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ABSTRACT

Objectives: This study evaluated the dietary habits and health behaviors of Korean
adults according to their physical activity.

Methods: Adults aged 19~64 years, who participated in the 2016~2018 National
Health and Nutrition Examination Survey, were enrolled in this study. The subjects
were classified into the physical inactivity group, aerobic physical activity group,
strength exercise group, and combined exercise group.

Results: Significant differences in skipping breakfast, frequency of eating out, dietary
supplements, and alcohol drinking status were observed among physical activity groups
(P<0.001). The combined exercise group had the highest % KDRI of protein, vitamin
A, thiamin, riboflavin, niacin, calcium, potassium, and iron (P <0.001). The physical
inactivity group had the highest obesity rate (35.1%), and they perceived their body
image type to be obese. In the combined exercise group, 47.8% of respondents said
they were in good health (P<0.001). The health-related quality of life score of the
physical inactivity group was the lowest, with a score of 0.94. The metabolic syndrome
risk rate of the combined exercise group was lower at 0.62 times (95% CI, 0.51-0.75)
than the physical inactivity group.

Conclusions: The physical activity type was associated with metabolic syndrome.
These results can be useful for supporting dietary education and physical activity
programs for adults.
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Types of physical activity

Varioble Inactivity" Aerobic? Strength? Combined? P-value
(n = 4,529) (n=2,802) (n=757) (n=1,132)

Sex
Male 1,710 (44.2) 1,096 (46.6) 441 (63.4) 678 (67.4) < 0.001
Female 2,819 (55.8) 1,706 (53.4) 316 (36.6) 454 (32.6)

Age
19~29y 350 (12.4) 469 (24.3) 65(12.8) 260 (32.3) < 0.001
30~39y 645 (17.3) 495 (19.6) 103 (17.2) 18 (16.8)
40~49y 802 (21.0) 568 (21.7) 113 (16.6) 222 (19.8)
50~64y 2,732 (49.3) 1,270 (34.4) 476 (53.4) 482 (31.1)

Residential area
Metropolitan 1,891 (45.6) 1,454 (55.6) 339 (47.1) 591 (54.4) < 0.001
Urban 1,660 (37.9) 1,026 (36.1) 316 (41.1) 401 (35.3)
Rural 978 (15.5) 322( 8.3) 102 (11.8) 140 (10.3)

Household income level
Low 1,072 (17.6) 422 (12.6) 117 (12.2) 117 ( 8.7) < 0.001
Mid-low 1,144 (24.3) 680 (23.4) 177 (22.0) 236 (19.8)
Mid-high 1,195 (29.9) 787 (29.3) 224 (30.9) 327 (29.9)
High 1,118 (28.2) 913 (34.7) 239 (34.9) 452 (41.6)

Education level
Element school 1,264 (19.7) 404 ( 9.3) 125(12.7) 78( 4.1) < 0.001
Middle school graduation 527 (10.4) 263 ( 7.1) 77 ( 7.5) 69 ( 4.5)
High school graduation 1,327 (33.1) 935 (36.4) 241 (32.4) 432 (38.9)
College or more 1,411 (36.8) 1,200 (47.2) 314 (47.4) 553 (562.5)

Employed state
Employed 2,711 (64.6) 1,765 (65.4) 460 (65.8) 709 (65.2) 0.873
Non-employed 1,818 (35.4) 1,037 (34.6) 297 (34.2) 423 (34.8)

Family type
Living alone 662 (11.1) 321 ( 9.6) 86( 9.3) 142 (12.2) 0.118
Living with partners 3,867 (88.9) 2,481 (90.4) 671 (90.7) 990 (87.8)

Marital status
Married 4,027 (83.9) 655 (81.1) 2,212 (70.9) 813 (61.7) < 0.001
Unmarried 502 (16.1) 102 (18.9) 590 (29.1) 319 (38.3)

n (%)

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition
survey and SAS SURVEY procedure was used to account for multistage sampling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate intensity physical activity at least 150 minutes a week

3) A person who act strength exercise af least 2 times a week

4) A person who act aerobic physical activity and strength exercise
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Table 2. Diefary habit of the subjects according fo physical activity type

Types of physical activity

Variable Inactivity" Aerobic? Strength? Combined? Pvalue
(n = 4,529) (n=2,802) (n=757) (n=1,132)
Skipping breakfast
Yes 942 (25.7) 661 (29.2) 131 (21.9) 219 (22.9) < 0.001
No 3,687 (74.3) 2,141 (70.8) 626 (78.1) 913 (77.1)
Eating breakfast together
Yes 2,113 (58.0) 381 (60.0) 1,208 (565.1) 498 (51.5) < 0.001
No 1,405 (42.0) 239 (40.0) 876 (44.9) 392 (48.5)
Frequency of eating out
More than once a day 910(25.7) 713 (31.2) 184 (29.0) 312(33.2)
Less than 6 times/week 1,186 (28.7) 826 (31.7) 209 (28.9) 366 (34.2) < 0.001
Less than 3 times/ 2,432 (45.6) 1,262 (37.1) 364 (42.1) 454 (32.6)
Dietary supplement
Yes 2,307 (49.2) 1,476 (50.5) 454 (57.8) 685 (57.1) < 0.001
No 2,222 (50.8) 1,326 (49.5) 303 (42.2) 447 (42.9)
Nutrition label cognition status
Yes 3,103 (74.8) 2,280 (85.6) 573 (78.9) 978 (89.3) < 0.001
No 1,426 (25.2) 522 (14.4) 184 (21.1) 154 (10.7)
Nutrition label use status
Yes 951 (30.9) 925 (39.9) 206 (36.3) 433 (45.1) < 0.001
No 2,152 (69.1) 1,355 (60.1) 367 (63.4) 545 (54.9)
n (%)

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition
survey and SAS SURVEY procedure was used to account for multistage sampling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate intensity physical activity at least 150 minutes a week

3) A person who act strength exercise at least 2 times a week

4) A person who act aerobic physical activity and strength exercise
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Table 3. Nufrients intake of the subjects according to physical activity type

Types of physical activity

Variable Inactivity” Aerobic? Strength? Combined” P-value

(n = 4,529) (n = 2,802) (n = 757) (h=1,132)
Energy (kcal) 1,959.26 + 15.87 1,996.10 = 17.70 1,940.10 = 32.01 2,037.02 = 28.64 0.044
Carbohydrate (g)® 29430 = 1.44 298.11 = 1.65 29281 = 3.31 289.48 + 2.82 0.038
Protein (Q) 70.71 = 0.41%9 71.36 = 0.49° 71.68 = 0.99% 76.00 = 1.04° < 0.001
Fat () 44,78 + 0.43 45,18 + 0.80 46,51 + 0.88 47.40 = 0.85 0.029
Vitamin A (UgRAE) 349.95 £+ 7.63° 380.86 = 7.49° 352,31 + 10,93 460.14 = 18.98° < 0.001
Vitamin B, (Mg) 1.31 = 0.01° 1.34 = 0.01* 1.28 = 0.02° 1.41 =+ 0.02° < 0.001
Vitamin B, (Mg) 1.63 = 0.01° 1.60 = 0.01° 1.61 = 0.02° 1.74 = 0.03° < 0.001
Niacin (mg) 13.00 + 0.10¢ 13.51 + 0.13° 13.79 = 0.34* 15.18 = 0.29° < 0.001
Vitamin C (mg) 58.01 = 1.45° 64.30 = 1.90° 62,61 = 1,90% 72.78 = 2.91° < 0.001
Calcium (mg) 495.30 = 4.62° 526,56 = 5.91° 537.73 = 10.98® 575.33 + 10.65° < 0.001
Phosphorous (mg) 1,040.57 = 5.49° 1,074.63 = 6.15° 1,087.92 + 13.42° 1,144.14 + 12.29° < 0.001
Sodium (mgQ) 3,479.49 = 29.64 3,422.80 = 34.26 3,468.64 + 67.52 3.378.85 = 50.35 0.231
Potassium (mgQ) 2,710.64 = 18.52° 2,835.84 + 19.89° 2,865.41 + 39.68° 3.028.59 + 37.32° < 0.001
Iron (MgQ) 11.75 + 0.10° 1216 = 0.13%® 1203 + 0.18%® 12.69 + 0.22° 0.001
Carbohydrate (% E) 64,25 = 0.20° 64,18 = 0.24° 63.03 = 0.44% 62,20 = 0.40° < 0.001
Protein (% E) 15,11 = 0.08° 1513 = 0.11° 15637 = 0.21® 1604 + 0.19° 0.001
Fat (% E) 20.66 + 0.16° 20.68 = 0.20% 21.60 = 0.36® 21.76 = 0.33° 0.002
Mean = SD.

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition
survey and SAS SURVEY procedure was used fo account for multistage saompling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate infensity physical activity at least 150 minutes a week

3) A person who act strength exercise af least 2 times a week

4) A person who act aerobic physical activity and strength exercise

5) Adjustment for total energy intake, age, sex

6) Means with same superscript were significantly different by Scheffe’s test
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Fig. 1. % KDRI of nufrient infake according fo physical activity type (*** P < 0.001, P~values are from ANOVA test).

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition survey
and SAS SURVEY procedure was used to account for multistage sampling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate intensity physical activity at least 150 minutes a week

3) A person who act strength exercise at least 2 fimes a week

4) A person who act aerobic physical activity and strength exercise
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Table 4. Health behavior of the subjects according to physical activity type

Types of physical activity

Variable Inactivity” Aerobic? Strength® Combined” P-value
(n = 4,529) (n = 2,802) (n=757) (n=1,132

Smoking status
Yes 771 (20.7) 434 (18.6) 114(17.7) 186 (19.4) 0.282
No 3,758 (79.3) 2,368 (81.4) 643 (82.3) 946 (80.6)

Alcohol drinking status
Yes 2,213 (54.6) 1,569 (60.4) 420 (58.5) 745 (67.9) < 0.001
No 2,316 (45.4) 1,233 (39.6) 337 (41.5) 387 (32.1)

Subjective health status
Good 995 (23.9) 798 (30.1) 251 (34.2) 524 (47.8) < 0.001
Not bad 2,483 (55.8) 1,512 (54.4) 391 (52.9) 487 (43.2)
Bad 1,051 (20.3) 492 (15.5) 115(12.9) 121 ( 8.9)

EQ-5D index 0.94 + 0.00° 0.96 + 0.00° 0.96 + 0.00° 0.97 = 0.00° < 0.001

n (%) or Mean = SD.

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition
survey and SAS SURVEY procedure was used to account for mulfistage sampling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate intensity physical activity at least 150 minutes a week

3) A person who act strength exercise at least 2 times a week

4) A person who act aerobic physical activity and strength exercise

Table 5. Weight status, perception, and practices of the subjects according to physical activity type

Types of physical activity

Variable Inactivity” Aerobic? Strength? Combined? P-value
(n = 4,529) (n=2,802) (n=757) (n=1,132)

Weight status
Under weight 170 ( 4.0) 110( 4.2) 22 ( 2.4) 41 ( 4.3) 0.019
Normal 2,750 (60.9) 1,739 (60.9) 511 (68.4) 735 (64.1)
Obesity 1,609 (35.1) 953 (34.9) 224 (29.2) 356 (31.6)

Subjective body image
Slim 738 (16.3) 391 (14.3) 121 (15.5) 171 (16.1) < 0.001
Normal 1,839 (40.3) 1,075 (36.6) 350 (46.3) 520 (46.0)
Obesity 1,951 (43.4) 1,335 (49.1) 286 (38.2) 441 (37.9)

Weight change during 1 year
No change 3.010 (65.5) 1,757 (569.7) 515 (65.2) 710 (59.9) < 0.001
Weight loss 553 (11.9) 316(11.6) 82(12.3) 162 (15.8)
Weight gain 960 (22.6) 724 (28.7) 160 (22.5) 259 (24.3)

Weight control during 1 year
Try to lose weight 1,613 (38.9) 729 (37.9) 205 (37.6) 1,982 (56.5) < 0.001
Try fo maintain weight 340 ( 9.3) 174( 9.9) 53 (11.1) 190 ( 5.6)
Try fo gain weight 1,215 (34.9) 586 (35.3) 107 (26.1) 894 (29.9)
Doing nothing to control weight 555 (16.9) 273 (16.9) 85 (25.2) 219( 7.9

n (%)

All the estimates were produced to represent the Korean population using sample weight for the analysis of health and nutrition
survey and SAS SURVEY procedure was used to account for multistage saompling and unequally weighted design.

1) A person who do not act physical activity

2) A person who act aerobic physical activity of moderate intensity physical activity at least 150 minutes a week

3) A person who act strength exercise af least 2 times a week

4) A person who act aerobic physical activity and strength exercise
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