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Dietary intake and depressive symptoms: A systematic

review of observational studies

Kentaro Murakami and Satoshi Sasaki

Department of Social and Preventive Epidemiology, School of Public Health, The University of Tokyo, Tokyo, Japan

The importance of research into the possible role of dietary intake in depressive symptoms is
emphasized by the fact that diet is modifiable. We systematically reviewed observational
studies investigating the association between dietary intake and depressive symptoms
published in English as of December 2008. Using the PubMed database, 34 publications (23
cross-sectional, 10 prospective cohort, and 1 case-control studies) were identified. The
number of subjects (n = 80-27 111), age of subjects (15-97 years), dietary assessment method
(dietary record, diet history interview, and validated and non-validated dietary questionnaire),
depressive symptom assessment (discharge diagnosis, established scale, and self-reported
information) varied among studies. Dietary variables most frequently investigated included
long chain n-3 PUFA, fish, folate, and other B vitamins. Most studies found no association
between dietary variables and depressive symptoms. However, most studies included at least
one important methodological limitation, such as no inference for causality, unreliable or
rough assessment of diet or depressive symptoms, inadequate treatment of potential
confounding factors, and ignorance of the possible mediating or confounding influence of
other dietary variables. Further evidence from well-designed observational studies is required
to confirm or refute the association between dietary intake and depressive symptoms in free-
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living settings.
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1 Introduction

The importance of research into the possible role of dietary
factors in depressive symptoms, a common problem in
community medicine [1], is emphasized by the fact that diet
is modifiable, although the literature indicates that the
relationship between eating and mood is complex, situation
specific, heavily influenced by individual history and
psychological state, and measurement dependent [2]. For
example, an association between depressive symptoms and
low levels of several dietary B vitamins has been suggested,
including for folate, riboflavin (vitamin B-2), pyridoxine
(vitamin B-6), and cobalamin (vitamin B-12), possibly
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mediated by homocysteine or the synthesis of monoamines
in the brain [3, 4]. Further, n-3 PUFA, of which alpha-lino-
lenic acid, eicosapentaenoic acid, and docosahexaenoic acid
are the most important representatives, may play various
broad roles in brain function and activity and have been
suggested to play a role in depression [5, 6]. Additionally,
because food consumption pattern reflects complex inter-
relations and interactions among the individual, the culture,
and society in which people live, social and psychological
mechanisms in addition to biological mechanisms may be
also possible [2].

From a prevention perspective, findings on associations
between diet and depressive symptoms in observational
human studies conducted in free-living settings are much
more important than the extrapolation of results from
animal studies or the results of human intervention trials,
which are usually conducted in patients with clinically
diagnosed depression. Despite the importance of the
systematic collection, evaluation and application of previous
findings to the evidence-based primary care of depressive
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symptoms, however, to our knowledge no systematic review
of observational studies of the association between dietary
intake and depressive symptoms has appeared.

Here, we systematically reviewed published observational
studies examining the association between dietary variables
such as nutrient and food intake and depressive symptoms.
The purpose of this systematic review was to throw light on
dietary strategies that may be helpful in the prevention of
depression.

2 Materials and methods

We searched the PubMed database (National Library of
Medicine, Bethesda, MD) for observational studies on the
relation of dietary variables, including nutrient and food
intake, with depression or depressive symptoms using the
following search strategy: (“diet” or “food” or “dietary” or
“consumption” or “intake”) and (“depression” or “depres-
sive” or ‘“depressed”’). The search was limited to English-
language reports published up to the end of December 2008.
Studies included in this review were observational studies
that used at least one quantitatively assessed dietary
variable in the analysis, and had either depression or
depressive symptoms as the outcome. Studies including only
analyses of a purely descriptive nature (e.g. comparison of
dietary intake between subjects with and without depressive
symptoms without consideration of potential confounding
factors or without the use of statistical testing) were excluded,
because these studies provide no information on independent
association between diet and depressive symptoms. Biblio-
graphies of retrieved articles were also reviewed. A total of 34
articles were identified [7-40].

For each article, the following information was tabulated:
authors and year of publication; dataset analyzed, settings,
and study design; subject characteristics (such as age, sex,
and number); dietary assessment instrument used (as well
as information on validity for questionnaire-based assess-
ment); depressive symptom assessment used; variables used
for adjustment; and main findings (from the fully adjusted
models), including the dietary variables examined and
information on statistical testing. When men and women
were analyzed separately, we retrieved these separate
analyses. A meta-analysis (for each dietary variable) was
attempted, but the degree of heterogeneity among study
designs was prohibitive, particularly with respect to the age
groups of participants and to dietary and depressive symp-
tom assessment, and therefore a more qualitative assess-
ment is presented. All reported p-values are two-tailed, with
p<0.05 considered statistically significant.

3 Results

A total of 34 articles on dietary intake and depressive
symptoms were included. Major characteristics are shown
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in Table 1. The first study that met the inclusion criteria
appeared in 2001, and more than two-thirds (24 out of 34) of
the articles were published since 2005.

Studies were conducted in various countries: seven arti-
cles were reported from Finland; five each from Japan and
France; three from the US; two each from New Zealand,
The Netherlands, Spain, and China; one each from
Australia, the UK, Canada, Norway; and one each from
several European collaborating countries, namely France
and Northern Ireland, and Finland, Italy, and the Nether-
lands. The majority of articles (23 out of 34) were cross-
sectional in nature, while ten of the remainder used
prospective and one used case-control analysis. Subject
numbers ranged from 80 to 27111, and age from 15 to 97
years. Seven articles were restricted to male subjects and 7
others to females; the remaining 20 examined both sexes,
with 8 examining men and women separately and 12 in
combination.

Dietary variables were measured using a variety of
instruments. Five articles used dietary records, 3 used diet
history interview, 15 used validated food frequency or diet
history questionnaires, and 11 used non-validated ques-
tionnaire techniques. Twenty-one studies used crude (non-
energy-adjusted) dietary variables while the other 13 used
energy-adjusted variables. A total of 55 dietary variables were
examined, with long-chain n-3 PUFAs, fish, folate, and
other B vitamins being the most frequent.

Depressive symptoms were also measured using a variety
of techniques. One paper used discharge diagnosis of
depressive disorders. About four-fifths (27 out of 34) of the
studies relied on validated scales (either full or modified) for
depressive symptoms, such as the Center for Epidemiologic
Studies Depression Scale; the Edinburgh Postnatal
Depression Scale; the Beck Depression Inventory; the
Hospital Anxiety and Depression scale; the Zung Self-rating
Depression Scale; the mental health scale of the Short Form
Health Survey 36; the Human Population Laboratory
Depression Scale; a depressive mood scale; the Hopkins
Symptom Checklist depression subscale; the brief-Patient
Health Questionnaire; the Geriatric Depression Scale; the
Depression, Anxiety and Stress Scales; and the Welsh Pure
Depression sub-scale. The remaining six articles relied on
information on depressive symptoms self-reported by each
participant.

All studies adjusted for a wide range of potential
confounding factors. Many but not all adjusted for well-
known factors associated with depression such as age, sex,
marital status, socioeconomic factors such as education and
income, smoking, alcohol drinking, physical activity, and
body mass index. Conversely, only a few studies adjusted for
other dietary variables.

A summary of the results of the associations of dietary
intake with depressive symptoms is shown in Table 2.
Although several studies (n=1-4) investigated the rela-
tionship of energy, macronutrients, and related dietary
variables with depressive symptoms, with particular focus
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on n-3 long-chain PUFAs, almost all studies showed no
association. Several papers (n=1-7) investigated other
nutrients such as vitamins, minerals, and isoflavones, with
particular focus on folate and other B vitamins, but again
almost all studies showed no association, with the exception
for folate in men. Four articles reported a significant inverse
relation between folate intake and depressive symptoms,
while no association was observed in three. Several studies
(n=1-7) investigated a wide range of foods, but again
almost all studies showed no association, with the exception
of fish: seven articles (two in men, one in women, and four
in men and women combined) reported a significant inverse
relation of fish intake with depressive symptoms, while nine
(two in men, four in women, and three in men and women
combined) observed no association.

4 Discussion

In the present review, we systematically reviewed observa-
tional studies investigating the association between dietary
intake and depressive symptoms in free-living humans (23
cross-sectional, 10 prospective cohort, and 1 case-control
studies). The studies varied in the number and age of
subjects, dietary assessment method used, and depressive
symptom assessment applied. The most frequently investi-
gated dietary variables included long-chain n-3 PUFAs, fish,
folate, and other B vitamins. Most studies showed no asso-
ciation between dietary variables and depressive symptoms.
However, most studies included at least one important
methodological limitation, such as no inference for causality
(i.e. in a cross-sectional study, since the exposure (e.g. diet)
and outcome (e.g. depression) are measured at the same
time, it is not possible to say which is cause and which is
effect), unreliable or rough assessment of diet or depressive
symptoms, inadequate treatment of potential confounding
factors, and ignorance of the possible mediating or
confounding influence of other dietary variables. Thus, firm
conclusions regarding the association between dietary
intake and depressive symptoms cannot be drawn at
present. The present review, to our knowledge the first
systematic review of observational studies on diet and
depressive symptoms, may nevertheless be useful for future
research on this important topic.

Although a meta-analysis of these studies would have
been interesting, our review showed that the number of
observational studies is relatively limited, with only one to
seven studies for each dietary variable. Additionally, the
reliability of meta-analyses depends the homogeneity of the
subjects examined and methods used, which the existing
research does not necessarily provide. We therefore consider
that it is too early to conduct a meta-analysis of observational
studies on dietary intake and depressive symptoms.

When comparing or summarizing the results of several
studies, consideration should be given to differences among
study subjects and in the methods used. Because depressive

© 2009 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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symptoms are difficult to define, the studies reviewed here
defined them wusing a variety of methods, including
discharge diagnosis, established scale, and self-reported
information. More importantly, several articles relied on
self-reported information without any validity investigation.
These differences in the assessment of depressive symp-
toms may have influenced the results on these studies.
Additionally, because most of the established scales were
validated with clinical depressed patients, these may not be
suitable for measuring mood in non-depressed participants.
Further, some of the scales were designed for measuring
anxiety as well as depressed mood. Efforts for developing
scales on depressive symptoms suitable for epidemiologic
research on healthy persons may be needed.

Dietary assessment methods also varied among studies.
Most of the articles examined used relatively accurate
methods such as dietary records, diet history interviews, and
validated dietary questionnaires. Several articles used less
accurate methods, however, such as non-validated dietary
questionnaire. These differences in dietary assessment
method may also have impacted the results of the associa-
tion between dietary intake and depressive symptoms.

The misreporting of dietary intake, particularly by over-
weight subjects, is a serious problem in self-report dietary
assessment [41]. Nevertheless, evidence suggests that error
by misreporting can be cancelled by energy adjustment, at
least in part [42, 43]. About 60% of the present studies used
non-energy adjusted values, however, and further research
using energy-adjusted dietary intake values is needed.

Although many studies controlled for well-known
confounding factors, few took account of potential
confounding or mediating dietary intake variables. More
importantly, while there appear to be sex differences in the
association between dietary intake and depressive symptoms
(i.e. folate), analyses in the 60% (12 out of 20) of studies,
which included both men and women were conducted with
both sexes combined. Further research on this area should
be conducted in men and women separately.

Although most of the studies reviewed were cross-
sectional in nature (70%), the lack of association between
dietary variables and depressive symptoms in most of both
the cross-sectional and prospective cohort studies suggested
that the overall results of this review were not materially
affected by study design. Nevertheless, because a cross-
sectional design hampers the drawing of conclusions on
causal inferences between diet and depressive symptoms,
further research with prospective cohort designs are needed.

In the present review, because the literature search was
limited to only one database (PubMed), with a manual check
of the reference lists of the included papers, articles
appearing in journals not included in PubMed or in
languages other than English were not identified. Addi-
tionally, research with negative results may likely remain
unpublished (publication bias).

In conclusion, our systematic review identified only a
limited number of observational studies investigating the
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association between dietary intake and depressive symptoms
(23 cross-sectional, 10 prospective cohort, and 1 case-control
studies). The number and age of subjects, and the dietary
and depressive symptom assessment methods used varied
among studies. Dietary variables most frequently investi-
gated included long-chain n-3 PUFAs, fish, folate, and other
B vitamins. Most studies showed no association between
dietary variables and depressive symptoms. However, most
studies included at least one of important methodological
limitation, such as no inference for causality, unreliable or
rough assessment of diet or depressive symptoms, inade-
quate treatment of potential confounding factors, and
ignorance of the possible mediating or confounding influ-
ence of other dietary variables. Given that the relationship
between eating and mood is quite complex, and that food
intake pattern reflects complex interrelations and inter-
actions among the individual, the culture, and the society in
which people live [2], firm conclusions regarding the asso-
ciation between dietary intake and depressive symptoms
cannot be drawn at present. Because intervention trials are
usually conducted in depressive patients rather than healthy
persons, these inevitably provide information for treatment
but not for prevention. Conversely, observational studies
among healthy people provide information for prevention.
Thus, further evidence from well-designed observational
studies is required to confirm or refute the association
between dietary intake and depressive symptoms in free-
living settings.

The authors have declared no conflict of interest.
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