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ABSTRACT

Purpose: This study examined the association between fruit and vegetable intake and mental
health in Korean adolescents.

Methods: This study used the data from the 20142017 Korea Youth Risk Behavior Survey,

a national cross-sectional survey on 137,101 boys and 130,806 girls aged 12-18. Fruit and
vegetable intake was assessed based on the frequency of consumption. The outcome
variables were the perceived happiness, perceived stress, depressive symptom and suicidal
ideation over the previous 12 months. Logistic regression models were used after adjusting
for the demographic, life style and other dietary factors.

Results: Only 34% and 29% of Korean adolescents consumed fruits more than 5 times/
week and vegetables more than 2 times/day, respectively; whereas 37%, 25% and 12.2%

of Korean adolescents had perceived stress, depressive symptom and suicidal ideation,
respectively. After adjusting for the confounding variables, the greater consumption of fruit
and vegetable were all associated with a higher odds of perceived happiness; the adjusted
odds ratios (AORs) (95% CI) were 1.53 (1.46-1.60) in boys and 1.82 (1.73-1.90) in girls who
consumed fruit > 5 times/week, and 1.65 (1.54-1.76) in boys and 1.62 (1.51-1.72) in girls who
consumed vegetable > 2 times/day. In contrast, the consumption of fruit or vegetable were
all significantly associated with a lower odds of perceived stress, depressive symptom, and
suicidal ideation; the AOR (95% CI) were 0.70 (0.67-0.73), 0.88 (0.84-0.93), and 0.78 (0.73—
0.83) in boys who consumed fruit 3—4 times/week, and 0.71 (0.67-0.76), 0.88 (0.81-0.94),
and 0.68 (0.62—-0.74) in boys who consumed vegetable 5-7 times/week. Similar associations

518

ssaadjuIjwx §=§ Aq pejessusn


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://orcid.org/0000-0003-3855-8897
https://orcid.org/0000-0003-3855-8897
https://orcid.org/0000-0002-2035-6819
https://orcid.org/0000-0002-2035-6819
https://orcid.org/0000-0003-3855-8897
https://orcid.org/0000-0002-2035-6819
https://orcid.org/0000-0003-3855-8897
https://orcid.org/0000-0002-2035-6819
http://crossmark.crossref.org/dialog/?doi=10.4163/jnh.2020.53.5.518&domain=pdf&date_stamp=2020-10-26

IJNHS

Journal of Nutrition and Health

https://e-jnh.org

of fruit or vegetable consumption with perceived stress, depressive symptom, or suicidal
ideation were found in girls.

Conclusion: These findings provide evidence that increasing fruit and vegetable intake is
important for better mental health among adolescents.

Keywords: adolescents, fruit, vegetables, mental health
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Table 1. Characteristics of the study subjects by gender

Characteristics Total” (n =267,907)  Boys (n =137,101) Girls (n =130,806)  p-value?
Age (yrs) 15.1 + 0.01 15.1 + 0.02 15.1 + 0.02 0.615
Household economic status <0.001
High 97,521 (36.7) 53,659 (39.4) 43,862 (33.9)
Middle 126,640 (47.0) 61,503 (44.6) 65,137 (49.6)
Low 43,746 (16.2) 21,939 (16.0) 21,807 (16.5)
Residential type <0.001
Living with family 955,062 (95.7) 130,095 (95.3) 124,967 (96.0)
Not living with family 12,845 (4.3) 7,006 (4.7) 5,839 (4.0)
Subjective academic <0.001
performance
High 102,176 (37.9) 53,219 (38.7) 48,957 (37.1)
Middle 75,550 (28.3) 37,332 (27.3) 38,218 (29.4)
Low 90,181 (33.8) 46,550 (34.0) 43,631 (33.5)
Weight status <0.001
Underweight 19,301 (7.5) 11,126 (8.5) 8,175 (6.5)
Normal 196,249 (75.6) 96,627 (72.7) 99,622 (78.8)
Overweight/obese 44,362 (16.9) 95,993 (18.8) 19,139 (14.8)
Smoking <0.001
Yes 19,211 (7.5) 14,974 (11.4) 4,937 (3.3)
No 248,696 (92.5) 122,127 (88.6) 126,569 (96.7)
Alcohol drinking <0.001
Yes 41,659 (16.1) 25,059 (19.1) 16,600 (13.0)
No 296,948 (83.9) 112,042 (80.9) 114,206 (87.0)
Fruit consumption (times/wk) <0.001
0 24,026 (8.9) 13,461 (9.8) 10,565 (8.0)
1-2 78,587 (29.2) 40,417 (29.3) 38,170 (29.0)
3-4 75,365 (28.0) 38,361 (27.8) 37,004 (28.2)
>5 89,9927 (33.9) 44,860 (33.0) 45,067 (34.8)
Vegetable consumption <0.001
0 time/wk 10,416 (3.9) 4,895 (3.6) 5,591 (4.3)
1-4 times/wk 106,624 (39.9) 51,823 (37.9) 54,801 (42.0)
5-7 times/wk 71,891 (27.0) 38,226 (28.1) 33,665 (25.7)
> 9 times/day 78,976 (29.2) 49,157 (30.4) 36,819 (28.0)
Other dietary behaviors
Sweetened beverage > 4 133,383 (50.0) 75,423 (55.2) 57,960 (44.3) <0.001
times/wk
Milk > 5 times/wk 111,672 (40.6) 68,087 (48.2) 43,585 (32.4) <0.001
Fast food > once/wk 203,690 (76.5) 105,186 (77.3) 98,504 (75.7) <0.001
Skipping breakfast > 3 days/wk 114,562 (42.6) 56,175 (40.9) 58,387 (44.5) <0.001

Values are presented as mean + standard error or number (weighted %o).
"Total numbers of some variables are different due to missing values. ?Calculated by general linear model for
continuous variables or by Rao-Scott y? test for categorical variables.
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Table 2. Characteristics of the study subjects according to fruit and vegetable consumption
Characteristics Fruit consumption frequency Vegetable consumption frequency
Otime/wk 1-2times/wk 3-4times/wk >5times/wk p-value’? Otime/wk 1-4times/wk 5-7times/wk >2times/d p-value”
Age (yrs) 15.2 + 0.02 15.3 £ 0.01 15.1+0.01 14.8 = 0.01 <0.001 15.1 = 0.02 15.2 + 0.01 15.1+0.01 15+ 0.01 <0.001
Household economic status <0.001 <0.001

High 6,414 (27.0) 23,130 (29.8) 26,996 (36.0) 40,979 (46.0) 3,495 (33.4) 34,852 (33.0) 26,709 (37.5) 32,535 (41.6)

Middle 11,480 (47.3) 39,406 (49.9) 37,055 (49.0) 38,699 (42.8) 4,898 (45.9) 53,153 (49.5) 33,976 (47.1) 34,683 (43.7)

Low 6,132 (25.7) 16,051 (20.3) 11,314 (15.0) 10,249 (11.2) 2,163 (20.7) 18,619 (17.4) 11,206 (15.5) 11,758 (14.7)
Residential type <0.001 <0.001

Living with family 992,901 (95.5) 74,082 (94.7) 71,509 (95.5) 86,568 (96.6) 9,830 (94.6) 101,771 (95.9) 68,586 (95.9) 74,875 (95.3)

Not living with family 1,195 (4.5) 4,505 (5.3) 3,856 (4.5) 3,359 (3.4) 586 (5.4) 4,853 (4.1)  3,305(41)  4,101(4.7)
Subjective academic <0.001 <0.001
performance

High 6,705 (27.9) 25,273 (31.9) 29,088 (38.3) 41,110 (45.5) 3,358 (32.5) 36,082 (33.7) 28,386 (39.2) 34,350 (43.3)

Middle 6,204 (26.0) 922,327 (28.4) 22,265 (29.6) 24,754 (27.7) 2,485 (24.0) 30,546 (28.7) 20,478 (28.6) 22,041 (28.0)

Low 11,117 (46.7) 30,987 (39.7) 24,012 (32.1) 24,063 (26.8) 4,573 (43.5) 39,996 (37.6) 23,027 (32.2) 22,585 (28.7)

Weight status <0.001 <0.001

Underweight 1,713 (7.5)  5491(7.3)  5215(7.2) 6,882 (8.0) 874 (8.9) 7,977(77)  4,977(7.3) 5,473 (7.9)

Normal 16,763 (73.3) 56,910 (74.7) 55,226 (75.5) 67,348 (77.1) 7,505 (76.2) 78,529 (76.0) 52,755 (75.7) 57,460 (75.0)

Overweight/obese 4,501(19.2) 13,852 (18.0) 12,820 (17.4) 13,189 (14.9) 1,478 (14.9) 17,072 (16.3) 12,089 (17.1) 13,723 (17.7)

Smoking, yes 2,623 (11.3) 6,946 (9.2) 4,910 (6.9) 4,732 (5.5) < 0.001 998 (10.0) 8,128(7.9) 5,335(7.7) 4,750 (6.3) <0.001
Alcohol drinking, yes 4,488 (19.2) 14,224 (18.8) 11,502 (15.9) 11,444 (13.2) <0.001 1,753 (17.6) 17,038 (16.6) 1,497 (16.5) 11,371 (14.9) <0.001
Other dietary behaviors

Sweetened beverage >4 10,975 (46.3) 38,639 (49.5) 38,986 (51.9) 44,781(49.9) <0.001 5,359 (51.6) 55,349 (52.1) 37,678 (52.5) 34,997 (44.6) <0.001

times/wk

Milk > 5 times/wk 8,160 (32.9) 27,421 (33.7) 30,391(39.1) 45,699 (49.9) <0.001 3,258 (30.2) 37,003 (33.7) 31,574 (43.0) 39,837 (49.3) <0.001

Fast food > once/wk 17,067 (72.0) 60,174 (77.1) 58,910 (78.7) 67,538 (75.5) <0.001 7,604 (73.4) 84,398 (79.7) 55,626 (77.8) 56,062 (71.5) <0.001

Skipping breakfast > 3 14,232 (59.1) 39,360 (50.0) 30,891 (41.0) 30,077 (33.3) <0.001  5,741(54.9) 51,448 (48.0) 30,224 (41.9) 27,149 (34.3) <0.001

days/wk
Values are presented as mean + standard error or number (weighted %).

Calculated by general linear model for continuous variables or by Rao-Scott * test for categorical variables.
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Table 3. Mental health status of the study subjects by gender

Mental health Total (n = 267,907) Boys (n =137,101) Girls (n =130,806) p-value”
Perceived happiness <0.001
Yes 176,638 (65.5) 94,664 (68.3) 81,974 (62.4)
No 91,269 (34.5) 49,437 (31.7) 48,832 (37.6)
Perceived excessive stress <0.001
Yes 98,267 (36.7) 41,173 (30.3) 57,094 (43.7)
No 169,640 (63.3) 95,928 (69.7) 73,712 (56.3)
Depressive mood <0.001
Yes 67,215 (25.2) 28,046 (20.8) 39,169 (30.1)
No 200,692 (74.8) 109,055 (79.2) 91,637 (69.9)
Suicidal ideation <0.001
Yes 32,729 (12.2) 13,415 (9.9) 19,314 (14.8)
No 235,178 (87.8) 123,686 (90.1) 111,492 (85.2)

Values are presented as number (weighted %).
Calculated by Rao-Scott y test.

Table 4. Adjusted odds ratio and 95% confidence interval for mental health status according to fruit consumption
in boys and girls”

Mental health

Fruit consumption frequency (times/wk)

0 1-2 3-4 >5
Boys
Perceived happiness
Model 12 1.00 1.346 (1.292-1.404)  1.616 (1.546-1.686)  1.709 (1.637-1.786)
Model 99 1.00 1.279 (1.225-1.333)  1.484 (1.420-1.550)  1.529 (1.464-1.597)
Perceived excessive
stress
Model 1 1.00 0.746 (0.714-0.778)  0.672 (0.644-0.701)  0.713 (0.683-0.745)
Model 2 1.00 0.770 (0.737-0.804) 0.697 (0.667-0.728)  0.731 (0.699-0.764)
Depressive mood
Model 1 1.00 0.904 (0.861-0.948) 0.887 (0.844-0.933) 0.956 (0.910-1.004)
Model 2 1.00 0.909 (0.866-0.954) 0.881(0.837-0.927) 0.930 (0.883-0.979)
Suicidal ideation
Model 1 1.00 0.782 (0.734-0.832) 0.760 (0.713-0.809) 0.827 (0.778-0.879)
Model 2 1.00 0.807 (0.758-0.859)  0.777 (0.728-0.829) 0.809 (0.759-0.862)
Girls
Perceived happiness
Model 1 1.00 1.979 (1.925-1.333)  1.484 (1.420-1.550)  1.529 (1.464-1.597)
Model 2 1.00 1.348 (1.287-1.410) 1.642 (1.570-1.718) 1.815 (1.733-1.898)
Perceived excessive
stress
Model 1 1.00 0.807 (0.774-0.843) 0.708 (0.678-0.739) 0.710 (0.680-0.741)
Model 2 1.00 0.823 (0.788-0.860) 0.733 (0.701-0.766)  0.746 (0.713-0.779)
Depressive mood
Model 1 1.00 0.889 (0.847-0.932) 0.826 (0.788-0.867) 0.856 (0.817-0.898)
Model 2 1.00 0.898 (0.855-0.942) 0.840 (0.800-0.881) 0.877 (0.836-0.921)
Suicidal ideation
Model 1 1.00 0.809 (0.763-0.858) 0.759 (0.716-0.804) 0.807 (0.760-0.857)
Model 2 1.00 0.822 (0.775-0.872)  0.773 (0.729-0.820) 0.815 (0.766-0.867)

YAdjusted odds ratio and 95% confidence interval were calculated by complex samples logistic regression
analysis. ?Adjusted for age, weight status, household economic status, residential type, subjective academic
performance, smoking and alcohol drinking. ®Adjusted for age, weight status, household economic status,
residential type, subjective academic performance, smoking, alcohol drinking, vegetable consumption and
other dietary behaviors including frequency of sweetened beverage consumption, milk consumption, fast food
consumption and skipping breakfast.
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Table 5. Adjusted odds ratio and 95% confidence interval for mental health status according to vegetable
consumption in boys and girls"

Mental health Vegetable consumption frequency
0 time/wk 1-4 times/wk 5-7 times/wk 2 times/d
Boys
Perceived happiness
Model 12 1.00 1.370 (1.284-1.462)  1.626 (1.520-1.739)  1.905 (1.779-2.037)
Model 29 1.00 1.266 (1.185-1.353)  1.439 (1.344-1.541)  1.647 (1.536-1.764)
Perceived excessive
stress
Model 1 1.00 0.702 (0.657-0.751)  0.655 (0.613-0.701) 0.670 (0.628-0.716)
Model 2 1.00 0.748 (0.699-0.800) 0.713 (0.666-0.763) 0.750 (0.702-0.802)
Depressive mood
Model 1 1.00 0.861(0.801-0.925) 0.865 (0.803-0.931) 0.881(0.819-0.948)
Model 2 1.00 0.871(0.810-0.937) 0.876 (0.812-0.944) 0.918 (0.852-0.990)
Suicidal ideation
Model 1 1.00 0.657 (0.602-0.718) 0.647 (0.590-0.708) 0.700 (0.639-0.766)
Model 2 1.00 0.687 (0.629-0.751) 0.677 (0.617-0.743)  0.746 (0.681-0.818)
Girls
Perceived happiness
Model 1 1.00 1.353 (1.272-1.441)  1.595 (1.499-1.698) 1.880 (1.764-2.004)
Model 2 1.00 1.261(1.185-1.344)  1.420 (1.333-1.515)  1.616 (1.513-1.721)
Perceived excessive
stress
Model 1 1.00 0.726 (0.685-0.769) 0.688 (0.649-0.730) 0.665 (0.627-0.707)
Model 2 1.00 0.762 (0.718-0.808) 0.743 (0.699-0.789) 0.747 (0.703-0.795)
Depressive mood
Model 1 1.00 0.870 (0.819-0.924) 0.885 (0.831-0.942) 0.852 (0.801-0.907)
Model 2 1.00 0.897 (0.843-0.953) 0.927 (0.870-0.988) 0.929 (0.871-0.990)
Suicidal ideation
Model 1 1.00 0.732 (0.681-0.787) 0.750 (0.696-0.809) 0.757 (0.701-0.817)
Model 2 1.00 0.762 (0.708-0.820) 0.788 (0.729-0.851) 0.817 (0.756-0.884)

YAdjusted odds ratio and 95% confidence interval were calculated by complex samples logistic regression
analysis. ?Adjusted for age, weight status, household economic status, residential type, subjective academic
performance, smoking and alcohol drinking. ®Adjusted for age, weight status, household economic status,
residential type, subjective academic performance, smoking, alcohol drinking, fruit consumption and other
dietary behaviors including frequency of sweetened beverage consumption, milk consumption, fast food
consumption and skipping breakfast.
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