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ABSTRACT
Background. The proper nutrition is indicated as a factor of a potential importance for the mental health early in life span, 
and among the potential products, which may influence, there are fruit and vegetables.
Objective. The aim of the study was to conduct a systematic review of the observational studies analyzing the association 
between the fruit and vegetables intake and the mental health in adolescents.
Material and methods. On the basis of PubMed and Web of Science databases, the papers presenting human studies and 
published in English until June 2019, analyzing the association between intake of fruit and/ or vegetables, as well as related 
products (e.g. juices) and the mental health were included to the systematic review, while they analyzed a group of adolescents.
Results. Based on the conducted systematic review, 17 studies were indicated as those which assess the influence of fruit 
and vegetables intake on the mental health in adolescents. For the assessment of mental health, diverse variables were 
taken into account, including positive (happiness, self-esteem), neutral (health-related quality of life, mental health status), 
and negative ones (loneliness, general difficulties, feeling worried, anxiety, stress and distress, depressive symptoms, 
depression, suicidal behaviors).
Conclusions. Based on the conducted systematic review of observational studies, it may be indicated that in a groups of 
adolescents there was a positive association between intake of fruit and vegetable products and mental health. Especially 
beneficial for general mental health in adolescents, were such products as green vegetables, yellow vegetables and fresh fruit.
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STRESZCZENIE
Wprowadzenie. Prawidłowe żywienie jest wskazywane jako potencjalny czynnik, który może przyczyniać się do kształto-
wania zdrowia psychicznego we wczesnym okresie życia, a wśród produktów których spożycie może odgrywać najwięk-
sze znaczenie, znajdują się warzywa i owoce.
Cel badań. Celem badań było przeprowadzenie systematycznego przeglądu badań obserwacyjnych dotyczących zależno-
ści między spożyciem warzyw i owoców a zdrowiem psychicznym u młodzieży.
Materiał i  metody. Dokonano przeglądu systematycznego baz PubMed i Web of Science, w  którym włączono badania 
z udziałem ludzi, które były opublikowane do czerwca 2019 roku w języku angielskim i obejmowały ocenę, w grupie mło-
dzieży, zależności między spożyciem warzyw i/ lub owoców (w tym przetworów, takich jak soki) a zdrowiem psychicznym.
Wyniki. W oparciu o przeprowadzony przegląd piśmiennictwa, do analizy włączono 17 badań, oceniających zależność 
między spożyciem warzyw i  owoców przez młodzież a  ich zdrowiem psychicznym. W  ocenie zdrowia psychicznego 
wykorzystano różnorodne czynniki, w tym te pozytywne (szczęście, poczucie własnej wartości), neutralne (jakość życia 
związana ze zdrowiem, status zdrowia psychicznego), i negatywne (samotność, generalne trudności, zmartwienie, niepo-
kój, stres, objawy depresyjne, depresja, zachowania samobójcze).
Wnioski. W oparciu o przeprowadzony przegląd systematyczny badań obserwacyjnych, można wskazać, że w przypadku 
młodzieży spożycie produktów z grupy warzyw i owoców ma pozytywny wpływ na zdrowie psychiczne. Szczególnie po-
zytywny wpływ obserwowano dla zielonych warzyw, żółtych warzyw oraz świeżych owoców. 

Słowa kluczowe: owoce, warzywa, soki, zdrowie psychiczne, młodzież, dieta
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INTRODUCTION

The age-of-onset worldwide distribution of mental 
health problems indicate that they commonly begin 
in the period of adolescence, while even 10-20% of 
adolescents experience such disorders [12]. It results 
from a  multiple determinants of general mental 
health being associated with this specific period of 
life, such as developing own autonomy, self-control, 
social interactions, and learning, as well as possible 
social problems and their emotional consequences, 
including family conflicts at home and school bulling 
[27]. Based on the Health Behaviour in School-aged 
Children (HBSC) survey [3], conducted in United 
Kingdom, it was specified that in the age group of 11-
15 years old, 26% of adolescents declared “feeling 
low” at least once a week, while for girls it was even 
declared by 34% of respondents. Similarly, within the 
National Comorbidity Survey-Adolescent Supplement 
(NCS-A) survey [16], conducted in United States of 
America, it was observed that in the age group of 13-
18 years old, general prevalence of disorders with 
severe impairment and/ or distress was 22%, while 
the Diagnostic and Statistical Manual of Mental 
Disorders, 4th Edition (DSM-IV) criteria were applied 
for diagnosis.

Taking it into account, as well as, emphasizing that 
currently suicide is the third leading cause of death 
in the age group of 15-19 years old, World Health 
Organization (WHO) formulated the statement, 
that there is a  need for mental health promotion 
and prevention, combined with early detection and 
treatment of detected mental health problems in this 
age group [28]. Within a  WHO Mental Health Gap 
Action Programme (mhGAP) [26], a  broad area of 
actions that should be taken for an effective prevention 
was specified, including those associated not only 
with the government policy of reducing poverty and 
its consequences, promoting education, enhancing 
equity, gender equality and preventing violence, but 
also those associated with promoting proper nutrition. 

The proper nutrition is indicated as a  factor of 
a potential importance for the mental health early in life 
span, that was confirmed for the specific dietary patterns 
in the systematic review by O’Neil et al. [20]. However, 
the dietary patterns, being defined as the overall 
characteristics of diet, including the food products, 
food groups, and nutrients, with their combination and 
variety, as well as frequency and quantity with which 
they are habitually consumed, must be afterwards 
translated into nutritional recommendation, to obtain 
a specific preventive aim [4]. To formulate the precise 
guidelines, there is a need to specify the influence of 
detailed food products, or food groups, so it is necessary 
to verify which foods within the dietary pattern in fact 
influence the mental health. 

Among the potential products, which may be 
associated with general mental health, there are fruit and 
vegetables. Not only the intake of fruit and vegetables 
in respondents with mental health problems is lower 
than recommended [19, 22], but also the association 
between intake and mental status is stated. In a group 
of male young adults it was proven that higher fruit and 
vegetables intake was a significant predictor of reduced 
risk of depression [24]. Similarly, in a group of young 
adults higher intake of raw fruit and vegetables predicted 
reduced risk of depressive symptoms, as well as higher 
positive mood, life satisfaction, and flourishing, but 
intake of processed fruit and vegetables predicted higher 
positive mood only [2]. While analyzing the presented 
results, that were observed for young adults, it may be 
supposed, that not only fruit and vegetables may be 
a  positive dietary factors promoting a  mental health, 
but also that the similar influence may be observed for 
younger age group. Taking it into account, the aim of 
the presented study was to conduct a systematic review 
of the observational studies analyzing the association 
between the fruit and vegetables intake and the mental 
health in adolescents.

MATERIAL AND METHODS

The peer-reviewed papers published in English 
language until June 2019, presenting the results of 
observational studies, were included to a  systematic 
review. They were included based on PubMed and 
Web of Science databases, with additional manual 
searching of the references lists from the included 
studies. The search strategy applied to select the studies 
for the systematic review is presented in Table 1. 

Based on the titles of the papers, two researchers, 
independently, selected studies, while in this stage they 
excluded only those which based on the title may have 
been with no doubts interpreted as not being within 
the inclusion criteria. Afterwards, in the second stage, 
those two researchers, also independently, verified 
inclusion based on the abstract, while they excluded 
only those which may have been with no doubts 
interpreted as not being within the inclusion criteria. 
In the last stage, based on the extracted full text, 
the final assessment was made. If any disagreement 
appeared and researchers did not have consistent 
conclusion after their discussion, the opinion of the 
third researcher was decisive.

The following inclusion criteria were applied while 
the studies were included to the systematic review:
-- human studies, 
-- populations of healthy individuals and individuals 

with defined chronic or acute diseases,
-- studied group of adolescents, or general population, 

but with adolescents analyzed separately as a sub-
group,
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-- habitual dietary intake assessed with the intake of 
fruit and/ or vegetables specified, 

-- any aspect of mental health assessed.
The following exclusion criteria were applied while 

the studies were included to the systematic review:
-- experimental intervention studies, 
-- studied groups of individuals with intellectual 

disabilities diagnosed, 
-- studied groups of individuals with dementia 

diagnosed, 
-- studied groups of individuals with Attention Deficit 

Hyperactivity Disorder (ADHD) diagnosed, 
-- studied groups of individuals with eating disorders 

diagnosed, 
-- studies defining the influence of mental health on 

intake (the reverse association).
While the studies were included, the broad areas of 

aspects associated with fruit and/ or vegetables intake, 
as well as mental health were allowed. Both studies 
associated with the dietary intake assessed using dietary 
records, recalls, or food frequency questionnaires, and 
those associated with the dietary patterns including 

the increased share of fruit and/ or vegetables, were 
taken into account. Studies including juices and 
other processed fruit and/ or vegetable products were 
also accepted, but not those with a highly processed 
products, such as ketchup, or jam. Similarly, for the 
mental health, all the aspects were allowed, including 
both positive (e.g. happiness) and negative ones (e.g. 
depression). The procedure of including studies to 
the systematic review is presented as a flow chart, in 
Figure 1.

After the studies were verified and included after 
third stage of assessment (based on the full text of 
the paper), the following information were extracted 
from each publication: author, country/location, study 
group, number of participants, gender proportions, age, 
method of assessment of fruit and vegetable intake, 
other fruit and vegetable products included, method 
of outcome assessment, psychological measure, 
observations, and conclusions. Based on the indicated 
information, the narrative review was prepared, while 
the data for each paper included to the systematic 
review were organized in tables.

 
Figure 1. The flow chart presenting the procedure of including studies to the systematic review to assess the influence of 
fruit and vegetables intake on the mental health in adolescents

D. Głąbska, D. Guzek, B. Groele et al.
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RESULTS

Based on the conducted systematic review, 17 
studies were indicated as those which assess the 
influence of fruit and vegetables intake on the mental 
health in adolescents, as presented in Table 2. 

The characteristics of the included studies verifying 
the influence of fruit and vegetables intake on the 

mental health in adolescents, for the applied method 
of fruit and vegetable dietary intake assessment and 
analyzed outcome associated with mental health is 
presented in Table 3.

The characteristics of the included studies 
verifying the influence of fruit and vegetables intake 
on the mental health in adolescents, for the results and 
conclusions is presented in Table 4.

Table 1. The search strategy applied to select the studies for the systematic review to assess the influence of fruit and 
vegetables intake on the mental health in adolescents

Database The applied full electronic search strategy

PubMed (((fruit[Title/Abstract] OR fruits[Title/Abstract] OR vegetable[Title/Abstract] OR vegetables[Title/
Abstract] OR juice[Title/Abstract] OR juices[Title/Abstract])) AND (mental health[Title/Abstract] OR 
mental disorder[Title/Abstract] OR mental disorders[Title/Abstract] OR psychological distress[Title/
Abstract] OR mood disorders[Title/Abstract] OR depression[Title/Abstract] OR anxiety[Title/
Abstract] OR suicide[Title/Abstract] OR suicidal[Title/Abstract] OR well-being[Title/Abstract] 
OR wellbeing[Title/Abstract] OR quality of life[Title/Abstract] OR self-esteem[Title/Abstract] OR 
self esteem[Title/Abstract] OR self-efficacy[Title/Abstract] OR self efficacy[Title/Abstract] OR 
resilience[Title/Abstract] OR empowerment[Title/Abstract] OR life skills[Title/Abstract] OR social 
participation[Title/Abstract] OR mental capital[Title/Abstract] OR emotional[Title/Abstract] OR 
psychosocial[Title/Abstract] OR psychology[Title/Abstract] OR psychiatry[Title/Abstract])) NOT 
(animal NOT (animal AND human)[MeSH Terms])

Web of 
Science

(TS=(fruit OR fruits OR vegetable OR vegetables OR juice OR juices) AND TS=(“mental health” 
OR “mental disorder” OR “mental disorders” OR “psychological distress” OR “mood disorder” OR 
depression OR anxiety OR suicide OR suicidal OR well-being OR wellbeing OR “quality of life” OR 
self-esteem OR “self esteem” OR self-efficacy OR “self efficacy” OR resilience OR empowerment 
OR “life skills” OR “social participation” OR “mental capital” OR emotional OR psychosocial OR 
psychology OR psychiatry) NOT TS=(animal NOT (animal AND human)))

Table 2. The basic characteristics of the included studies verifying the influence of fruit and vegetables intake on the mental 
health in adolescents, for the country, studied group, sample size and age characteristics

Ref 
No Author, year Country/ Location Studied group of 

adolescents
Number of patients 
(number of girls) Age

[1] Arat, 2017

Botswana, Kenya, the 
Seychelles, Uganda, 
the United Republic of 
Tanzania, Zambia

Global School-
Based Health Survey 
participants aged 
11-17 years

14,968 (7,704) 11-17 years

[5] Ferrer-Cascales et al., 
2019 Spain/ Alicante High school students 527 (287) 14.43±1.52 years

[6] Glozah et al. 2018 Ghana Students younger 
than 18 years 1,984 (908) Median of 15 

years

[7] Hong & Peltzer, 2017 South Korea Middle and high 
school students 65,212 (31,725) 15.1±0.02 years

[8] Huang et al. 2019 United Kingdom/ 
London 

Secondary school 
students 4,683 (2,135) 14-16 years 

[9] Jacka et al. 2011
Australia/ Barwon-
South Western region of 
Victoria

Secondary school 
students 2,915 (1,283) 11-18 years at 

baseline

[10] Jacka et al. 2010 Australia

Australian Healthy 
Neighbourhoods 
Study participants 
aged 10-14 years

7,114 (3,719) 11.6±0.81 years

[11] Jacka et al. 2013 United Kingdom/ East 
London

Socially deprived 
young people 2,789 (1,433) 11-12 years and 

13-14 years

Fruit and vegetables intake in adolescents and mental health
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Ref 
No Author, year Country/ Location Studied group of 

adolescents
Number of patients 
(number of girls) Age

[13] Khayyatzadeh et al. 2019 Iran/ Mashhad and 
Sabzevar Adolescent girls 670 (670) 14.5±1.5 years

[14] Kim et al. 2015 South Korea Adolescent girls 849 (849) 15.0±1.5 years

[15] Kristjánsson et al., 2010 Iceland Secondary school 
students 5,810 (3,004) 14-15 years 

[17] Oddy et al., 2018 Western Australia Raine Study 
participants 843 (429) 14 and 17 years 

at data gathering

[18] Oddy et al, 2009 Western Australia Raine Study 
participants 1,598 (779) 14.01±0.2 years

[21] Park et al. 2018 South Korea Middle- and high-
school students 65,528 (31,725) 14.99±1.74 years

[23] Tanaka & Hashimoto, 
2019 

Japan/ Fukuoka 
prefecture

Junior and senior 
high school students 858 (496) 15.49±1.78 years

[25] Weng et al. 2011 China/ Bengbu city Junior high school 
students 5,003 (2,397) 13.21±0.99 years

[29] Winpenny et al. 2018
United Kingdom / 
Cambridgeshire and 
Suffolk

Secondary school 
students 603 (362) 14.5±0.3 years

Table 3. The characteristics of the included studies verifying the influence of fruit and vegetables intake on the mental 
health in adolescents, for the applied method of fruit and vegetable dietary intake assessment and analyzed outcome 
associated with mental health

Ref 
No

Applied method of fruit 
and vegetable dietary 

intake assessment

Potentially included 
juices and other fruit/ 

vegetable products
Assessed outcome Psychological measure of outcome

[1] Question about number of 
portions

- (1) Suicidal ideation
(2) Suicide plan
(3) Suicide attempts
(4) Loneliness 
(5) Anxiety
(6) Depression

(1) Question about seriously considering 
attempting suicide during the past 12 
months
(2) Question about making a plan about 
how they would attempt suicide during 
the past 12 months
(3) Question about suicide attempts 
during the past 12 months
(4) Question about frequency of feeling 
lonely during the past 12 months
(5) Question about frequency of being 
so worried about something that they 
could not sleep at night during the past 12 
months
(6) Question about feeling so sad or 
hopeless almost every day for 2 weeks 
or more in a row that they stopped doing 
their usual activities during the past 12 
months

[5] The Mediterranean Diet 
Quality Index for children 
and teenagers (KIDMED) 
questionnaire

- (1) Happiness
(2) Health-related 
quality of life 
(HRQOL)

(1) The Subjective Happiness Scale 
(SHS) 
(2) The KIDSCREEN-52

[6] Question about frequency 
of consumption

- (1) Feeling lonely
(2) Feeling worried
(3) Suicidal ideation

(1) Question about frequency of feeling 
lonely during the past 12 months
(2) Question about frequency of feeling 
worried about something that they could 
not sleep at night during the past 12 
months
(3) Question about making a plan about 
how they would attempt suicide during 
the past 12 months

D. Głąbska, D. Guzek, B. Groele et al.
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Ref 
No

Applied method of fruit 
and vegetable dietary 

intake assessment

Potentially included 
juices and other fruit/ 

vegetable products
Assessed outcome Psychological measure of outcome

[7] Questions about 
frequency of engaging in 
dietary behaviors

Fruit juice excluded 
Vegetable dishes 
(excluding Kimchi) 
included

(1) Perceived 
happiness
(2) Perceived stress
(3) Depression 
symptoms

(1) Question about how happy do they 
usually feel
(2) Question about to what degree are 
they usually stressed 
(3) Question about experienced sadness 
or despair to the degree that stopped their 
daily routine for the recent 12 months

[8] Validated question about 
number of portions - Total Difficulties 

Score (TDS)
Strengths and Difficulties Questionnaire 
(SDQ)

[9] Questions about frequency 
of consumption, to 
assess the Alternative 
Healthy Eating Index, the 
Mediterranean Index and 
Unhealthy Diet Score

-

Depressive 
symptoms

Pediatric Quality of Life Inventory 
(PedsQL)

[10] 14-item dietary 
questionnaire, to assess 
the healthy diet score and 
unhealthy diet score

-

Depression Short Mood and Feelings Questionnaire 
(SMFQ)

[11] Question about number 
of portions, to assess the 
healthy diet score and 
unhealthy diet score

-

(1) Psychological 
distress 
(2) Depressive 
symptoms

(1) Strengths and Difficulties 
Questionnaire (SDQ) 
(2) Short Moods and Feelings 
Questionnaire (SMFQ)

[13] Food frequency 
questionnaire with 147 
food items, to indicate 
“Healthy”, “Traditional” 
and “Western” dietary 
pattern

Lemon juice, other types 
of juice, industrial juice 
and fruit compote, dried 
fruits, tomato sauce 
included

Depression severity Beck depression inventory (BDI-II)

[14] Food frequency 
questionnaire with 63 
food items

-
Depression Korean version of the Beck Depression 

Inventory (K-BDI)

[15] Question about frequency 
of consumption - Self-esteem Rosenberg Self-Esteem Scale

[17] Food frequency 
questionnaire with 212 
food items, to indicate 
“Healthy” and “Western” 
dietary pattern

-

(1) Depression 
(2) Other 
internalising and 
externalising
mental health 
problems

(1) Beck Depression Inventory for Youth 
(BDI-Y)
(2) Youth Self Report (YSR)

[18] Food frequency 
questionnaire with 212 
food items, to indicate 
“Healthy” and “Western” 
dietary pattern

Fruit canned in syrup or 
juice, pure fruit juice, 
vegetable juice, cordial 
fruit drink (≤35% fruit 
juice) included

Mental health status Child Behavior Checklist (CBCL/4-18)

[21] Questions about 
frequency of engaging in 
dietary behaviors

Fruit juice excluded (1) Perceived stress
(2) Self-perceived 
happiness

(1) Question about to what degree are 
they usually stressed
(2) Question about how happy do they 
usually feel

[23] Question about number of 
portions - Depressive 

symptoms
Center for Epidemiologic Studies 
Depression scale (CES-D)

[25] Self-administered food 
frequency questionnaire 
with 38 food items, to 
indicate “Snack”, “Animal 
food” and “Traditional” 
dietary pattern

Fruit and vegetable 
juices, preserved fruit 
(prunes, raisins) included

(1) Depression 
symptoms
(2) Anxiety 
symptoms

(1) Chinese version of the Depression 
Self-rating Scale for Children (DSRS)
(2) Chinese version of the Screen Scale 
for Child Anxiety Related Emotional 
Disorders (SCARED)

Fruit and vegetables intake in adolescents and mental health
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Ref 
No

Applied method of fruit 
and vegetable dietary 

intake assessment

Potentially included 
juices and other fruit/ 

vegetable products
Assessed outcome Psychological measure of outcome

[29] 4-days dietary record, to 
assess Mediterranean
Diet Score (MDS)

- Depressive 
symptoms,
including low 
mood, loss of 
appetite,
anhedonia, 
irritability and 
restlessness

Moods and Feelings Questionnaire 
(MFQ)

Table 4. The characteristics of the included studies verifying the influence of fruit and vegetables intake on the mental 
health in adolescents, for the results and conclusions

Ref 
No Results Conclusions

[1] Higher fruit intake was indicated as a risk factor for depression, anxiety 
(except the United Republic of Tanzania), loneliness, suicidal ideation 
(except Zambia and Uganda), and suicide attempts (except Botswana). 
Higher fruit intake was indicated as a protective factor for suicide plan 
(except Botswana). Higher vegetable consumption was indicated as a risk 
factor for depression, anxiety (except the United Republic of Tanzania 
and Zambia), loneliness, suicidal ideation, and suicide attempts. Higher 
vegetable intake was indicated as a protective factor for suicide plan.

Both high levels of fruit and higher 
vegetable intake mostly predicted higher 
likelihood of poor mental health.

[5] High Mediterranean diet adherence was related to high scores in subjective 
happiness and each health-related quality of life dimension (physical well-
being, psychological well-being, moods and emotions, self-perception, 
autonomy, parent relations, home life, financial resources, social support, 
peers, school environment and social acceptance) (p < 0.001, in all cases).

Results obtained show positive associations 
of Mediterranean diet adherence with higher 
levels of subjective happiness and better 
health-related quality of life.

[6] “Ate vegetables 3+ times per day past 30 days” was the only health 
behavior that was significantly associated with suicidal ideation (OR = 
0.71) with youth who “ate vegetables 3+ times per day past 30 days” being 
less likely to experience suicidal ideation. After controlling for the effects 
of socio-demographic characteristics “ate vegetables 3+ times per day past 
30 days” remained significant (OR = 0.73).

Poor dietary habits could have a negative 
effect on mental distress.

[7] In logistic regression analyses, adjusted for age, sex, socioeconomic 
status, school level, school types, body mass index, physical activity, 
and substance use, positive dietary behaviors (fruit and vegetable 
consumption) were associated with self-reported happiness. Positive 
dietary behaviors were negatively associated with perceived stress and 
depression symptoms. 

Healthy dietary behaviors were associated 
with lower mental distress and higher 
psychological well-being.

[8] In fully adjusted models, < 1 portion/day remained a significant correlate 
with mean Total Difficulties Score (TDS) (Coef: 0.55, 0.29–0.81, p < 
0.001) and TDS > 17 (Odds Ratio: 1.43, 1.11–1.85, p = 0.007).

Low fruit and vegetable intake is 
a longitudinal correlate of poor mental 
health across adolescence.

[9] There were cross-sectional, dose response relationships identified between 
measures of both healthy (positive) and unhealthy (inverse) diets and 
scores on the emotional subscale of the Pediatric Quality of Life Inventory 
(PedsQL), where higher scores mean better mental health, before and after 
adjustments for age, gender, socio-economic status, dieting behaviors, body 
mass index and physical activity. Higher healthy diet scores at baseline also 
predicted higher PedsQL scores at follow-up, while higher unhealthy diet 
scores at baseline predicted lower PedsQL scores at follow-up. 

Improvements in diet quality were mirrored 
by improvements in mental health over 
the follow-up period, while deteriorating 
diet quality was associated with poorer 
psychological functioning. 

[10] Compared to the lowest category of the healthy diet score, the adjusted 
odds ratios (95% confidence interval) for symptomatic depression 
across categories (C) was: C2 = 0.61(0.45–0.84); C3 = 0.58 (0.43–0.79); 
C4 = 0.47 (0.35–0.64); and C5 = 0.55 (0.40–0.77). Compared to the 
lowest quintile, the adjusted odds ratios (95% confidence interval) for 
symptomatic depression across increasing quintiles of the unhealthy diet 
score were: Q2 = 1.03 (0.87–1.22); Q3 = 1.22 (1.03–1.44); Q4 = 1.29 
(1.12–1.50); and Q5 = 1.79 (1.52–2.11).

There is an association between diet quality 
and adolescent depression that exists over 
and above the influence of socioeconomic, 
family, and other potential confounding 
factors.

D. Głąbska, D. Guzek, B. Groele et al.
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Ref 
No Results Conclusions

[11] Compared to those in the lowest quintile of unhealthy diet score, those 
in the highest quintile were more than twice as likely to be symptomatic 
on the Strengths and Difficulties Questionnaire (SDQ) (OR 2.10, 95 % 
CI 1.38–3.20) after taking all identified confounders into account. There 
was also some evidence for a cross-sectional inverse association between 
a measure of healthy diet and mental health problems. A prospective 
relationship between the highest quintiles of both healthy (OR 0.63, 95 
% CI 0.38–1.05) and unhealthy (OR 1.75, 95 % CI 1.00–3.06) diet scores 
and SDQ scores at follow-up was also evident, but was attenuated by final 
adjustments for confounders.

There is the evidence for an association 
between an unhealthy diet and mental health 
problems.

[13] The multivariate-adjusted odds ratio of having depressive symptoms 
was 0.55 (95% CI 0.34–0.89) for the highest versus lowest quartile of 
the healthy dietary pattern score. However, there were no significant 
associations between the “Traditional” and “Western” dietary patterns and 
depression symptoms.

Adherence to a “Healthy” dietary pattern 
characterized by high intakes of fruits, 
vegetables, fish and dairy products is 
associated with a lower probability of 
having depressive symptoms among Iranian 
adolescent girls.

[14] Multivariate adjusted regression analysis demonstrated that the risk of 
depression was significantly negatively associated with the intake of green 
vegetables and 1 to 3 servings/day of fruits, after adjusting for energy 
intake and menstrual regularity. 

Low intake of green vegetables and fruits 
were associated with increased risk of 
depression in Korean adolescent girls. 

[15] Self-esteem was positively influenced by the consumption of fruits and 
vegetables (β = 0.14). 

Poor dietary habits negatively and health 
behavior positively influence self-esteem.

[17] The “Western” dietary pattern at 14 years was associated with higher 
energy intake and BMI at 14 years (p < 0.05). A “Healthy” dietary pattern 
(high in fruit, vegetables, fish, whole-grains) was inversely associated with 
BMI and inflammation at 17 years (p < 0.05). Higher BMI at 14 years was 
associated with higher BMI (p < 0.01), depressive symptoms (p < 0.05) 
and mental health problems (p < 0.05) at 17 years.

A “Western” dietary pattern associates 
with an increased risk of mental health 
problems including depressive symptoms in 
adolescents, through biologically plausible 
pathways of adiposity and inflammation, 
whereas a “Healthy” dietary pattern appears 
protective in these pathways.

[18] Higher total (b = 2.20, 95% CI 1.06–3.35), internalizing (withdrawn/
depressed) (b = 1.25, 95% CI 0.15–2.35) and externalizing (delinquent/ 
aggressive) (b = 2.60, 95% CI 1.51–3.68) Child Behaviour Checklist 
(CBCL) scores were significantly associated with the “Western” dietary 
pattern. Improved behavioral scores were significantly associated with 
higher intakes of leafy green vegetables and fresh fruit (components of the 
“Healthy” pattern).

Better behavioral outcomes were associated 
with a higher intake of fresh fruit and leafy 
green vegetables.

[21] High intake of fruits and vegetables were associated with better self-
perceived happiness.

Existing encouraged dietary habits mostly 
have beneficial effects on perceived mental 
health in Korean adolescents.

[23] Negative and significant partial correlation was found between regular 
consumption of green and yellow vegetables and depressive symptoms 
in both junior and senior high school students, after controlling for age, 
sex, and sleep duration. Furthermore, a one-way analysis of covariance 
(ANCOVA) revealed that adolescents who consumed green and yellow 
vegetables every day (one or more times per day) had significantly lower 
depressive symptoms than those from the “Never/1–2 times a week” group. 

Regular consumption of green and yellow 
vegetables is associated with lower 
depressive symptoms in adolescents, that 
is, the consumption of green and yellow 
vegetables may be vital in the context of 
adolescents’ mental health.

[25] Compared with low consumption, adolescents in the highest tertile of 
traditional dietary pattern scores had lower odds for ‘pure’ depression (OR 
= 0.38; 95% CI 0.30–0.49), ‘pure’ anxiety (OR = 0.85; 95% CI 0.69–1.04) 
and coexisting anxiety and depression (OR = 0.50; 95% CI 0.39–0.63).

Dietary patterns should be considered as 
important predictors of depression and 
anxiety.

[29] At age 14 years, a negative association between fruit and vegetable intake 
and Moods and Feelings Questionnaire (MFQ) score was seen in the 
unadjusted cross-sectional regression model (β= − 0.40; 95% CI −0.71, 
− 0.10), but adjustment for behavioral covariates, including smoking 
and alcohol consumption, attenuated this association. No prospective 
associations were found between Mediterranean diet score (MDS), fruit 
and vegetable intake and later MFQ score. 

Diet quality was not associated with 
depressive symptoms in mid-adolescence.

Fruit and vegetables intake in adolescents and mental health
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DISCUSSION

Within the studies included to a systematic review, 
there were such of various sample size, as some of 
them assessed less than 1000 respondents [5, 13, 14, 
17, 23, 29], but other studied large population-based 
groups, as in the case of almost 15,000 participants 
of Global School-Based Health Survey [1], or over 
65,000 participants from South Korea, assessed in two 
studies [7, 21]. Based on the presented data, it may be 
supposed that some of the included studies assessed 
populations which overlapped, as for indicated South 
Korean studies [7,21], but for the presented systematic 
review, they were treated as a separate analysis.

Included studies were conducted mainly in various 
Asian countries [7, 13, 14, 21, 23, 25], European 
countries [5, 8, 11, 15, 29], Australia [9, 10, 17, 18], 
but also Ghana [6] and combined population of the 
Botswana, Kenya, Seychelles, Uganda, Tanzania and 
Zambia [1]. The assessed participants were recruited 
mainly in a school-based manner [5, 6, 7, 8, 9, 15, 21, 
23, 25, 29], while for majority of studies the samples 
were population-based, but also in case of one study, 
there was a specific group of socially deprived young 
people included [11].

Within included studies, fruit and vegetable dietary 
intake was assessed mainly using a  simple question 
about the frequency of consumption, or about the 
number of portions in a specified period of time [1, 6, 7, 
9, 10, 11, 15, 21, 23], including the validated questions 
[8], or questionnaires [13, 14, 17, 8, 25]. However, 
for some studies, based on the obtained data, dietary 
patterns [13,17,18,25], or diet quality indexes were 
specified [9,10,11]. But also the Mediterranean Diet 
Quality Index for children and teenagers (KIDMED), 
being a specific questionnaire, to assess the quality of 
diet within a  specific Mediterranean pattern [5], and 
4-days dietary record, to assess Mediterranean Diet 
Score (MDS) [29] were applied.

The majority of studies assessed only fruit and 
vegetables intake, with no specified information 
about potentially included juices and other fruit/ 
vegetable products, but some of them specified fruit 
juices as excluded [21], or fruit juices as excluded, but 
vegetable dishes as included [7]. At the same time, 
in some studies, specific juices and other products 
were analyzed, such as lemon juice, other types of 
juice, industrial juice and fruit compote, dried fruits, 
and tomato sauce [13], fruit canned in syrup or juice, 
pure fruit juice, vegetable juice, and cordial fruit drink 
(≤35% fruit juice) [18], or fruit and vegetable juices, 
preserved fruit (such as prunes, raisins) [25].

For the assessment of mental health, diverse 
variables were taken into account, both positive or 

negative, and neutral, such as health-related quality of 
life [5], or mental health status [18]. Among positive 
variables characterizing mental health, there were: 
happiness [5, 7, 21] and self-esteem [15], while among 
negative variables characterizing mental health, there 
were: loneliness [1, 6], general difficulties [8], feeling 
worried [6], anxiety [1, 25], stress and distress [7, 11, 
21], depressive symptoms [7, 9, 11, 23, 29], depression 
[1, 10, 13, 14, 17, 25], suicidal ideation [1, 6], suicidal 
plan [1], suicide attempts [1].

In all included studies a positive influence of fruit 
and vegetables intake [6, 8, 15, 21], or dietary patterns 
associated with higher intake of those products [5, 7, 
9, 10, 11, 13, 25], on mental health were confirmed, 
but for some of them the results were not consistent 
for all factors associated with mental health, or were 
not consistent in all analysis [1, 29]. At the same time, 
based on analyzed studies, it may be supposed, that 
the association is not direct, but the dietary patterns 
influence body mass and body mass influences mental 
health [17].

Some studies allow to indicate especially beneficial 
products from the group of fruit and vegetables, such 
as green vegetables [14, 18, 23], yellow vegetables 
[23] and fresh fruit [18]. Moreover, based on the 
included studies, the recommended frequency of fruit 
and vegetables consumption may be justified. It was 
stated, that consumption of less than 1 serving of fruit 
or vegetables per day was associated with a  higher 
level of general difficulties [8]. At the same time, 
consumption at least 3 servings of vegetables per day 
during the previous 30 days was associated with lower 
experience of suicidal ideation [6].

CONCLUSIONS

Based on the conducted systematic review of 
observational studies, it may be indicated that in 
a groups of adolescents there was a positive association 
between intake of fruit and vegetable products and 
mental health. Especially beneficial for general mental 
health in adolescents, were green vegetables, yellow 
vegetables and fresh fruit.
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