0.97, 1.41; P = 0.094). Further studies that
examined this dietary pattern are needed to allow a robust in-
terpretation of these results. Sources of heterogeneity were not
investigated in studies that examined the Western diet because
they are essentially the same studies that investigated the Healthy
diet.

Publication bias

The contour-enhanced funnel plot of studies that examined the
Healthy diet and the corresponding meta-analysis pooled esti-
mate (OR: 0.84) are shown in Figure 4. Visual inspection of the
plot suggests little evidence of publication bias. Study estimates
were equally distributed in the middle and the left of the plot,

FIGURE 2. Meta-analysis of observational studies quantifying the association between the Healthy dietary pattern and the risk of depression.
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which indicated that studies of high statistical significance and
nonsignificant studies were included. There is a suggestion of
missing studies to the right of the plot, mainly in the area of
statistical significance. It is unlikely that studies of statistical
significance with results in the opposite direction (ie, a Healthy
diet increasing the risk of depression) would not be published, if
methodologically sound (15).

Narrative review

Data from 8 observational studies could not be pooled and thus
are included in this narrative section (25, 26, 28–31, 34, 35). One
study found that participants with lower intakes of fruit and
vegetables have higher odds of depression, which is consistent
with the meta-analysis finding (26). Similarly, one study found
an inverse association between high intakes of fruit and vege-
tables and depression, but this association was significant only
among women (31). Two Japanese studies observed an inverse

association between the healthy Japanese diet (which includes
high intakes of green tea, soy products, fruit, and vegetables)

and depression (29, 34). Another study found that high intakes

of vegetables were inversely associated with depression, but

found no significant association between consumption of fruit,

fish, or grains and depression (35). An Australian study found

that in addition to vegetable consumption, intakes of meat and

poultry and dairy products are inversely associated with odds of

depression (28), but another Australian study found no signifi-

cant association between consumption of fruit, cooked vegeta-

bles, or dairy products with depression (30).
There were conflicting results for studies that investigated

foods similar to the Western diet: one study showed that con-

sumption of processed meat was associated with decreased odds

of depression among women (31), but 3 studies found no sig-

nificant association between depression and processed meats,

sweet biscuits, cakes, meat pies, or confectioneries (29, 30, 34).

FIGURE 3. Meta-analysis of observational studies quantifying the association between the Western dietary pattern and the risk of depression.

FIGURE 4. Contour-enhanced funnel plot of the observational studies that examined the association between the Healthy dietary pattern and the risk of
depression.
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In addition, there may be an association between frequent con-
sumption of starch-rich foods and odds of depression. Samieri et al
(31) found that a high intake of starchy foods in women and pasta
among men were associated with higher depressive symptoms.
Another study also found that patients with seasonal affective
disorder had a higher consumption of starch-rich foods, including
pasta, rice, bread, and potatoes (25). This suggests a possibility that
other types of dietary patterns are also relevant to depression. More
research is needed to define the effect of other dietary patterns.

DISCUSSION

This systematic review and meta-analysis provides a com-
prehensive evaluation of current evidence of the association
between dietary patterns and depression. The results indicate that
the Healthy dietary pattern is associated with a reduced odds of
depression. On the other hand, no association was found between
the Western dietary pattern and the odds of depression, but this
may have resulted because of too few studies.

The Healthy diet is consistent with current dietary guidelines
recommending high intakes of fruit, vegetables, whole grains,
poultry, fish, and reduced-fat dairy products (42). Many reviews
confirm that dietary patterns similar to the Healthy diet found in
this study are associated with a reduced morbidity and all-cause
mortality (43, 44). Several potential mechanisms underlying this
association have been discussed in other studies. The antiin-
flammatory properties of foods in the Healthy diet were shown to
influence concentrations of monoamines, which are thought to
play a role in the regulation of emotions and cognition (45). The
antioxidant compounds in fruit and vegetables could reduce oxi-
dative-stress induced neuronal damage, particularly neurons in the
hippocampus (46, 47). Evidence also suggests that a high con-
sumption of long-chain omega-3 (n23) PUFAs (48), which is found
in high concentrations in oily fish, reduces depression risk. It could
also be the cumulative effect of all these nutrients and their bio-
chemical properties that influence depression risk (7, 49).

Note, however, that most of the evidence presented here are
cross-sectional in nature, which poses limitations in determining
causality. With cross-sectional designs, it is not known whether
a poor dietary pattern precedes the development of depression or
if depression causes poor dietary intake. Indeed, some studies
have shown that depressed individuals seek to self-medicate with
high-fat and high-sugar food (50, 51). However, the subgroup
analysis by study design showed that the cohort studies (n = 4)
have a remarkably similar OR to cross-sectional studies (n = 9)
and overlapping 95% CIs, which suggests that this is a robust
finding. Whereas the association with cohort studies was not
significant, it was likely the result of the lack of studies. All
cohort studies tested the possibility of reverse causality of the
diet-depression relation by excluding from the analysis par-
ticipants who reported depressive symptoms at baseline, or
through other statistical methods, and excluded this as an ex-
planation. In addition, 2 cohort studies used repeated measures
of dietary intakes, which provided a stronger test of cumulative
dietary exposures on depression. Further longitudinal studies
assessing the incidence of depression using repeated measures
of dietary intakes and depression are required to confirm this
finding.

The inclusion of RCTs in this review was intended to provide
the highest level of evidence regarding the association of dietary

patterns and depression. However, only one RCT met our inclusion
criteria (37). This RCT used a short intervention period of 2 wk and
had a small sample size (ie, ,15 participants per group).

In the investigation of possible reasons for heterogeneity,
several factors were identified and further explored by using
meta-regression and subgroup analysis. Dietary habits may be
culturally related and location specific. The use of different di-
etary measurements could potentially influence the association
between dietary patterns and depression. The 24-h dietary recall
has higher precision in assessing diet but only measures actual
dietary intake on one or several days instead of long-term intake
(52). The FFQ, on the other hand, measures dietary intake over
a longer period of time but is subjected to many errors introduced
as a result of restrictions to a fixed list of foods, memory, and
perception of portion sizes (52). Similarly, the strength of the
association between dietary patterns and depression may vary
depending on whether a diagnostic schedule or whether symptom
inventories were used. Symptom inventories generally have
poorer criterion validity compared with diagnostic schedules and
may result in stronger association (53). The meta-regression and
subgroup analysis results, however, showed that none of the
covariates explained the observed heterogeneity. Additional
sources of heterogeneity are likely to exist but were not explored
due to a lack of studies. Although foods commonly consumed
within each dietary pattern were matched as closely as possible,
the actual foods within the same dietary pattern were never
identical between studies, because these are dependent on the
methods used to define dietary patterns. For example, factor
analysis involves subjective techniques such as the consolidation
of food items into food groups and the number of factors
extracted (8). The use of diet quality scores or indexes also varied
in scoring methods. Likewise, depressive symptoms inventories
have different ways of scoring depressive symptoms and clas-
sifying depression cases. The inconsistent adjustment for po-
tential confounders among the included studies could also have
contributed to heterogeneity. Some of the studies included in our
analyses provided crude estimates of association. There are likely
to remain potentially important confounding differences that
could substantially affect the results. For example, it is also
possible that adoption of the Healthy diet is a marker of other
healthy lifestyle factors responsible for the lower odds of de-
pression. Some studies found individuals with healthy dietary
behaviors are also more likely to be nonsmokers, sensible alcohol
drinkers, and more physically active (54, 55).

Meta-analyses studies examining the Western diet yielded
pooled estimates that suggested a trend toward increased odds of
depression but were not statistically significant, likely because of
insufficient power as a result of the small number of high-quality
studies included. Although we identified 3 additional cross-
sectional studies that could be pooled, they had lowmethodologic
quality and were excluded because of the risk of bias. We chose to
err on the side of having imprecise but unbiased estimates rather
than having precise but potentially misleading estimates.

The current review has systematically identified, appraised,
and synthesized current evidence and provided a quantification of
the association of dietary patterns and depression. The existing
literature suggests that consumption of a diet high in fruit,
vegetables, whole grains, and fish may reduce depression risk,
which indicates that dietary interventions have the potential to be
included as a primary prevention strategy for depressive disorder.
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However, the limitations mentioned should be considered. Sig-
nificant heterogeneity is found in our analysis, which makes it
difficult to achieve a reliable combined estimate of the associ-
ation between dietary patterns and depression. However, we have
applied strict inclusion criteria to limit heterogeneity to a mini-
mum. In proceeding with a meta-analysis despite the heteroge-
neity, it allows the conflicting results between studies to be
formally assessed and more accurately quantified (14). We were
also able to explore potential sources of heterogeneity through
meta-regression and subgroup analysis, which further justified
that our study finding is robust. A further issue to consider is that
when there are many studies with large sample sizes, the I2 test
may detect heterogeneity that may be statistically significant but
clinically unimportant, which could be the case in our study
(56). In conclusion, there is a need for more RCTs and pro-
spective cohort studies to clarify whether true causal associa-
tions exist between dietary patterns and depression.
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