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ABSTRACT

Objectives: The purpose of this study was to discover the changes in obesity prevalence and
dietary habits in Korean adults residing in various residential areas during the last 10 years.

Methods: Data on Korean adults aged 19 years and above was obtained from the 4™ (2007-
2009) and the 7™ (2016-2018) Korea National Health and Nutrition Examination Survey.
The subjects were classified into metropolitan (4™ n=5,977, 7™ n=6,651), urban (4™
n=4,511, 7" n=5,512) and rural (4™ n=3,566, 7": n=2,570) based on their residence. The
general characteristics, nutrient intake, intake amount, food groups, and healthy dietary
factors were analyzed. The association between residential areas and obesity prevalence were
analyzed by multiple logistic regression.

Results: In urban and rural areas, the obesity rate increased in the 7" survey compared to
the 4™ survey, excluding the metropolitan area. The carbohydrate intake decreased, and lipid
intake increased in the 7" survey compared to the 4" survey. Over the same period, the
intake of cereals and vegetables decreased, and the intake of meat and processed foods
increased. Rural residents had a higher intake of cereals and vegetables, and a lower intake
of milk and processed foods than those in metropolitan areas and urban residents. The
proportion of subjects who practiced a healthy diet increased in the 7" survey compared to
the 4" survey. In the 4™ survey, there was no relationship seen between the prevalence of
obesity and the subject’s residential area, but in the 7" survey, the odds ratio of obesity was
higher in rural areas than in the metropolitan areas, confirming the regional gap (OR: 1.16,
95% CI=1.00-1.36, P=0.044).

Conclusions: This study showed that the obesity prevalence increased in rural residents
compared to metropolitan residents, indicating a gap between the regions. The nutrient intake
and intake of food groups changed in the 10 years under consideration, and there were
differences seen between regions. Therefore, it is necessary to formulate a policy that will
reduce obesity prevalence and health inequalities between regions.
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44 - AAF Aol mE A YT Y E

71 AT AH S AaslaL, 2k aERel A Al E8(47] P <0.001, 771 P <0.001), 217284 A

T S7FRIATHP <0.001). Z7FaE7e) AF=S (7] £<0.001, 771 P = 0.001) tIEA], SAEAl 1]

47161M = A9 72 Aozt ol oL, 77] oM wolEe] 8l wolEl] A vlgo] Wit ek A EAE A

AF o] stol A9 78] Afo]7h yERg T (P = 0.010). T 4718} 7] B UEA], FAEAC) HE] wolel] 4
7} f8 A o7 vkt (47] P <0.001, 771 P =0.002).

4
o) DA AT A

A%E Table 4 5. HF NOW BB QHE Mo oy BN
of ERIGITE AAAABAN F UER 4G4RS A0 AT AT vw 58 ) AL A AnE

%l# H-&-2 47]9) n]&] 77]0llM A, TAEA], §1F  Table 50l AAISIITE 47] ZAelA= Model 1, 11, 111 &

BollA S7FISITH(P <0.001) . A58 A] JEA] & AT X3 v)vk EA)e] 130 fosh AvAS Kol
Q1 A W& 47]of Hl3l] 771614 tl=Al (P <0.001), 5 A -kt ey 77] AR WSS B 8] 92 Model
ATA (P =0.000)04 F7 07 718l o), solE oA tieAlel Blal 5ol viwk @ =H|7} 1.28(95% CI:
of| M= xpo| 7} EhA] kit AFANEAH 47) A% 1.11-1.48, P=0.001) & Jeh} 94 A3S Bict. &
% 270 oY ek A GAH v &S UIEA], T4 AFH I, Bk AF R AR AHEE 1S Model
TA], FolE B 47)0) nlal] 77)oA EFsItH(P < Tl e thEA]el] BlE) 5ol vivl 9 =H]7} 1.28(95%
0.001). AZABGAH AFE B 4710 vlsf 77]el4]  CL 1.11-1.48, P=0.001) & %o0]&2] H|wt ¢ =uH|7} =
EolHthH(P <0.001). ZAPIS Wl A5 Ao) 7F A732148  gkth Model I Model 1To]] 4%, A 745 a5
A AEE RGNS W, 47]9 77 B AW A8 e, FA8HE, SR 22 OE‘HJ}% B35t Ao

2|

=1
# (47] P =0.005, 77] P =0.041), 21348 A] 94¢kE v} Model I119] 50]&2] B9k @ =H]% 1.16(95% CIL:

L

Table 4. Compliance of Korean adults with the healthy eating practice of the 4th Health Plan of Korea Ministry of Health and Welfare

Metropolitan Urban Rural
Hedalthy eating practice gt 7" pvalue? 4" 7" Pvalue®? 4" 7" Pvalue? Pvalue® Pvalue?
(n=5,977) (n=6,651) (n=4,511) (n=5,512) (n=3,566) (h=2,570)
Compliance with each component
Adequate fat intake® 23.4 22.1 0.152 238 23.4 0.676 19.6 20.0 0.736 0.005 0.041
Sodium intake < 2,000 11.3 243 < 0.001 10.7 24.0 < 0.001 12.7 25,6 < 0.001 0.142 0.589
mg/day
Fruit & vegetable intake  40.2 38.0 0.076  38.3 38.1 0.875 38.9 39.1 0.944 0379 0.838
= 500 g/day
Using nutrition label 24.5 29.8 < 0.001 25.3 28.9 0.004 17.5 20.5 0.099 < 0.001 < 0.001
information in food
selection
Practicing healthy diet? 24.5 31.9 < 0.001 25.2 31.3 < 0.001 19.6 260 <0.001 <0.001 0.001
Score” 099+ 114+ <0.001 098= 114+ <0001 089+ 105+ <0.001 <0001 0.002
0.01 0.01 0.02 0.02 0.02 0.02

Mean = SD. All the estimates were produced to represent the Korean population using infegrated sample weight for the analysis

of nutrition and examination survey.

1) Based on 4™ (2007-2009) and 7™ (2016-2018) Korea National Health And Nutrition Examination Survey data

2) P-value were estimated by chi-square test and general linear model in complex sample survey data analysis between the 4™
KNHANES and the 7™ KNHANES

3) Pvalue were estimated by chi-square test and general linear model in complex sample survey dafa analysis among the three
group in the 4™ KNHANES

4) P-value were estimated by chi-square test and general linear model in complex sample survey data analysis among the three
group in the 7™ KNHANES

5) The criteria for adequate fat intake are according to the 4™ health plan (2016-2020) of the Ministry of Health and Welfare (Age
19 yrs: fat energy confribution rate 15-30%, Age = 20 yrs: fat energy contribution rafe 15-20%)

6) The criteria for healthy eating practices is for individuals to meet = 2 out of 4 healthy eating practices: (1) fat consumption.;
(2) sodium intake; (3) fruit and vegetable intake; and (4) use of nutrition labeling.

7) The healthy eating practice score was evaluated as 1 point when practicing each component of healthy eatfing practice(0-
4 points).



Table 5. Obesity risk of Korean adults according fo residential areas

4 7
Model
Metropolitan Urban Rural Metropolitan Urban Rural
Model 2 1.00 (ref) 0.98 (0.88-1.09) 1.09 (0.95-1.24) 1.00 (ref) 1.05(0.96-1.15)  1.28(1.11-1.48)
Model IIP 1.00 (ref) 0.98 (0.88-1.09) 1.05(0.91-1.20) 1.00 (ref) 1.04 (0.95-1.14)  1.28(1.11-1.48)
Model lII¥ 1.00 (ref) 1.00 (0.90-1.11)  0.93(0.81-1.07) 1.00 (ref) 1.04 (0.96-1.14)  1.16(1.00-1.34)

Odds rafio (95% confidence interval)

1) Based on the 4™ (2007-2009) and the 7™ (2016-2018) Korea National Health and Nutrition Examination Survey data

2) Unadjusted model
3) Adjusted for intakes energy, carbohydrate and fat

4) Model 2+ adjusted for age, sex, household income, education level, smoking status and alcohol consumption
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