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Supplementary Table 1. Full electronic search strategy applied for PubMed and Web of Science 
databases. 

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))) 
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Supplementary Table 2. List of studies included to the systematic review (in alphabetic order). 
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Supplementary Table 3. Characteristics of the study participants for the studies included to the systematic review. 

Ref. 
Number of participants 

(females) 
Age (mean with SD/ range) Inclusion criteria/ Exclusion criteria 

[38] 353 (353) 25.7 ± 5.5 
Inclusion criteria: Low-income, pregnant, pre-pregnancy BMI ≥25.0, ≥ 18 years, English speaking 
Exclusion criteria: Hispanic ethnicity 

[39] 1,676 (890) 45–59 old years 
Inclusion: 45-59 years, attending their health examinations at the Medical Center for Physical Examination, Linyi People’s Hospital 
Exclusion: Missing data, participants with a total energy intake of > 3000 kcal/d 

[40] 22,635 (not specified) 64.4 ± 9.3 
Inclusion: > 50 years  
Exclusion: Participants who only participated in one wave of study, missing data 

[41] 28,078 (not specified) 63.3 ± 9.6 
Inclusion: ≥ 50 years 
Exclusion: Missing data 

[42] 2,565 (1,448) 72.7 ± 9.5 
Inclusion criteria: ≥60 years, Singapore citizens and permanent residents at the time of the survey 
Exclusion criteria: Uncontactable at the time of the survey 

[43] 
52,194/58,156 
(28,864/31,861) 1 

47.1 (15–104) 
Inclusion: - 
Exclusion: < 15 years old 

[35] 442 (328) at baseline 51.1 ± 7.4  
Inclusion criteria: 35–65 years, temple member, prehypertension and/or prediabetes 
Exclusion criteria: cardiovascular disease, type 2 diabetes, hypertension, substance abuse, and taking psychotropic medication 

[44] 3,392 (2,110) 
Not specified for all participants 
combined  

Inclusion criteria: Inhabitants of Island of Korčula and from the City of Split  
Exclusion criteria: < 18 years  

[45] 187 (187) 38.1 ± 11.2 
Inclusion: 15–49 years, apparently healthy 
Exclusion: Lactating, pregnant 

[46] 400 (400) 33.9 ± 7.3 1 

Inclusion: 20–49 years, at least fifth grade elementary education, BMI of 18.5–34.9 kg/m2 

Exclusion: Pregnancy and lactation, diagnosis of depression by a psychiatrist within a year prior to the start of the study, taking an 
antidepressant medication in the past year, use of tobacco or alcohol at least once a week, diabetes, cardiovascular diseases, cancer, 
hypertension, kidney and liver disease, hyperthyroidism, epilepsy and multiple sclerosis, regular use of any medication or following 
any special diet 

[47] 6,565 (3,639) Baseline: 65.0 ± 9.8 
Inclusion: ≥ 50 years 
Exclusion: Missing data 

[48] 422 (279) 21.6 ± 2.1 
Inclusion: New Zealand university students or USA sample gathered using Amazon’s Mechanical Turk  
Exclusion: Missing data, suspected errors in responding 

[49] 3,696 (not specified) Baseline: 15.9 ± 1.7 
Inclusion: students 12–18 years  
Exclusion: Missing data, not completed follow-up data collection 

[50] 338 (NA) 88 (82–97) 
Inclusion criteria: Oldest-old, home-dwelling men 
Exclusion criteria: - 

[51] 388 (271) 92.7 ± 3.1 Inclusion criteria: 90–99 years old, living in the Mugello area 
Exclusion criteria: - 

[52] 3,362 (1,959) 1 36.3 ± 7.8 1 
Inclusion: Working in health centers affiliated with the Isfahan University of Medical Sciences (IUMS) 
Exclusion: Missing data, under- and over-reporters (energy intake out of the range of 800–4200 kcal/day) 
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Ref. 
Number of participants 

(females) 
Age (mean with SD/ range) Inclusion criteria/ Exclusion criteria 

[53] 790 (497) 50.9  

Inclusion: ≥ 20 years, German or Dutch language proficiency, having an interest to reduce cardiac risk behavior in terms of being able to 
be physically active at least 150 min per week and being able to eat at least five portions of fruit and vegetables a day, no complications 
and restrictions for physical activity and fruit and vegetable intake, Internet access 
Exclusion: Missing data 

[54] 16,965 (8,737) 45.2 ± 19.7 
Inclusion: - 
Exclusion: - 

[55] 14,133 (7,898) 
Bangladesh 39.7 ± 15.3,  
India 39.1 ± 15.3, Nepal 42.6 ± 16.6 

Inclusion: ≥ 18 years, residing in non-institutional settings 
Exclusion: Military reservations, or other non-household living arrangements 

[56] 60,404 (32,347) 62.2 ± 10.6 
Inclusion: ≥ 45 years 
Exclusion: At baseline treated for depression/ anxiety in the previous month, and/or taking antidepressant medication for most of the 
past 4 weeks, and/ or with high/ very high levels of psychological distress [Kessler Psychological Distress Scale (K10) score ≥22]  

[57] 18,522 (10,708) 20.9 ± 2.4 
Inclusion criteria: 18–30 years, undergraduate students, speaking Arabic, Bahasa, Chinese, French, Lao, Russian, Spanish, Thai, 
Turkish, or Vietnamese 
Exclusion criteria: - 

[58] 680 (444) in 2007 64.1 ± 4.4 at baseline Inclusion: Born in 1936–1950, African American, lived Saint Louis, Missouri in 2000–2001 
Exclusion: Institutionalized, MMSE (Mini-Mental State Examination) < 16  

[59] 14,652 (7,130) ≥ 40 years 
Inclusion: ≥ 40 years 
Exclusion: Missing data, cofounders 

[60] 1,270 (879) 19.1 ± 1.2 
Inclusion criteria: 18–25 years, students of Nutrition or Psychology courses 
Exclusion criteria: - 

[61] 25,848 (13,944) 44.2 ± 17.7  
Inclusion: ≥ 18 years, habitual residents of the study setting  
Exclusion: Missing data 1 

[62] 2,630 (1,168) ≥ 53 years 
Inclusion: ≥ 53 year 
Exclusion: Proxy respondents, depressive symptoms at baseline, missing data, died or lost to follow up  

[63] 541 (403) 24.1 ± 4.9  
Inclusion: Students of Qazvin University of Medical Sciences in Iran 
Exclusion: - 

[64] 12,385 (not specified)  15–93 years  
Inclusion: ≥ 15 years 
Exclusion: Missing data 

[65] 620 (487) 
37.2 ± 10.3 vegans,  
32.7 ± 9.5 vegetarians,  
34.6 ± 10.8 omnivores 

Inclusion: 25–60 years, sampled from social media websites 
Exclusion: Not healthy (debilitating chronic diseases) 

[66] 405 (270) 19.9 ± 1.6 
Inclusion: Students from the University of Otago 
Exclusion: Missing data, dropped out 

[67] 9,931 (5,243) at baseline 44.2 ± 18.4 at baseline 
Inclusion: ≥ 18 years 
Exclusion: Living on Indian Reserves or Crown Lands, residents of health institutions, full-time members of the Canadian Forces Bases, 
living in some remote areas in Ontario and Quebec 

[68] 3,594 (2,009) 70 ± 0.3 (SE) 1  Inclusion: ≥ 60 years, identifying as Hispanic, non-Hispanic Black, or non-Hispanic Chinese, living in ethnic enclaves or areas 
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Ref. 
Number of participants 

(females) 
Age (mean with SD/ range) Inclusion criteria/ Exclusion criteria 

characterized by high racial/ethnic concentrations 
Exclusion: - 

[69] 728 (397) 
21.5 ± 2.8 for male 
21.2 ± 3.0 for female 

Inclusion criteria: first-year students at Gold Coast Campus of Griffith University 
Exclusion criteria: - 

[70] 20,220 (not specified) ≥ 15 years 
Inclusion: ≥ 15 years, living in a private household, registered inhabitants 
Exclusion: Missing data 

[71] 3,706 (2,699) 24.9 ± 8.6 
Inclusion: Students from 7 universities in England, Wales and Northern Ireland 
Exclusion: - 

[72] 6,271 (6,271) 55.5 ± 1.5  
Inclusion: ≥ 18 years, women  
Exclusion: Missing data 

[73] 201 (201) 58.5 ± 11.4 

Inclusion: ≥ 18 years old, women, undergoing a clinically indicated coronary angiogram for suspected myocardial ischemia 
Exclusion: Major comorbidity compromising follow-up, pregnancy, contraindication to provocative diagnostic testing, 
cardiomyopathy, New York Heart Association class IV heart failure, recent myocardial infarction or revascularization procedure, 
significant valvular or congenital heart disease, language barrier 

[37] 196 (196) 38.3 ± 7.6 

Inclusion: BMI ≥ 25kg/m2, waist circumference ≥ 88 cm, 25–50 years, able to read and speak English, not pregnant, able to participate in 
moderate to vigorous physical activity, no affirmative responses on the Physical Activity Readiness Questionnaire (PAR-Q), blood 
pressure <140/90, no impairments that would prohibit participation in data collection, not insulin-dependent diabetes, non-institutional 
residence 
Exclusion: Medical contraindications, missing data 

[74] 4,215 (1,060) 
Not specified for all participants 
combined  

Inclusion: UK civil servants (government employees), 35–55 years at baseline  
Exclusion: Previous use of anti-depressive drugs, missing data, non-respondent at phase 9 

[75] 1,512 (911) 30–75 
Inclusion: 30–75 years 
Exclusion: Pregnant, those judged by the researcher and/or the doctor to be too unwell to participate (patients with terminal illnesses or 
who had acute emergencies requiring hospital admission), not Roman Catholic or Hindu 

[76] 296,121 (not specified) 
Not specified for all participants 
combined  

Inclusion: ≥ 12 years  
Exclusion: Living on Indian Reserves or Crown Lands, residents of in prisons or health care facilities, full-time members of the 
Canadian Forces, living in certain remote areas 

[77] 10,986 (5,840) 18–79 years 
Inclusion: ≥ 18 years 
Exclusion: - 

[78] 986 (571) 
Not specified for all participants 
combined  

Inclusion: ≥ 70 years, living in the Tsurugaya area of Sendai 
Exclusion: Missing data, history of cancer, cognitive dysfunction 

[79] 9,549 (not specified) 
38.4 ± 15.2 for low stress group 
39.5 ± 16.2 for high stress group 

Inclusion criteria: ≥ 18 years, having dietary and anthropometric information, plasma glucose, lipid profile, etc.  
Exclusion criteria: Previous chronic diseases, taking medications 

[80] 281 (153) 19.9 ± 1.2 
Inclusion: ≥ 18 years, undergraduate students 
Exclusion: History of eating disorders 

[81] 
Approx. 80,000 (not 
specified) 

Not specified  
Inclusion criteria: - 
Exclusion criteria: - 
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Ref. 
Number of participants 

(females) 
Age (mean with SD/ range) Inclusion criteria/ Exclusion criteria 

[82] 97 (69) 18–70 years 
Inclusion: > 18 years, members of the Mood Disorders Association of British Columbia (MDABC), residents of lower mainland of 
British Columbia  
Exclusion: Individuals with conditions associated with psychotic symptoms, dementia, thyroid dysfunction, or neuro-degeneration 

[83] 278 (173) 70.4 ± 6.0 

Inclusion: Patients who met DSM-IV diagnostic criteria for major depressive disorder at baseline (studied group) or participants 
recruited from the community (control group), ≥ 60 years, could speak and write English 
Exclusion: Concurrent diagnosis of a psychiatric or neurological illness, significant cognitive impairment (Mini-Mental State 
Examination score of <24 out of 30), severe depression symptomatology (evaluated by the treating psychiatrist) (studied group) or no 
depression diagnosis (control group), missing data, participants with a total energy intake of < 500 or > 5000 kcal/d 

[84] 1,609 (682) Not specified for all participants 
combined  

Inclusion: ≥ 65 years  
Exclusion: Depressive symptoms (CES-D score > 10) at baseline, failed to complete the 2003 survey, died 

[36] 104 (21) 67.6 ± 9.3 
Inclusion: Patients of a teaching hospital in Taipei, metabolic syndrome prior to the survey, based on the criteria of the Department of 
Health in Taiwan, 3 month to 10 years since CABG surgery, ability to read Chinese 
Exclusion: Psychiatric diagnosis 

[85] 139 (103) 55.3 ± 15.5 
Inclusion: ≥ 18 years, living in Hawaii 
Exclusion: Non-English speakers 

[86] 3,714 (2,035) 
47.4 ± 10.8 for male 
46.5 ± 11.1 for female 

Inclusion: 25–64 years, registered in Finland 
Exclusion: BMI <18.5 kg/m2 

[87] 1,190 (637) 
75.0 ± 7.0 for male 
73.0 ± 7.0 for female  

Inclusion: ≥ 65 years, from Greek islands and Cyprus 
Exclusion: Residing in assisted-living centers, clinical history of cardiovascular disease or cancer  

[88] 6,803 (3,607) 
28.6 ± 0.2 for male 
28.5 ± 0.2 for female 

Inclusion: 17–39 years at interview 
Exclusion: Participants with a total energy intake of < 500 or > 5000 kcal/d, pregnant or breastfeeding 

[89] 1,839 (1,194) 20.6 ± 2.3 
Inclusion: First-year undergraduate students 
Exclusion: Missing data 

[90] 1,781 (1,781) 
39.2 ± 4.5 for single mothers 
40.1 ± 4.3 for married/ cohabiting 
mothers 

Inclusion: Mother of child born in Sweden in 1988 and 1989, both she and father of child born in a Scandinavian country, living in 
Sweden and alive during 1999 
Exclusion: Missing data, both she and father of child overweight 

[91] 
773 (NA) at baseline  
115 (NA) in 2000 

72.1 ± 5.2 at baseline 
84.0 ± 3.5 in 2000 

Inclusion criteria: Zutphen Study subjects, men, 64–84 years at baseline 
Exclusion criteria: Missing data, died 

[92] 2,541 (1,071) 20.4  
Inclusion: College students (3 and 4 year college) 
Exclusion: - 

[93] 8,690 (not specified) 31 
Inclusion criteria: Born in Northern Finland in 1966, alive at the age of 31 years 
Exclusion criteria: - 

[94] 6,243 (4,991) 40–60 years 
Inclusion: 40, 45, 50, 55 and 60–year-old women and men, employed by City of Helsinki 
Exclusion: - 

[95] 418 (not specified) Not specified 
Inclusion: Swansea electoral register lists of voters over the age of 18 years 
Exclusion: Missing data (age, sex or occupation) 

1 Data provided by authors on request; SD – standard deviation; SE – standard error.
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Supplementary Table 4. Detailed results of the quality assessment based on the total score for the 

Newcastle-Ottawa Scale for categories of selection, comparability and exposure/outcome. 

Ref. 
Scores for categories Quality 

Selection Comparability Exposure/outcome Total score* Risk of bias 

[38] 3 2 0 5 High 

[39] 3 2 0 5 High 

[40] 2 2 2 6 High 

[41] 2 2 1 5 High 

[42] 2 2 1 5 High 

[43] 2 2 2 6 High 

[35] 1 2 2 5 High 

[44] 3 2 0 5 High 

[45] 1 2 0 3 Very high 

[46] 4 2 1 7 Low 

[47] 2 2 2 6 High 

[48] 0 2 0 2 Very high 

[49] 2 2 1 5 High 

[50] 3 0 1 4 High 

[51] 2 2 0 4 High 

[52] 3 2 1 6 High 

[53] 0 2 1 3 Very high 

[54] 3 2 2 7 Low 

[55] 2 2 1 5 High 

[56] 4 2 2 8 Low 

[57] 2 2 1 5 High 

[58] 2 2 1 5 High 

[59] 2 2 1 5 High 

[60] 1 2 0 3 Very high 

[61] 3 2 1 6 High 

[62] 3 2 2 7 Low 

[63] 0 2 1 3 Very high 

[64] 2 2 1 5 High 

[65] 0 1 1 2 Very high 

[66] 0 2 2 4 High 

[67] 3 2 3 8 Low 

[68] 3 2 0 5 High 

[69] 1 2 1 4 High 

[70] 3 2 0 5 High 

[71] 1 2 2 5 High 

[72] 2 2 2 6 High 

[73] 2 2 2 6 High 
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Ref. 
Scores for categories Quality 

Selection Comparability Exposure/outcome Total score* Risk of bias 

[37] 3 2 1 6 High 

[74] 2 2 2 6 High 

[75] 3 2 0 5 High 

[76] 2 2 1 5 High 

[77] 3 2 1 6 High 

[78] 3 2 1 6 High 

[79] 3 2 0 5 High 

[80] 0 2 1 3 Very high 

[81] 2 2 0 4 High 

[82] 2 0 2 4 High 

[83] 3 2 1 6 High 

[84] 3 2 2 7 Low 

[36] 2 0 0 2 Very high 

[85] 1 2 1 4 High 

[86] 3 2 1 6 High 

[87] 3 2 1 6 High 

[88] 4 2 0 6 High 

[89] 1 2 1 4 High 

[90] 3 2 1 6 High 

[91] 3 2 2 7 Low 

[92] 3 2 0 5 High 

[93] 3 2 0 7 Low 

[94] 2 2 1 5 High 

[95] 3 0 1 4 High 
* total score for the Newcastle-Ottawa Scale (NOS) is attributed to a following categories: very high risk of bias (0-3 NOS 
points), high risk of bias (4-6 NOS points), and low risk of bias (7-9 NOS points) [23]. 
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