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Purpose: This secondary data analysis study examined the level and network of obesity-related health behaviors
among young adult men and women. Methods: The study included 1,754 adults (802 men and 952 women) aged
19-44 years who participated in the 8th 3rd Korea National Health and Nutrition Examination Survey (2021). The
selected obesity-related health behaviors included alcohol abstinence, not smoking, proper sleep, eating breakfast,
fruit intake, vegetable intake, not eating out, aerobic physical activity, walking, and weight training. Obesity-related
health behavior networks were analyzed for density, inclusiveness, degree, and degree/closeness/betweenness
centrality using social network analysis. Results: The results showed that obesity among all participants was 36.2%,
with a higher prevalence in men (70.4%) than in women. Women had higher levels of health behaviors related to
alcohol abstinence, not smoking, and diet; however, they had lower levels of health behaviors related to physical
activity. In the obesity-related health behavior network, non-obese women showed a very high density and average
degree, indicating high levels of concurrent health behaviors. In contrast, obese women exhibited very low density
and average degree, indicating low levels of concurrent health behaviors. The obesity-related health behavior
networks of non-obese and obese men had similar densities, average degrees, and network structures.
Furthermore, they exhibited a high centrality of vegetable intake, proper sleep, aerobic physical activity, and
walking. Conclusion: Efficient obesity management can be achieved by focusing on health behaviors with high
centrality in the health behavior network and differentiating approaches according to sex.
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Table 1. Sociodemographic Information of the Participants (N=1,754)
Total (N=1,754) Male (n=802) Female (n=952)
Characteristics Categories
n (%*) n (%*) n (%)
BMI <25kg/m? 1,145 (63.8) 412 (42.5) 733 (57.5)
>25kg/m? 609 (36.2) 390 (70.4) 219 (29.6)
Numbers of cohabiting family 1 227 (12.1) 129 (64.4) 98 (35.6)
>2 1,527 (87.9) 673 (51.0) 854 (49.0)
Occupation ' Yes 1,167 (66.3) 592 (58.4) 575 (41.6)
No 528 (30.6) 184 (40.5) 344 (59.5)
Educational level ! <Middle school 40 (2.3) 12 (40.0) 28 (60.0)
High school 636 (37.7) 323 (56.1) 313 (43.9)
> College 1,019 (60.0) 441 (51.1) 578 (48.9)

*Weighted %; 'Skipped responses were excluded (n=59); BMI=Body mass index.
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Table 2. Level of Obesity-related Health Behaviors by Sex (N=1,754)
Total (N=1,754)  Male (n=802)  Female (n=952)
Variables Categories Rao-scott x° p
n (%*) n (%*) n (%*)
Alcohol Not drinking 584 (32.4) 212 (27.1) 372 (38.2) 40.16 <.001
abstinence Daily drinking 921 (53.1) 439 (54.2) 482 (51.8)
Heavy drinking 151 (14.6) 151 (18.7) 98 (9.9)
Not smoking Non-smoking 1,072 (57.8) 299 (38.1) 773 (79.7) 310.62 <.001
Past smoking 333 (20.5) 237 (29.7) 96 (10.3)
Current smoking 349 (21.7) 266 (32.1) 83 (10.0)
Proper sleep Appropriate 921 (52.5) 408 (51.3) 513 (53.9) 2.85 377
Normal 611 (34.8) 282 (34.8) 329 (34..8)
Inappropriate 222 (12.7) 112 (13.9) 110 (11.3)
Eating breakfast Regularly 813 (45.0) 385 (46.6) 428 (43.2) 3.27 234
Irregularly 189 (11.0) 86 (11.5) 103 (10.5)
Rarely 752 (44.0) 331 (41.9) 421 (46.2)
Fruit intake Regularly 343 (18.6) 115 (14.5) 228 (23.1) 28.72 <.001
Irregularly 1176 (67.7) 548 (68.9) 628 (66.3)
Rarely 235 (13.8) 139 (16.6) 96 (10.7)
Vegetable intake Regularly 1,698 (96.8) 779 (96.7) 919 (96.8) 0.87 .633
Irregularly 55 (3.2) 22 (3.2) 33 (3.2
Rarely 1(0.1) 1(0.1) 0 (0.0
Not eating out Rarely eating out 475 (27.0) 146 (19.5) 329 (35.2) 70.00 <.001
Occasionally eating out 888 (51.1) 428 (52.8) 460 (49.1)
Frequently eating out 391 (21.9) 228 (27.6) 163 (15.6)
Aerobic physical Practicing 891 (52.5) 440 (55.9) 451 (48.8) 10.30 .016
activity Occasionally practicing 389 (21.5) 155 (19.0) 234 (24.2)
Not practicing 474 (26.0) 207 (25.0) 267 (27.1)
Walking Practicing 805 (46.1) 361 (44.7) 44 (47.7) 3.11 282
Occasionally practicing 596 (33.6) 269 (33.6) 327 (33.7)
Not practicing 353 (20.3) 172 (21.8) 181 (18.6)
Weight training Practicing 206 (13.2) 150 (19.6) 56 (6.2) 91.82 <.001
Occasionally practicing 331 (19.2) 180 (22.1) 151 (16.0)
Not practicing 1,217 (67.5) 472 (58.3) 745 (77.8)
*Weighted %.
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Table 3. Level of Obesity-related Health Behaviors According to Obesity Status by Sex
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(N=1,754)

Male (n=802)

Female (n=952)

. . Non-obesity ~ Obesity Non-obesity ~ Obesity
Variables Categories (n=412) (n=390) Rao-scott x° (n=733) (n=219) Rao-scott x*
n (%*) n (%*) n (%*) n (%*)
Alcohol Not drinking 116 (27.9) 96 (26.3)  3.25(314) 289 (37.9) 83(39.3)  0.24 (.900)
abstinence Daily drinking 232 (55.8) 207 (52.4) 372 (52.3) 110 (50.4)
Heavy drinking 64 (16.3) 87 (21.3) 72 (9.8) 26 (10.3)
Not smoking Non-smoking 169 (41.4) 130 (34.6)  4.02 (.171) 57 (9.4) 26 (12.2)  3.91(.309)
Past smoking 117 (27.7) 120 (32.0) 68 (9.5) 28 (12.8)
Current smoking 126 (31.0) 140 (33.4) 608 (81.1) 165 (75.0)
Proper sleep Appropriate 222 (53.2) 186 (46.5)  2.66(.370) 398 (53.9) 115 (53.6)  3.28(.271)
Normal 145 (34.7) 137 (34.9) 259 (35.7) 70 (31.8)
Inappropriate 45 (12.1) 67 (15.9) 76 (10.4) 34 (14.6)
Eating breakfast Regularly 205 (48.7) 180 (44.4) 9.12(.022) 326 (42.7) 102 (45.0)  2.14 (475)
Irregularly 52 (13.9) 34 (8.9) 83 (11.2) 20 (8.3)
Rarely 155 (37.5) 176 (46.7) 324 (46.0) 97 (46.8)
Fruit intake Regularly 59 (14.0) 56 (15.0)  0.27(.910) 180 (24.1) 48 (19.3)  2.82(.334)
Irregularly 288 (69.7) 260 (68.0) 484 (65.8) 44 (68.0)
Rarely 65 (16.3) 74 (16.9) 69 (10.1) 27 (12.7)
Vegetable intake ~ Regularly 397 (96.0) 382(97.5) 2.75(296) 704 (96.4) 215(98.2)  1.77 (191)
Irregularly 15 (4.0) 7 (2.3) 29 (3.6) 4 (1.8)
Rarely 0 (0.0 1(0.2) 0 (0.0) 0(0.0)
Not eating out Rarely eating out 82 (21.4) 64 (17.5)  5.85(.086) 239 (33.5) 90 (41.1)  4.14(.190)
Occasionally eating out 227 (54.5) 201 (51.1) 365 (50.5) 95 (44.5)
Frequently eating out 103 (24.1) 125 (31.4) 129 (16.0) 34 (14.4)
Aerobic physical ~ Practicing 227 (55.1) 213 (56.7)  0.23(.922) 350 (49.2) 101 (47.2)  3.40(.231)
activity Occasionally practicing 81 (19.6) 74 (18.5) 188 (25.1) 46 (21.1)
Not practicing 104 (25.3) 103 (24.8) 195 (25.7) 72 (31.7)
Walking Practicing 186 (44.1) 175 (45.3)  0.18(.936) 355 (49.9) 89 (40.3) 13.68 (.011)
Occasionally practicing 138 (34.2) 131 (32.9) 257 (33.9) 70 (32.7)
Not practicing 88 (21.7) 84 (21.9) 121 (16.2) 60 (26.9)
Weight training Practicing 88 (21.4) 62 (17.6) 10.01 (.014) 44 (6.7) 12 (4.6) 9.32 (.031)
Occasionally practicing 106 (25.5) 74 (18.5) 130 (17.8) 21 (10.1)
Not practicing 218 (53.1) 254 (63.9) 559 (75.6) 186 (85.3)
*Weighted %.
AN BAF T vink el ARG QAL AW AT, A ohgos T, AYSHe) AAFAA, THFAA,
By, 9= = 080, ZEAHL2 090. it JAAJ=E= 72002 |7} 54143 0] 0.11, 0.67, 0.00L. 2 =A] LR} 0] <] 9] v]gTt
et 28 oS AR 071K vink B A9 BT B ABANS L ABFAY, 2THEAA, AFAA0l =

AFFHY, 2HF

44, s
LA Ll o] 52 A H o2 FUT
SJulgtet. vlgho] vjgt # 7%
Y=l 0.04, THAL 030, Bt AEA=
o} ol= B/ dAIEE o] wiRtel vls] 73
A7t gol B E Utk A
A4, 2REAA, WAEA 0] 0.22,1.00, 0.030.2 713
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Table 4. Obesity-related Health Behavior Network According to Obesity Status by Sex

Male Female
Characteristics
Non-obesity Obesity Non-obesity Obesity
Density 0.31 0.24 0.80 0.04
Inclusiveness 0.90 0.90 0.90 0.30
Average degree 2.80 2.20 7.20 0.40
Degree Vegetables 0.89 (8) Vegetables 0.89 (8)  Vegetables 0.89 (8) Vegetables 0.22 (2)
centrality Proper sleep 0.67 (6) Proper sleep 0.34 (3) Notsmoking 0.89 (8) Not smoking 0.11 (1)
(degree) Aerobic PA 0.34 (3) Aerobic PA 0.34 (3) Proper sleep 0.89 (8) Proper sleep 0.11 (1)
Walking 0.34 (3) Walking 034(3) AA 0.89(8) AA 0.00 (0)
AA 022(2) AA 011 (1) Walking 0.89 (8) Walking 0.00 (0)
Breakfast 0.22 (2) Notsmoking 011 (1)  Fruit 0.89 (8) Fruit 0.00 (0)
Fruit 0.22 (2) Breakfast 0.11 (1) Noteatingout 0.89(8) Noteatingout 0.00 (0)
Not smoking 0.11 (1) Noteatingout 0.11(1) Aerobic PA 0.89 (8) Aerobic PA 0.00 (0)
Not eating out  0.11 (1) Fruit 0.11 (1) Breakfast 0.89 (8) Breakfast 0.00 (0)
Weight training 0.00 (0) Weight training 0.00 (0)  Weight training 0.00 (0) Weight training 0.00 (0)
Closeness Vegetables 1.00  Vegetables 1.00 Vegetables 1.00  Vegetables 1.00
centrality Proper sleep 0.80  Proper sleep 0.62 Not smoking 1.00  Not smoking 0.67
Aerobic PA 0.62  Aerobic PA 0.62 Proper sleep 1.00  Proper sleep 0.67
Walking 0.62  Walking 0.62 AA 1.00 AA 0.00
AA 057 AA 0.53 Walking 1.00  Walking 0.00
Breakfast 0.57  Not smoking 0.53 Fruit 1.00  Fruit 0.00
Fruit 0.57  Breakfast 0.53 Not eating out 1.00  Not eating out 0.00
Not smoking 0.53  Not eating out 0.53 Aerobic PA 1.00  Aerobic PA 0.00
Not eating out 0.53  Fruit 0.53 Breakfast 1.00  Breakfast 0.00
Weight training ~ 0.00  Weight training ~ 0.00 Weight training ~ 0.00  Weight training ~ 0.00
Betweenness Vegetables 049  Vegetables 0.69 Vegetables 0.00  Vegetables 0.03
centrality Proper sleep 0.13  Proper sleep 0.00 Not smoking 0.00  Not smoking 0.00
Aerobic PA 0.00  Aerobic PA 0.00 Proper sleep 0.00  Proper sleep 0.00
Walking 0.00  Walking 0.00 AA 000 AA 0.00
AA 0.00 AA 0.00 Walking 0.00  Walking 0.00
Breakfast 0.00  Not smoking 0.00 Fruit 0.00  Fruit 0.00
Fruit 0.00  Breakfast 0.00 Not eating out 0.00  Not eating out 0.00
Not smoking 0.00  Not eating out 0.00 Aerobic PA 0.00  Aerobic PA 0.00
Not eating out 0.00  Fruit 0.00 Breakfast 0.00  Breakfast 0.00

Weight training ~ 0.00  Weight training ~ 0.00 Weight training ~ 0.00  Weight training ~ 0.00
AA=Alcohol abstinence; Aerobic PA=Aerobic physical activity.
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Figure 1. Obesity-related health behavior network according to obesity status by sex.
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