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iRk A AAIR o ®E 2 fHEC] Skt 9o, 1980 20144
Abol 1 A 7F 2w 7FEF S7FRCH(WHO, 2014). 2014d A AA FAd <
11%sh 91742 15%7F nlgke]glom, o] 59 W o]ike] Agle] njyto=
THES FETHWHO, 2014). olgjdt AAAQ FAel wet A AlA 65%
o]%e] H7te Al nIREE A A Fel wls A7 AZsE EAE of7|ete
olo] Ha QUH(WHO, 2012). F2 A A=
HivkE o)A © o)X 54 wrbel et EAIZE ofd AAAQ AREAR
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H7he Al A KA 7] (World Health Organization, WHO) ol A AW =%
o] HEatA FAHE s EATI= GHE Fo¥uH(WHO, 2014).
WHO= HWhs F7hgke] glo] A=A 5 Body Mass Index, BMDDE A
3t a, FAF2 BMI 25kg/m?old, HI¥> BMI 30kg/m?*o]4S 7|+2
2 skl JIYH(WHO, 2014). 28y BMI= QIS A oo wet xjpol&
wol,  fgugterl= WHO obAlet—eg kx93 o g 9ksts] (Korean
Society for the Study of Obesity, KSSO) oA w3t 7|0 wet -2y
gt Al FAFS BMI 23kg/m?o]/d, Bl BMI 25kg/m” ©]/F o2 49
a3l QITH(WHO, 2000; KSSO, 2010).

MRS 9, 1, AEARA A%, MEF, 5Y &, 59 FEF U 2
Pagle] WAe TAAE Aow welgon (WHO, 2014), 1 9ol%

w71 A, ZuA dedge] JddFE Fo AR wEA At (Owen,

1) BMI: =57 Al (kg) & A1 Al (m) 02 vir gtoz, Ao AT HrkS &3t
#2411 7)ol tH(WHO, 2000).
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w3 e Wy 544 JA4%T S8 20 glo] ded o @AY EAR

HA 7195 T dAl Ao w ofslyEr|: stk (Lee, 2002).

H| ko] of7]sl= el EAIR el Abe] AAA FEo] A7 g
apek = QUok ool Wid Avre A Bl wek A3rh geketA
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A &3t Yt (Wang, 2011). Thompson(2001)2] Aol w]=2] ZH-$¢ A
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FH AE9 5.5%~7.0%5 A8, AFH R et e FAE B

Uzt oprfobs At A AAlelA FEHeE vEaL JItH(WHO, 2000).

FElvete] A 2005 AdR1e] AT vivto® QIS AR A A H
X dgdel etk (Kang et al,
2011). =W H 3yt (National Health Insurance Service, NHIS) 9]
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doz 2007d wlE 40.5%7F S7FeFRATF(NHIS, 2012). ©]&f3sk Hge]
AL AAA Fes 1deldS uf, vekS Jfele] FEAERE B Zlo] oy}

olof] tst w78 9 YAHI7F Boshs & 4
Al
“

At el Eatskar, f-
ol °F 30%UN=E FAHIL o, vk
FAle]th(Centers for Disease Control & Prevention in Korea, 2013).
whehbA v gke] tfgt A &2 Q1 AE Fa vvke] &S v A= S FE
o] Q=% WUl o]F A&F FA iAol Hesith

Hlgkel &5 m A= QQle] g =9 ATl &shd, vIRkE i1
AgH5a 22 #-do] ¢lom (Molarius, 2003), ©] ¥y oyt v=, &
2902, YRt 5 ofE] Z7belA AlRE A=wl dfEAE 4 A,
oy, &5, AFSA A9, BEgA 2 A Rl 22 AR AA R, A%
#H aQlso] HRbIAe g3FES = A2 BRuHI §ltk(Galobardes,
Morabia and Bernstein, 2000; Wen, 2003; Ball, Mishra and Crawford,
2003). =yl A5 MR A4, g I ZF2 AEAAA Q¥ +F
ojvf FA¥ ZE AAHE eRle] wE AAFA gt Aol FHEE vt
Stk (Han, 1997; Park, 2002; Yoo, 2004).

ey vt JIGPE e R 3 Sl AddTEs LEE = w v
T vg ARl Aol =dE A4 (Kim et al, 2001; Choi, 2001;

2 HEAo] myHE vl QJFH(Kim et al.,, 2010; Seo, 2010; Kim et al.,
2014; Kim and Lee, 2015).
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Study

i Independent  variables
population

Socio—demographic factors

. Age, marital status,

number of household members,
generation category,
residential region, education,
occupation, annual household
income, housing tenure type,
housing type, health insurance
type, proportion of medical Rao—scott

20 years cost in annual household Chi—square

or older
(Men, Women) »

Generalized

Health related factors Estimating

Equation
. Disability, bed—ridden status,

self—rated health status,
EQ—5D, chronic disease,
depressive mood,

current smoking status,
problem drinking,

physical activity, regular diet,
sleep duration

Fig. 1. Framework of study.

Dependent
variable

Obesity
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KOREA Health Panel (2009)
(N=16,360)

A 4

Study population(N=14,909)

Men(N=6,694) , Women(N=8§,215)

Age<20 years
(N=2,080 excluded)

New participants in 2010
(N=2,014 included)

New participants in 2011
(N=939 included)

Missing value of obesity
(N=2,280 excluded)

Diagnosed with only obesity
as chronic disease
(N=44 excluded)

Figure 2. Selection process of study population.
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Table 1. Classification of independent variables: Socio—demographic
factors

Observed variable Category

20—29 (Ref)
30—-39
40-49
50—=59
60—-69

=70

Age

With spouse (Ref)

Marital status Separated, divorced, widowed

Unmarried
Number of household ;(_Péef)
members =4

1 generation household (Ref)
2 generation household
3—4 generation household

Generation category

Seoul (Ref)
Metropolitan city
Provinces

Residential area

<Elementary school(Ref)
Middle school

Education HiaheSahb ol
>College
No job
0 ) Paid worker (full—time) (Ref)
ccupation

Paid worker (part—time)
Others”

Lowest (Ref)
Second lowest
Second highest
Highest

Annual household incomeT,
quartiles

PO LoD = CIEHRTCO SR RS Rl [ TP o e oo =

* ‘Others’ include employer, owner—operator, unpaid family worker.

T Annual household income; Lowest is less than the first quartile(17,340,000KRW in
2009; 19,000,000KRW in 2010; 19,680,000KRW in 2011), Second—lowest is above
the first quartile and less than the second quartile(31,000,000KRW in 20009;
33,740,000KRW in 2010; 35,460,000KRW in 2011;) Second—highest is above the
second quartile and less than the third quartile(48,240,000KRW in 2009;
51,200,000KRW in 2010; 54,300,000KRW in 2011), Highest is above the third

quartile.
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Table 1. (Continued)

Observed variable Category
Housing tenur 1. Owner (Ref)
ousing tenure 5 Rent'
Housing t 0. Ground (Ref)
ousing type 1. Others'
Health i ; 0. National health insurance (Ref)
ealth insurance type 1. Medical aid
Proportion of medical cost 1. Lowest(Ref)
. 2. Second lowest
1in annual household 3. Second highest
income?® , quartiles 4. Highest
1. 2009 (Ref)
Survey year w2 W8
3. 2011

* ‘Rent’ includes free of charge status.

T ‘Others’ include underground and rooftop.
T ‘National health insurance’ includes uninsured and exemption case.

8 Proportion of medical cost in annual household income; Lowest is less than the
first quartile(0.9% in 2009; 1.0% in 2010; 1.0% in 2011;), Second—lowest is above
the first quartile and less than the second quartile(2.4% in 2009, 2010; 2.6% in
2011;), Second—highest is above the second quartile and less than the third
quartile (5.8% in 2009; 6.1% in 2010; 6.2% in 2011;), Highest is above the third
quartile.
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Table 2. Classification of independent variables: Health related factors

Observed variable Category
. 0. None (Ref)
Disability 1. Have
B 0. No(Ref)
Bed—ridden status 1. Yes
1. L t(Ref
Self—rated health status®, 9 ng\foensd (IO?N)eSt
il 3. Second highest
quartlies 4. Highest
_ 0. Low (Ref)
EQ-5D" 1. High
1. None (Ref)
Chronic disease 2. Chronic disease affecting on weight
3. Otherst
. 0. No(Ref)
Depressive mood 1. Yes
. 0. Non—smoker (Ref)
Current smoking status T s
1. No (Ref)
Problem drinking 2. Yes
3. Non—drinker
1. Inactive (Ref)
Physical activity 2. Minimal
3. Health enhancing
Regular diet (f ?é)S(Ref)
) 1. <5
Sleep duration 2. 6—7(Ref)
(hours/day) 3. =8

* Self—rated health status; Lowest is less than the first quartile(60 in 2009, 2010,
2011), Second—lowest is above the first quartile and less than the second
quartile (70 in 2009, 2011, 72 in 2010), Second—highest is above the second
quartile and less than the third quartile(80 in 2009, 2010, 2011) Highest is above
the third quartile.

T EQ-5D; Low is less than the first quartile(0.913 in 2009, 2010, 2011, the second

and the third quartile is 0.950), High is above the first quartile.

‘Others’ are defined as chronic diseases except for those affecting on weight.
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Table 3. Classification of Chronic disease affecting on weight

Classification

Subclassification

Infectious disease

Viral hepatitis,
human immunodeficiency virus

Neoplasm

All kinds of malignant neoplasm

Endocrine, nutrition and

metabolic disease

Thyroid disease‘, diabetes . mellitus,
malnutrition, vitamin deficiency disease

Mental and behavioral
disability

Anorexia nervosa, bulimia

Renal failure

Renal failure

Disorder of the

digestive system

Gastric and duodenum wulcer, gastritis,
duodenitis, esophagitis, gastroesophageal

reflux disease, dyspepsia, Crohn’ S
disease, constipation, diarrhea, alcoholic
liver disease, gallstone, gallbladder

disease, pancreatic deficiency
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57d= a2fste] Rao—scott Chi—square A8 = °]&dl 24ttt 714

5 A&t £A4eklor, 72 Wi NE WMES 783 p-values A5}
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Lim et al., 2004). T3 A
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Ag3oF 39 (Lim et al., 2004; Shin et al., 1996), AAZz% Hx 71 &
£ 57} oA a1 Itk (Ghisletta and Dario, 2004; Zorn, 2001) °]e] & <1
TolX= GEE Ed2 ol&ste] &438k3lth &3t - %
(Quasi—likelihood Information Criterion, ©]3} QIC)<S &3 23 A=
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A9t th(Table 4).
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Table 4. QIC" for working correlation matrix selection

QIC
del C lati tri
Mode orrelation matrix Men Women
Autoregressive 52444043.6 49151506.4
Exchangeable 52445403.6 49270693.4
Model 2
Independent 52456766.4 49120111.0
Unstructured 52448844.2 49314591.5

" QIC; Quasi—likelihood Information Criterion
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Table 5. Difference of study population in obesity according to
characteristics in 2009

Characteristic Category (N=1\f‘[3?521) (N\z%r’r}?eé%) x2—value p—value
Obesity Yes 1,468 (28.7) 1,410 (19.8) 119.77 <.0001
Socio—demographic factors

20—29 519 (13.8) 804 (15.4) 19.87 <.0001

30—39 1,006 (22.9) 1,371 (21.5)
Age 40—49 1,197 (24.2) 1,402 (22.9)

50-59 952 (18.3) 1,194 (17.4)

60—69 899 (12.4) 1,087 (12.6)

=70 648 (8.4) 877 (10.2)

With spouse 4,113 (74.3) 4,721 (69.8) 317.78 <.0001
Spouse  peparated, divorced. 65 (4.q) 1,180 (14.7)

Unmarried 843 (21.2) 834 (15.5)
Number of L 181 (3.5) 543 (6.8) 63.08 <0001
household 2-3 2,508 (44.3) 2,878 (40.7)
members >4 2,532 (52.2) 3,309 (52.5)

. 1,344 (20.6) 1,776 (22.6) 10.28 0.006

Generation 3.383 (69.9) 4,227 (67.1)

3—4 494 (9.5) 732 (10.4)
Residential Seoul 786 (20.4) 1,053 (21.7) 2.61 0.272

Metropolitan city 1,571 (26.5) 2,004 (26.2)
area Province 2,864 (53.1) 3,678 (52.1)

o oementary 821 (11.8) 1905 (22.9)  309.65 <.0001
Education Middle school 613 (10.0) 822 (11.6)

High school 1,781 (34.6) 2,119 (33.6)

=College 2,006 (43.6) 1,889 (32.0)

No job 1,197 (21.2) 3,479 (50.9) 1125.28 <.0001

 haud worker 817 (17.3) 297 (5.2)

Occupation Paid worker

(part—time) 1,649 (33.8) 1,688 (26.6)

Others 1,558 (27.7) 1,271 (17.2)

Lowest 1,203 (19.0) 1,788 (22.8) 23.75 <.0001
Annual Second—lowest 1,351 (26.0) 1,640 (24.7)
household
income Second—highest 1,358 (27.3) 1,640 (25.4)

Highest 1,309 (27.7) 1,667 (27.2)
Housing Owner 3,767 (69.4) 4,794 (69.1) 0.16 0.689
tenure Rent 1,454 (30.6) 1,941 (30.9)
Housing Ground 5,138 (98.1) 6,610 (97.7) 1.34 0.247
type Others 83 (1.9) 125 (2.3)
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Table 5. (Continued)

Characteristic Category (N=Né?521) (N\Z%r’r}?eé%) x2—value p—value
Health Medical aid 176 (3.0) 289 (3.9) 6.22  0.013
type ¢ National health 5,045 (97.0) 6,446 (96.1)
Proportion of Lowest 1,335 (27.0) 1,653 (25.5) 6.35  0.096
medical cost  Second—lowest 1,323 (26.0) 1,668 (25.4)
manmual - Second-highest 1,291 (25.2) 1,697 (25.5)
income Highest 1,272 (21.9) 1,717 (23.7)
Health—related factors
Disability None 4,850 (94.0) 6,421 (96.0) 27.98 <0001
Have 371 (6.0) 314 (4.0)
Bed—ridden No 5,023 (96.4) 6,233 (92.9) 61.8 <.0001
status Yes 198 (3.7) 502 (7.1)
Lowest 1,180 (20.7) 2,232 (31.0) 171.95 <.0001
Self-rated  Second—lowest 1,140 (21.7) 1,431 (21.6)
health status Second—highest 1,505 (29.4) 1,739 (26.7)
Highest 1,396 (28.2) 1,333 (20.8)
FQ-5D Low 1,521 (26.5) 2,829 (38.9) 186.46 <.0001
High 3,700 (73.5) 3,906 (61.2)
None 1,193 (19.4) 1,920 (26.0) 138.29 <.0001
gif;fe%gg EffNaeSieghatffeCtmg 1,472 (26.0) 2,144 (30.3)
Others 2,556 (54.6) 2,671 (43.7)
Depressive  No 4,802 (92.0) 5,867 (87.3) 62.1 <.0001
mood Yes 419 (8.0) 868 (12.8)
Current Non—smoker 2,735 (50.7) 6,529 (97.0) 3300.84 <.0001
smoking
status Smoker 2,486 (49.4) 206 (3.0)
No 3,341 (65.1) 3,985 (61.1) 988.63 <.0001
gf.obl.em Yes 967 (19.8) 248 (4.1)
rinking
Non—drinker 913 (15.2) 2,502 (34.9)
. Tnactive 1,417 (27.7) 2,023 (29.9) 125.7 <.0001
Physical Minimal 3,085 (58.6) 4,219 (63.0)
activity
Health enhancing 719 (13.7) 493 (7.2)
Regular diet N 1,526 (32.8) 2,223 (35.2) 6.21  0.013
Yes 3,695 (67.2) 4,512 (64.8)
Sleep <5 742 (13.4) 1,204 (16.8) 27.26  <.0001
duration 6-7 3,175 (62.5) 3,899 (58.6)
(hour/day)  >g 1,304 (24.1) 1,632 (24.6)

Note: Values are presented as the number of person and numbers in parentheses are
weight—adjusted percentage.
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Table 6. Difference of study population in obesity according to
characteristics in 2010

Characteristic Category (N=Né?£97) (N\z%r’rfgg) x%-value p—value
Obesity __ Yes 1457 (27.9) 1,354 (19.5) 10246 _ <.0001
Socio—demographic factors

20—29 549 (14.7) 741 (15.2) 25.23 <0001

30-39 1,016 (23.0) 1,278 (21.6)

40—-49 1,257 (24.4) 1,343 (22.7)
Age 50—59 946 (18.5) 1,174 (17.9)

60—69 879 (11.6) 1,075 (12.6)

>70 650 (7.8) 881 (10.1)

With spouse 4,154 (735) 4,577 (70.3) 318.99  <.0001
Spouse \Szveigggvaetgd’ divorced, 964 (4.3) 1,126 (14.3)

Unmarried 879 (22.2) 789 (15.5)
Number of 1 172 (3.2) 555 (6.8) 69.89  <.0001
household 2-3 2,506 (43.5) 2,800 (40.9)
members >4 2,619 (53.3) 3,137 (52.3)

. 1,348 (19.9) 1,831 (23.7) 27.89 <0001

Generation 3,456 (70.9) 3,992 (66.4)
category

3-4 493 (9.2) 669 (10.0)
Residential S€0U! 788 (20.7) 984 (21.7) 1.47 0.479

Metropolitan city 1,567 (26.0) 1,882 (26.1)
area Province 2,942 (53.3) 3,626 (52.3)

<

o oementary 772 (10.6) 1,841 (22.3) 35678  <.0001
Education Middle school 599 (9.5) 789 (11.5)

High school 1,803 (34.4) 2,033 (33.4)

>College 2,123 (45.6) 1,829 (32.8)

No job 1,271 (22.1) 3,333 (50.3) 999.74  <.0001

. %ﬂﬁ_"fﬁg)ﬂ 693 (14.4) 210 (3.9)

Occupation Paid worker

S 1,930 (39.5) 1,825 (30.3)

Others 1,403 (24.1) 1,124 (15.5)

Lowest 1,211 (18.8) 1,746 (22.3) 24.82 <0001
Annual Second—lowest 1,364 (25.7) 1,574 (24.7)
household g 14— highest 1,394 (28.3) 1,554 (25.4)
mcome 4 N 4 N

Highest 1,328 (27.3) 1,618 (27.7)
Housing  Owner 3.817 (69.4) 4,575 (68.3) 1.34 0.248
tenure Rent 1,480 (30.6) 1,917 (31.7)
Housing  Ground 5203 (97.8) 6,364 (97.6) 0.63 0.428
type Others 94 (2.2) 128 (2.5)
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Table 6. (Continued)

Characteristic Category (N=Né?§97) (Nvi%rieélz) x2—value p—value
Health Medical aid 190 (3.2) 298 4.1 6.59 0.010
{ype nee - National health 5107 (96.9) 6,194 (96.0)
Proportion of Lowest 1,359 (27.1) 1,586 (25.6) 5.13 0.163
medical cost  Second—lowest 1,330 (26.4) 1,617 (26.0)
maniual - Gecond-highest 1,310 (24.8) 1,641 (25.2)
income Highest 1,298 (21.7) 1,648 (23.2)
Health—related factors
Disability None 4,910 (94.0) 6,175 (96.0) 26.75 <.0001
Have 387 (6.1) 317 (4.0
Bed—ridden No 5,060 (95.8) 5,975 (92.3) 58.30 <.0001
status Yes 237 (4.2) 517 (7.7)
Lowest 1,163 (20.3) 1,942 (28.3) 104.77 <.0001

Self-rated  Second—lowest 1,272 (23.9) 1,517 (23.4)
health status Second—highest 1,570 (30.3) 1,780 (28.2)

Highest 1,292 (25.5) 1,253 (20.1)
EQ-5D Low 1,631 (27.5) 2,909 (40.8) 210.18 <.0001
High 3,666 (72.6) 3,683 (59.2)
None 1,124 (17.6) 1,699 (23.5) 161.17 <.0001
Chronic Disease affecting
disonse on weight 1,702 (29.6) 2,449 (35.8)
Others 2,471 (52.8) 2,344 (40.8)
Depressive  No 1,986 (94.3) 5870 (90.9) 13.26  <.0001
mood Yes Sl RS 622 (9.2)
Current Non—smoker 2,845 (52.0) 6,306 (97.2) 3118.72 <.0001
smoking
Statna Smoker 2452 (48.0) 186 (2.8)
No 3,521 (68.1) 3,965 (63.5) 859.31 <.0001
gf.obl.em Yes 930 (18.5) 253 (4.4)
rinking .
Non—drinker 846 (13.4) 2,274 (32.0)
) Inactive 2,261 (42.6) 3,119 (47.7) 99.99 <.0001
Physical Minimal 2,595 (49.1) 3,117 (48.4)
activity .
Health enhancing 441 (8.4) 256 (3.9)
R lar diet No 1,146 (23.4) 1,488 (24.0) 0.48 0.487
eewiar @et - yog 4,151 (76.6) 5,004 (76.0)
Sleep <5 786 (14.1) 1,254 (17.9) 32.24 <K.0001
duration 6—7 3,266 (63.3) 3,734 (58.8)
(hour/day) g 1,245 (22.7) 1,504 (23.2)

Note: Values are presented as the number of person and numbers in parentheses are
weight—adjusted percentage.
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Table 7. General characteristics of study population in 2011

Characteristic Category (N=1\f‘[3?{162) (N\Z%r,nzeglzl) x2—value p—value
Obesity __ Yes 1,433 (28.8) 1,277 (19.1) 130.88  <.0001
Socio—demographic factors

20—29 481 (13.1) 644 (13.6) 24.75  0.000

30-39 912 (22.3) 1,146 (21.1)

40—-49 1,228 (24.4) 1,288 (22.7)
Age 50—-59 950 (19.7) 1,153 (18.9)

60—69 860 (11.9) 1,055 (12.4)

>70 731 (8.6) 968 (11.3)

With spouse 4,053 (73.6) 4,364 (70.1) 288.57 <.0001
Spouse @?gg\;aetgd’ divorced, 966 (4.5) 1,128 (14.3)

Unmarried 843 (21.9) 762 (15.5)
Number of L 199 (3.9) 610 (7.7) 67.07 <.0001
household 2-3 2,509 (44.7) 2,718 (40.9)
members >4 2,454 (51.4) 2,926 (51.5)

1 1,369 (20.6) 1,838 (24.0) 22.08 <.0001

Generation 3,351 (71.1) 3,826 (67.0)
category

3-4 442 (8.3) 590 (9.0)
Residential S€0Ul 770 (20.8) 944 (21.3) 0.74  0.691

Metropolitan city 1,520 (26.0) 1,824 (26.4)
area Province 2,872 (53.2) 3,486 (52.3)

fcﬁéeol}“emafy 748 (10.3) 1,790 (22.0) 346.23  <.0001
Education Middle school 568 (9.1) 767 (11.3)

High school 1,742 (33.8) 1,908 (32.7)

>College 2,104 (46.8) 1,789 (34.0)

No job 1,237 (21.2) 3,184 (49.2) 933.27 <.0001

. ffadﬁ_‘fgg)er 565 (12.2) 176 (3.5)

Occupation Paid worker

(o eSS 1,942 (41.4) 1,801 (31.5)

Others 1,418 (25.3) 1,093 (15.7)

Lowest 1,140 (17.2) 1,718 (22.1) 39.62 <.0001
Annual Second—lowest 1,362 (26.4) 1,489 (24.1)
household
income Second—highest 1,421 (29.5) 1,599 (27.5)

Highest 1,239 (26.9) 1,448 (26.3)
Housing ~ Owner 3,715 (69.2) 4,353 (67.6) 252 0.112
tenure Rent 1,447 (30.8) 1,901 (32.4)
Housing _ Ground 5072 (97.8) 6,151 (98.0) 0.42 0516
type Others 90 (2.2) 103 (2.0)
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Table 7. (Continued)

Characteristic Category (N=Né?il62) (N\Ki%r’nzeglll) x2—value p—value
Medical aid 186 (3.1) 304 (4.2) 8.78 0.003
Health National health
insurance type surance 4,976 (96.9) 5,950 (95.8)
Proportion of Lowest 1,330 (278) 1,522 (257) 9.79 0.020
medical cost  Second—lowest 1,304 (26.3) 1,551 (25.9)
hanmual - Second-highest 1,290 (25.2) 1,565 (25.3)
income Highest 1,238 (20.8) 1,616 (23.0)
Health—related factors
Disability None 4,739 (93.3) 5,910 (95.5) 27.90 <.0001
Have 423 (6.7) 344 (4.5)
Bed—ridden  No 1979 (96.7) 5854 (93.6)  50.08 <.0001
status Yes 183 (3.3) 400 (6.4)
Lowest 1,379 (24.5) 2,146 (31.8) 73.43 <.0001
Self—rated Second—lowest 1,265 (24.9) 1,519 (24.7)
health status  Second—highest 1,537 (30.3) 1,597 (26.6)
Highest 981 (20.4) 992 (16.9)
EQ-5D Low 1,495 (26.0) 2,600 (38.0) 170.61 <.0001
High 3,667 (74.0) 3,654 (62.0)
None 182183 §@9 .1 1,851 (26.4) 150.92 <.0001
Chronic glffjgieghatffectmg 1,738 (315) 2,341 (35.6)
Others 2,211 (49.4) 2,062 (38.0)
Depressive  No 4853 (94.2) 5644 (90.7)  44.38 <.0001
mood Yes 309 (5.8) 610 (9.3)
Current Non—smoker 2,851 (563.1) 6,087 (97.4) 2836.35 <.0001
smoking
Statne Smoker 2,311 (46.9) 167 (2.6)
No 3,175 (62.4) 3,428 (57.1) 983.13 <K.0001
gr.obl.em Yes 1,076 (22.7) 319 (5.8)
rinking
Non—drinker 911 (14.9) 2,507 (37.1)
) Inactive 2,110 (40.9) 2,949 (46.6) 98.22 <.0001
Physical Minimal 2,615 (50.6) 3,061 (49.4)
activity
Health enhancing 437 (8.5) 244 (4.1)
Regular diet No 1,122 (23.7) 1,325 (22.8) 1.06 0.304
Yes 4,040 (76.3) 4929 (77.2)
) <5 739 (13.7) 1,156 (17.4) 34.69 <.0001
%fleep duration g7 3,295 (65.5) 3,731 (60.4)
our/day)
=8 1,128 (20.8) 1,367 (22.2)

Note: Values are presented as the number of person and numbers in parentheses are
weight—adjusted percentage.
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Table 8. Factors related to obesity: univariate analysis among men

Obesity

Characteristic

2009 (N=5,221)

2010 (N=5,297)

2011 (N=5,162)

Yes No Yes No Yes No

(N=1,468) (N=3,753) (N=1,457) (N=3,840) (N=1,433) (N=3,729)
Socio—demographic factors
Age p<.0001 p<.0001 p<.0001
20—29 118 (23.0) 401 (77.0) 107 (19.5) 442 (80.5) 101 (22.1) 380 (77.9)
30-39 357 (35.2) 649 (64.8) 340 (33.4) 676 (66.6) 321 (35.6) 591 (64.4)
40-49 376 (30.7) 821 (69.3) 407 (32.0) 850 (68.0) 394 (31.8) 834 (68.2)
50—59 299 (31.5) 653 (68.5) 271 (28.2) 675 (71.8) 283 (29.7) 667 (70.3)
60—69 226 (24.8) 673 (75.2) 233 (26.6) 646 (73.4) 220 (25.6) 640 (74.4)
=70 92 (14.5) 556 (85.5) 99 (15.4) 551 (84.6) 114 (15.5) 617 (84.5)
Spouse p=0.005 p<.0001 p=0.001
With spouse 1184 (30.0) 2,929 (70.0)0 1188 (29.7) 2,966 (70.3) 1161 (30.4) 2,892 (69.6)
Seperated,
divorced, 71 (27.4) 194 (72.6) 69 (27.0) 195 (73.0) 67 (25.6) 199 (74.4)
widowed
Unmarried 213 (24.6) 630 (75.4) 200 (22.1) 679 (77.9) 205 (24.3) 638 (75.7)
Number of household p=0.005 p=0.466 p=0.217
1 42 (22.7) 139 (77.3) 44 (25.3) 128 (74.7) 50 (26.6) 149 (73.4)
2-3 649 (26.9) 1,859 (73.1) 649 (27.2) 1,857 (72.8) 650 (27.7) 1,859 (72.3)
>4 777 (30.7) 1,755 (69.3) 764 (28.6) 1,855 (71.4) 733 (30.0) 1,721 (70.0)
Generation category p=0.001 p=0.903 p=0.027
1 308 (24.0) 1,036 (76.0) 319 (25.2) 1,029 (74.8) 317 (25.3) 1,052 (74.7)
2 1001 (29.7) 2,382 (70.3) 993 (28.3) 2,463 (71.7) 985 (29.7) 2,366 (70.3)
3—4 159 (32.1) 335 (67.9) 145 (30.1) 348 (69.9) 131 (30.0) 311 (70.0)
Residential area p=0.434 p=0.262 p=0.297
Seoul 214 (27.4) 572 (72.6) 225 (28.3) 563 (71.7) 227 (30.9) 543 (69.1)
Metropolitan 451 (30.0) 1,120 (70.0) 402 (26.0) 1,165 (74.0) 414 (28.7) 1,106 (71.3)
Province 803 (28.7) 2,061 (71.3) 830 (28.6) 2,112 (71.4) 792 (28.1) 2,080 (71.9)
Education p<.0001 p=0.000 p=0.000
;EéeoTemary 155 (18.6) 666 (81.4) 155 (19.9) 617 (80.1) 156 (20.7) 592 (79.3)
g/gggﬁ 158 (27.0) 455 (73.0) 158 (27.0) 441 (73.0) 145 (27.1) 423 (72.9)
High school 523 (29.7) 1,258 (70.3) 520 (29.4) 1,283 (70.6) 495 (29.8) 1,247 (70.2)
=College 632 (31.1) 1,374 (68.9) 624 (28.8) 1,499 (71.2) 637 (30.2) 1,467 (69.8)
Occupation p<.0001 p<.0001 p<.0001
No job 267 (22.5) 930 (77.5) 256 (19.7) 1,015 (80.3) 261 (21.5) 976 (78.5)
Paid worker B PR = o1 (- - . B . -
(full—time) 289 (35.3) 528 (64.7) 243 (34.7) 450 (65.3) 166 (28.0) 399 (72.0)
Paid worker o (om & P = . . - o1« PR
(part—time) 452 (27.5) 1,197 (72.5) 546 (28.4) 1,384 (71.6) 577 (31.2) 1,365 (68.8)
Others 460 (31.0) 1,098 (69.0) 412 (30.4) 991 (69.6) 429 (31.5) 989 (68.5)
Annual household p<.0001 p=0.000 p<.0001
mcome
Lowest 250 (21.8) 953 (78.2) 265 (23.1) 946 (76.9) 234 (21.3) 906 (78.7)
Second—lowest 374 (28.1) 977 (71.9) 360 (26.4) 1,004 (73.6) 379 (29.0) 983 (71.0)
Second—highest 425 (31.5) 933 (68.5) 418 (29.7) 976 (70.3) 447 (32.0) 974 (68.0)
Highest 419 (31.4) 890 (68.6) 414 (30.7) 914 (69.3) 373 (29.9) 866 (70.1)
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Table 8. (Continued)

Obesity
Characteristic 2009 (N=5,221) 2010 (N=5,297) 2011 (N=5,162)
Yes No Yes No Yes No

(N=1,468) (N=3,753) (N=1,457) (N=3,840) (N=1,433) (N=3,729)
Housing tenure p=0.334 p=0.978 p=0.217
Owner 1046 (28.3) 2,721 (71.7) 1053 (27.9) 2,764 (72.1) 1015 (28.2) 2,700 (71.8)
Rent 422 (29.7) 1,032 (70.3) 404 (27.8) 1,076 (72.2) 418 (30.1) 1,029 (69.9)
Housing type p=0.296 p=0.068 p=0.027
Ground 20 (23.5) 63 (76.5) 19 (19.2) 75 (80.8) 16 (17.7) 74 (82.3)
Others 1448 (28.8) 3,690 (71.2) 1438 (28.1) 3,765 (71.9) 1417 (29.1) 3,655 (70.9)
{ealth insurance p=0.009 =0.005 p=0.001
Medical aid 33 (19.2) 143 (80.8) 34 (18.1) 156 (81.9) 31 (16.7) 155 (83.3)
National
health 1435 (29.0) 3,610 (71.0) 1423 (28.2) 3,684 (71.8) 1402 (29.2) 3,574 (70.8)
insurance
Proportion of medical cost _ _ . .
in annual household income p=0.005 p=0.00 p=0.326
Lowest 355 (26.4) 980 (73.6) 373 (26.6) 986 (73.4) 360 (27.6) 970 (72.4)
Second—lowest 408 (31.1) 915 (68.9) 368 (27.8) 962 (72.2) 383 (30.1) 921 (69.9)
Second—highest 391 (31.0) 900 (69.0) 402 (31.7) 908 (68.3) 372 (30.0) 918 (70.0)
Highest 314 (26.1) 958 (73.9) 314 (25.1) 984 (74.9) 318 (27.4) 920 (72.6)
Health related factors
Disability p=0.060 p=0.541 p=0.336
None 1379 (29.0) 3,471 (71.0) 1361 (28.0) 3,549 (72.0) 1325 (29.0) 3,414 (71.0)
Have 89 (24.1) 282 (75.9) 96 (26.4) 291 (73.6) 108 (26.5) 315 (73.5)
Bed—ridden status p=0.278 p=0.884 p=0.484
No 1421 (28.9) 3,602 (71.1) 1393 (27.9) 3,667 (72.1) 1387 (28.9) 3,592 (71.1)
Yes 47 (25.0) 151 (75.0) 64 (28.3) 173 (71.7) 46 (26.3) 137 (73.7)
Self—rated health Can - —
Statue eq ned p=0.565 p=0.885 p=0.788
Lowest 304 (27.2) 876 (72.8) 304 (27.3) 859 (72.7) 369 (28.3) 1,010 (71.7)
Second—lowest 322 (28.7) 818 (71.3) 355 (27.6) 917 (72.4) 349 (29.0) 916 (71.0)
Second—highest 441 (29.9) 1,064 (70.1) 438 (28.7) 1,132 (71.3) 444 (29.7) 1,093 (70.3)
Highest 401 (28.6) 995 (71.4) 360 (27.7) 932 (72.3) 271 (27.9) 710 (72.1)
EQ-5D p=0.940 p=0.173 p=0.614
Low 419 (28.8) 1,102 (71.2) 417 (26.4) 1,214 (73.6) 397 (28.3) 1,098 (71.7)
High 1049 (28.7) 2,651 (71.3) 1040 (28.4) 2,626 (71.6) 1036 (29.0) 2,631 (71.0)
Chronic disease p=0.468 p=0.209 p=0.592
None 343 (30.3) 850 (69.7) 324 (30.1) 800 (69.9) 322 (27.4) 891 (72.6)
Disease
affecting on 402 (28.0) 1,070 (72.0) 472 (28.1) 1,230 (71.9) 483 (29.2) 1,255 (70.8)
weight
Others 723 (28.5) 1,833 (71.5) 661 (27.0) 1,810 (73.0) 628 (29.1) 1,583 (70.9)
Depressive mood p=0.341 p=0.133 p=0.866
No 1343 (28.5) 3,459 (71.5) 1385 (28.1) 3,601 (71.9) 1348 (28.8) 3,505 (71.2)
Yes 125 (30.9) 294 (69.1) 72 (23.8) 239 (76.2) 85 (29.3) 224 (70.7)
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Table 8. (Continued)

Obesity
2009 (N=5,221) 2010 (N=5,297) 2011 (N=5,162)

Yes No Yes No Yes No
(N=1,468) (N=3,753) (N=1,457) (N=3,840) (N=1,433) (N=3,729)

Current smoking

Characteristic

Status p=0.002 p=0.353 p=0.744
Non—smoker 823 (30.8) 1,912 (69.2) 810 (28.5) 2,035 (71.5) 809 (29.0) 2,042 (71.0)
Smoker 645 (26.6) 1,841 (73.4) 647 (27.2) 1,805 (72.8) 624 (28.6) 1,687 (71.4)
Problem drinking p=0.07 p=0.000 p=0.072
No 937 (28.4) 2,404 (71.6) 956 (27.4) 2,565 (72.6) 885 (28.8) 2,290 (71.2)
Yes 301 (31.5) 666 (68.5) 307 (32.8) 623 (67.2) 324 (30.9) 752 (69.1)
Non—drinker 230 (26.4) 683 (73.6) 194 (23.5) 652 (76.5) 224 (25.7) 687 (74.3)
Physical activity p=0.348 p=0.023 p=0.001
Inactive 424 (30.0) 993 (70.0) 660 (29.8) 1,601 (70.2) 631 (31.6) 1,479 (68.4)
Minimal 833 (27.9) 2,252 (72.1) 668 (26.0) 1,927 (74.0) 669 (26.2) 1,946 (73.8)
Efl?ét;lcing 211 (29.7) 508 (70.3) 129 (29.0) 312 (71.0) 133 (31.4) 304 (68.6)
Regular diet p=0.687 p=0.035 p=0.764
No 434 (28.3) 1,092 (71.7) 350 (30.5) 796 (69.5) 325 (29.2) 797 (70.8)
Yes 1034 (28.9) 2,661 (71.1) 1107 (27.1) 3,044 (72,90 1108 (28.7) 2,932 (71.3)
{oep duration p=0.001 »=0.189 =0.004
=5 214 (30.1) 528 (69.9) 222 (29.5) 564 (70.5) 239 (33.9) 500 (66.1)
6-7 940 (30.1) 2,235 (69.9) 927 (28.2) 2,339 (71.8) 918 (28.6) 2,377 (71.4)
=8 314 (24.5) 990 (75.5) 308 (25.8) 937 (74.2) 276 (26.1) 852 (73.9)

Note: Values are presented as the number of person and numbers in parentheses are
weight—adjusted percentage.
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Table 9. Factors related to obesity: univariate analysis among women

Obesity

2009 (N=6,735)

2010 (N=6,492)

2011 (N=6,254)

Characteristic
Yes No Yes No Yes No

(N=1,410) (N=5,325) (N=1,354) (N=5,138) (N=1,277) (N=4,977)
Socio—demographic factors
Age p<.0001 p<.0001 p<.0001
20-29 57 (7.2) 747 (14.2) 55 (7.5) 686 (14.0) 47 (7.6) 597 (12.6)
30-39 208 (15.1) 1,163 (18.3) 183 (14.5) 1,095 (18.4) 169 (13.8) 977 (18.2)
40-49 243 (17.3) 1,159 (18.9) 240 (18.0) 1,103 (18.6) 203 (16.0) 1,085 (19.1)
50-59 338 (27.7) 856 (12.6) 300 (24.9) 874 (13.5) 295 (25.9) 858 (14.0)
60—-69 353 (32.6) 734 (8.5) 354 (33.1) 721 (8.4) 318 (30.2) 737 (8.7)
>70 211 (24.5) 666 (7.7) 222 (25.7) 659 (7.5) 245 (26.0) 723 (8.3)
Spouse p<.0001 p<.0001 p<.0001
With spouse 1,016 (20.9) 3,705 (79.1) 991 (20.9) 3,586 (79.1) 919 (20.4) 3,445 (79.6)
Seperated,
divorced, 340 (28.4) 840 (71.6) 313 (27.2) 813 (72.8) 305 (26.7) 823 (73.3)
widowed
Unmarried 54 (6.3) 780 (93.7) 50 (6.2) 739 (93.8) 53 (6.6) 709 (93.4)
Number of household p<.0001 p<.0001 p<.0001
1 167 (29.0) 381 (71.0) 153 (26.1) 402 (73.9) 162 (25.1) 448 (74.9)
2-3 664 (21.7) 2214 (78.3) 674 (22,90 2126 (77.1) 618 (21.7) 2,100 (78.3)
>4 579 (17.0) 2,730 (83.0) 527 (16.1) 2,610 (83.9) 497 (16.2) 2,429 (83.8)
Generation category p<.0001 p<.0001 p<.0001
1 473 (25.5) 1,303 (74.5) 485 (25.5) 1,346 (74.5) 461 (24.2) 1,377 (75.8)
2 769 (17.4) 3458 (82.6) 716 (17.1) 3,276 (82.9) 684 (17.1) 3,142 (82.9)
3-4 168 (22.4) 564 (77.6) 153 (21.9) 516 (78.1) 132 (21.1) 458 (78.9)
Residential area p<.0001 p=0.007 p=0.010
Seoul 179 (16.0) 874 (84.0) 175 (16.4) 809 (83.6) 169 (16.3) 775 (83.7)
lgfilte;mp‘)htan 398 (19.1) 1,606 (80.9) 397 (20.1) 1,485 (79.9) 357 (18.8) 1,467 (81.2)
Province 833 (21.7) 2,845 (78.3) 782 (20.5) 2,844 (79.5) 751 (20.5) 2,735 (79.5)
Education p<.0001 p<.0001 p<.0001
iﬁ}fg}lemaw 547 (29.2) 1,358 (70.8) 540 (30.1) 1,301 (69.9) 502 (29.1) 1,288 (70.9)
Middle school 254 (30.5) 568 (69.5) 237 (29.5) 552 (70.5) 225 (29.2) 542 (70.8)
High school 422 (19.6) 1,697 (80.4) 405 (19.5) 1,628 (80.5) 362 (18.7) 1,546 (81.3)
>College 187 (9.3) 1,702 (90.7) 172 (9.0) 1,657 (91.0) 188 (9.8) 1,601 (90.2)
Occupation p<.0001 p<.0001 p<.0001
No job 775 (21.00 2,704 (79.0) 740 (20.8) 2,593 (79.2) 731 (21.8) 2453 (78.2)
fﬁ&ﬁ_‘%‘gﬁfr 26 (8.1 271 (91.9) 15 (6.4) 195 (93.6) 15 (8.5) 161 (91.5)
Eg;ftﬁ'ggfee; 287 (16.3) 1,401 (83.7) 326 (17.1) 1,499 (82.9) 273 (14.2) 1528 (85.8)
Others 322 (25.0) 949 (75.0) 273 (23.6) 851 (76.4) 258 (23.2) 835 (76.8)
f;fclg“mael household p<.0001 p<.0001 p<.0001
Lowest 472 (25.6) 1,316 (74.4) 475 (26.6) 1,271 (73.4) 455 (26.3) 1,263 (73.7)
Second—lowest 369 (21.1) 1,271 (78.9) 379 (23.1) 1,195 (76.9) 325 (20.7) 1,164 (79.3)
Second—highest 333 (20.3) 1,307 (79.7) 280 (17.3) 1,274 (82.7) 283 (16.8) 1,316 (83.2)
Highest 236 (13.2) 1,431 (86.8) 220 (12.7) 1,398 (87.3) 214 (14.2) 1,234 (85.8)
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Table 9. (Continued)

Obesity

Characteristic

2009 (N=6,461)

2010 (N=6,492)

2011 (N=6,254)

Yes No Yes No Yes No

(N=1,410) (N=5,051) (N=1,354) (N=5,138) (N=1,277) (N=4,977)
Housing tenure p=0.153 p=0.413 p=0.323
Owner 980 (19.3) 3,814 (80.7) 943 (19.2) 3,632 (80.8) 869 (18.8) 3,484 (81.2)
Rent 430 (20.9) 1,511 (79.1) 411 (20.2) 1,506 (79.8) 408 (19.9) 1,493 (80.1)
Housing type p=0.902 p=0.670 p=0.142
Ground 28 (20.2) 97 (79.8) 27 (18.1) 101 (81.9) 27 (25.0) 76 (75.0)
Others 1,382 (19.8) 5,228 (80.2) 1,327 (19.6) 5,037 (80.4) 1,250 (19.0) 4,901 (81.0)
foalth insurance p<.0001 p<.0001 p=0.000
Medical aid 94 (31.8) 195 (68.2) 93 (30.6) 205 (69.4) 86 (28.3) 218 (71.7)
National
health 1,316 (19.3) 5,130 (80.7) 1,261 (19.1) 4,933 (80.9) 1,191 (18.7) 4,759 (81.3)
insurance
in s household income p<.0001 p<.0001 p<.0001
Lowest 273 (15.7) 1,380 (84.3) 246 (14.5) 1,340 (85.5) 242 (15.1) 1,280 (84.9)
Second—lowest 326 (18.7) 1,342 (81.3) 314 (18.3) 1,303 (81.7) 284 (17.4) 1,267 (82.6)
Second—highest 362 (20.1) 1,335 (79.9) 371 (21.5) 1,270 (78.5) 364 (21.7) 1,201 (78.3)
Highest 449 (24.9) 1,268 (75.1) 423 (24.3) 1,225 (75.7) 387 (22.9) 1,229 (77.1)
Health related factors
Disability p<.0001 p<.0001 p<.0001
None 1,290 (19.0) 5,131 (81.0) 1,244 (18.9) 4,931 (81.1) 1,164 (18.5) 4,746 (81.5)
Have 120 (37.9) 194 (62.1) ldl 0 "=E35. 1) 207 (64.9) 113 (33.6) 231 (66.4)
Bed—ridden status p=0.230 p=0.529 p=0.010
No 1,297 (19.6) 4,936 (80.4) 1,242 (19.4) 4,733 (80.6) 1,179 (18.8) 4,675 (81.2)
Yes 113 (21.9) 389 (78.1) 112 (20.6) 405 (79.4) 98 (24.3) 302 (75.7)
pel-rated p<.0001 p<.0001 p<.0001
Lowest 579 (25.0) 1,653 (75.0) 476 (23.4) 1,466 (76.6) 518 (23.2) 1,628 (76.8)
Second—lowest 297 (19.7) 1,134 (80.3) 341 (21.3) 1,176 (78.7) 323 (20.1) 1,196 (79.9)
Second—highest 337 (18.1) 1,402 (81.9) 331 (17.4) 1,449 (82.6) 273 (15.9) 1,324 (84.1)
Highest 197 (14.1) 1,136 (85.9) 206 (15.0) 1,047 (85.0) 163 (15.3) 829 (84.7)
EQ-5D p<.0001 p<.0001 p<.0001
Low 723 (24.7) 2,106 (75.3) 774 (26.0) 2,135 (74.0) 657 (24.3) 1,943 (75.7)
High 687 (16.6) 3,219 (83.4) 580 (15.1) 3,003 (84.9) 620 (16.0) 3,034 (84.0)
Chronic disease p<.0001 p<.0001 p<.0001
None 523 (26.4) 1,397 (73.6) 464 (26.5) 1,235 (73.5) 465 (24.7) 1,386 (75.3)
Disease
afétiagcktlitng on 512 (23.4) 1,632 (76.6) 562 (22.0) 1,887 (78.0) 525 (21.4) 1,816 (78.6)
Others 375 (13.3) 2,296 (86.7) 328 (13.4) 2,016 (86.6) 287 (13.1) 1,775 (86.9)
Depressive mood p=0.025 p=0.078 p=0.001
No 1,205 (19.3) 4,662 (80.7) 1,211 (19.3) 4,659 (80.7) 1,124 (18.6) 4,520 (81.4)
Yes 205 (22.7) 663 (77.3) 143 (22.3) 479 (77.7) 153 (24.3) 457 (75.7)
Current smoking p=0.211 p=0.431 p=0.772
Non—smoker 1,376 (19.9) 5,153 (80.1) 1,316 (19.5) 4,990 (80.5) 1,249 (19.2) 4,838 (80.8)
Smoker 34 (16.2) 172 (83.8) 38 (22.0) 148 (78.0) 28 (18.1) 139 (81.9)
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Table 9. (Continued)

Obesity
Characteristic 2009 (N=6,461) 2010 (N=6,492) 2011 (N=6,254)
Yes No Yes No Yes No

(N=1,410) (N=5,051) (N=1,354) (N=5,138) N=1,277) (N=4,977)
Problem drinking p<.0001 p=0.000 p<.0001
No 775 (18.3) 3,210 (81.7) 769 (18.2) 3,196 (81.8) 652 (17.8) 2,776 (82.2)
Yes 38 (13.8) 210 (86.2) 44 (17.1) 209 (82.9) 41 (11.9) 278 (88.1)
Non—drinker 597 (23.0) 1,905 (77.0) 541 (22.6) 1,733 (77.4) 584 (22.2) 1,923 (77.8)
Physical activity p=0.812 p=0.212 p=0.000
Inactive 439 (20.2) 1,584 (79.8) 663 (20.1) 2,456 (79.9) 662 (21.3) 2,287 (78.7)
Minimal 869 (19.5) 3,350 (80.5) 649 (19.3) 2,468 (80.7) 575 (17.4) 2,486 (82.6)
Ie{lf}f‘éﬁldng 102 (20.) 391 (79.9) 42 (15.6) 214 (84.4) 40 (15.3) 204 (84.7)
Regular diet p=0.068 p=0.355 p=0.565
No 432 (18.5) 1,791 (81.5) 312 (20.4) 1,176 (79.6) 282 (19.7) 1,043 (80.3)
Yes 978 (20.5) 3,534 (79.6) 1,042 (19.3) 3,962 (80.7) 995 (19.0) 3,934 (81.0)
Sleep
duration p=0.005 p=0.001 p=0.086
(hour/day)
=5 292 (23.3) 912 (76.7) 311 (23.5) 943 (76.5) 259 (21.6) 897 (78.4)
6—7 805 (19.3) 3,094 (80.7) 730 (18.3) 3,004 (81.7) 741 (18.5) 2,990 (81.5)
=8 313 (18.4) 1,319 (81.6) 313 (19.7) 1,191 (80.3) 277 (19.1) 1,090 (80.9)

Note: Values are presented as the number of person and numbers in parentheses are
weight—adjusted percentage.
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Table 10. Factors related to

obesity: multivariable analysis

Characteristic e fifomen

Modell Model2 T Modell Model2
Socio—demographic factors
Age
20-29 1.00 1.00 1.00 1.00
30-39 1.45++ (1.15-1.83)  1.44#+ (1.13-1.82) 1.20 (0.82-1.77) 1.19 (0.81-1.74)
40-49 1.19 (0.92-1.53) 1.16 (0.90-1.49) 1.26 (0.85-1.88) 1.21 (0.81-1.81)
50-59 1.10 (0.84-1.45) 1.03 (0.78-1.36) 1.73% (1.13-2.64) 1.63% (1.07-2.49)
60-69 0.87 (0.65-1.17) 0.79 (0.59-1.07)  1.97#= (1.26-3.07) 1.80% (1.15-2.82)
= 0.54%x+ (0.39-0.74) 0.47*x+ (0.34—0.65) 1.29 (0.81-2.07) 1.15 (0.72-1.85)
Spouse
With spouse 1.00 1.00 1.00 1.00
gievl’()errcfletgfi~widowed 0.96 (0.72—-1.27) 0.95 (0.71-1.26) 0.96 (0.79-1.18) 0.94 (0.77-1.16)
Unmarried 0.71#x (0.57-0.87)  0.72# (0.58—0.88)  0.56%* (0.38—0.84)  0.55+* (0.37—0.82)
Number of household
members
1 1.00 1.00 1.00 1.00
2-3 0.93 (0.67-1.30) 0.94 (0.67-1.31) 0.84 (0.64-1.11) 0.84 (0.64—1.10)
>4 0.83 (0.58—1.20) 0.83 (0.58—1.20) 0.83 (0.59-1.16) 0.83 (0.59-1.16)
Generation category
1 1.00 1.00 1.00 1.00
2 0.95 (0.82-1.11) 0.96 (0.82-1.12) 1.18 (0.98-1.42) 1.17 (0.97-1.41)
3-4 1.07 (0.85-1.34) 1.09 (0.87-1.37) 1.29 (0.98-1.71) 1.29 (0.98-1.71)
Residential area
Seoul 1.00 1.00 1.00 1.00
g/ilgropohtan 0.99 (0.84-1.17) 1.00 (0.85-1.18) 1.12 (0.92-1.35) 1.10 (0.91-1.33)
Province 0.97 (0.84-1.13) 0.98 (0.84-1.13) 1.15 (0.96-1.37) 1.14 (0.95-1.36)
Education
Ssd];:égnentary 1.00 1.00 1.00 1.00
Middle school 1.30% (1.01-1.66) 1.29% (1.00-1.65) 1.06 (0.87-1.29) 1.09 (0.89-1.32)
High school 1.33#+ (1.08—1.64) 1.35# (1.10-1.67) 0.73#+ (0.59-0.90)  0.78+ (0.63—0.95)
> College 1.39% (1.11-1.74) 1.39% (1.11-1.74) 0.45%x* (0.34—0.59) 0.48#* (0.37-0.63)
Occupation
No job 0.91 (0.79-1.05) 0.91 (0.79-1.04) 1.55% (1.06—2.25) 1.51% (1.04-2.19)
fod worker 1.00 1.00 1.00 1.00
};?gft_"{gg)er 0.97 (0.87-1.08) 0.98 (0.88—1.09) 1.30 (0.89-1.89) 1.31 (0.90-1.91)
Others 1.10 (0.96-1.26) 1.10 (0.96-1.26) 1.54% (1.04-2.27) 1.52% (1.03-2.25)
Annual household
mcome
Lowest 1.00 1.00 1.00 1.00
Second-lowest 1.00 (0.91-1.11) 1.00 (0.90-1.10) 1.12 (0.97-1.30) 1.12 (0.97-1.30)
Second-highest 1.01 (0.90-1.13) 1.00 (0.89-1.13) 1.05 (0.89-1.25) 1.05 (0.88-1.25)
Highest 1.06 (0.93-1.21) 1.05 (0.92-1.19) 0.89 (0.73—-1.08) 0.87 (0.72—1.06)
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Table 10. (Continued)

Characteristic fen e

Modell Model2 Modell Model2
Housing tenure
Owner 1.00 1.00 1.00 1.00
Rent 1.01 (0.92-1.10) 1.00 (0.92-1.10) 1.22#+ (1.07-1.39) 1.20%+ (1.06—1.37)
Housing type
Ground 1.00 1.00 1.00 1.00
Others 0.74% (0.58-0.94) 0.75% (0.59-0.96) 1.00 (0.68—1.46) 0.97 (0.66—1.43)
Health insurance type
Medical aid 0.79 (0.59-1.05) 0.73* (0.55-0.97) 1.31% (1.01-1.70) 1.18 (0.90-1.54)
Easﬂgggéehea“h 1.00 1.00 1.00 1.00
Proportion of medical cost
in annual household income
Lowest 1.00 1.00 1.00 1.00
Second—lowest 1.04 (0.96-1.13) 1.03 (0.95-1.12) 1.15% (1.00-1.31) 1.11 (0.97-1.27)
Second—highest 1.09% (1.00—1.18) 1.07 (0.99-1.17) 1.29 (1.12-1.48) 1.22%% (1.06—1.40)
Highest 1.08 (0.99-1.19) 1.05 (0.96—1.16) 1.29#*+ (1.11-1.50) 1.19% (1.02—-1.38)
Health related factors
Disability
None 1.00 1.00
Have 1.09 (0.90—-1.32) 1.40%+ (1.11-1.76)
Bed—ridden status
No 1.00 1.00
Yes 1.10 (0.96—1.26) 0.96 (0.82—-1.12)
Self—rated
health status
Lowest 1.00 1.00
Second—lowest 1.00 (0.92-1.08) 1.03 (0.92-1.15)
Second—highest 1.05 (0.97-1.13) 0.92 (0.82—-1.04)
Highest 0.99 (0.91-1.08) 0.85% (0.74-0.98)
EQ-5D
Low 1.00 1.00
High 0.95 (0.89-1.02) 0.84**+ (0.76-0.93)
Chronic disease
None 1.00 1.00
Disease
affecting 1.06 (0.95-1.18) 1.18 (1.00-1.40)
on weight
Others 1.10 (0.97—-1.25) 1.12 (0.96-1.31)
Depressive mood
No 1.00 1.00
Yes 1.07 (0.96—-1.20) 0.98 (0.85-1.12)
Current smoking status
Non—smoker 1.00 1.00
Smoker 0.84#*x (0.77-0.92) 0.73 (0.52—-1.04)
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Table 10. (Continued)

_ Men Women
Characteristic ™ fodel 1 Model 2 Model 1 Model 2
Problem drinking
No 1.00 1.00
Yes 1.11#+ (1.03—1.19) 0.93 (0.74-1.17)
Non—drinker 1.06 (0.95-1.18) 0.97 (0.87—1.08)
Physical activity
Inactive 1.00 1.00
Minimal 0.95 (0.89-1.00) 0.89++ (0.82—-0.97)
Health enhancing 0.97 (0.88-1.08) 0.81+ (0.66—0.99)
Regular diet
No 1.00 1.00
Yes 0.98 (0.91-1.06) 0.83+++ (0.75-0.92)
Sleep duration
(hour/day)
=5 107 L (0-98=1.116) 0.97 (0.86—1.10)
6—7 1.00 1.00
=8 1.01 (0.94-1.08) 0.98 (0.88—1.09)
Survey year
2009 1.00 1.00 1.00 1.00
2010 1.00 (0.95-1.04) 0.99 (0.94-1.04) 0.99 (0.94-1.05) 0.98 (0.92-1.04)
2011 1.04 (0.98-1.1) 1.02 (0.97-1.08) 0.96 (0.90-1.02) 0.94 (0.88-1.01)
QIC§ 52533238.4 52444043.6 49272231.5 49120111.0

Note: Values are presented as Odds ratio and numbers in parentheses are 95%
Confidence Interval.

* p<0.05, ™ p<0.01, ™ p<0.001

T Modell : Odds ratio were adjusted for socio—demographic factors.

T Model2 : Odds ratio were adjusted for socio—demographic and health related

factors.

¥ QIC=quasi—likelihood under the independence model criterion
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= ABSTRACT =

An Analysis of Obesity—Related Factors

in Korean Men and Women

Yoon—Seong Yang
Graduate School of
Public Health

Yonsei University

(Directed by Professor Woo—Jin Chung, Ph.D.)

The prevalence of obesity is on the rise globally. In Korea, the
rate of adult obesity has been maintained in the 30% range since
2007, and the prevalence of obesity—related diseases has been
consistently growing. Hence, the present study seeks to identify
factors that affect obesity and ultimately contribute to establishing
policies related to obesity.

This study examined 14,909 adults who answered questions about
heights and weights in the data of Korea Health Panel survey version
1.0(2009-2011). Socio—demographic and health—related variables
were selected after a review of existing literature in Korea and

abroad. In addition, it’ s able to find references about gender
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disparity on obesity. So this study was analysed by gender. Then the
data were analyzed using Rao—scott Chi—Square test, Generalized
Estimating Equation analysis. The Generalized Estimating Equation
analysis was performed using “model 1,” which included adjusted
socio—demographic factors, and “model 2,” which included adjusted
socio—demographic and health—related factors. The statistical analysis
was performed using the SAS version 9.4.

The results indicated that among a total of 5,137 male subjects,
1,468(28.7%) subjects and 1,410(19.8%) among a total of 6,735
female subjects were obese in 2009.

There was a difference in the obesity—related factors depending
on the gender of the subjects. For men, the odds ratio of the thirties
group with the twenties group as the reference group was 1.44 and
seventies group’ s odds ratio was 0.47. About marital status, the
odds ratio of the unmarried group with the group having a spouse as
the reference group was 0.72. In terms of education status, the odds
ratio of the middle school—graduate group against the elementary
group was 1.29, high school—graduate group’ s odds ratio was 1.35
and the college—graduate group’ s odds ratio was 1.29. About
housing type, the odds ratio of the resident living underground and
rooftop against resident living on the ground was 0.75. In terms of
health insurance type, the odds ratio of the group being covering by
medical aid with the group taking out national health insurance as the
reference group was 0.73.

With regard to current smoking status, the odds ratio of the
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smoker group against the non—smoker group was 0.84. In case of
problem drinking, the odds ratio of the group experiencing problem
drinking with the group never getting problem drinking as reference
group was 1.11.

For women, the odds ratio of the fifties group with the twenties
group as the reference group was 1.63 and sixties group’ s odds
ratio was 1.80. About marital status, the odds ratio of the unmarried
group with the group having a spouse as the reference group was
0.55. In terms of education status, the odds ratio of the high
school—graduate group against the elementary group was 0.78, the
college—graduate group’ s odds ratio was 0.48. In case of occupation,
the odds ratio of the full time paid worker with the group having no
job as reference group was 1.51, the group including employer,
owner—operator and unpaid family worker was 1.52. About housing
tenure, The odds ratio of the rent group against ower group was
1.20. In terms of proportion of medical cost in annual household
income, the odds ratio of the second highest group with the lowest
group as reference group was 1.12 and the highest group’ s odds
ratio was 1.19.

With regard to disability, the odds ratio of the group with a
disability against the group with no disability was 1.40. About
self—rated health status, the highest group’ s odds ratio against the
lowest was 0.85. In terms of quality of life grading by EQ—5D, the
high group’ odds ratio against the low was 0.84. In case of physical

activity, the group taking exercise minimally against the inactive
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group was 0.89 and the odds ratio of the group taking exercise for
enhancing health was 0.81. About regular diet, the odds ratio of the
group having a regular meal with their counterparts as reference
group was 0.83. All of above odds ratio were statistically significant.
In summary, for men, married men, those with high education
level, getting older without seventies and have low tolerance for
alcohol were more vulnerable to obesity; for women, married women,
those with low education level, low financial status, physically
unhealthy, getting older and have low perception of subjective health
were more vulnerable to obesity. Therefore, policymakers should pay
more  attention to the  vulnerable groups based on the
gender—dependent factors when developing healthcare policies or

implementing healthcare—related projects for adults in Korea.

Key words @ obesity, gender analysis, socio—economic factors, health related factors,
generalized estimating equation model
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