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Associations between fruit and vegetable
consumption and psychological distress:
results from a population-based study
Aline Richard1*, Sabine Rohrmann1, Caroline L. Vandeleur2, Meichun Mohler-Kuo1 and Monika Eichholzer1

Abstract

Background: Several studies observed associations of various aspects of diet with mental health, but little is known

about the relationship between following the 5-a-day recommendation for fruit and vegetables consumption and

mental health. Thus, we examined the associations of the Swiss daily recommended fruit and vegetable intake with

psychological distress.

Methods: Data from 20,220 individuals aged 15+ years from the 2012 Swiss Health Survey were analyzed. The

recommended portions of fruit and vegetables per day were defined as 5-a-day (at least 2 portions of fruit and 3

of vegetables). The outcome was perceived psychological distress over the previous 4 weeks (measured by the

5-item mental health index [MHI-5]). High distress (MHI-5 score ≤ 52), moderate distress (MHI-5 > 52 and ≤ 72) and

low distress (MHI-5 > 72 and ≤ 100) were differentiated and multinomial logistic regression analyses adjusted for

known confounding factors were performed.

Results: The 5-a-day recommendation was met by 11.6 % of the participants with low distress, 9.3 % of those with

moderate distress, and 6.2 % of those with high distress. Consumers fulfilling the 5-a-day recommendation had

lower odds of being highly or moderately distressed than individuals consuming less fruit and vegetables (moderate

vs. low distress: OR = 0.82, 95 % confidence interval [CI] 0.69-0.97; high vs. low distress: OR = 0.55, 95 % CI 0.41-0.75).

Conclusions: Daily intake of 5 servings of fruit and vegetable was associated with lower psychological distress.

Longitudinal studies are needed to further determine the causal nature of this relationship.

Background

Mental diseases are a leading cause of the global burden

of disease and highly contribute to life-years lost [1, 2].

According to the World Health Organization (WHO),

worldwide 25 % of individuals develop one or more

mental or behavioral disorders during their lifetime [3].

Acute and chronic stress are considered to be potential

risk factors for mental disorders, including depression and

anxiety, depending on the individual’s stress sensitivity

[4, 5]. There are several definitions of stress and/or psy-

chological distress, which share the point of view that it

is expressed by emotional suffering [6].

There is growing evidence that modifiable lifestyle

factors, particularly diet, have a beneficial effect on the

occurrence and recurrence of mental diseases, such as

depression [7, 8]. Nevertheless, associations between

diet and mental health are evaluated by a variety of dif-

ferent aspects, such as focusing on single dietary com-

ponents, dietary patterns or on single nutrients [9–13].

In fruit and vegetables, there are a large number of

bioactive compounds that could be responsible for an

effect on mental health [14]. Nevertheless, only a few

studies explicitly examined the association of fruit and

vegetable intake with mental health, but these studies

observed inverse associations [15, 16].

The 5-a-day recommendation is one of the best-known

dietary campaigns to date, which takes fruit and vegetable

intake into account and was implemented in the 1990s by

the National Cancer Institute in the U.S. In the following

years, many western countries engaged in similar cam-

paigns (e.g. Germany, Great Britain, France). In Switzerland,

the 5-a-day campaign started in 2001 and is defined by

* Correspondence: aline.richard@uzh.ch
1Epidemiology, Biostatistics and Prevention Institute (EBPI), University of

Zurich, Hirschengraben 84, CH-8001 Zurich, Switzerland

Full list of author information is available at the end of the article

© 2015 Richard et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Richard et al. BMC Psychiatry  (2015) 15:213 

DOI 10.1186/s12888-015-0597-4

http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-015-0597-4&domain=pdf
mailto:aline.richard@uzh.ch
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


consuming at least 3 portions of vegetables and 2 portions

of fruit daily. Other countries have slightly different

definitions of 5-a-day (e.g. 5 daily portions without de-

fining whether fruit or vegetables in France). Defini-

tions rely on the WHO Global Strategy on Diet, Physical

Activity and Health that recommends “a minimum of

400 g of fruit and vegetables per day (excluding potatoes

and other starchy tubers)” [17]. To our knowledge, associ-

ations between 5-a-day recommendations and mental

health have not been evaluated yet. Thus, given the

paucity of research on the topic, it is worthwhile to

evaluate whether the 5-a-day recommendation has a

positive effect on mental health. Our aim was to examine

the association between the adherence to the 5-a-day rec-

ommendation and psychological distress in the Swiss

population.

Methods

Study population and data

Data were obtained from the Swiss Health Survey (SHS)

conducted in 2012/2013 by the Swiss Federal Bureau of

Statistics (SFSO). All data used for this study were col-

lected by telephone interview. The data collection and

data storage for the Swiss Health Survey does not re-

quire formal approval by an ethical committee. This data

collection is specifically permitted under Swiss law (SR

431.012.1 and SR 431.112.1). Individuals invited to par-

ticipate received a brief description of the study and could

decline to participate or withdraw at any time. Participants’

responses were treated confidentially and aggregated

anonymous responses were utilized for analyses pre-

sented herein.

The SHS is a cross-sectional, population-based nation-

wide survey on health status, several lifestyle and demo-

graphic factors, and healthcare use and has been carried

out every five years since 1992. Using a stratified random

sampling technique based on registries of inhabitants,

individuals aged 15 years or older and living in a private

household were recruited. A total number of 21,597 in-

dividuals participated, derived from an initial sample of

41,008 individuals (participation rate 54 %). A computer-

assisted telephone interview (CATI) was performed and

in a further step, a written questionnaire was provided

(paper or online) upon approval from the participants

(n = 18,357) [18]. This multistage probability sample can

be considered as representative of the Swiss population.

Information on the mental health index (MHI-5) was

available for 20,652 individuals. Individuals with missing

information on fruit and vegetable consumption were

excluded from analyses (n = 90). In a further step, we ex-

cluded individuals with missing information on covariates,

such as age or education level etc. (n = 342), resulting in a

final sample of 20,220 participants.

Outcome measure

The outcome of interest was psychological distress mea-

sured by the 5-item mental health index [MHI-5] [19].

The five-item Mental Health Inventory (MHI-5) assessed

the extent of perceived psychological distress during the

previous 4 weeks. The MHI-5 is a valid tool to measure

mental health in the general population and the five items

assess how often over the past month individuals felt

nervous, felt so down that nothing could cheer them

up, felt calm and peaceful, felt down and blue, or felt

happy [19–21]. Answers were categorized according to

a 5-point Likert scale ranging from “always” to “never”.

The MHI-5 has shown good sensitivity and specificity

for detecting DSM-IV Axis-I disorders in the general

population [22].

The SFSO provided the linearly transformed scale for

the MHI-5, which ranges from 0 to 100 [23]. Studies

have shown that scores below 53 indicate clinically rele-

vant distress symptomatology (high distress), scores be-

tween 53 and 72 may indicate a higher probability of

psychiatric symptoms but less than those for high dis-

tress (moderate distress), and scores above 72 are con-

sidered to represent good mental health status (low

distress) [24–26]. The use of these 3 categories has also

been recommended by the SFSO [23].

Exposure measurements

Definitions of fruit and vegetable consumption were based

upon food frequency questionnaires. For both fruit and

vegetables, two questions were asked. The first question

was related to frequency: “On how many days a week do

you usually eat fruit or drink fruit juices?” or “On how

many days a week do you usually eat vegetables or salad

or drink vegetable juices (potatoes do not count)?”. An-

swers were coded as “less”, “rarely”, “1”, “2”, … to “7” times

a week. The second question was related to the number of

portions consumed: “And how many portions of fruit or

fruit juices do you consume on average per day? One por-

tion would be as big as a handful (i.e. 1 apple, 1 pear). For

juice it is about 2 dl.”and “And how many portions of

vegetables, salad or vegetable juices do you consume daily

on average? One portion would be as big as a handful

(or about 1 tomato, 1 big carrot). For juice it is about

2 dl”. The second question was only asked if the first

question was positive for a frequency of at least “5 times a

week” and answers were coded into “less than 1 portion”,

and “1”, “2”, “3”, “4” and “5 portions or more”.

Based on the recommendations of the Swiss Nutrition

Society [27] we defined adherence to the recommended

amount of fruit and vegetable consumption as at least

two and three portions per day, respectively. Adhering

to both the recommended fruit and vegetable con-

sumption was defined as compliance with the 5-a-day

recommendation.
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Covariates

Sociodemographic variables and health behaviors that

could influence the associations between fruit and vegetable

consumption and psychological distress were examined as

confounders and were included in the multivariable ana-

lyses. For body mass index (BMI), we differentiated be-

tween underweight, normal weight, overweight and obesity

(<18.5 kg/m2, 18.5 - <25 kg/m2, 25 - <30, ≥30 kg/m2, re-

spectively) [28]. For individuals younger than 18 years, the

tables of TJ Cole, MC Bellizzi, KM Flegal and WH Dietz

[29] were used to define the four BMI categories. We

additionally included age categories (15–24, 25–34, 35–

44, 45–54, 55–64, 65–74, 74+ years), gender, nationality

(Swiss vs. foreigner), marital status (single, married, di-

vorced/separated/widowed), educational level (low: com-

pulsory education or less, middle: secondary education,

high: tertiary education), smoking status (never, former,

current), alcohol consumption (≤20 g ethanol per day for

women, ≤40 g for men vs. >20 g, > 40 g, respectively) [30],

physical activity (≥150 min. per week vs. less) [31], and

chronic diseases (hypertension or diabetes; yes vs. no).

Other types of food consumption were further dichoto-

mized into unfavorable vs. recommended according to the

Swiss Nutrition Society depending on the information

about consumption frequencies. We included meat

(>4 days per week vs. less), fish (never or less than one

day per week vs. more) and dairy products (<2 portions

per day vs. more) [27].

Statistical analyses

All statistical analyses were conducted using STATA soft-

ware version 13.1 (College Station, Texas). Sociodemo-

graphic and health-related characteristics were computed

using contingency tables stratified by level of psychological

distress. We conducted maximum-likelihood multinomial

(polytomous) logistic regression analyses to determine as-

sociations between fruit and vegetable intake and levels of

psychological distress (low vs. moderate and high, respect-

ively). Results for multinomial regression analyses were

computed in terms of relative risk ratios, but we use the

term odds ratio (OR) to enhance comprehensibility. Four

Models were conducted successively: 1) unadjusted, 2) ad-

justed for age and sex, 3) adjusted for demographic and

health-related factors, and 4) adjusted for all the covariates

in model 3 plus meat, fish and dairy product consump-

tion. In order to draw valid conclusions regarding the

Swiss population based on our sample, the SFSO made

a comparison with the permanent 2012 Swiss population.

All analyses were weighted by using the population-based

weights of the telephone interviews provided by the Swiss

Federal Office of Statistics. The weights are based on

the 2012 Swiss population with respect to sex, age, geo-

graphic region and nationality (Swiss/non-Swiss); any

differences caused by stratification or non-participation

were mathematically corrected. Additionally, a sensitiv-

ity analysis was performed to compare non-included in-

dividuals who had information on their level of distress

with those who were included in the present analysis.

We also conducted an analysis that included interaction

terms to assess the associations of sex and 5-a-day adher-

ence with the psychological distress outcomes to determine

whether the results differed between men and women.

Results

Table 1 shows socio-demographic and health-related char-

acteristics stratified by levels of psychological distress into

low (82 %), moderate (13.4 %), and high (4.6 %). Among

individuals with high distress levels, a higher percentage

of individuals reported to be foreigners than individuals

with moderate or low distress levels. A higher percentage

of participants with high distress levels had a high level of

education compared to individuals reporting low and

moderate distress levels. Obesity tended to be reported

more frequently by individuals with high distress levels

than by individuals with low distress levels. A sensitiv-

ity analysis revealed similar distributions of sociode-

mographic characteristics stratified by psychological

distress levels in individuals not included in this analysis

(having missing information on fruit and vegetable con-

sumption or confounders; n = 432; data not shown).

As we did not observe any statistically significant effect

modification by sex (all interaction terms > 0.05; data not

shown), only the results of the overall sample are reported.

Figure 1 shows that the consumption of at least 3 por-

tions of vegetables per day was reported by 18.3 % and

of at least 2 portions of fruit per day was reported by

35.7 % of all individuals. The 5-a-day recommendation

was fulfilled by 11.1 % of all individuals, and when strati-

fied by distress levels, was reported by a higher percent-

age of individuals with low distress compared to individuals

with moderate or high distress levels.

Table 2 reveals that participants adhering to the rec-

ommended amount of vegetable consumption had a lower

odds of reporting high distress levels compared to those

who were non-adherent (odds ratio [OR] 0.64; 95 % confi-

dence interval [CI] 0.49–0.82, multivariable adjusted plus

diet; Table 2). For moderate distress levels, these results

were no longer statistically significant after multivariable

adjustment.

We did not observe a statistically significant association

between adherence to fruit consumption and the odds of

high distress levels (OR 0.84; 95 % CI 0.69–1.02), but par-

ticipants who consumed the recommended amount of fruit

were statistically significant less likely than those who were

non-adherent to report moderate distress levels (OR

0.83; 95 % CI 0.74–0.9, multivariable adjustment plus

diet; Table 2).
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Table 1 Characteristicsa of the participants stratified by psychological distress levelsb from the Swiss Health Survey [50]

Distress level low moderate high

n, unweighted 16,552 2721 947

Age (years), mean (SD) 47.0 (0.18) 46.8 (0.50) 46.6 (0.67)

% % %

Total 82.0 13.4 4.6

Age (years) 15–24 13.8 13.2 8.9

25–34 15.6 17.1 16.4

35–44 16.7 17.1 20.1

45–54 19.2 18.4 24.4

55–64 13.8 14.7 15.2

65–74 11.9 9.1 9.1

75+ 9.0 10.3 5.9

Nationality Swiss 80.3 73.4 68.2

Foreigner 19.7 26.6 31.8

Marital status Single 32.6 32.3 29.6

Married 51.6 48.2 46.3

Divorced/separated/widowed 15.8 19.5 24.1

Educational level Low 14.7 21.0 27.7

Middle 54.2 54.8 54.8

High 31.2 24.2 17.4

BMI kg/m2 <18.5 3.4 4.0 5.3

≥18.5 - < 25.0 56.3 54.9 50.4

≥25.0 - < 30.0 30.7 30.6 29.8

≥30 9.6 10.5 14.4

Smoking history Never 51.2 45.4 39.6

Former smoker 22.0 21.5 17.1

Current smoker 26.8 33.1 43.4

Moderate physical activity <150 min. per week 24.5 36.0 45.1

≥150 min. per week 75.5 64.0 54.9

Alcohol consumptionc Hazardous chronic consumption 4.7 6.0 4.2

Lower consumption or none 95.3 94.0 95.8

Chronic diseasesd No 73.1 69.2 67.3

Yes 26.9 30.8 32.7

Pay attention to diet Yes 68.7 68.6 71.4

No 31.3 31.4 28.6

Milk and/or dairy products <3 portions daily 90.3 91.8 90.0

≥3 portions daily 9.7 8.2 10.0

Fish Never/less than one day per week 34.9 34.1 35.1

More 65.1 65.9 64.9

Meat ≥4 times weekly 39.1 34.1 33.2

<4 times weekly 60.9 65.9 66.8

aValues are self-reported and weighted except n
bLow distress (MHI-5 > 72 & ≤ 100), moderate distress (MHI-5 > 52 and ≤ 72), and high distress (MHI-5 ≤ 52)
c
≤ 20 g ethanol daily for women, and ≤ 40 g ethanol daily for men
dHypertension and diabetes
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Fig. 1 Consumption of fruit and vegetables overall and stratified by psychological distress level of the Swiss Health Survey [50]

Table 2 Associations between fruit and vegetable intake and psychological distress in the Swiss population (Swiss Health Survey [50]);

multinomial logistic regressiona

Total (n = 20,220)

Distress level low moderate high

OR 95 % CI OR 95 % CI

Vegetables/salad and/or vegetable juice (at least 3 portions per day)

unadjusted model 1 0.87 [0.76,1.00] 0.58 [0.46,0.74]

age and sex adjusted model 1 0.81 [0.70,0.93] 0.47 [0.37,0.61]

multivariable adjusted modelb 1 0.93 [0.80,1.07] 0.64 [0.50,0.83]

multivariable adjusted model plus dietc 1 0.93 [0.81,1.07] 0.64 [0.49,0.82]

Fruit and/or fruit juice (at least two portions per day)

unadjusted model 1 0.84 [0.76,0.94] 0.84 [0.70,1.00]

age and sex adjusted model 1 0.80 [0.71,0.89] 0.75 [0.62,0.90]

multivariable adjusted modelb 1 0.84 [0.75,0.94] 0.85 [0.70,1.03]

multivariable adjusted model plus dietc 1 0.83 [0.74,0.93] 0.84 [0.69,1.02]

At least 3 portions of vegetables and 2 portions of fruit per day (5-a-day)

unadjusted model 1 0.78 [0.66,0.91] 0.50 [0.38,0.67]

age and sex adjusted model 1 0.71 [0.60,0.84] 0.41 [0.30,0.54]

multivariable adjusted modelb 1 0.82 [0.69,0.97] 0.56 [0.41,0.76]

multivariable adjusted model plus dietc 1 0.82 [0.69,0.97] 0.55 [0.41,0.75]

aWeighted
bAdjusted for age, sex, nationality, smoking status, alcohol consumption, body mass index, physical activity, chronic diseases, education
cAdjusted for age, sex, nationality, smoking status, alcohol consumption, body mass index, physical activity, chronic diseases, education, meat consumption,

fish consumption, dairy products consumption
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Adhering to the 5-a-day recommendation was statisti-

cally significantly associated with high and moderate dis-

tress levels compared to non-adherence throughout all

the models. In the multivariable adjusted model plus diet,

e.g., adhering to the 5-a-day recommendation was statisti-

cally significantly associated with lower odds of high dis-

tress (OR 0.55; 95 % CI 0.41–0.75) and moderate distress

levels (OR 0.82; 95 % CI 0.69–0.97), respectively.

Discussion

In this large population-based Swiss survey we observed

significant inverse associations between fruit and vege-

table consumption and distress levels. Individuals keep-

ing to the 5-a-day recommendation had a lower likelihood

to report moderate or high distress levels than individuals

not adhering to the 5-a-day recommendation. To our

knowledge, this is the first time associations of this type

are reported in Switzerland. Our results are in line with

the few existing Western country studies on the effect of

fruit and vegetable intake on mental health. In a cross-

sectional random sample of nearly 1000 primary care pa-

tients in the US, Rohrer et al. [32] observed that a higher

self-reported quantity of fruit and vegetables per day was

associated with lower mental distress. McMartin et al. [16]

also observed an association between fruit and vegetable

consumption and mental health using five waves of a na-

tional cross-sectional Canadian survey. A recent cohort

study on women’s health from Australia found an in-

verse effect of fruit and vegetable consumption on inci-

dent depression after a 6-year follow-up [33]. Another

12-year follow-up study in a cohort of generally healthy

Australian men and women observed that adherence to

a Mediterranean-style diet was associated with less psy-

chological distress at follow-up [34].

A recent review of observational studies including co-

hort, case–control and cross-sectional studies came to

the conclusion that “healthy” and Mediterranean diet-

ary patterns seem to lower the likelihood of depression

[11, 35]. An important part of a Mediterranean diet is a

high intake of fruit and vegetables [36]. In a number of

studies, diet quality was evaluated in relation to depres-

sion [37–39]. However, dietary patterns were assessed

quite heterogeneously. Additionally, in studies primarily

looking at single dietary components, such as fruit and

vegetables, analyses were often not controlled for other

dietary or lifestyle factors [15, 16, 40].

In our study, we performed two sets of multivariable

analyses, i.e. one including age, sex, education, national-

ity, smoking status, physical activity and chronic diseases

and an additional one further including additional dietary

factors, i.e., consumption of fish, meat, and dairy products,

as potential confounders. The results remained similar,

thus, strengthening the evidence that healthy fruit and

vegetable consumption might be responsible for the ob-

served inverse association with mental distress.

Fruit and vegetables are rich in antioxidants such as

vitamin C, vitamin E, carotenoids, phenolic compounds

etc. [14]. Antioxidants have two main effects. First, they

reduce oxidative stress [41]. Oxidative stress, in turn, has

consistently been shown to be increased in chronic stress

and depression [42]. Second, antioxidants in diet can de-

crease inflammation such as cytokine production [41, 43].

There is some evidence that cytokine production is ele-

vated in stress and depression, but the higher concentra-

tions could also be the consequence of additional diseases

or the consumption of drugs [44, 45]. Nevertheless, studies

examining the association of antioxidants with depression

are still rare but seem to support an inverse association.

For example, the InCHIANTI cohort study found that low

plasma concentrations of carotenoids were significantly as-

sociated with incident depression in older individuals over

a 6-year follow-up [44].

Folate is a further substance in fruit and vegetables that

has been shown to be linked to depression. A meta-analysis

of observational studies showed significant inverse associa-

tions of folate status with depression [46]. The included

studies were mostly cross-sectional, but the result was also

supported by one cohort study [46]. The latter study hy-

pothesized that folate increases methylation processes and

the regulation of neurotransmitters, such as serotonin

which, in turn, is associated with a lower risk of depression.

Strengths and limitations

Our analyses were based on the MHI-5, whereas research

on diet and depression is more common than on diet and

mental distress in general. However, the MHI-5, which as-

sesses distress over the previous 4 weeks, was compared to

clinical interviews as the gold standard and has been shown

to be a valid tool to detect depression in the general popu-

lation as well as in psychiatric surveys [19, 22, 26]. Further-

more, our results may have practical implications not only

for individuals with high psychological distress, who, ac-

cording to the MHI-5 would receive a diagnosis of mental

disorders, but also for individuals with moderate distress,

who are considered vulnerable to the development of men-

tal disorders, especially depression and anxiety [4].

A further strength of our study is the multivariable ad-

justment for potential confounders, and in particular for

other dietary factors. In most fruit and vegetables, omega-3

fatty acid concentration is negligible, but there is a large

amount of omega-3 fatty acids in some types of fish, which

were mostly associated with depression in cross-sectional

and prospective epidemiological studies as well as in ran-

domized controlled trials [8, 13]. We partly accounted for

this by adjusting our analysis for fish consumption and our

results remained unchanged. Nevertheless, residual con-

founding, and confounding due to other dietary factors
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such as energy intake, which were not assessed in the SHS,

cannot be excluded. Additionally, the questions about diet

were not validated. A further limitation is that the direction

of the association cannot be derived, due to our cross-

sectional design. It might be possible that the presence

of mental distress could result in dietary changes [47].

This is for example supported by the possibility of “loss

of appetite” in depressive episodes as defined in the inter-

national statistical classification of diseases and related

health problems (ICD-10) [48] which may affect eating

patterns. However, the results of two prospective studies,

have strengthened the evidence that healthy diet [49] and

fruit consumption in particular [33] have an impact on

subsequent mental health.

Conclusions

Keeping to the 5-a-day recommendation was associated

with lower psychological distress. Thus, strengthening ef-

forts to comply with this dietary recommendation would be

an effective and cost-effective means to lowering psycho-

logical distress. Nevertheless, these findings warrant con-

firmation in prospective studies, specifically to establish the

temporal sequence of this association.

Ethical standards

Legal basis: Ordenance of the Conduct of Federal Statistical

Surveys of June 30, 1993

Competing interests

The authors declare that they have no competing interests.

Authors’ contribution

AR and ME designed the study. AR wrote the manuscript and performed the

statistical analyses. All authors (AR, SR, CLV, MMK and ME) contributed to the

interpretation of the data and edited the manuscript. ME supervised the

study. All authors contributed to and have approved the final manuscript.

Acknowledgment

The authors thank the Swiss Federal Office of Statistics for permission to use

the data of the 2012 Swiss Health Survey.

Author details
1Epidemiology, Biostatistics and Prevention Institute (EBPI), University of

Zurich, Hirschengraben 84, CH-8001 Zurich, Switzerland. 2Centre for Research

in Psychiatric Epidemiology and Psychopathology, Department of Psychiatry,

University Hospital of Lausanne, Site de Cery, 1008 Prilly, Switzerland.

Received: 1 April 2015 Accepted: 7 September 2015

References

1. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJ, et al.

Burden of depressive disorders by country, sex, age, and year: findings from

the global burden of disease study 2010. PLoS Med. 2013;10(11):e1001547.

2. Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Erskine HE, et al.

Global burden of disease attributable to mental and substance use

disorders: findings from the Global Burden of Disease Study 2010. Lancet.

2013;382(9904):1575–86.

3. Kessler RC, Aguilar-Gaxiola S, Alonso J, Chatterji S, Lee S, Ormel J, et al. The

global burden of mental disorders: an update from the WHO World Mental

Health (WMH) surveys. Epidemiol Psichiatria Soc. 2009;18(1):23–33.

4. Bale TL. Stress sensitivity and the development of affective disorders. Horm

Behav. Bundesamt für Statistik, Neuchâtel. 2006;50(4):529–33.

5. Colman I, Jones PB, Kuh D, Weeks M, Naicker K, Richards M, et al. Early

development, stress and depression across the life course: pathways to

depression in a national British birth cohort. Psychol Med. 2014;44(13):2845–54.

6. Horwitz AV. Distinguishing distress from disorder as psychological outcomes

of stressful social arrangements. Health. 2007;11(3):273–89.

7. Ruusunen A, Lehto SM, Mursu J, Tolmunen T, Tuomainen TP, Kauhanen J,

et al. Dietary patterns are associated with the prevalence of elevated

depressive symptoms and the risk of getting a hospital discharge diagnosis

of depression in middle-aged or older Finnish men. J Affect Disord.

2014;159:1–6.

8. Sanhueza C, Ryan L, Foxcroft DR. Diet and the risk of unipolar depression

in adults: systematic review of cohort studies. J Human Nutr Diet.

2013;26(1):56–70.

9. Akbaraly TN, Brunner EJ, Ferrie JE, Marmot MG, Kivimaki M, Singh-Manoux A.

Dietary pattern and depressive symptoms in middle age. Br J Psychiatry.

2009;195(5):408–13.

10. Quirk SE, Williams LJ, O’Neil A, Pasco JA, Jacka FN, Housden S, et al. The

association between diet quality, dietary patterns and depression in adults:

a systematic review. BMC Psychiatry . 2013;13:175.

11. Rahe C, Unrath M, Berger K. Dietary patterns and the risk of depression in

adults: a systematic review of observational studies. Eur J Nutr.

2014;53(4):997–1013.

12. Rienks J, Dobson AJ, Mishra GD. Mediterranean dietary pattern and

prevalence and incidence of depressive symptoms in mid-aged women:

results from a large community-based prospective study. Eur J Clin Nutr.

2013;67(1):75–82.

13. Giles GE, Mahoney CR, Kanarek RB. Omega-3 fatty acids influence mood in

healthy and depressed individuals. Nutr Rev. 2013;71(11):727–41.

14. Miller HE, Rigelhof F, Marquart L, Prakash A, Kanter M. Antioxidant content

of whole grain breakfast cereals, fruits and vegetables. J Am Coll Nutr.

2000;19(3 Suppl):312S–9.

15. Payne ME, Steck SE, George RR, Steffens DC. Fruit, vegetable, and antioxidant

intakes are lower in older adults with depression. J Acad Nutr Diet.

2012;112(12):2022–7.

16. McMartin SE, Jacka FN, Colman I. The association between fruit and

vegetable consumption and mental health disorders: evidence from five

waves of a national survey of Canadians. Prev Med. 2013;56(3–4):225–30.

17. WHO. Fruit and vegetable promotion initiative - report of the meetin.

Geneva: WHO; 2003. p. 25–7.

18. Swiss Federal Statistical Office: Telefonischer und schriftlicher Fragebogen.

In.: Schweizerische Gesundheitsbefragung 2012 in Kürze: Konzept, Methode,

Durchführung, Bundesamt für Statistik, Neuchâtel.

19. Berwick DM, Murphy JM, Goldman PA, Ware Jr JE, Barsky AJ, Weinstein MC.

Performance of a five-item mental health screening test. Med Care.

1991;29(2):169–76.

20. Trainor K, Mallett J, Rushe T. Age related differences in mental health scale

scores and depression diagnosis: adult responses to the CIDI-SF and MHI-5.

J Affect Disord. 2013;151(2):639–45.

21. Whang W, Kubzansky LD, Kawachi I, Rexrode KM, Kroenke CH, Glynn RJ,

et al. Depression and risk of sudden cardiac death and coronary heart

disease in women: results from the Nurses’ health study. J Am Coll Cardiol.

2009;53(11):950–8.

22. Rumpf HJ, Meyer C, Hapke U, John U. Screening for mental health: validity

of the MHI-5 using DSM-IV Axis I psychiatric disorders as gold standard.

Psychiatry Res. 2001;105(3):243–53.

23. Office SFS. Swiss health survey - indices. Neuchâtel: Swiss Federal Statistical

Office; 2012.

24. Kroenke CH, Bennett GG, Fuchs C, Giovannucci E, Kawachi I, Schernhammer

E, et al. Depressive symptoms and prospective incidence of colorectal

cancer in women. Am J Epidemiol. 2005;162(9):839–48.

25. Hoeymans N, Garssen AA, Westert GP, Verhaak PF. Measuring mental health

of the Dutch population: a comparison of the GHQ-12 and the MHI-5.

Health Qual Life Outcomes. 2004;2:23.

26. Cuijpers P, Smits N, Donker T, ten Have M, de Graaf R. Screening for mood

and anxiety disorders with the five-item, the three-item, and the two-item

Mental Health Inventory. Psychiatry Res. 2009;168(3):250–5.

27. Schweizerische Gesellschaft für Ernährung: Schweizer Lebensmittelpyramide.

SGE, Bern 2011.

28. WHO/FAO: Diet, nutrition and the prevention of chronic diseases: report of

a joint WHO/FAO expert consultation, Geneva, 2002 (WHO Technical Report

Series, No.916).

Richard et al. BMC Psychiatry  (2015) 15:213 Page 7 of 8



29. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition

for child overweight and obesity worldwide: international survey. BMJ.

2000;320(7244):1240–3.

30. U.S. Department of Agriculture and U.S. Department of Health and Human

Services. Dietary guidelines for Americans. 7th ed. Washington, DC: U.S:

GPO; 2010.

31. BASPO. Gesundheitswirksame Bewegung. Grundlagendokument.

Magglingen: BASPO; 2013.

32. Rohrer JE, Stroebel RJ. Does moderate fruit and vegetable intake protect

against frequent mental distress in adult primary care patients? J Altern

Complement Med. 2009;15(9):953–5.

33. Mihrshahi S, Dobson AJ, Mishra GD. Fruit and vegetable consumption and

prevalence and incidence of depressive symptoms in mid-age women:

results from the Australian longitudinal study on women’s health. Eur J Clin

Nutr. 2014;69(5):585–91.

34. Hodge A, Almeida OP, English DR, Giles GG, Flicker L. Patterns of dietary

intake and psychological distress in older Australians: benefits not just from

a Mediterranean diet. Int Psychogeriatr IPA. 2013;25(3):456–66.

35. Kuczmarski MF, Cremer Sees A, Hotchkiss L, Cotugna N, Evans MK,

Zonderman AB. Higher healthy eating index-2005 scores associated with

reduced symptoms of depression in an urban population: findings from the

healthy aging in neighborhoods of diversity across the life span (HANDLS)

study. J Am Diet Assoc. 2010;110(3):383–9.

36. Ferrari R, Rapezzi C. The Mediterranean diet: a cultural journey. Lancet.

2011;377(9779):1730–1.

37. Gougeon L, Payette H, Morais J, Gaudreau P, Shatenstein B, Gray-Donald K.

Dietary patterns and incidence of depression in a cohort of community-dwelling

older Canadians. J Nutr Health Aging. 2015;19(4):431–6.

38. Jacka FN, Cherbuin N, Anstey KJ, Butterworth P. Dietary patterns and

depressive symptoms over time: examining the relationships with

socioeconomic position, health behaviours and cardiovascular risk. PLoS

One. 2014;9(1):e87657.

39. Le Port A, Gueguen A, Kesse-Guyot E, Melchior M, Lemogne C, Nabi H, et al.

Association between dietary patterns and depressive symptoms over time: a

10-year follow-up study of the GAZEL cohort. PLoS One. 2012;7(12):e51593.

40. Jacka FN, Pasco JA, Mykletun A, Williams LJ, Hodge AM, O’Reilly SL, et al.

Association of Western and traditional diets with depression and anxiety in

women. Am J Psychiatry. 2010;167(3):305–11.

41. Rink SM, Mendola P, Mumford SL, Poudrier JK, Browne RW, Wactawski-Wende

J, et al. Self-report of fruit and vegetable intake that meets the 5 a day

recommendation is associated with reduced levels of oxidative stress

biomarkers and increased levels of antioxidant defense in premenopausal

women. J Acad Nutr Diet. 2013;113(6):776–85.

42. Manosso LM, Moretti M, Rodrigues AL. Nutritional strategies for dealing with

depression. Food Funct. 2013;4(12):1776–93.

43. Giugliano D, Ceriello A, Esposito K. The effects of diet on inflammation:

emphasis on the metabolic syndrome. J Am Coll Cardiol. 2006;48(4):677–85.

44. Milaneschi Y, Bandinelli S, Penninx BW, Corsi AM, Lauretani F, Vazzana R,

et al. The relationship between plasma carotenoids and depressive

symptoms in older persons. World J Biol Psychiatry. 2012;13(8):588–98.

45. Glaus J, Vandeleur CL, von Kanel R, Lasserre AM, Strippoli MP, Gholam-Rezaee

M, et al. Associations between mood, anxiety or substance use disorders and

inflammatory markers after adjustment for multiple covariates in a population-

based study. J Psychiatr Res. 2014;58:36–45.

46. Gilbody S, Lightfoot T, Sheldon T. Is low folate a risk factor for depression?

A meta-analysis and exploration of heterogeneity. J Epidemiol Community

Health. 2007;61(7):631–7.

47. Mikolajczyk RT, El Ansari W, Maxwell AE. Food consumption frequency and

perceived stress and depressive symptoms among students in three European

countries. Nutr J. 2009;8:31.

48. World Health Organisation. International statistical classification of diseases

and related health problems, 10th revision (ICD-10). Geneva: WHO; 1992.

49. Lai JS, Hiles S, Bisquera A, Hure AJ, McEvoy M, Attia J. A systematic review and

meta-analysis of dietary patterns and depression in community-dwelling

adults. Am J Clin Nutr. 2014;99(1):181–97.

50. Swiss Federal Statistical Office: SchweizerischeGesundheitsbefragung 2012

in Kürze: Konzept, Methode, Durchführung. Bundesamt für Statistik,

Neuchâtel 2013.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Richard et al. BMC Psychiatry  (2015) 15:213 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population and data
	Outcome measure
	Exposure measurements
	Covariates
	Statistical analyses

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Ethical standards

	Competing interests
	Authors’ contribution
	Acknowledgment
	Author details
	References

