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ABSTRACT

Purpose: This study investigated fruit and vegetable intake and associated socio-
demographic and dietary factors, and compared the nutritional intake according to the fruit
and vegetable intake level among Korean adolescents.

Methods: This study was conducted on 1,676 adolescents who participated in the 20162019
Korea National Health and Nutrition Examination Survey. The subjects were classified

into four groups based on the fruit and vegetable intake recommendations in 2020 Dietary
Reference Intakes for Koreans: Application (KDRIs Application): sufficient fruit intake (SF)
group, sufficient vegetables intake (SV) group, sufficient fruit and vegetables intake (SFV)
group, and not sufficient fruit and vegetable intake (NS) group The nutrient intake per day
in each group was compared.. Logistic regression analysis was performed to examine the
factors influencing fruit and vegetables intake.
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Results: In the sample of adolescents surveyed, only 1.40% met the recommended daily
intake of fruits and vegetables, while 79.54% fell below the established threshold for
adequate consumption. Female adolescents, those with fathers holding university degrees or
above, and those who ate breakfast at least three times a week were likelier to have adequate
fruit intake. Male adolescents and those from higher-income households were likelier to
consume vegetables. Females, those who ate out daily, those from lower-income households,
and those who understood food labels were likelier to have adequate fruit and vegetable
intake. The daily nutrient intake and intake-to-requirement ratio significantly differed
according to the fruit and vegetable intake groups. The NS and SF group had lower ratios for
calcium and iron, while the NS group had the lowest vitamin A and C intake. By contrast, the
SFV group met almost all daily nutrient requirements, except for calcium and vitamin A.
Conclusion: This study highlights the need for nutrition education programs to encourage
adolescents to consume adequate amounts of fruits and vegetables.

Keywords: Korean adolescents; fruit; vegetables; nutrient intake
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Table 1. Fruit and vegetable intake recommendations for adolescents by the KDRIs Application

Age (yrs) Sex Energy Fruits Vegetables
Calorie per serving Serving unit Total calorie Calorie per serving Serving unit Total calorie
(kcal) (kcal) (kcal) (kcal)
12-18 Male 2,600 (A) 50 4 200 15 8 120
Female 2,000 (A) 50 2 100 15 7 105

KDRIs Application, 2020 Dietary Reference Intakes for Koreans: Application (Ministry of Health and Welfare, The Korean Nutrition Society, 2020).
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Fig. 1. Fruits and vegetables consumption patterns in Korean adolescents: daily intake and group distribution.

(A) Total; (B) Male; (C)

Female.

NS, not sufficient fruit and vegetable intake group; SF, sufficient fruit intake group; SV, sufficient vegetable intake group; SFV, sufficient fruit and vegetable intake group.
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Table 2. Analysis of socio-demographic factors associated with fruits and vegetables intake among Korean
adolescents participating in the KHANES from 2016-2019

Variables SF Sv SFV
Sex
Male 0.21(0.14-0.34)  2.07 (1.15-3.76)  0.31(0.13-0.76)
Female (reference) 1.00 1.00 1.00
Subjective household economic status
Upper 1.98 (0.54-7.25)  0.27 (0.08-0.95)  0.36 (0.08-1.60)
Middle 1.10(0.30-4.05)  0.33(0.09-1.15)  0.16 (0.04-0.72)
Lower (reference) 1.00 1.00 1.00
Residential area
City 1.17 (0.47-2.95)  1.29(0.50-3.26)  2.71(0.33-22.33)
Rural (reference) 1.00 1.00 1.00
Paternal education level
College graduate or higher 2.46 (1.36-4.47)  0.94(0.51-1.75) 2.06 (0.82-5.166)
High school graduate or below (reference) 1.00 1.00 1.00
Maternal education level
College graduate or higher 0.59 (0.36-0.97)  1.09(0.60-1.95)  0.51(0.21-1.24)
High school graduate or below (reference) 1.00 1.00 1.00
Maternal employment status
Full/Part-time 1.17 (0.72-1.90)  1.23(0.68-2.21)  1.72(0.68-4.35)
Housewife (reference) 1.00 1.00 1.00

Values are presented as odds ratio (95% confidence interval). Odds ratio was obtained by multiple logistic
regression analysis adjusted for age. For multinomial logistic regression analysis, fruits and vegetables intake was
dichotomized into not sufficient fruit and vegetable intake group vs. each group (SF, SV, SFV).

KNHANES, Korea National Health and Nutrition Examination Survey; SF, sufficient fruit intake group; SV, sufficient
vegetable intake group; SFV, sufficient fruit and vegetable intake group.
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Table 3. Analysis of dietary factors associated with fruits and vegetables intake among Korean adolescents
participating in the KHANES from 2016-2019

Variables SF SV SFV
Breakfast frequency (times/week)

>3 1.63 (1.07-2.49) 1.29 (0.70-2.36) 2.78 (0.75-10.36)

< 3 (reference) 1.00 1.00 1.00
Eating out (time/day)

>1 1.12(0.81-1.55)  1.11(0.68-1.83)  0.27 (0.09-0.80)

< 1 (reference) 1.00 1.00 1.00
Dietary supplement intake

Yes 1.11 (0.74-1.65) 1.65 (0.98-2.78) 0.43 (0.13-1.40)

No (reference) 1.00 1.00 1.00
Nutrition education experience

Yes 1.04 (0.71-1.592) 1.30 (0.78-2.16) 1.50 (0.54-4.17)

No (reference) 1.00 1.00 1.00
Recognition of nutrition labeling

Yes 1.13(0.78-1.63)  1.49(0.94-2.35)  4.06 (1.70-9.71)

No (reference) 1.00 1.00 1.00

Values are presented as odds ratio (95% confidence interval). Odds ratio was obtained by multiple logistic
regression analysis adjusted for age and sex. For multinomial logistic regression analysis, fruits and vegetables
intake was dichotomized into not sufficient fruit and vegetable intake group vs. each group (SF, SV, SFV).
KNHANES, Korea National Health and Nutrition Examination Survey; SF, sufficient fruit intake group; SV, sufficient
vegetable intake group; SFV, sufficient fruit and vegetable intake group.
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Table 4. Daily consumption of fruits and vegetable by fruits and vegetables intake group among Korean adolescents participating in the KHANES from 2016-2019

Variables NS (n =1,314) SF (n = 218) SV (n = 116) SFV (n = 28) p-value
Fruits (g) 23.02 + 1.34* 246.00 + 12.73° 20.33 + 4.98* 250.96 + 21.81° <0.001
Vegetables (g) 43.97 +0.87° 49.53+9.94° 1492.58 + 2.87° 149.56 + 5.79° <0.001

Values are presented as age and sex-adjusted man = standard error.

KNHANES, Korea National Health and Nutrition Examination Survey; NS, not sufficient fruit and vegetable intake group; SF, sufficient fruit intake group; SV,
sufficient vegetable intake group; SFV, sufficient fruit and vegetable intake group.

Different alphabets mean a significant difference.
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Table 5. Nutrient intake per day by fruits and vegetables intake group among Korean adolescents participating in the KHANES from 2016-2019

Variables NS (n=1,314) SF (n = 218) SV (n=116) SFV (n = 28) p-value
Energy (kcal) 2,014.15 + 22.78* 2,972.55 + 62.53° 2,798.28 + 80.23° 3,004.55 + 164.29° <0.001
Carbohydrate (g) 305.71+ 2.97¢ 336.09 + 5.87° 338.65+ 7.78" 353.15 + 14.14° <0.001
Protein (g) 78.47 +0.74 75.76 +1.71 82.97 + 3.66 83.52+4.30 0.108
Fat (g) 61.86 + 0.84° 59.96 + 2.09 47.12 + 2.79 44,05 + 5.91° <0.001
Calcium (mg) 524.55 + 8.62 529.02 + 19.94 587.38+52.18 571.09 = 35.52 0.440
Iron (mg) 10.99 + 0.14* 11.50 + 0.29% 12.50 + 0.50° 13.24 + 1.48* 0.006
Vitamin A (ug RAE) 361.64 + 10.66% 351.65 + 20.18* 510.54 + 34.38° 417.17 + 43.85% <0.001
Thiamin (mg) 1.40 + 0.06° 1.49 £ 0.08%® 1.63 +0.08 1.69 +0.17% 0.005
Riboflavin (mg) 1.73 + 0.06* 1.79 + 0.07° 1.69 +0.11% 1.87 £0.12° 0.401
Niacin (mg) 12.91+0.19* 13.41+0.36° 13.64 + 0.69° 13.75+ 1.20° 0.545
Vitamin C (mg) 51.30+ 2.36% 90.49 + 6.81* 77.40 + 6.48° 143.91 = 24.21° <0.001
% of energy

Carbohydrate 68.86 + 0.32° 72.43+0.67° 71.86 + 0.87° 72.56 + 1.49%° <0.001

Protein 17.52 £ 0.17 16.43 £ 0.39 17.50 £ 0.56 17.67 = 0.79 0.062

Fat 13.62 £ 0.21° 11.15 + 0.41* 10.63 = 0.51* 9.77 + 1.04* <0.001

Data of other nutrients except energy are presented as mean = standard error after adjusting for age, sex, and energy intake.
KNHANES, Korea National Health and Nutrition Examination Survey; NS, not sufficient fruit and vegetable intake group; SF, sufficient fruit intake group; SV,
sufficient vegetable intake group; SFV, sufficient fruit and vegetable intake group.

Different alphabets mean a significant difference.

34 F %kiﬂ oyz 35 vl A ©43kE0] ouA] 33 H &2 4L F5
:'J‘J—I'ZH Z30] Z}7}72.43%, 71.86% 2 B EZ7 68.86%.CH-§-2] 2 0 2 =qto ] x4}
9 Oﬂl—ﬂxl TFH &L 0| ZE70] 13.62%E Al = (9.77-11.15%)°l| H]5}o] §-2] & 420
=k} (p < 0.001).

o
o —_ oo =
Aol v g A AT 1Y JFAHH 7]4:*—01] 1’416& g ¥4 A FH| 82 Table 61} 2T}
S ENG G IE PR R s A A FFH0] 134.12%, HAF

Z30] 118.55%% 100% OO 2 =o ¢%Ol 9,11 LS FHT2 99%, P]SFT2 86.69%
2 - 2ol 2ol 7} AT (p < 0.001). A o] | H TFoll thigt A HH] &2 AN AT=
0] 196.30%, Z AFZ0] 183.37%, YU F=t0] 132.59%, H|E5Z0] 126.3%= 241 = 31
o} (p < 0.001). Z&2] HAHHFHZol gt A &2 HAaFTSH LT FHTol A A
HHl o] NS5 L F=F ol HIsto] &k (p < 0.001), & woilA] AdH{H]&o] d
A F ] 56-83% 4F 02 WA UERGTE o] AR ol tist AdFH v &2 A A4
SETT P 2FEFTONAM 111.12114.19% 2 =] Ve oL 0|53} A EEFoA &
74.53-78.02%2] 2 H| &2 EAE 1T (p < 0.001). BIEFRI AS] AT F] Frol] iRt A HmlE&
2 Y AFZS70] 80.19%, U2 A2 FF10] 76.65% = V]S 46.84% L UL F=E 51.29%

Table 6. Nutrient intake as a percentage of KDRIs by fruits and vegetables intake group among Korean adolescents participating in the KHANES from 2016-2019

Variables NS (n=1,314) SF (n = 218) SV (n=116) SFV (n = 28) p-value
Energy (%) 86.69 + 1.01° 99.00 + 2.80° 118.55+ 3.19° 134.12 + 8.28° <0.001
Protein (%) 126.30 + 1.90° 132.59 + 4.44° 183.37 + 8.58° 196.30 + 12.04° <0.001
Calcium (%) 56.36 = 1.09° 60.94 + 2.68° 81.30 = 6.70° 83.34+4.88° <0.001
Iron (%) 74.53 + 1.99 78.02 + 2.95° 111.12 + 4.27° 114.19 + 8.65° <0.001
Vitamin A (%) 46.84 + 1.49° 51.29 + 3.91% 80.19 = 4.79" 76.65 + 5.98° <0.001
Thiamin (%) 115.06 + 2.17% 129.39 + 5.33° 174.38 + 6.72° 191.50+ 12.76° <0.001
Riboflavin (%) 116.47 + 2.04° 137.25 + 4.84° 149.81+7.17% 185.30+ 12.37° <0.001
Niacin (%) 80.36 + 1.43° 89.68 + 3.40° 114.80+ 5.57° 124.21 + 6.47° <0.001
Vitamin C (%) 50.53 = 2.20° 97.52 + 7.55° 992.84 = 6.82° 168.77 + 25.02" <0.001

KNHANES, Korea National Health and Nutrition Examination Survey; KDRIs, Dietary Reference Intakes for Koreans; NS, not sufficient fruit and vegetable intake
group; SF, sufficient fruit intake group; SV, sufficient vegetable intake group; SFV, sufficient fruit and vegetable intake group.
Different alphabets mean a significant difference.
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