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A B S T R A C T

Although some studies have reported potential associations of dietary patterns with depression risk, a consistent
perspective hasn’t been estimated to date. Therefore, we conducted this meta-analysis to evaluate the relation
between dietary patterns and the risk of depression. A literature research was conducted searching MEDLINE and
EMBASE databases up to September 2016. In total, 21 studies from ten countries met the inclusion criteria and
were included in the present meta-analysis. A dietary pattern characterized by a high intakes of fruit, vegetables,
whole grain, fish, olive oil, low-fat dairy and antioxidants and low intakes of animal foods was apparently
associated with a decreased risk of depression. A dietary pattern characterized by a high consumption of red
and/or processed meat, refined grains, sweets, high-fat dairy products, butter, potatoes and high-fat gravy, and
low intakes of fruits and vegetables is associated with an increased risk of depression. The results of this meta-
analysis suggest that healthy pattern may decrease the risk of depression, whereas western-style may increase
the risk of depression. However, more randomized controlled trails and cohort studies are urgently required to
confirm this findings.

1. Introduction

Depressive disorder is a leading cause of disability worldwide,
affecting approximately 350 million people (Vermeulen et al., 2016).
According to the statistics from the World Health Organization in 2012,
depression is the fourth most common global burden of disease, and
will be the second leading cause of disease burden, after cardiovascular
disease, by the year 2020 (Lin et al., 2010). In Europe and North
America, the lifetime prevalence of depression is estimated between
10–20%, and two times higher in women than in men (Le Port et al.,
2012). In China, the incidence of depression in elderly people ranged
from 4% to 26.5%, and it has become a substantial burden (Gao et al.,
2009). It is well-known that diet is related to inflammation, oxidative
stress and brain plasticity and function; all of these physiological factors
are potentially involved in depression (Jacka et al., 2011).

In the past several decades, many epidemiological studies have
pointed out that diet plays an important role in mental health and
investigated the relation between the intake of individual foods or
nutrients and the risk of depression (Murakami et al., 2010; Appleton
et al., 2007; Lucas et al., 2011). However, in real life, people do not take
isolated nutrients or foods, but consume meals containing combinations

of many nutrients and foods that possibly interact with each other
(Zhang et al., 2015). In this context, dietary pattern analysis has been
recommended to become a more recognizable approach because it
considered the complexity of overall diet and can potentially facilitate
nutritional recommendations (Ruusunen et al., 2014).

To date, several previous studies have been performed to elucidate
the associations between dietary patterns and depression risk. however,
the results have been inconsistent (Chocano-Bedoya et al., 2013;
Akbaraly et al., 2009; Kim et al., 2015; Gougeon et al., 2015). The
healthy/prudent dietary patterns have tended to show inverse associa-
tions with depression risk (Chocano-Bedoya et al., 2013; Kim et al.,
2015), whereas western dietary pattern has either shown a positive
association (Chocano-Bedoya et al., 2013; Akbaraly et al., 2009), or no
significant association (Gougeon et al., 2015; Okubo et al., 2011).
Besides, the scientific report of the 2015 Dietary Guidelines Advisory
Committee has concluded that current evidence on the association of
dietary patterns with depression is limited (Dietary Guidelines Advisory
Committee, 2015). Meanwhile, a previous systematic review examining
the association between dietary patterns and depression was published
by Rahe et al. (2014). The authors didn’t find a protective effect of
healthy dietary pattern on the risk of depression. Recently, another
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systematic review has also reported the associations between dietary
patterns and risk of depression in community-dwelling adults, but no
firm conclusions have been made on the association between the
Western diet and risk of depression (Lai et al., 2014). In a word, the
evidence about the relation between dietary patterns and depression is
limited and inconsistent. In view of this, we carried out this meta-
analysis of studies published up to September 2016, to further clarify
the potential association between dietary patterns and the risk of
depression.

2. Methods

2.1. Literature search strategy

An electronic literature search was performed on MEDLINE and
EMBASE databases to identify relevant studies written in the English
and Chinese languages published up to September 2016, with the
following keywords or phrases: “diet” OR “dietary pattern” OR “dietary
patterns” OR “eating pattern” OR “eating patterns” OR “food pattern”
OR “food patterns” AND “depression” OR “psychological stress” OR
“depressive disorder” OR “depressive symptoms”. Besides, no restric-
tions on the age of the study participants were imposed. Furthermore,
we manually searched all references cited in original studies and
reviews identified.

2.2. Studies included criteria

Two independent reviewers (Y. L. and M.-R.L) read the titles and
abstracts of all articles retrieved in the initial search to identify studies that
reported the association of overall dietary patterns with the risk of
depression. Differences between the two independent reviewers were
resolved by consensus or by a third independent reviewer (B. L) if
necessary. When all agreed (Y. L., M.-R.L. and B. L), the full-text versions
of articles were reviewed against inclusion and exclusion criteria for this
meta-analysis. To be eligible, the studies had to fulfill the following
criteria: (1) The study was an original report investigating the association
of dietary patterns with the risk of depression; (2) Dietary patterns were
identified using e.g. factor analysis, cluster analysis, reduced rank regres-
sion and principal component analysis in this study; (3) Odds ratios,
hazards ratio or relative risks and percentage of depression (or sufficient
information to calculate them) had been listed;(4) If the data in original
publication lacked sufficient detail, the corresponding author of this study
was contacted for additional information by email; (5)Depression was
diagnosed based on clinical interviews, or self-report on a previous
physician-made diagnosis of depression and antidepressant medication,
or validated scales for assessing depressive symptomatology.

Moreover, to minimize error, the independent reviewers ensured
that the selected dietary patterns were similar with regard to factor
loadings of foods, which are consumed within those dietary patterns.
For example, the healthy pattern is characterized to have high factor for
foods, such as fruit, vegetables, whole grain, fish, olive oil, low-fat dairy
and antioxidants (e.g. vitamin C, vitamin E, flavonoids, and carote-
noids). The articles under consideration labelled it as “healthy”(Le Port
et al., 2012; Okubo et al., 2011; Rashidkhani et al., 2013; Chatzi et al.,
2011; Khosravi et al., 2015; Sugawara et al., 2012), “prudent”
(Chocano-Bedoya et al., 2013; Jacka et al., 2014), “whole
food”(Akbaraly et al., 2009), “green vegetables”(Kim et al., 2015),
“traditional diet”(Gougeon et al., 2015; Weng et al., 2012), “vegetables-
fruits”(Chan et al., 2014; Xia et al., 2016; Mihrshahi et al., 2015),
“Mediterranean”(Sánchez-Villegas et al., 2015), “AHEI score”(Akbaraly
et al., 2013), “whole plant foods”(Liu et al., 2016), “healthy Japanese”
(Nanri et al., 2010), “dietary pattern 1″(Miki et al., 2015) and
“Balanced Japanese”(Suzuki et al., 2013).The “Western-style” dietary
pattern is mainly characterized by high factor loadings for foods, such
as refined grains, red and/or processed meat, sweets, desserts, fast food,
butter, high-fat dairy products, carbonated drink and low intakes of

fruits and vegetables. The papers labelled it as “Western” (Le Port et al.,
2012; Chocano-Bedoya et al., 2013; Okubo et al., 2011; Jacka et al.,
2014; Chatzi et al., 2011; Sugawara et al., 2012), “processed
food”(Akbaraly et al., 2009), “meats” (Kim et al., 2015), “convenience
diet”(Gougeon et al., 2015), “meat-fish”(Chan et al., 2014), “animal
foods”(Liu et al., 2016; Nanri et al., 2010; Xia et al., 2016; Weng et al.,
2012), “unhealthy”(Rashidkhani et al., 2013; Khosravi et al., 2015) and
“westernized”(Suzuki et al., 2013). Finally, twenty-one studies relevant
to the role of dietary patterns and/or food and depression risk were
included in the current meta-analysis.

2.3. Data extraction

We extracted the following data from all eligible studies: the authors,
year of publication, geographic, study design, sample size, percentage of
depression, the method of assessment of diet, identification of dietary
patterns and the factors that were adjusted for in our analyses.

2.4. Assessment of heterogeneity

Heterogeneity across studies was measured by Cochran's Q statistic
and I2 statistic. I2 values of 25%, 50%, and 75% were used as evidence
of low, moderate, and high heterogeneity, respectively. If the P value of
the Q-test was< 0.10 or an I2 value≥50%, ORs were pooled according
to the DerSimonnian and Laird method in the random-effect model. In
contrast, the fixed-effects model (Mantel-Haenszel) was used to indicate
the summary OR (Higgins et al., 2003).

2.5. Quality assessment

The Newcastle-Ottawa Quality Assessment scale was used for
quality assessment (Stang et al., 2010). Eight questions were assessed
and each satisfactory answer received one point (may receive two
points in comparability categories), resulting in a maximum score of
nine. Only those studies in which most of the questions were deemed
satisfactory (i.e. with a score of six or higher) were considered to be of
high methodological quality (Zheng et al., 2016).

2.6. Statistical analysis

Statistical analyses were performed by using Review Manager, version
5.0 (Nordic Cochrane Centre Copenhagen, Denmark) and STATA, version
12 (Stata Corp, College Station, TX, USA). The original studies reported the
results of dietary patterns in terms of tertiles, quartiles, and quintiles of
dietary factor scores and the risk of depression. We used meta-analysis to
evaluate the risk of depression in the highest versus the lowest categories
of healthy and western-style dietary patterns. Random-effect models were
used to calculate the pooled odd ratio (OR) for dietary patterns in highest
categories compared with lowest categories. If studies reported RR instead
of OR, it was treated the same as OR when the reported incident
depression was less than 20%. Multivariable adjusted Odds ratios, hazards
ratios and relative risks with 95% CIs from individual studies were
combined to produce an overall OR. Publication bias was assessed by
inspection of the funnel plot and by formal testing for “funnel plot”
asymmetry using Begg's test and Egger's test (Begg et al., 1994). Sensitivity
analysis was conducted to determine whether differences in study design,
sample size, age and races affected study conclusions. All statistical tests
were two-sided and P values less than 0.05 were considered significant.

3. Results

3.1. Overview of included studies for the systematic review

An electronic literature search in the database of MEDLINE(n=304)
and EMBASE(n=148) identified 452 studies, 412 of which were
excluded based on the floowing reasons(in Fig. 1): duplicate records
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(n=95); practice guideline(n=1); meta-analysis(n=4); systematic re-
view (n=40); title and abstract did not contain the data on the relation
between dietary patterns and depression(n=282); did not provide the
data about percent of depression or number of each group(n=6); had
dietary patterns but not categorized participants by groups of dietary
pattern scores(n=3). A total of twenty-one articles (Le Port et al., 2012;
Chocano-Bedoya et al., 2013; Akbaraly et al., 2009, 2013; Kim et al.,
2015; Gougeon et al., 2015; Okubo et al., 2011; Chan et al., 2014;
Sánchez-Villegas et al., 2015; Liu et al., 2016; Rashidkhani et al., 2013;
Jacka et al., 2014; Nanri et al., 2010; Xia et al., 2016; Miki et al., 2015;
Chatzi et al., 2011; Mihrshahi et al., 2015; Khosravi et al., 2015; Weng
et al., 2012; Suzuki et al., 2013; Sugawara et al., 2012) met the
eligibility criteria and were included in the present meta-analysis,
including11 cohort studies (Le Port et al., 2012; Gao et al., 2009;
Akbaraly et al., 2009, 2013; Gougeon et al., 2015; Okubo et al., 2011;
Chan et al., 2014; Sánchez-Villegas et al., 2015; Jacka et al., 2014;
Chatzi et al., 2011; Mihrshahi et al., 2015;), 6 cross-sectional studies
(Liu et al., 2016; Nanri et al., 2010; Miki et al., 2015; Weng et al., 2012;
Suzuki et al., 2013; Sugawara et al., 2012) and 4 case-control studies
(Kim et al., 2015; Rashidkhani et al., 2013; Xia et al., 2016; Khosravi
et al., 2015;). Study characteristics were presented in Table 1.

3.2. Healthy dietary pattern

In general, the healthy dietary pattern is characterized by high
intakes of vegetables, fruits, whole grains, olive oil, fish, soy, poultry
and low fat dairy. Fig. 2 shows an obvious evidence of a decreased risk

of depression in the highest compared with the lowest category of
healthy dietary pattern (OR=0.64; CI: 0.57, 0.72; P<0.00001). A
random-effects model is used to assess the including data. The hetero-
geneity was apparent in all the studies (P<0.00001; I2=79%).

3.3. Western-style/unhealthy dietary pattern

The western-style dietary pattern is mainly characterized by a high
consumption of red and/or processed meat, refined grains, sweets, high-fat
dairy products, butter, potatoes and high-fat gravy, and low intakes of
fruits and vegetables. Fig. 3 shows the forest plot for the risk of depression
in the highest compared with the lowest category of western-style dietary
pattern. There was significant heterogeneity (I2=71%, P<0.00001) and
hence the effect was assessed using the the random-effects model. The
results demonstrated that western-type dietary pattern was associated with
an increased risk of depression (OR=1.18; CI: 1.05, 1.34; P=0.006).

3.4. Publication bias

Inspection of funnel plots did not reveal evidence of asymmetry (in
Appendix A). Egger's tests for publication bias was not statistically
significant (highest compared with lowest category: “healthy” dietary
pattern P=0.321, and “Western-style” dietary pattern P=0.101).

3.5. Quality assessment

The quality of each study in terms of population and sampling

Fig. 1. Flow chart of article screening and selection process.
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methods, description of exposure and outcomes, and statistical adjustment
of data, is summarized in Appendix B. All studies received a score of 6 or
higher on the Newcastle-Ottawa Quality assessment scale and were
considered to be of high methodological quality (Le Port et al., 2012;
Chocano-Bedoya et al., 2013; Akbaraly et al., 2009, 2013; Gougeon et al.,
2015; Okubo et al., 2011; Chan et al., 2014; Sánchez-Villegas et al., 2015;
Liu et al., 2016; Rashidkhani et al., 2013; Jacka et al., 2014; Xia et al.,
2016; Miki et al., 2015; Chatzi et al., 2011; Mihrshahi et al., 2015; Weng
et al., 2012; Suzuki et al., 2013; Sugawara et al., 2012).

3.6. Sensitivity analysis

The sensitivity analysis revealed that differences in age, sample size,
region and study design had an impact on the associations between
dietary patterns and risk of depression. When the highest category was
compared with the lowest category of healthy dietary pattern, the
healthy dietary pattern/depression association was obvious when
subjects were Asian and other. When the results were analyzed by
removing European and American, subjects more than 50 years old age
and case-control or cross-sectional design, the positive association
between western-style dietary pattern and the risk of depression was

more obvious. As these variables have a strong effect on association
between dietary patterns and depression risk, their differences may
partially explain the heterogeneity between studies (Table 2).

4. Discussion

Data on the association between dietary patterns and depression are
scare in Chinese populations. To the best of authors’ knowledge, this is the
latest meta-analysis of depression risk and dietary patterns. In the present
study, we have an update on the previous systematic review (Rahe et al.,
2014 and Lai et al., 2014), and further identify the positive association
between Western dietary pattern and the risk of depression. Results
indicated that the healthy dietary pattern is associated with a decreased
risk of depression, whereas the Western-style/unhealthy dietary pattern is
associated with an increased risk of depression. Data from 21 studies
involving 117,229 participants were included in the this meta-analysis.
Our findings have further confirmed the significant association between
dietary patterns and depression risk, and provided information that may
be translated into preventive strategies to reduce its serious population
impact and costs.

In our analyses, the healthy dietary pattern was associated with

Fig. 2. Forest plot for ORs of the highest compared with the lowest category of intake of the healthy dietary pattern and depression.

Fig. 3. Forest plot for ORs of the highest compared with the lowest category of intake of the western-style dietary pattern and depression.
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lower risk of depression. This finding is in line with some previous
studies about the inverse association between the healthy/prudent
dietary patterns and depression risk (Ruusunen et al., 2014; Xia et al.,
2016). Most recently, a systematic review of observational studies
conducted by Rahe et al.(Rahe et al., 2014) indicated that the healthy
dietary pattern characterized by a high intake of fruit and vegetables,
fish, and whole grain products, was associated with a decreased risk of
depression. There are several possible explanations for this favorable
effect of the healthy dietary pattern on the prevention of depression.
Firstly, the high content of antioxidants (e.g. vitamin C, vitamin E, and
other carotenoids compounds) in fruits and vegetables may have
beneficial protective effects against depression. Some previous studies
have indicated that higher antioxidant levels are associated with a
reduced level of oxidative stress, inducing neuronal damage, particu-
larly neurons in the hippocampus, which is thought to contribute to
depression (Akbaraly et al., 2009; Sarandol et al., 2007). Secondly, the
potential protective effect of the healthy dietary pattern could also
come from folate rich in vegetables and fruits. Studies have shown that
folate deficiencies may result in increased homocysteine concentrations
and reduced availability of S-adenosylmethionine, which in turn are
suggested to play a critical role in the pathophysiology of depression
(Beydoun et al., 2010; Tolmunen et al., 2004). Thirdly, high consump-
tion of fish has been shown to be associated with reduced likelihood of
depression (Hibbeln et al., 1998). The protective effect of fish con-
sumption may be attributed to its high content of long-chain omega-3
polyunsaturated fatty acids, which have anti-inflammatory properties
and may contribute to brain functioning and serotonin neurotransmis-
sion (e.g. providing fluidity to neurons cell membrane)(Kiecolt-Glaser
et al., 2010). Besides, recent evidence also suggests that adding omega-
3 fatty acids to antidepressants may improve mood in major depression
(Gertsik et al., 2012; Freeman et al., 2006). Furthermore, some foods
with anti- inflammatory properties in the healthy dietary pattern were
shown to influence concentrations of monoamines, which are thought
to play an important role in the regulation of emotions and cognition
(Kiecolt-Glaser et al., 2010).

The Western-style/unhealthy dietary pattern characterized by high
intakes of red and/or processed meat, refined grains, sweets, and high-fat
dairy product, was associated with an increased risk of depression in this
meta-analysis. Our results were inconsistent with recent a systematic
review (Sugawara et al., 2012), which indicated no statistically significant
association between the Western diet and depression. Besides, in a study of
Japanese population, the Western dietary pattern (high loadings for beef/
pork, processed meat, mayonnaise/dressing and ice cream) was not
associated with the risk of depression (Weng et al., 2012). In the present
study, our findings are in agreement with some previous reports, which
have shown a positive relationship between this pattern and risk of
depression (Kim et al., 2015; Jacka et al., 2014). To our knowledge, there
are several plausible mechanisms underlying this association. Firstly, high
consumption of processed food may be related to inflammation and
cardiovascular diseases, which are involved in the pathogenesis of
depression (Lopez-Garcia et al., 2004; Tiemeier et al., 2003). Secondly, a
previous study demonstrated the Western-type diet with a high intake of

refined grains, processed meat, foods with high-sugar and high-fat was
associated with higher levels of low-grade inflammation (C-reactive
protein) and subsequent brain atrophy, which are positively associated
with depression (Liu et al., 2002). Thirdly, the deleterious effect of the
Western-style dietary pattern could also come from sugar rich in sweets
and soft drinks. An observational study from eight countries reported that
high sugar intake was associated with an increased risk of depression
because it altered endorphin levels and oxidative stress (Westover et al.,
2002). Besides, a previous study has also confirmed that soft drink
consumption is associated with high depressive symptoms in Chinese
(Yu et al., 2015). Finally, coffee contains high concentrations of caffeine,
which may be associated with an increased risk of depressive symptoms
(Fulkerson et al., 2004).

To further explore the possible reasons for heterogeneity, we
performed the subgroup analysis and identified some factors. Dietary
habits may be related to region and their local culture. The difference in
region could potentially influence the relationship between dietary
patterns and the risk of depression. The results indicated that the
associations between healthy dietary pattern or Western-style dietary
pattern and depression were obvious when subjects were Asian and
other. Besides, the differences in age and study design have an impact
on the associations between dietary patterns and risk of depression. The
results from subgroup analysis showed that the association was obvious
when subjects less than 50 years old age and cohort studies.
Furthermore, to minimize error, we ensured that the selected dietary
patterns were similar with regard to factor loadings of foods, which are
consumed within those dietary patterns. However, the actual foods
within the same dietary pattern were never identical between studies.
Finally, the inconsistent adjustment for potential confounders in the
included studies could also have contributed to heterogeneity. In our
analyses, some studies included in the present meta-analysis provided
crude estimates of association. In a word, these covariates might
partially explain the observed heterogeneity between included studies.

4.1. Strengths and limitations

The present meta-analysis holds its own strengths and limitations.
Firstly, this is the latest meta-analysis reporting the associations between
dietary patterns and the risk of depression. We not only have an update on
the earlier systematic review (Rahe et al., 2014; Lai et al., 2014), but also
further clarify the positive association of western-style dietary pattern with
the risk of depression. Secondly, the cases of depression have been
diagnosed through clinical interviews, physician-made diagnosis of de-
pression,antidepressant medication, and validated scales, avoiding mis-
diagnosis. Thirdly, no signs of publication bias were evident in the funnel
plot, and the statistical test for publication bias was non-significant.
However, some limitations should be considered when interpreting the
results in this meta-analysis. Firstly, the principal limitation of this study
was the use of potentially biased evidence. On the one hand, our diet data
were derived from the FFQ, allowing for possible measure error. On the
other hand, there is the problem of residual confounding. Most of the
included studies adjusted for relevant confounders, but residual confound-

Table 2
Dietary patterns and depression: sensitivity analysis.

Study characteristic Category Healthy dietary pattern (95% CI) Western-style/unhealthy dietary pattern (95% CI)

Age >50 0.70(0.58, 0.84) 1.08(0.93, 1.26)
<50 0.61(0.53,0.70) 1.31(1.06, 1.61)

Sample size Large (>5000) 0.69(0.57, 0.84) 1.17(0.99, 1.38)
Small (< 5000) 0.61(0.53, 0.71) 1.19(0.99,1.43)

Region European and American 0.82(0.80, 1.07) 1.14(0.92, 1.41)
Asian and Other 0.59(0.49, 0.71) 1.25(1.08, 1.45)

Study design Case-control/cross-sectional 0.58(0.46, 0.74) 1.25(0.98, 1.59)
Cohort 0.68(0.59, 0.77) 1.16(1.01, 1.34)
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ing can still be present, due to unmeasured, improper measured, or
entirely unknown confounding factors. As a result, the data included in
our analyses might suffer from differing degrees of completeness and
accuracy. Secondly, 9 of 21 studies used a case-control or cross-sectional
design, which is more susceptible to recall and selection bias, especially
dietary recall bias, than a cohort design. Thirdly, even though some
covariates have been taken into consideration, we cannot rule out the
possibility that unmeasured factors might contribute to the association
observed. Finally, the geographical regions covered in the present paper
mainly included Asia (e.g. China, Korean, Japan, and Iran). Thus, our
results have limited generalization to the all populations.

5. Conclusion

In conclusion, the present meta-analysis suggested that the healthy
dietary pattern was associated with a decreased risk of depression,
whereas Western-style/unhealthy dietary pattern was associated with
an increased risk of depression. Our findings add to the evidence of the
role of dietary patterns in the the prevention and management of
depression. Therefore, it makes sense to elucidate the potential
association between dietary patterns and depression risk and provide
a scientific rational for formulating dietary guidelines. Further studies
are urgently required to confirm the causal relationship between
dietary patterns and the risk of depression.

Ethics

Ethical approval and participant consent were not required for this

meta-analysis, since the study involved review and analysis of pre-
viously published data.

Competing interests

None.

Authors’ contributions

Y.L., M.-R. L.and B.L. Designed and wrote the manuscript; Y.-J. W.
Reviewed and edited the manuscript; L.S. designed the study and edited
the manuscript; J.-X. Z. and H.-G. Z conducted the statistical analyses.
All authors read and approved the final manuscript.

Funding

This study was supported by Natural Science Foundation of
Shandong Province (Grant No. ZR2014HP026).

Acknowledgements

We thank all participants from Department of Endocrinology, Linyi
People's Hospital for their assistance and support. We also acknowledge
the Department of Nursing, Linyi People's Hospital for their important
contributions to collection of data in the present study.

Appendix A.

Funnel plots for depression in the highest compared with the lowest category of intake of the healthy dietary pattern in all studies.
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Funnel plots for depression in the highest compared with the lowest category of intake of the western-style dietary pattern in all studies.

Appendix B. Dietary patterns and depression: Assessment of Study Quality

Studies Selection Comparability Outcome

1 2 3 4 5A 5B 6 7 8 Score

Le Port et al. (2012) * * * * * * ******
Chocano-Bedoya et al. (2013) * * * * * * * * ********
Akbaraly et al. (2009) * * * * * * ******
Kim et al. (2015) * * * * * *****
Gougeon et al. 2005 * * * * * * * *******
Okubo et al. (2011) * * * * * * * *******
Chan et al. (2014) * * * * * * * * * *********
Sánchez-Villegas et al. (2015) * * * * * * * * ********
Akbaraly et al. (2013) * * * * * * * * *********
Liu et al. (2016) * * * * * * ******
Rashidkhani et al. (2013) * * * * * * * * ********
Jacka et al. (2014) * * * * * * *******
Nanri et al. (2010) * * * * * *****
Xia et al. (2016) * * * * * * * *******
Miki et al. (2015) * * * * * * * * ********
Chatzi et al. 2011 * * * * * * ******
Mihrshahi et al. (2015) * * * * * * * * ********
Khosravi et al. (2015) * * * * * *****
Weng et al. (2012) * * * * * * * *******
Suzuki et al. (2013) * * * * * * * *******
Sugawara et al. (2012) * * * * * * ******

Appendix C. Supporting information

Supplementary data associated with this article can be found in the online version at http://dx.doi.org/10.1016/j.psychres.2017.04.020.
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