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ABSTRACT

This study analyzed the differences in the general characteristics, mental and health-related factors, eating
habits, and nutrient intake of Korean male youths before and after the outbreak of the coronavirus disease 2019
(COVID-19). The data of a total of 1,231 subjects, from among the participants in the 2018 and 2020 Korea
National Health and Nutrition Examination Survey (KNHANES), were analyzed. The 2020 group had fewer
married members than the 2018 group. The subjects in the 2020 group weighed more (P<0.05), had a higher
waist circumference (P<0.01), and showed greater weight gain (P<0.05) than the 2018 group subjects. The
aerobic physical activity of the 2020 group was lower (P<0.01) compared to the 2018 group. The members of
the 2020 group had higher depression scores (P<0.01), suicidal tendencies (P<0.01), and need for counseling
for mental problems (P<0.05) than those of the 2018 group. The prevalence of high fasting blood sugar levels
and diabetes was higher in the 2020 group compared to the 2018 group. The frequency of breakfast (P<0.01)
and dining out (P<0.001) and the proportion of breakfast (P<0.01) and dinner (P<0.05) taken with the family
or non-family members was lower in the 2020 group than in the 2018 group. The rate of dietary supplement
intake of the 2020 group was higher than that of the 2018 group (P<0.01). There were significant differences
in the protein (P<0.05), riboflavin (P<0.01), and carbohydrate (P<0.01) intakes between the two groups.
These results suggest that male youths had a higher waist circumference and high levels of depression, and
showed a decrease in frequency of breakfast intake and dining out after the out break COVID-19 pandemic.
Therefore, nutrition and health promotion programs are urgently needed to improve mental health, other
health-related factors and nutritional status of male adults that are associated with the COVID-19 pandemic.
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Table 1. General characteristics before and after COVID-19 in male youth.

Year
P-value”
2018 2020
Age (ys) 29.3420.317 29.57+0.36 0.638
Marital status 0.681
Married 229 (30.1)” 159 (29.8)
Separated, widowed or divorced 6 (08) 3(04)
Unmarried 400 (69.1) 352 (69.7)
No answer 0 (0.0 1(01)
Household income 0.907
Lowest 125 (18.5) 104 (20.1)
Medium-low 125 (20.0) 106 (20.2)
Medium 133 (21.9) 106 (19.7)
Medium-high 125 (20.2) 100 (19.4)
Highest 127 (19.3) 98 (20.6)
Education level 0.231
<Elementary school 2(02) 0 (0.0
Middle school 7(13) 6 (09
High school 261 (44.5) 239 (50.0)
=College 350 (54.1) 255 (49.1)
Employment status 0.711
Employed 451 (68.1) 341 (65.7)
Unemployed 168 (29.4) 159 (31.3)
House hold member 0.958
Single 89 (13.4) 77 (14.0)
With spouse 41 ( 6.4) 34 ( 6.6)
With family 505 (80.2) 404 (79.4)
Basic living allowance 0.245
Yes 22 (3.0 27 (44)
No 613 (96.9) 488 (95.6)
" P-value by t-test or % -test in complex sample survey data analysis (SPSS)
Y MeantS.E

¥n (weight %) by complex sample survey data analysis (SPSS)
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Table 2. Anthropometric data before and after COVID-19 in male youth.

Year
P-value”
2018 2020

Height (cm) 175.41£0.29” 175.75+0.24 0.362
Weight (kg) 76.46+0.58 78.32+0.74 0.048
Waist circumference (cm) 85.2340.46 87.70+0.61 0.001
Body mass index (kg/mz) 24.8240.17 25.28+0.23 0.114
Body weight status” 0.222

Underweight 18 (34)" 18 (34)

Normal 197 (31.5) 131 (25.3)

Overweight 139 (21.5) 110 (23.1)

Obese 278 (43.6) 255 (48.2)

" P-value by t-test or 2 -test in complex sample survey data analysis (SPSS)

? MeantS.E

) Body weight status was classified by body mass index (BMI) reference of 2020 Ministry of Health and Welfare and Korea Centers for
Disease Control and Prevention; underweight (BMI<18.5), normal (18.5<BMI<23), overweight (23<BMI<25) and obese (BMI=25)

“n (weight %) by complex sample survey data analysis (SPSS)
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Table 3. Health-related factors before and after COVID-19 in male youth.

Year
P-value”
2018 2020
Perceived health status 0.790
Very healthy 4 (7117 38 (73)
Healthy 195 (30.4) 151 (29.0)
Normal 315 (52.0) 244 (48.0)
Unhealthy 63 (10.0) 63 (12.8)
Very unhealthy 5(09) 6 (L1)
Smoking 0.184
Non-smoking, ex-smoking 414 (66.0) 360 (69.5)
Current smoking 220 (34.0) 153 (30.5)
Drinking 0.339
Non-drinking 187 (31.5) 154 (28.8)
Current drinking 447 (68.5) 359 (71.2)
Aerobic physical activity 0.003
No 240 (36.5) 229 (46.5)
Yes 379 (63.5) 271 (53.5)
Self-recognized body image 0.381
Very slim 3 (4.6) 21 (1 45)
Slim 95 (15.1) 65 (13.1)
Normal 206 (30.6) 148 (28.5)
Obese 236 (38.6) 202 (38.1)
Very obese 74 (11.0) 77 (15.5)
Weight change 0.030
No change 316 (49.2) 211 (40.6)
Weight loss 87 (14.7) 84 (15.4)
Weight gain 231 (36.0) 218 (43.7)

D P-value by 2 -test in complex sample survey data analysis (SPSS)
?n (weight %) by complex sample survey data analysis (SPSS)
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Table 4. Mental health-related factors before and after COVID-19 in male youth.
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Year
P-value
2018 2019
Stress level 0.245
Low 456 (71.8)" 341 (68.3)
High 178 (28.2) 172 (31.7)
Items of PHQ-93)
1. Little interest or pleasure in doing things 0.33£0.031Y 0.4920.041 0.002
2. Feeling down, depressed or hopeless 0.17+0.021 0.26+0.032 0.017
3. Trouble falling, staying asleep or sleeping too much 0.45+0.038 0.52+0.043 0.275
4. Feeling tired or having little energy 0.54+0.034 0.68+0.045 0.013
5. Poor appetite or overeating 0.21£0.022 0.26+0.027 0.126
6. Feeling bad about yourself or that you are a failure or have let yourself or your 0.13+0.020 0.19+0.026 0.084
family down
7. Trouble concentrating on things such as reading the newspaper or watching television 0.08+0.018 0.110.020 0.281
8. Moving or speaking so slowly that other people could have noticed? or the opposite - 0.05+0.012 0.09+0.021 0.118
being so fidgety or restless that you have been moving around a lot more than usual
9. Thoughts that you would be better off dead or of hurting yourself in some way 0.04+0.009 0.08+0.020 0.032
PHQ total scores 1.98+0.13 2.67£0.19 0.002
Depression level 0.009
No depression 600 (97.5) 470 (94.2)
Depression 15 (25) 27 (1 5.8)
Suicidal plan 0.002
Yes 0 (0.0 10 (22)
No 634 (99.9) 503 (97.5)
I don’t know or no answer 1(0.1) 2 (03)
Suicidal attmpt 0.691
Yes 2(02) 2(04)
No 632 (99.6) 511 (99.3)
I don’t know or no answer 1 (01 2 (03)
Experience in counseling for mental health 0.026
Yes 13 (19 23 (47
No 621 (98.0) 490 (95.0)
I don’t know or no answer 1(0.1) 2(03)

1
2

w

)
)
)
)

4

P-value by t-test or % test in SPSS complex sample survey data analysis
n (weight %) by SPSS complex sample survey data analysis

PHQ-9, patient health questionnaire-9, 0=PHQ-9 total scores=27
MeantS.E
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Table 5. Chronic diseases before and after COVID-19 in male youth.

Year
P-value
2018 2020

Hypertension 0.228
Normal 326 (52.6)” 245 (48.7)
Prehypertension 215 (33.9) 205 (39.5)
Hypertension 87 (13.5) 60 (11.8)

Diabetes <0.001
Normal 496 (82.3) 328 (67.7)
Fasting blood glucose disorder 106 (16.0) 151 (29.3)
Diabetes 10 ( 1.7) 18 (29

Hypertriglyceridemia 0.729
No 406 (85.4) 335 (86.3)
Yes 72 (14.6) 57 (13.7)

Hypercholesterolemia 0.307
No 542 (88.8) 454 (91.1)
Yes 70 (11.2) 43 (1 89)

Anemia 0.638
No 627 (99.5) 511 (99.7)
Yes 3(05) 2(03)

" P-value by % -test in SPSS complex sample survey data analysis
P (weight %) by complex sample survey data analysis (SPSS)
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Table 6. Dietary habits before and after COVID-19 in male youth.

Year
P-value”
2018 2020
Frequency of breakfast 0.001
5~7/week 228 (35.8)” 136 (26.2)
3~4/week 116 (18.0) 74 (14.4)
1 ~2/week 125 (20.1) 109 (21.8)
None 166 (26.1) 196 (33.4)
Frequency of lunch 0.141
5~7/week 572 (90.0) 463 (89.4)
3~4/week 40 ( 6.6) 35(70)
1 ~2/week 18 ( 2.6) 8 (14
None 5(0.7) 9 (210
Frequency of dinner 0.396
5~7/week 573 (88.5) 459 (89.8)
3~4/week 46 ( 9.0) 42 (81
1 ~2/week 13 (23) 8 (14)
None 3(02) 6 (0.7
Frequency of eating out <0.001
>2/day 8 (15.3) 62 (12.2)
1/day 214 (33.5) 133 (25.9)
5~6/week 150 (24.5) 96 (18.6)
3~4/week 81 (13.2) 94 (17.7)
1 ~2/week 64 (9.6 88 (17.3)
1~3/mon 24 (134) 39 (7.8)
<1/mon 4 (0.6 3(05)
Eating breakfast together with others 0.001
Yes 164 (24.7) 100 (19.4)
No 180 (29.1) 110 (21.2)
Breakfast frequency less than twice a week 291 (46.2) 305 (59.4)
Whom eating breakfast together with 0.843
Family 128 (79.4) 81 (80.5)
Other than family 36 (20.6) 19 (19.5)
Eating lunch together with others 0.072
Yes 466 (72.2) 340 (65.1)
No 146 (24.5) 158 (31.4)
Lunch frequency less than twice a week 23 (13.3) 17 ( 3.5)
Whom eating lunch together with 0.002
Family 57 (12.6) 73 (21.5)

Other than family 409 (87.4) 267 (78.5)
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Table 6. Continued.

Year
P-value”
2018 2020
Eating dinner together with others 0.042
Yes 493 (76.5) 362 (70.0)
No 126 (21.0) 139 (27.9)
Dinner frequency less than twice a week 16 ( 2.5) 14 (21
Whom eating dinner together with 0.000
Family 331 (64.7) 285 (78.9)
Other than family 162 (35.3) 77 (21.1)
Take dietary supplements for more than two weeks 0.001
Yes 278 (42.1) 279 (53.8)
No 357 (57.9) 236 (46.2)
Nutrition education 0.258
Yes 18 ( 2.8) 21 (4.1
No 617 (97.2) 494 (95.9)

" P-value by 2 -test in complex sample survey data analysis (SPSS)

P n (weight %) by complex sample survey data analysis (SPSS)
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Table 7. Nutrient intakes before and after COVID-19 in male youth.

Year
P-value'
2018 2020
Energy (kcal) 2387.03+39.19” 2317.44+46.52 0.154
Water (g) 1017.41423.81 1058.18+29.87 0.286
Protein (g) 91.08+1.56 94.51£2.05 0.013
Fat (g) 63.89£1.60 68.67£2.05 0.067
Cholesterol (mg) 320.72+8.22 345.94+11.35 0.072
Carbohydrate (g) 327.85+5.40 303.69+6.35 0.004
Sugar (g) 69.04+2.09 64.61£2.09 0.135
Fiber (g) 23.16+0.57 23.76+0.64 0.476
Vitamin A (g RAE) 398.03+14.14 456.71+32.41 0.098
Vitamin B; (mg) 1.62+0.32 1.55+0.04 0.216
Vitamin B, (mg) 1.96+0.04 2.13£0.05 0.008
Niacin (mg) 16.45+£0.35 16.08+0.50 0.540
Folate ( g DFE) 304.02+6.14 305.69+8.31 0.872
Vitamin C (mg) 63.75+3.91 68.49+5.43 0.479
Vitamin D ( 1g) 3.59+0.24 3.6440.31 0.905
Vitamin E (mg «-TE) 7.59+0.17 7.99+0.22 0.150
Calcium (mg) 567.34+14.66 544.87+14.72 0.280
Phosphorus 1236.31%19.12 1240.11+23.62 0.900
Sodium (mg) 4048.75+90.01 4010.72+99,44 0.777
Potassium (mg) 2866.29+51.80 21915.76+60.08 0.533
Iron (mg) 13.23+0.35 12.82+0.37 0.423

" P-value by t-test in complex sample survey data analysis (SPSS)
? MeantS.E
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Table 8. Nutrient intake levels before and after COVID-19
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Table 8. Continued.

in male youth.
Year
P-value”
2018 2020

Energy 0.249
< 75% EER” 180 (29.7)" 172 (333)
>75% EER 455 (70.3) 343 (66.7)

Carbohydrate 0.161
<EER 11(20)  6(09)
>EER 624 (98.0) 509 (99.1)

Protein 0.837
<EAR? 82 (133) 71 (13.8)
>EAR 553 (86.7) 444 (86.2)

Fiber 0.577
<Al 468 (75.6) 392 (77.1)
>Al 167 (244) 123 (22.9)

Vitamin A 0.340
<EAR 501 (80.1) 403 (77.5)
>EAR 134 (19.9) 112 (22.5)

Vitamin B; 0.007
<EAR 129 (20.8) 144 (28.1)
>EAR 506 (79.2) 371 (71.9)

Vitamin B, 0.493
<EAR 163 (24.9) 117 (23.0)
>EAR 472 (75.1) 398 (77.0)

Niacin 0.024
<EAR 207 (33.5) 208 (40.4)
>EAR 428 (66.5) 307 (59.6)

Folate 0.788
<EAR 376 (61.4) 307 (60.6)
>EAR 259 (38.6) 208 (39.4)

Vitamin C 0.993
<EAR 482 (76.8) 397 (76.8)
>EAR 153 (232) 118 (232)

Vitamin D 0.368
<Al 589 (92.2) 480 (93.7)
>Al 46 (78) 35 ( 6.3)

Vitamin E 0.455
<Al 545 (87.6) 445 (85.9)
>Al 90 (124) 70 (14.1)

Year
P-value”
2018 2020
Calcium 0.230
<EAR 430 (69.2) 367 (71.8)
>EAR 205 (31.8) 148 (28.2)
Phosphorus 0.128
<EAR 40 (62) 45(89)
=EAR 595 (93.8) 470 (91.1)
Sodium 0.317
<Al 28 (47 33 (610
>Al 607 (95.3) 482 (93.9)
Potassium 0.291
<Al 463 (73.8) 369 (70.6)
=>Al 172 (262) 146 (29.4)
Iron 0.080
<EAR 135 (222) 139 (27.1)
>EAR 500 (77.8) 376 (72.9)

" P-value by 2-test in complex sample survey data analysis (SPSS)
? EER, estimated energy requirement

¥ n (weight %) by complex sample survey data analysis (SPSS)
9 EAR, estimated average requirement

D Al adequate intake
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