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An emerging field of research in nutritional epidemiology is the assessment of several links
between nutritional quality and mental health. Specifically, some studies have pointed out
that several food patterns could be associated with a reduced risk of depression among
adults. This association seems to be consistent across countries, cultures and populations
according to several systematic reviews and meta-analyses of observational studies. Some
previously described food patterns, specifically the Mediterranean Food Pattern, the
Alternative Healthy Eating Index, the Prudent diet or the Provegetarian Food Pattern
may be effective to reduce the future risk of depression. Among them, only the
Mediterranean Food Pattern has been tested for primary prevention in a large randomised
trial, but the inverse association found was not statistically significant. The scientific report
of the 2015 Dietary Guidelines for Americans Advisory Committee concluded that current
evidence is still limited. Notwithstanding, this field is promising and, according to large and
well-conducted observational studies, food patterns potentially associated with reduced risk
of depression are those emphasising seafood, vegetables, fruits and nuts. There is a need to
assess whether differences in the intake of some micro or macronutrients between these diet-
ary patterns can make a difference in their association with a lower risk of depression.
Moreover, the shape of the dose–response curve and the potential existence of a nonlinear
threshold effect have not yet been established.

Dietary inflammatory index: CVD: PREDIMED: SUN cohort: Inflammation

Burden of disease by major depressive disorder

Depressive disorders generally consist of major depres-
sive disorder, dysthymia and minor depression, but not
other conditions that include depressive features, such
as bipolar disorder. Major depressive disorder is the
most serious clinical entity in the depressive spectrum
and it is one of the most commonly diagnosed psychiatric
illnesses. Major depressive disorder represents a priority
for potential preventive interventions, because it is highly

prevalent and it represents a serious recurrent condition
associated with lower quality of life, elevated costs of
medical treatments, a huge burden of personal and famil-
ial suffering, frequent co-morbidities, increased risk of
suicide and elevated overall mortality. The yearly preva-
lence of major depression in adults is at least 5 %. The
lifetime prevalence is 13 % with higher rates among
females than males(1,2). Symptoms of depression include
low mood, loss of interest or pleasure, feelings of guilt or
low self-worth, disturbed sleep or appetite, feelings of
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tiredness, poor concentration and suicidality ideation.
According to the Diagnostic and Statistic Manual of
Mental Disorders, 5th edition (DSM-5), released in
May 2013, the diagnostic criteria for major depressive
disorder are those shown in Table 1. According to
Matters and Loncar, unipolar depressive disorders were
ranked the fourth global cause of disability-adjusted
life years lost in 2002 and they were projected to become
the second leading cause of disability-adjusted life years
lost in 2030 in the world, and its first cause in high-
income countries(3). Consequently, depressive disorders
pose heavy health and economic burdens and thus their
prevention is a global public health priority.

Age-adjusted rates of depression and suicide are
known to be lower in Southern Europe (Spain, Italy
and Greece) than in Northern or Central European coun-
tries(4). This South-to-North gradient has been hypothet-
ically related to the diversity of food patterns between
Mediterranean and non-Mediterranean countries. This
difference also indirectly suggests that some aspects of
the traditional Mediterranean diet (MeDiet) might have
contributed to lower the risk of depression.

Aetiological hypothesis of depression

Major depressive disorder is considered to be a multifac-
torial disease. Therefore, a wide array of potential causes
including biological, psychological and environmental
factors are likely to be involved in the aetiology of de-
pression. The interaction among these elements needs
also to be taken into account(5). Alterations in multiple
neurobiological pathways, and not a single mechanism,
are probably responsible for clinical cases of depression.
Recent advances in neuroimaging procedures, including
functional neuroimaging studies, have allowed a better
understanding of some of these mechanisms.

Well-defined clinical and laboratory evidence supports
a hormonal role in depression. This hypothesis holds that
repeated or maintained stress-induced hypercortisolae-
mia will eventually lead to down-regulation of gluco-
corticoid receptors in the central nervous system.
The normal negative feedback on cortisol consisting of
inhibition of corticotropin-releasing hormone and adre-
nocorticotrophic hormone as a response to high cortisol
levels will be eventually reversed in depression. As a

consequence, an alteration of the hypothalamic–pituit-
ary–adrenal axis is frequently seen in depressed patients
with positive instead of negative feedback. This creates a vi-
cious cycle with cortisol levels permanently elevated. The
consequenceof this vicious circle is that the levels of cortisol,
adrenocorticotrophic hormone and corticotropin-releasing
hormone are often simultaneously elevated in the depressed
patients. This vicious circle has also been supposedly
implicated in reduced volume of the hippocampus,
reduced rates of neurogenesis, accumulation of visceral
fat, abdominal obesity and a higher propensity to insulin
resistance. This mechanism is compatible with the coex-
istence of major depression and a higher cardiovascular
risk related to abdominal obesity, low-grade inflamma-
tory status and insulin resistance. In this context it
seems logical to think that depression and cardiovascular
risk are very likely to share similar risk factors and aetio-
logical mechanisms.

Another widely accepted aetiological theory is the
monoamine hypothesis of depression. It suggests that de-
pression is related to a dysfunction in serotoninergic or
noradrenergic systems in the central nervous system.
The crucial step is reduced availability of these monoa-
mines in the synapse. The ability of some antidepressants
to increase monoamine availability in the synapse by
blocking their catabolism (for example, monoamine
oxidase inhibitors) of by inhibiting their reuptake by
the presynaptic neuron (for example, serotonin-reuptake
inhibitors) are strong bases for this hypothesis(5). Also, a
test of oral tryptophan depletion (the subject is given a
drink containing all amino acids except tryptophan,
and therefore body stores of tryptophan are depleted)
will not cause depression in healthy subjects, but will
cause a relapse of some previously depressed subjects be-
cause tryptophan is the rate-limiting substrate for sero-
tonin synthesis in the brain. In this context, an
adequate intake of vitamin B6, folate, and vitamin B12
can be speculated to be associated with lower depression
risk, because they are involved in the metabolism of
S-adenosyl methionine and methionine (an essential
amino acid). These latter two compounds are critical to
the production of monoamines (serotonin and noradren-
aline) and methylation in the brain. An interesting hy-
pothesis of depression suggests that deficiencies in
vitamin B6, folate and vitamin B12 can lead to reduced
synthesis of these monoamines and decreased availability

Table 1. Diagnostic criteria for depression

Major depressive disorder: DSM-5 diagnostic criteria

Core symptoms Additional symptoms Diagnosis

Depressed mood most of the day
Markedly decreased interest or
pleasure in almost all activities
(anhedonia)

Clinically significant weight loss or significant
increase or decrease in appetite
Insomnia or hypersomnia
Psychomotor agitation or retardation
Fatigue or loss of energy
Feelings of worthlessness or excessive or inappropriate guilt
Diminished ability to think or concentrate, or indecisiveness
Recurrent thoughts of death or suicidal ideation

≧Five symptoms, including
at least two core
symptoms during almost
every day in a 2-week
period

DSM-5, Diagnostic and Statistic Manual of Mental Disorders, 5th edition.
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of them in the synapse. The repeatedly reported associ-
ation between elevated levels of homocysteine and de-
pression seems to corroborate this hypothesis because
suboptimal levels of folate and B vitamins are associated
with higher homocysteine levels and higher homocysteine
levels have been associated with depression(6). A food
pattern that ensures an optimal nutritional adequacy of
these micronutrients (B vitamins and folate) would be
likely to exert a preventive action on depression.

Food patterns as a component cause of sufficient causal
pathways leading to depression

According to the classical model of causation in epidemi-
ology proposed by Kenneth Rothman(7), the occurrence
of a specific disease will always have several contributing
determinants that may act together in conjunction to
produce the disease outcome of interest. There are sev-
eral sufficient causes or causal pathways, each of them
composed of several elements. The Rothman’s model
defined sufficient causes as complete causal mechanisms
that will inevitably produce the disease. These complete
causal mechanisms or ‘sufficient’ causes will never be iso-
lated or single factors. On the contrary, each of them
needs to include a set of different elements and circum-
stances that, once all of them are present, will unavoid-
ably determine the production of the disease. This is
the reason why the Rothman’s model is sometimes called
a modified deterministic causal model.

In contrast to sufficient causes, Rothman defined a
component cause as each of the many elements that are
included in at least one of the sufficient causal mechan-
isms or pathways. Usually, epidemiologists consider
component causes as actual and proper causes of disease
because the disease will not occur by that sufficient cau-
sal mechanism or pathway unless all the component
causes of that pathway are present. Speaking in positive
terms, if only one of its component causes is removed,
that causal pathway will not produce the disease. This
is a powerful approach for preventive medicine because,
under the assumptions of this model, it is not necessary
to tackle all of the component causes which are included
in a sufficient cause or pathway in order to prevent the
disease. Only with the elimination of one of them, the
disease will be prevented.

In the context of the Rothman’s model of causation in
epidemiology, there is a growing body of evidence to sup-
port that some unhealthy food patterns can be consid-
ered as component causes of depression. Indeed, this
assertion does not imply that unhealthy food patterns
will be always a cause of depression (they are not a suffi-
cient cause) neither that in all cases of depression an un-
healthy food pattern was involved in the causal pathway
(they are not a necessary cause of depression). Food pat-
terns merely represent one of several component causes
present in at least one of the multiple sufficient causes
(causal pathways) of depression. Nevertheless, they can
be appropriately referred to as causes of depression.

Biological plausibility for the link between
cardioprotective diets and reduced risk of depression

One important criterion for causality in epidemiology is
biological plausibility. There are many reasons to support
the biological plausibility that cardioprotective food
patterns are also protective against major depression(8).
Reasons to support this biological plausibility include
the following mechanisms exerted by a cardioprotective
diet: Anti-inflammatory effects; A high content of
antioxidants, which can produce neuroprotection;
Improved insulin sensitivity and reduced risk of metabol-
ic syndrome; Improved endothelial function being the
endothelium responsible for neurotrophins synthesis, in-
cluding brain-derived neurotrophic factor; Potential for
enhanced synaptogenesis and neurogenesis as a conse-
quence of better availability and function of neurotro-
phins; Better nutritional adequacy and availability of B
vitamins and folate related to the synthesis of monoa-
mines; Improvement of lipid subtypes (n-3 fatty acids
and other unsaturated fatty acids instead of trans fatty
acids or SFA) in cell membranes, and consequently
increased fluidity and permeability of cell membranes,
where receptors for neurotransmitters are located;
Counteracting of the adverse metabolic effects and
increased visceral fat due to the abnormal regulation of
the hypothalamic–pituitary–adrenocortical axis that
occurs in depression.

In this context, a wide body of clinical and epidemio-
logical evidence supports a strong mutual link between
depression and CVD. Sometimes the occurrence of de-
pression precedes a cardiovascular event; in other
instances a cardiovascular event is associated with a fu-
ture higher risk of depression. It is very likely that depres-
sion and CVD may share common pathophysiological
factors. For example, the seven health cardiovascular
metrics proposed by the American Heart Association
in 2010(9) were predictive of a substantially lower risk of
depression in 5110 participants of the Aerobics Study
cohort followed-up for 6·1 years(10). Also in the
Seguimiento Universidad de Navarra (SUN) cohort,
after following-up more than 16 000 participants initially
free of depression and CVD during an average of
9 years, several predictive equations for cardiovascular
risk built with baseline values of cardiovascular risk fac-
tors were strongly associated with the future risk of devel-
oping depression during the follow-up period (P Molero,
unpublished results).

Advantages of food patterns in nutritional epidemiology

Several nutrients or foods have been associated with the
risk of depression in longitudinal epidemiologic studies.
They include a reduced risk of depression associated
with an increased intake of folate(11,12), n-3 fatty acids
and n-3:n-6 fatty acids ratio(13–15), olive oil(16,17) or mod-
erate alcohol intake(18,19), whereas an increased risk of
depression has been associated with higher intake of
trans fatty acids(17), fast food and commercial bakery(20).
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situations need to be differentiated. Sometimes, the dis-
ease of interest is likely to be caused by a single nutrient
or food. In contrast, and much more frequently, the dis-
ease will be probably associated with several dietary fac-
tors. For the first (and rare) situation the focus on a
single nutrient or food may be adequate. However, for
the most common situations of multifactorial dietary
causes of a disease, the focus on a single nutrient or
food will be wrong. In these very common situations,
the food pattern approach represents the best-fitted meth-
odology according to the current state of the art in nutri-
tion research. The reason is that to assess the overall food
pattern may be more useful because it goes beyond nutri-
ents or foods and examines the effects of the overall diet.
The focus on isolated nutrients or single foods is usually
inappropriate because it would be unrealistic to assume
that a single food or nutrient will have an important ef-
fect. In addition, the assessment of isolated food compo-
nents makes it difficult to take into account any
interaction between them. Food patterns allow capturing
a wide range of potential interactions between different
nutrients and foods. Moreover, the assessment of isolated
foods or nutrients will be frequently confounded by other
dietary factors.

The analysis of food patterns instead of isolated foods
or nutrients overcomes most of the earlier-mentioned
problems. Conversely, from an epidemiologic point of
view, the sociological reality that many foods are usually
consumed together provides an interesting approach per
se. Therefore, in the study of the relationships between
nutritional factors and the risk of depression, to change
the focus to overall food patterns is more useful than
the reductionist view of attributing all the effect to a sin-
gle food or nutrient(21). The advantages and limitations
of the use of food patterns in nutritional epidemiology
are presented in Table 2.

Food patterns cannot be directly measurable.
However, they have been defined as the quantities, pro-
portions, variety or combinations of different foods and
beverages in diets, and the frequency with which they
are habitually consumed(22,23).

The methodology to ascertain food patterns can fol-
low four different general approaches: (i) Selective

diets: The procedure involves classifying subjects accord-
ing to whether or not they meet several criteria (e.g.
avoidance of meat or meat products to classify them as
vegetarians); (ii) Indexes or scores: They are built accord-
ing to individuals’ scores on quality of the food pattern
and its components. They are sometimes referred to as
a priori food patterns (e.g. the Mediterranean Dietary
Score (MDS) proposed by Trichopoulou et al.)(24);
(iii) Cluster Analysis: Statistical analysis conducted to
build groups of similar individuals according to their
food patterns. These are examples of a posteriori or em-
pirically derived food patterns; (iv) Factor Analysis:
Statistical identification of factors explaining variation
in individuals’ scores (e.g. the Western Food Pattern ori-
ginally proposed by Hu et al.)(25). As the previous ana-
lysis, this approach identifies a posteriori or empirically
derived food patterns.

The second approach represented by a dietary index
tries to assess overall diet quality. The use of a dietary
index is considered as an a priori approach because the
scoring systems for such indexes or scores are based on
previous knowledge of what constitutes a healthy diet
or what represents a traditional or geographical model
for a typical combination of food habits (e.g. a
Mediterranean-type diet). Sometimes, the dietary index/
score approach might be limited by the gaps in current
knowledge and current understanding of the food–dis-
ease relationship. Further examples, beyond the
MeDiet, of some a priori-defined food patterns using in-
dices or scores are the Healthy Eating Index (HEI), a sin-
gle summary measure of the degree of conformity
between an individual’s diet and the recommendations of
the US Department of Agriculture Food Guide Pyramid
for five major food groups and to specific recommenda-
tions in the US Dietary Guidelines for Americans, the
Healthy Diet Score, the Recommended Food Score or
the Alternative HEI.

Available longitudinal evidence on food patterns and the
risk of depression

Some studies have pointed out that several food patterns
could be associated with the risk of depression among

Table 2. Strengths and limitations of the food pattern approach

Advantages Limitations

Interaction between nutrients is captured
Synergies
Antagonisms

Confounding by other dietary factors is prevented
Increased statistical power

The isolated effect of a nutrient is too small
Cumulative exposure has a stronger effect

It avoids multicollinearity
It avoids issues of multiple comparisons
It describes a sociological reality of interest per se

Two general approaches: which is better?
Hypothesis-oriented (a priori)
Data-driven (a posteriori)

Cluster
Factor analysis

The reproducibility is impossible or suboptimal
Sample-specific medians v. normative scores
Factor or cluster analyses are not reproducible
Heterogeneity in dietary assessment tools

It may introduce new sources of confounding
Lifestyles differ across levels of dietary patterns

M. A. Martínez-González142

https://doi.org/10.1017/S0029665116000045
Downloaded from https://www.cambridge.org/core. ULPGC, on 30 Nov 2018 at 10:51:25, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S0029665116000045
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


P
ro
ce
ed
in
gs

o
f
th
e
N
u
tr
it
io
n
So

ci
et
y

adults. This association seems to be consistent across
countries, cultures and populations according to several
systematic reviews and meta-analyses(26–28). These sys-
tematic reviews included not only adults but also other
populations, included retrospective or cross-sectional
studies without longitudinal data and finally, occasionally
included studies that really did not assess the effect of an
overall foodpattern, but only of food items or food groups.
Table 3 provides a summary of available longitudinal pro-
spective studies assessing the risk of adult depression asso-
ciated with overall food patterns.

Only one large randomised trial (the PREDIMED
study) has tested the effects on the risk of incident
cases of clinical depression during 5·4-years follow-up
of two MeDiet in comparison with a control group re-
ceiving advice to follow a low-fat diet in an elderly
population at high cardiovascular risk(29). The point esti-
mates for the relative risks (RR) associated with the
intervention using a MeDiet supplemented with extra-
virgin olive oil (RR = 0·91) or a MeDiet supplemented
with mixed tree nuts (RR = 0·78) in the PREDIMED
trial suggested an inverse association. However, the CI
for both estimates were wide and they showed that the

results were compatible with a null result. Even when
both MeDiet were merged together and analysed as a
single group, the multivariable-adjusted RR was 0·85
(95 % CI 0·64, 1·13). Only when the analysis was limited
to participants with type 2 diabetes (approximately 50 %
of the sample), a significantly reduced risk of depression
was observed and only for participants assigned to the
MeDiet + nuts (RR = 0·59; 95 % CI 0·36, 0·98; P=
0·04) but not for participants randomly allocated to
MeDiet + extra-virgin olive oil. A second available trial
of a small sample size and short duration tested a diet
in line with the model of the Dietary Approaches to
Stop Hypertension trial and moderately reduced in so-
dium(30). The outcome was the amelioration of symp-
toms of postmenopausal depression. A beneficial effect
was observed for both the active intervention and the
control group, without significant differences between
them.

Among observational studies, an inverse association
between a priori defined Mediterranean-type diets and
the incidence of depression has been found in two large
cohorts(31,32). In the largest of them (the SUN study) a
reduced risk of depression associated with closer

Table 3. Available longitudinal studies assessing the risk of depression associated with overall food patterns

Reference Study Pattern n (final) follow-up Outcome Result

Randomised clinical trials
Sanchez-Villegas et al.(29) PREDIMED MeDiet 3923 5·4 years Medical Dx No significant reduction
Torres & Nowson(30) Meat-livestock DASH-Na type 95 14 weeks POMS Reduction with intervention and

control diet (NS)
Observational cohort studies
Sanchez-Villegas et al.(31) SUN MeDiet 10 094 4·4 years Medical Dx Significant reduction
Skarupski et al.(32) CHAP MeDiet 3502 7·2 years CES-D Significant reduction
Psaltopoulou et al.(34) EPIC-GREECE MeDiet 732 10 years GDS No significant association
Shatenstein et al.(35) NuAge HEI 1488 3 years GDS No significant association
Akbaraly et al.(36) WHITEHALL II aHEI 4215 5 years CES-D Reduction in women, NS in men
Sanchez-Villegas et al.(37) SUN aHEI, PDP 15 093 8·5 Years Medical Dx Significant reduction with both

indexes
Rienks et al.(38) Australian

LSW
PCA-MeDiet 4662 3 years CES-D Significant reduction

Akbaraly et al.(39) WHITEHALL II PCA 3059 5 years CES-D Traditional significant reduction,
Processed significant increment

Ruusunen et al.(40) Kuopio PCA 1003 16·5 years Medical Dx Prudent significant reduction
Jacka et al.(41) PATH PCA 3663 8 years Goldberg DS Prudent significant reduction and

Western significant increment
(attenuation by socioec. and
health variables)

Le Port et al.(42) GAZEL PCA 12 404 10 years CES-D Western, fat-sweet, snack
significant increment Healthy
significant reduction

Chan et al.(43) Hong Kong PCA 2211 4 years GDS No significant association
Chocano-Bedoya et al.(44) NHS PCA 50 605 12 years Medical Dx No significant association
Lucas et al.(45) NHS RRR-inflam. 43 685 12 years Medical Dx Significant increment
Sanchez-Villegas et al.(46) SUN DII 15 093 8·5 Years Medical Dx Significant increment

PREDIMED, PREvención con DIeta MEDiterránea (prevention with Mediterranean diet); MeDiet, Mediterranean diet; Dx, diagnosis; DASH, dietary approaches to
stop hypertension; POMS, Profile of Mood States; SUN, Seguimiento Universidad de Navarra; CHAP, Chicago Health and Aging Project; EPIC, European
Prospective Investigation into Cancer and Nutrition; GDS, Geriatric Depression Scale; NuAge, Québec Longitudinal Study on Nutrition and Aging; HEI, healthy
eating index; aHEI, alternative healthy eating index; CES-D, Center for Epidemiologic Studies Depression Scale; PDP, pro-vegetarian dietary pattern; Australian
LSW, Australian Longitudinal Study on Women’s Health; PCA, principal component analysis; PATH, personality and total health; Goldberg DS, Goldberg
Depression Scale; GAZEL, GAZ and ELectricité; NHS, Nurses’ Health Study; RRR-Inflam, reduced rank regression to ascertain a pro-inflammatory dietary
pattern; DII, Dietary Inflammatory Index.
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conformity to the traditional MeDiet was found(31). The
conformity to the MeDiet was operationally defined
using the MDS proposed by Trichopoulou et al.33 The
MDS assigned 1 point to subjects whose consumption
was at or above the sex-specific median of six compo-
nents in agreement with the traditional MeDiet (vegeta-
bles, fruits/nuts, legumes, fish/seafood, cereals and
MUFA:SFA lipid ratio). The participant received also
1 point if her/his intake was below the median for the
two components not in line with the traditional MeDiet
(meat/meat products and dairy products). For ethanol,
1 point was assigned only for moderate amounts of in-
take (5–25 g/d for women or 10–50 g/d for men).
Consequently, the MDS could theoretically range from
the highest possible conformity to MeDiet (9 points) to
the minimum possible conformity (0 points reflecting
no adherence at all). Adherence to the MDS was cate-
gorised into five categories: low (score 0–2), low–moder-
ate (score 3), moderate–high (score 4), high (score 5) and
very high (6–9). The RR of incident clinical depression
(480 new diagnoses during 4·4-years follow-up) were
0·74, 0·66, 0·49 and 0·58 for low-moderate, moderate-
high, high and very high conformity v. low conformity,
respectively, all of them statistically significant in fully
adjusted models and with a significant linear trend (P
= 0·002). To allay fears related to a potential reverse
causality bias (i.e. depressed patients may have poorer
dietary habits as a consequence of their depression), the
authors repeated their analyses after excluding those
cases of depression reported in the first 2 years of follow-
up (n 243). Contrarily to the hypothesis of reverse caus-
ation that would predict an attenuation of the association
after the exclusion of early cases, the inverse associations
for the two upper categories of conformity to the MeDiet
were not attenuated, but they even exhibited stronger in-
verse associations with RR = 0·42 (95% CI 0·27, 0·66)
and R = 0·50 (95% CI 0·33, 0·74) for MDS = 5 and
MDS ≧ 6, respectively.

Nevertheless, it should be pointed out that a smaller
cohort study in Greece, did not find any significant ad-
vantage of the MeDiet(34). However, it is necessary to
highlight that the present study was based on a sample
of only 732 elders. The point estimate for the RR asso-
ciated with the MeDiet was protective although not sign-
ificant probably due to a lack of statistical power.

The association between the adherence to other qual-
ity dietary indexes beyond the MeDiet and depression
has also been analysed. Whereas no significant effect be-
tween the adherence to the HEI and changes in depres-
sive symptoms was found after 3 years of follow-up in
the NuAge study(35), Akbaraly et al. showed a significant
association between a higher score in the alternative HEI
and a lower risk of depression in women, but not in men,
from the Whitehall-II cohort study(36). Also in the SUN
cohort, several other quality dietary indexes, specifically
the alternative HEI and the Pro-vegetarian Dietary
Pattern showed an inverse association with the incidence
of depression and suggested the potential existence of a
nonlinear threshold effect(37). This last finding suggests
that the risk of depression can be reduced when a subject
moves from very low to moderate adherence to a diet

quality index. However, there is not much extra benefit
in terms of reduced risk of depression for further improve-
ments in adherencewhen the subjectmoves frommoderate
to high or very high scores. This dose–response pattern is
compatible with the hypothesis that suboptimal intake of
some micronutrients (present in the lower levels of adher-
ence to diet quality scores) is involved in the risk of devel-
oping depression.

Principal component analysis (Factor Analysis ap-
proach) has also been developed in several cohort studies
to identify post-hoc (empirically derived) food pat-
terns(38–44). Results obtained for MeDiet are consistent
with those reported using a priori-defined food pat-
tern(38). Other examples include the results reported by
Akbaraly et al. within the Whitehall-II study(39) that
found that an empirically derived food pattern rich in
sugary desserts, fried foods, processed meats, refined
grains and high-fat dairy products was associated with
a significantly increased risk of depression, whereas an
empirically derived food pattern rich in vegetables, fruits
and fish was associated with a significantly lower risk of
depression. In contrast with the significant protection
against depression found for a Prudent food pattern em-
pirically identified in the Kuopio cohort(40) or in the
Australian PATH cohort study(41) or the detrimental
role of Western, snacking and fat-sweet food patterns
obtained in the GAZEL cohort study(42), other studies
have failed to report statistically significant results for
the analysis of the association between a posteriori food
patterns and depression(43). In this sense, it is remarkable
to highlight the results reported in the Nurses’ Health
Study. In this large cohort, the Prudent (high in vegeta-
bles) or Western (high in meats) food patterns also iden-
tified by using principal component analysis did not
show any significant association with the incidence of de-
pression(44). However, another posterior assessment in
the Nurses’ Health Study using reduced rank regression
methods found that a pro-inflammatory food pattern
was significantly associated with a higher risk of depres-
sion(45) supporting the hypothesis of the biological
plausibility for the link between cardioprotective diets
and reduced risk of depression mentioned earlier.

In line with these findings, the SUN cohort has also re-
cently reported a similar magnitude of the increment in
the risk of depression related to a pro-inflammatory
food pattern assessed through the Dietary Inflammatory
Index, a scoring algorithm based on an extensive review
of the literature linking articles focusing on the effect of
diet on inflammatory biomarkers(46).

Though further longitudinal studies and trials are
needed to confirm several aspects such as the link be-
tween depression and cardiometabolic conditions or the
shape of the dose–response curve between adherence to
a diet quality index and the risk of depression, we can
conclude stating that there is a growing body of sound
epidemiological evidence to support that food patterns
with a high content in fruit and vegetables, olive oil,
tree nuts, fish and whole grains, but low in meats, meat
products, commercial bakery, trans fats, sugary desserts
and sugar-sweetened beverages are associated with a
reduced risk of depression.
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