creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[ UCI ] 1 804: 11046- 000000514815

OPAHE TZg 9 BA 22l
: AU67] FRAZGERA) AZ(2007-2015)S o83

9] o)A A 2 & (random intercept model) 4

AAdga BAg st
RAARASS RARABAE



MAWE m2kE e A-d 29l

: AU-67] ZNA7IFYZAL AB(2007-2015)E o83

o,
Lo,
i
i

HE2 H(random intercept model) ¥4

o
A= A+ 3 3

o] =i B YAlehy] =R o= AEd

20174 129 o
AAdgtn wAY
BARAGL BARYRYAF

S



upoje) RAT AA15ts)

K

(e]
-5~

SpED

DEPN

SRR

lo

A<

o]
=

SpED

0]
=

20179 124



]

o

nR

N

Hr

3

=0

B!

=

A9

1.

11

3, G2 0] A O] werrerernreneisi it

¢
T
qr
Mo

‘

s
Hr

Gt
o

i

oy
T

B!

28
33
36
36
.38

-

i
-

)

T

Uz

x
i

_
N

%0

~
‘ml

T

44
45
55

i

{+
=)

-

JwAlO

!

_
~

%0

X
d’

T



66

66
74

_ZE

ol

2. A Aol i

34

=
nR
]

E

96



Table 1.
Table 2.
Table 3.
Table 4.

Table 5.

Table 6.

List of tables

Deﬁnition Of indiVidual level Variables ............................................. 20
General characteristics of study population ««:sseeeeemsreeemmnenenn 30
Descriptive statistic of regional level variables «owssoeeeeerreseeeeeeeen 33

Unadjusted odds ratio and 95% confidence interval of factors
aSSOCiated Wlth belt TIOTI—TLSE *+veseereeesrerensensseustustuettontuctuentstuetunttneannes 40
Adjusted odds ratio and 95% confidence interval of factors
aSSOCiated Wlth belt non—-use in §0075) 0 DRRCERL L T LT PP O PO PR PR PPIPPIPPRIPROPPISS 49
Adjusted odds ratio and 95% confidence interval of factors

associated with belt NON—USE 111 WOITIET] “rrereerrerenerressesseneseseunseancncs 60



Figure 1.
Figure 2.

Figure 3.

Figure 4.
Figure 5.

Figure 6.

List of figures

Framework of Study. e wtwesesssmsssmsssmsssisiiisisisiis s 7
Selection process of the Study popUlation. -« sswessssesssssssssesens. 10
Answer distribution of the question, “Do you wear safety belt

When you drive?”_ .............................................................................. 12
Distribution of registered car per 100 people. =«weseeeeeseresneseeness 34
DiStributiOﬂ Of road extension PEL CAL, weereressernsesssnnnssesninnnsniians 34
DiStribution Of average dally mileage. ............................................ 35

_iv_



or

np

—_—

0

e
o

oF

o

oo

i~

W

&
o)

;o.._

oo

°|

i

P A4-67] T RNARZFFEAF AE(2007-2015

9l o] dH 2 & (random intercept model) &4

o

Yo

95% 0]

)

o)
oF
o

olo

w

-

R

Aol A

O
fi

)
J =

LY

A% el 24 4

o

pol, #7h

S

= A Eaz

|

o

H Q9

)

o

Jo
_

oo
il

B <)

A

A5g
A

J
A%

8

=

)
A3 A

-
T

5]
2 SAS version 9.4

w78 15,3584, <174 10,4088 =

e ERECEE

-

1 52 &
o A &

o

1

3]

=

=

A4-67] 5 A7FG FF2A AE(2007-2015)¢F F A

.

| A

o

=
=

S|
o

—~
o
rvge]

e

)A
]

:'

<
i)

A

Faew 7]

, 1670 A

Tk
-
=)
e

fife)

ojo

el

B

3h

<)

SEEESRIEE

[e)

R

[¢)

B

=

7 e ol A

T

pA

52 94 31.7%, 443 223%= HFY 1t 2ot



"_'- k- b
L | -
kL

e 71E A WS}
= A5, 24 7}

£33l Aoz yelyth o4

]

=0
==

o}
)

o=

I EE R

]

)

Ao Z velyth Yy BF 604 o] Aol H]

2011 o] $-of], o

S

7 olg)

R B (e M B PSR MR S I AR R RS IS 2

3]

=
T

3%, oksted 7

A1

A}

o

™
o

3l

of H

o
T

4%, Bl =7} 185-25kg/m') 7

[ =N
L

|

A

~
fi%e)

S
=

)

—~
o

ofy
X
o

)

B3

-
T

o

i

)

HolA 297} At

Eaiten=

=]
E

3

</

X
o

p—

0

T
o
o
el

o

o] A7 FAAE

2 uete)

Az ggxo ¢

gl 7]

=

7]

fsi3
=

FEA TN =

- Vi



I. lﬂi

T

1. a7u7d 2 224

FAWE g ABA AAn A P AG PSR 13
Polch AMEE S B Aol DA AER AL A Bof

Vel A= A4S S0t E S0l AU vE A Fulsl= A
TE3 2 o g FAY = AS o Wskth(National Highway Traffic
Safety Administration: NHTSA, 2001). ZL&#]A <tAWEZES wjd 5839
B T 7%E B0%, AMES 45%, BEH Y] AS T84S 65%, AHY S
60% A1 4 ATHINHTSA, 2000). &= 2&27F 18 wf 520 =}
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sk AbaE T3 2014\ 4,762 0.2 M| =1(32,6757), ¥ (4,838%) T o=
BOTHOECD, 2015). <, ¢t E v 283 ddd A Aol vi
vhetel HlE g-2lupetel A Atk E 4 Qv SpAINE ekl bW E
2852 A 84.4%, S 194% = HA (A 98%, S A 97%),

% =7 (Great Britain, North Ireland 2}Z} k34 95 98%, S1x4A] 88, 95%),

o

D A4 dE AT F
(IRTAD, 1998)

of

Zoll A Astel el os) Add AtuE doew I



)= (SEEA] 84%, Sl 70%), LR (A4 97.9%, SlFA 68.2%) 5

H el Ak o g e Holth(World Health Organization: WHO, 2015).
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Health Interview Survey
of KNHANES IV, V, VI(2007-2015) Statistics Korea

(16 Cities, 25,766 people)

Individual level(level-1) variables Regional level(level-2) variables

Sociodemographic factors

Age, Marital status, Family type,

The number of family living together,
Survey year, Education, Occupation,
Average monthly household income, Registered car per 100 people
Residential type, Housing ownership,

Private health insurance

Road extension per car
Health behavior & health status factors

Smoking, Drinking, Walking, Average daily mileage
Health examination, Sleeping duration,
Waist circumference, Body mass index,
Perceived health status, Stress,

Chronic disease

|

Null model: No predictors, just random effect for the intercept

|

Model 1: Null model+level-1 Sociodemographic factors

Model 2: Model 1
+level-1 Health behavior & health status factors

|

Model 3: Model 2+level-2 fixed effects

U

Safety belt non-use

Figure 1. Framework of study.
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Health Interview Survey of
KNHANES IV, V, VI (2007-2015)
Respondents (N=73,353)

No self drivers, Age<19
(N=36,245 excluded)

No answer (N=9,630 excluded)

Age>19, Self drivers
(N=27,478)

Missing data, Don’t Know,
No answer, Response error
(N=1,712)

Final study population (N=25,766)
Men(N=15,358), Women(N=10,408)

Figure 2. Selection process of the study population.
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Figure 3. Answer distribution of the question, “Do you wear safety belt when you drive?”.
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Table 1. Definition of individual level variables

Variable Category
Sociodemographic factors

Sex Men (Ref.)
Women
19-25
26-29
30-39

Age 40-49
50-59

60 or more (Ref.)

Marital status

Married, with spouse (Ref.)

Married, without spouse

Unmarried

Family type

Single person

1st generation household

2nd generation household (Ref.)

>3rd generation household

The number of
family living together

Ni—=IO

3 (Ret.)

o

>5

Survey year

2007 (Ref.)

2015

Education

Elementary school or less

Middle school

High school

College or above (Ref.)

Occupation

Managers and experts (Ref.)

Office workers

Service and sales workers

Farmers and fishers

Mechanics and assemblers

Simple labor workers

SO O GO IDD s 100 DN = [COI00i SO O QO O QO O s E 00N Q0N = 00 O s 1 00 DD = | D=

No workers(housewife, student ect.)

Ref. Reference
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Table 1. Definition of individual level variables (continued)

Variable Category
] T
household income 3' 1’860*2’890

(1,000KRW) 4. >2,.890
Residential type é ﬁi‘? Iz?;?:néif 2
Housing ownership % %gs (Ref.)
Private health insurance 1. Yes (Ref)
2. No

Health behavior & health status factors

Smoking

Non-smoker (Ref.)

Ex-smoker

Current smoker

Drinking

Non-drinker

Social drinker (Ref.)

Risky drinker

Walking

Yes (Ref.)

No

Health examination
(General, cancer exam)

Both (Ref.)

Either

Neither

Sleeping duration (hours)

<6

7-8 (Ref.)

>9

Waist circumference (cm)

<74.7 (Ref.)

74.7-81.6

81.6-88.3

>83.3

Body mass index (kg/m’)

<18.5

18.5-25 (Ref.)

>25

Perceived health status

Very good

Good (Ref.)

Fair

Poor

Very poor

Stress

Severe

Moderate

Mild (Ref.)

Almost no

Chronic disease

No (Ref.)

S Bt el ST HEH Hal IS Hoanl FEHCEH S H ol IS 1S H ol ISSHSH el IS FadiHal ISSHS SHeny

Yes

Ref. Reference
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Table 2. General characteristics

of study population

Men Women
Characteristic (N=15,358) (N=10,408) 2% p-value
N (%) N (%)
Dependent variable
1. No 4,865 (31.7) 2,318 (22.3)
Safety belt use =55 10,493 (683) 8000 (77.7) V313 <0001
Independent variables
Sociodemographic factors
1. 19-25 832 (5.4) 582 (5.6)
2. 26-29 820 (5.3) 708 (6.8)
3. 30-39 3,315 (21.6) 3,137 (30.1)
Age 4. 40-49 3519 (231) 3001 (288) o 66 <0001
5. 50-59 3,233 (21.1) 2,177 (20.9)
6. 60 or more (Ref.) 3,609 (23.5) 803 (7.7)
1. Married,
with spouse (Ref.) 12,456 (81.1) 8,387 (80.6)
Marital status 2. Married, 219.34 <0.001
without spouse 610 (4.0) 797 (7.7)
3. Unmarried 2,292 (14.9) 1,224 (11.8)
1. Single person 692 (4.5) 339 (3.3)
2. st generation 3354 (21.8) 1500 (14.4)
Family type 3. 2nd generation 113.62 <0.001
household (Ref.) 9,661 (62.8) 7,381 (70.9)
4., >3rd generation
household 1,661 (10.8) 1,188 (11.4)
0.0 695 (4.5) 341 (3.3)
The number of L. 1 3,699 224.13 1897 518.2§
- .. 2. 2 3,982 (259 2,797 (26.9
family living 55y 4881 (318) 3761 (36.1) 9P-29 <0.001
together 4. 4 1,486 (9.7) 1,163 (11.2)
5. =5 615 (4.0) 449 (4.3)
1. 2007 (Ref.) 599 (3.9) 421 (4.0)
2. 2008 1,903 (12.4) 1,216 (11.7)
3. 2009 2,193 (14.3) 1,293 (12.4)
4. 2010 2,003 (13.0) 1,364 (13.1)
Survey year 5. 2011 1,957 (12.7) 1,354 (13.0)  29.81 <0.001
6. 2012 1,784 (116) 1227 (11.8)
7. 2013 1,713 (11.2) 1,246 (12.0)
8. 2014 1577 (10.3) 1,117 (10.7)
9. 2015 1,629 (10.6) 1,170 (11.2)
I Elementary school 1 611 (105 654 (63)
Education 2. Middle school 1,701 (11.1) 876 (8.4) 74.70 <0.001
3. High school 5,803 (37.8) 4,247 (40.8)
4. College or above (Ref.) 6,243 (40.6) 4,631 (44.5)

Ref. Reference
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Table 2. General characteristics of study population (continued)

Men Women
Characteristic (N=15,358) (N=10,408) 2% p-value
N (%) N (%)
1. Managers and experts — g30 139y 1727 (166)
(Ref.)
2. Office workers 1,990 (13.0) 1,023 (9.8)
3. Service and sales
workers 1,964 (12.8) 1,692 (16.3)
Occupation  + Larmers and L199 (7.8) 328 (32) 293674 <0.001
5. Mechanics and
assemblers 3,427 (22.3) 257 (2.5)
6. Simple labor
workers 1,068 (7.0) 629 (6.0)
7. No workers 2,808 (183) 4,752 (45.7)
(housewife, student ect.) ’ : ’ :
1. <1,180 (Ref.) 4257 (27.7) 2,071 (19.9)
Average monthly™) ™)y ) g 3,856 (25.1) 2,436 (23.4)
household
; 151.51 <0.001
mncome 3. 1,860-2,890 3,948 (25.7) 3,058 (29.4)
(1,000KRW)
4, >2,890 3,297 (215) 2,843 (27.3)
i i 1. Apart t (Ref. 7,766 (50.6 6,363 (61.1
Residential partment (Ref.) ( ) ( ) 141.09 <0.001
type 2. Not apartment 7592 (49.4) 4,045 (38.9)
; 1. Yes (Ref.) 11,247 (73.2) 7,574 (72.8)
Housing 387 0.049
ownership 2 No 4111 (26.8) 2,834 (27.2)
: 1. Yes (Ref.) 12,215 (79.5) 9,362 (90.0)
Private health 20049 <0.001
msurance 2. No 3,143 (205) 1,046 (10.0)
Health behavior & health status factors
1. Non-smoker (Ref.) 2,839 (185) 9,160 (88.0)
Smoking 2. Ex-smoker 4,291 (27.9) 456 (4.4) 6940.91 <0.001
3. Current smoker 8,228 (53.6) 792 (7.6)
1. Non-drinker 2,132 (13.9) 2,793 (26.8)
Drinking 2. Social drinker (Ref.) 11,848 (77.1) 7,468 (71.8) 900.81 <0.001
3. Risky drinker 1,378 (9.0) 147 (1.4)
) 1. Yes (Ref.) 13,184 (85.8) 8,893 (85.4)
Walking 0.03  0.859
2. No 2,174 (14.2) 1,515 (14.6)

Ref. Reference
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Table 2. General characteristics of study population (continued)

Men Women
Characteristic (N=15,358) (N=10,408) 2% p-value
N (%) N (%)
1. Both (Ref.) 6774 (44.1) 5219 (50.1)
Health examination =) “po 3573 (233) 2,320 (22.3) 17670 <0.001
(General, cancer exam)
3. Neither 5011 (32.6) 2,869 (27.6)
1. <6 6,392 (41.6) 3,888 (37.4)
Sleepl(iiuf;‘)ram“ 2. 7-8 (Ref.) 8119 (52.9) 5805 (558) 56.03 <0.001
3. =9 847 (55) 715 (6.9)
1. <747 (Ref) 1771 (115) 4668 (44.9)
o 2. TA7-81.6 3428 (22.3) 2,959 (28.4)
WalSt Clrcumference 334915 <0001
(cm) 3. 81.6-88.3 4781 (31.1) 1,686 (16.2)
4. =833 5378 (35.0) 1,095 (10.5)
1. <185 318 (2.1) 650 (6.2)
B .
ody (km;fr;)mdex 2. 185-25 (Ref) 9,117 (59.4) 7,367 (70.8) 690.86 <0.001
3. =25 5923 (386) 2,391 (23.0)
1. Very good 913 (5.9) 455 (4.4)
2. Good (Ref.) 5335 (34.7) 3,472 (33.4)
Perceived 3. Fair 7070 (46.0) 4,887 (47.0) 60.24 <0.001
health status
4. Poor 1,813 (11.8) 1,447 (13.9)
5. Very poor 227 (1.5) 147 (1.4)
1. Severe 589 (3.8) 475 (4.6)
2. Moderate 3,236 (21.1) 2,488 (23.9)
Stress 49.38 <0.001
3. Mild (Ref.) 9,199 (59.9) 6,329 (60.8)
4. Almost no 2334 (152) 1,116 (10.7)
1. No (Ref) 11,167 (72.7) 8892 (85.4)
Chronic disease 270.94 <0.001
2. Yes 4191 (27.3) 1516 (14.6)

Ref. Reference
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Table 3. Descriptive statistic of regional level variables

i

Registered car

Road extension

Region Average daily
) per 100 people per car
Variables (car) (km/1,000cars) mileage (km/car)
1. Seoul 29.00 2.75 38.10
2. Busan 32.00 2.70 40.98
3. Daegu 39.00 2.54 39.20
4. Incheon 37.00 2.52 43.23
5. Gwangju 37.00 3.10 40.48
6. Daejeon 39.00 3.36 38.33
7. Ulsan 40.00 3.85 37.10
8. Gyeonggi 36.00 3.05 40.65
9. Gangwon 41.00 15.85 38.90
10. Chungbuk 41.00 10.55 40.30
11. Chungnam 42.00 8.58 41.19
12. Jeonbuk 39.00 10.98 41.10
13. Jeonnam 39.00 13.99 42.75
14. Gyeongbuk 43.00 10.88 39.00
15. Gyeongnam 43.00 9.13 40.78
16. Jeju 51.00 11.45 41.80
Descriptive statistic
Mean 39.25 7.21 40.24
Median 39.00 6.22 40.57
Q-range 450 8.03 2.19
Max 51.00 15.85 43.23
Min 29.00 2.52 37.10

_33_



0

L

A

g

. o
Eegistered car per 100 people 50
o fcar)
o 51
50 a3 a3 [ 5
o 4p 41 a1 42
. a5 37 37 39 39 39 39
20 32
30
- 40 &
14
o 35
L o & En = o
2 F o4 & o
- S Y > LS
o LAl Ea 20
W % 3

Figure 4. Distribution of registered car per 100 people.

AT 1008 F AEY SEYF Y wEe A AFGINE, 7173

A Aol AL (29t) Bty oF 1.768]2] =}o]7F A AT, H S 39.25,
=94 39.00, AHENFE 45007 vEFYTH(Figure 4).

Road extension per car
{km/1,000 cars)

15.85
1399 1

1055 10.88 10,98 1143

gsg 213

335 .85

252 254 270 275 =05 3.10

UHHHHH | 0

S S & & R e e
i o o+ \ d - CH o o i bl ks ol o iy
LIRS L & & 9 \“o &L F o & &
g & S o P § & & S <
h e 4 [c)) & - P 5 g 2 R =
™ o g % @ G o) [yl 5 n o
- H & & s -
B ¥ % b N "
S J

Figure 5. Distribution of road extension per car.

AT mRAde P4 05.85kmel A 7HE A ar, 1% (2.52km) el A
7bd d@ol 7 A g oF 629u1 9] AbolE HAH. HIt 721, T8 6.22,
AHE 91 8.030 2 e tH(Figure 5).

_34_



. B L3
Average daily mileaze R #5

A8 O .
K ifod) VTl R
::: 4110 180 1) 42
42,00 40.98 4110 41
4100 4030 40.48 40.65 40.78
40,00 3g g 39.00 3520 "
39.00 3g.10 3833 405
3800 3710 ¢
37.00
36.00
35.00 39
34.00

o o) £ SRR S * 2 B o o 3 & Py & F

FE LI T AT AP AT TS S
A O A A ShRE F . A T S & -
& P F ¥R G B e I LI - LR 3.5
Wi o b--‘a R . e o ¥ r W E
&'l n,‘? G

Figure 6. Distribution of average daily mileage.
19 F FY A= 4HE7.10km) A A 7S #3213 (43.23km) ol A
M Adg. 7 A9 Zrel= oF 1.17v1 2] Aol e, HaS 40.24,

T T e 4057, AFE T 2192 YERSLTH(Figure 6).

_35_



3. AHAEE 1 FEe] #d 29

L

&
rok
i
(e
b
M
£

N2 E BASA B FHlA A R A S HAWE v g

g9lo] BHAARS FUS FE3] AHH T Table 4).

7b E A

Ao nEF RE AFAE Y Mgl dHABES v HED
=7k FAA R FosHA e T 60T o] el Hl sl 20th ol A =
Aol FE&FF, 30~-50tM = Aol =&FE FHAMES ML
e z=n7L EolAlE AFE BAE ]EodA wlextek FAskE A 5ol
Hla) m &l Aol tHWES n A& e @ =7t

2 vebgoh 24T Sl v 1Ay e
A5-o SkHAMEE v =83 9 =H] 7L 0.78(95%CI=0.72-0.86), 21 =S
A9 B Eol 39 Aol va) 1M Ao e

0.82(95%CI=0.75-0.91) & v}tEF Tl &= 20073 W] Y

SolA i ABe oo B, A8 L B FAR va Yol
Ga FAR A9 FAUWE

1.84(95%CI=1.59-2.14)e] L 3L, FA (F5-, 3tA &) B ol L=H 7}t

0.86(95%CI=0.76-0.97) o= YEtW . dHd 7t £50°] =555

_36_



obstE A%}

FA e kT,

Fols

AR

735l

sl e

on

u

186-289

HA HEFSE T

25

ZR7F A=

oj

ki3

1el=dE Al

I

T H A ZE 3}

_Eﬁ

o

e AS g F Aol v 3]

1.45-1.76) & }Eebwt}.

217} 1.59(95%CI

o
a

H] 7} 0.89(95%CI=0.80-0.98),
1.27-1.61)°] A t}.

o =
S =

)

—_
o

271E

H] 7} 1.43(95%CI

o =
o=

R

o

!
ol Bl BA &= A5l (OR=1.45, 95%CI=1.32-1.60),

A

=
T

o
=

B

<]
7

DA =

I

75

|

, H¥F=7}F 18.5-25kg/m'$

I 25kg/m* ]/l 7 9-(OR=1.19, 95%CI=1.11-1.28)°l] <t HEF

9]

wr

H]

]
W
=
o
o)
W
.
W
]

=

f==%
=

~
70
o

®
o
N

i
R

~
o

—
fite)

ojo

~

)

=7

Ea

o~ =
=1

1

ZE¢®

b e sk,

Fols

FAHo=

-
R

= 75l

—
fite)

o] Al
1

B

ujsf Al 7

0.77-0.90) . = L E}SET

H] 7} 0.83(95%CI

o =
o=

Ho

NF

1.04-1.10), A&+ A W3

H] 7} 1.07(95%CI

=

1.08(95%CI=1.05-1.11)%1 A& =2 tEbRLT)

_37_



HA % mREA R E40 e d e AR el A

FAWEES Mg ozt EARCR folatAl UETh 60

WES VGG E & WA

WA BASE Aol vla WeaAst BARA @i Aol «zust

1.23(95%CI=1.04-1.46), "= -5l 1.50(95%CI=1.31-1.72) > =
et FA 9 g2A 24 7EESRl Aol v 3ATH o] 7FE<l
Agol AW ES w28 Q=7 1.28(95%CI=1.11-1.48), 1=
Aelg FA 7h=el 398l Aol v 48l B ol =H 7t
1.35(95%CI=1.16-1.58), 57 ¢l 7%l 1.53(95%CI=1.23-1.91) 2. =
ERSE T 2007 tiE] 20120 PR EES v g e =H] T}
1.44(95%CI=1.09-1.89)¢] A t}. W= o] win] T& =39 4+

2
2E, TF o2 o2t 2 A% G #EA, AEvt 9
E

v FTAA WY FEo |

H)
o[-N
>
2
o
o
o
o
N
z

_38_



ZE g 2 Haol A

A &

9]

A Aol H

=
]

H] 7} 1.49(95%CI
1.83(95%CI=1.56-2.15) 2 = 1} et}

stk vl

el

1.20-1.85), & A

o =
S =

=17} 0.86(95%CI1=0.77-0.95) 2. 2 1} E}y; o1}

FA I 2 998 FA

@)
-

A skt 271 &

S

_o/]

o] 51 (OR=1.43, 95%CI=1.26-1.62),

o
T

o}

it

—
fIfe)

=
E=

okl

o
=T

ol
5

]

o
S B

]

AR

N

)
2

el
@)
&
o

|

ZH| 7} 1.22(95%CI=1.02-1.46) ©] A }.

of

o)
Mo

<)

T

A

X
J]

N

o

74 - (OR=1.19,

1.11-1.38), W&

H &<l 49 (0OR=1.24, 95%CI

95%CI=1.03-1.38)°] FHHWEZ |

=
—=

—_
fils)

—_
fite)

A

|
—~
fite)
olo

w

=1.07-1.34),

H] 7} 1.20(95%CI

& o=

2}

]

o] =71+ A% L=H7F 1.51(95%CI=1.23-1.87) & eyt

H

=13
s

]

ks

2 4545 10 FHE5E

j

[}
H| 7} 1.05(95%CI=1.02-1.08), A& =}

|

N

R

=

of

of

T AL 1km S7FE 52 221 7F 1.12(95%CI1=1.02-1.24)%1 Ao =

UEb ko

_39_



K
2
"'_tll‘_‘:_;'.}

Table 4. Unadjusted odds ratio and 95% confidence interval of factors associated with belt non-use

_ Men Women
Characteristic OR 95%CI pvalue OR 05%CI D-value
Individual level variables
Sociodemographic factors
1. 19-25 2.09 (1.78 2.46) <0.001 2.22 (1.73 2.84) <0.001
2. 26-29 1.72 (1.46 2.03) <0.001 1.85 (1.46 2.36) <0.001
A 3. 30-39 1.52 (1.37 1.70) <0.001 1.20 (099 1.47) 0.069
&8¢ 4. 40-49 1.64 (147 1.82) <0001 1.2 (0.91 1.36) 0.285
5. 50-59 1.66 (149 1.85) <0.001 1.02 (0.83 1.26) 0.838
6. 60 or more (Ref.) 1.00 1.00
1. Married, with spouse (Ref.) 1.00 1.00
Marital status 2. Married, without spouse 1.10 (0.92 1.31) 0.299 1.23 (1.04 1.46) 0.017
3. Unmarried 1.23 (1.12 1.36) <0.001 1.50 (131 1.72) <0.001
1. Single person 1.05 (0.89 1.24) 0.596 0.86 (0.65 1.14) 0.289
Family type 2. 1st generation household 0.78 (0.72 0.86) <0.001 1.02 (0.89 1.17) 0.779
3. 2nd generation household (Ref.) 1.00 1.00
4. >3rd generation household 1.11 (099 1.24) 0.075 1.28 (111 1.48) 0.001
0.0 1.05 (0.89 1.25) 0.545 0.88 067 1.17) 0.391
1.1 0.82 (0.75 0.91) <0.001 1.06 (093 1.22) 0.376
The number of 2. 2 0.95 (0.86 1.04) 0.249 0.99 (0.87 1.11) 0.817
family living together 3. 3_(Ref.) 1.00 1.00
4, 4 1.11 (098 1.26) 0.091 1.35 (1.16 1.58) <0.001
5 =5 1.25 (1.04 1.49) 0.015 1.53 (1.23 1.91) <0.001

Ref. Reference
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Table 4. Unadjusted odds ratio and 95% confidence interval of factors associated with belt non—use (continued)

Characteristic OR 9%/‘{/3 gl p-value OR \g/E)(%;?C?? p-value
1. 2007 (Ref.) 1.00 1.00
2. 2008 1.23 (1.00 1.52) 0.051 1.09 (0.83 1.45) 0.531
3. 2009 1.40 (1.14 1.72) 0.001 1.10 (0.83 1.46) 0.499
4, 2010 1.13 (0.92 1.40) 0.240 1.07 (0.81 1.42) 0.616
Survey year 5. 2011 1.27 (1.03 1.56) 0.026 1.20 (091 1.58) 0.199
6. 2012 1.41 (1.14 1.74) 0.001 1.44 (1.09 1.89) 0.010
7. 2013 1.61 (1.30 1.9%) <0.001 1.41 (1.07 1.86) 0.015
8. 2014 1.36 (1.09 1.68) 0.005 1.12 (0.84 1.49) 0.439
9. 2015 1.21 (0.98 1.50) 0.079 1.09 (0.82 1.45) 0.541
1. Elementary school or less 1.25 (111 1.41) <0.001 1.38 (1.14 1.67) 0.001
Education 2. Middle school 1.47 (1.31 1.66) <0.001 1.43 (1.20 1.69) <0.001
3. High school 1.65 (152 1.78) <0.001 1.22 (1.10 1.35) <0.001
4. College or above (Ref.) 1.00 1.00
1. Managers and experts (Ref.) 1.00 1.00
2. Office workers 1.04 (091 1.18) 0.568 1.28 (1.07 1.55) 0.009
3. Service and sales workers 1.71 (151 1.94) <0.001 1.46 (1.25 1.72) <0.001
Occupation 4. Farmers and fishers 1.84 (159 2.14) <0.001 2.38 (1.84 3.08) <0.001
5. Mechanics and assemblers 1.47 (1.32 1.64) <0.001 1.21 (0.88 1.65) 0.245
6. Simple labor workers 1.40 (1.20 1.63) <0.001 1.21 (0.97 1.50) 0.096
7. No workers(housewife, student ect.) 0.86 (0.76  0.97) 0.014 0.99 (0.86 1.14) 0.867

Ref. Reference
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Table 4. Unadjusted odds ratio and 95% confidence interval of factors associated with belt non-use (continued)

Men Women

Characteristic — OR 95%4CT o valie  OR 95%4C1 b value
1. <1180 (Ref. 1.00 1.00
&Vuiahg; drrigrclgrlz 51180~ 1.860 104004 T4 046000806 T3 0,806
(1 COOKRW) 3. 1,860-2,890 0.99 (0.90 1.09) 0897 0.85 (0.7470.97) 0013
: 4. =2.890 0.88 (0.80 0.97) 0014072 (0.6370.83) <0.001
Residential tve 1. Apartment (Ref.) 1.00 1.00
yp 2. Not apartment 133 (1.2471.43) <0.001 155 (1417 171) <0.001
Housing ownership 1. Yes (Ref) 1.00 1.00
2. No 194 (115 1:34) 00017132 (11971.46) <0.001
Private health insurance L. Yes (Ref) 1.00 1.00
2. No 0.83 (0.760.90) <0001 199 (1,05~ 1.41) 0.011
Health behavior & health status factors
1. Non—-smoker (Ref.) 1.00 1.00
Smoking 9 “Ex-smoker 111 (100124 0051149 (15071.85) <0.001
3. Current smoker 159 (1.45 176 <0.00171.83 (1562.15) <0.001
1. Non-drinker 0.89 (0.80 _0.9%) 0022 0.86 (0.77 095) 0.004
Drinking 9 Social drinker (Ref.) 1.00 1.00
3. Risky drinker 1.43 (157 161 <0001 131 0.901.89) 0.155
Walking 1. Yes (Ref) 1.00 1.00
2. No 1.45 (1327160 <0001 143 (196 1.62) <0.001
- 1. Both (Ref.) 1.00 1.00
Health examination 5 Either 1147 (104 195) 0005109 AT 145 20,001
(General, cancer exam) 5 Neither 150 4717220001 1.44 (1997 1.60) 0,001

Ref. Reference
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Table 4. Unadjusted odds ratio and 95% confidence interval of factors associated with belt non—use (continued)

. Men Women
Characteristic OR B2 CI p—value _OR 9Bl pvalue
1. <6 0.99 (092 1.06) 0.697 .95 (0.86 1.05) 0.337
Sleeping duration (hours) 2. 7-8 (Ret.) 1.00 1.00
3. =9 1.15 (0.99 1.34) 0.063 1.22 (1.02 1.46) 0.032
1. <747 (Ref.) 1.00 1.00
Waist circumference (cm) 2. 747-81.6 0.90 (0.80 1.02) 0.110 0.98 (0.83 1.10) 0.757
3. 81.6-88.3 0.89 (0.79 1.01) 0.063 1.02 (0.89 1.16) 0.803
4. >88.3 1.01 (0.90 1.14) 0.862 1.04 (0.89 1.22) 0.624
1. <185 1.19 (094 152) 0.151 1.00 (0.82 1.21) 0.977
Body mass index (kg/m’) 2. 185-25 (Ref.) 1.00 1.00
3. =25 1.19 (1.11  1.28) <0.001 0.99 (0.88 1.11) 0.835
1. Very good 0.90 (0,77 1.06) 0.203 1.20 (0.95 1.52) 0.125
2. Good (Ref.) 1.00 1.00
Perceived health status 3. Fair 1.16 (1.07 1.26) <0.001 1.24 (1.11 1.38) <0.001
4. Poor 1.21 (1.08 1.36) 0.001 1.19 (1.03  1.38) 0.022
5. Very poor 1.24 (0.93 1.64) 0.143 94 (0.62 1.44) 0.776
1. Severe 1.32 (1,11 158) 0.002 151 (1.23 1.87) <0.001
Stress 2. Moderate 1.21 (1.11  1.32) <0.001 1.20 (1.07 1.34) 0.001
3. Mild (Ref.) 1.00 1.00
111. Alm(ostfr)lo (l)gg (0.69 0.85) <0.001 (1)8(2) (0.78 1.08) 0.283
- - . No (Ref. . .
Chronic disease 5 Yes 0830777 0:90) 0001090079 108) 0195
Regional level variables
Registered car per 100 people (car) 1.07 (1.04 1.10) <0.001 1.05 (1.02 1.08) 0.004
Road extension per car (km/1,000 cars) 1.08 (1.05 1.11) <0.001 1.06 (1.03 1.09) <0.001
Average daily mileage (km/car) 1.12 (1.00 1.26) 0.054 1.12 (1.02 1.24) 0.022

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in men

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 9525CI p-value
Individual level variables
Sociodemographic factors
1. 19-25 231 (1.83 292) <0.001 202 (158 259) <0.001 201 (1.57 258) <0.001
2. 26-29 216 (1.74 269) <0.001 1.78 (1.41 224) <0.001 1.77 (1.40 2.23) <0.001
Age 3. 30-39 1.82 (157 2.11) <0001 144 (1.22 1.69) <0.001 143 (1.22 1.68) <0.001
4. 40-49 179 (156 2.06) <0001 151 (1.31 1.75) <0.001 150 (1.30 1.74) <0.001
5. 50-59 162 (143 1.83) <0.001 146 (1.28 1.65) <0.001 145 (1.28 1.65) <0.001
6. 60 or more (Ref.) 1.00 1.00 1.00
1. Married, with spouse (Ref) 1.00 1.00 1.00
Marital status 2. Married, without spouse  1.02 (0.84 125 0813 095 (0.77 1.16) 0602 095 (0.77 1.16) 0.581
3. Unmarried 094 (081 1.09) 0411 091 (078 1.06) 0206 091 (0.78 1.06) 0.206
1. Single person 1.05 (087 128 0601 1.06 (087 1.29) 0546 1.06 (0.87 129 0.565
2. 1st generation household 0.92 (0.83 1.02) 0132 093 (0.84 1.04) 0196 093 (0.84 1.03) 0.177
Family type 3. (ZIr%l(eif%eneration household 1.00 1.00 1.00
4. =>3rd generation household 1.13 (1.01 1.27) 0036 112 (1.00 1.26) 0.057 112 (099 1.26) 0.062

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in men (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 952%CI p-value OR 9525CI p-value
1. 2007 (Ref.) 1.00 1.00 1.00
2. 2008 118 (096 146) 0125 1.15 (093 1.43) 0200 114 (092 141) 0.247
3. 2009 139 (1.12 1.71) 0.002 134 (1.08 1.65) 0.007 132 (1.07 1.63) 0.011
4. 2010 1.20 (097 148) 0.098 124 (1.00 154 0.054 122 (098 152) 0.073
Survey year 5. 2011 138 (1.11 1.71) 0.003 145 (1.16 1.80) 0.001 142 (1.14 1.77) 0.002
6. 2012 159 (1.28 197) <0.001 1.71 (1.37 2.13) <0.001 169 (1.36 2.10) <0.001
7. 2013 177 (143 220) <0.001 190 (152 2.37) <0.001 1.87 (150 2.33) <0.001
8. 2014 155 (125 193) <0.001 161 (1.29 202) <0.001 159 (1.27 1.98) <0.001
9. 2015 140 (1.12 1.75) 0.003 147 (1.17 1.84) <0.001 144 (1.15 1.81) 0.002
1. Elementary school or less 146 (126 1.70) <0.001 131 (1.12 153) <0.001 130 (1.12 1.52) 0.001
Education 2. Middle school 155 (135 1.79) <0.001 142 (123 164) <0.001 142 (1.23 1.64) <0.001
3. High school 155 (142 1.70) <0.001 147 (134 161) <0.001 146 (1.33 1.61) <0.001
4. College or above (Ref.) 1.00 1.00 1.00
1. Managers and experts (Ref.) 1.00 1.00 1.00
2. Office workers 098 (0.85 1.11) 0708 099 (087 1.13) 0874 099 (0.87 1.13) 0.903
3. Service and sales workers 142 (124 161) <0.001 135 (1.18 154) <0.001 135 (1.18 1.54) <0.001
Occupation 4. Farmers and fishers 174 (147 2.07) <0.001 172 (145 2050 <0.001 171 (1.44 2.03) <0.001
5. Mechanics and assemblers 115 (1.01 1.30) 0.030 1.13 (1.00 128 0056 113 (1.00 1.29) 0.050
6. Simple labor workers 119 (1.00 1.40) 0.047 1.20 (1.01 142) 0.034 121 (1.02 1.43) 0.031
7. No workers(housewife, student ect.) 0.84 (0.73 097) 0.016 0.84 (0.73 097) 0.017 084 (0.73 097) 0.018

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non—use in men (continued)

Ch teristi Model 1 Model 2 Model 3
atacteristic OR  9%CI  pvalue OR  9%CI  pvalue OR  9%CI  pvalue
Average monthly 1. <1,180 (Ref.) 1.00 1.00 1.00
household income 2. 1,180-1,860 1.00(0.90 1.10) 0963 1.02 (092 1.13) 0665 1.02 (092 1.13) 0659
3. 1,860-2,890 100 (090 1.12) 0943 104 (094 1.16) 0436 104 (094 1.16) 0439
(1,000KRW) 4. >2.890 092 (0.82 1.03) 0154 096 (0.85 1.08) 0496 096 (0.85 1.08) 0.505
Residential type 1. Apartment (Ref.) 1.00 1.00 1.00
2. Not apartment 120 (110 1.30) <0001 116 (1.07 126) <0.001 1.16 (1.07 126) <0.001
Housing ownership 1. Yes (Ref.) 1.00 1.00 1.00
2. No 109 (100 119 0049 105 (096 1.14) 0311 105 (096 1.14) 0310
, , 1. Yes (Ref.) 1.00 1.00 1.00
Private health insurance ™, "\ 095 (0.86 1.05) 0287 093 (0.84 1.03) 0.158 093 (0.84 1.03) 0.147
Health behavior & health status factors
1. Non—-smoker (Ref.) 1.00 1.00
Smoking 2. Ex-smoker 111 (099 125) 0083 111 (099 125 0.083
3. Current smoker 143 (129 159) <0001 143 (129 159  <0.001
1. Non-drinker 102 (091 1.14) 0726 102 (091 1.14) 0.740
Drinking 2. Social drinker (Ref.) 1.00 1.00
3. Risky drinker 119 (105 134) 0006 119 (1.05 1.34) 0.006
Walking 1. Yes (Ref.) 1.00 1.00
2. No 128 (116 141) <0001 128 (116 141)  <0.001

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in men (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 9525CI p-value
o L 1. Both (Ref.) 1.00 1.00
ealth examination -
2. Either 1.07 (097 1.18) 0.206 1.06 (096 1.18) 0.222
(General, cancer exam) 3T 134 (123 147 <0001 135 (123 147 <0.001
1. <6 099 (092 1.07) 0818 099 (092 1.07) 0.833
Sleeping duration (hours) 2. 7-8 (Ref.) 1.00 1.00
3. =9 111 (095 1.30) 0203 1.11 (095 1.29 0.207
1. <747 (Ref.) 1.00 1.00
Waist circumference (cn) 2. 74.7-81.6 097 (0.85 1.12) 0683 097 (0.8 1.12) 0.696
3. 81.6-88.3 098 (0.86 1.13) 0802 099 (08 1.13) 0.839
4. >88.3 1.03 (0.88 1.21) 0.689 1.04 (089 1.22) 0.658
1. <185 111 (0.85 145) 0440 1.12 (0.86 1.47) 0.399
Body mass index (kg/m’) 2. 185-25 (Ref.) 1.00 1.00
3. =25 115 (1.04 1.27) 0.008 1.15 (1.03 1.27) 0.009
1. Very good 093 (079 1.10) 0392 093 (0.79 1.10) 0.389
2. Good (Ref.) 1.00 1.00
Perceived health status 3. Fair 1.07 (098 1.16) 0116 1.07 (098 1.16) 0.134
4. Poor 1.11 (098 1.26) 0.090 1.11 (098 1.26) 0.098
5. Very poor 1.27 (094 1.72) 0124 1.25 (093 1.70) 0.143

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in men (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 95%CI p-value
1. Severe 1.19 (099 143) 0.059 120 (1.00 1.44)  0.056
2. Moderate 1.16 (1.06 1.27) 0.002 1.16 (1.06 1.27)  0.002
Stress :

3. Mild (Ref.) 1.00 1.00
4. Almost no 085 (076 0.94) 0003 084 (0.76 0.94)  0.003

Chronic disease 1. No (Ref.) 1.00 1.00
2. Yes 099 (090 1.09) 0808 099 (090 1.09) 0.801

Regional level variables

Registered car per 100 people (car) 1.03 (1.00 1.06) 0.022
Road extension per car (km/1,000 cars) 1.05 (1.02 1.08) 0.002
Average daily mileage (km/car) 1.04 (097 1.10) 0.284

Measures of variation or clustering

Variance S.E. p-value Variance S.E. p-value Variance S.E. p-value

Area level variance
0.145 0.054 0.004 0.147 0.055  0.004 0.034 0.015 0.012

ICC (Hy : Variance of random intercept=0) 0.042 <0.001 0.043 <0.001 0.010 <0.001

Ref. Reference
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Table 5. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in men (continued)

Model fit Model 1 Model 2 Model 3
-2log likelihood 18148.34 17916.65 17895.80
AIC 18218.34 18030.65 18015.80
x? df  p-value x? df  p-value x? df  p-value
Difference of - 2log likelihood (Deviance)
582.73 33 <0.001 231.69 22 <0.001 20.85 3 <0.001

* Values are presented as odds ratio (95% confidence interval).
Model 1: Odds ratio was adjusted for individual level sociodemographic variables
Model 2: Odds ratio was adjusted for individual level sociodemographic, health behavior & health status variables
Model 3: Odds ratio was adjusted for individual level sociodemographic, health behavior & health status, regional level variables
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Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 9525CI p-value
Individual level variables
Sociodemographic factors
1. 19-25 343 (245 4.81) <0.001 299 (2.08 4.28) <0.001 294 (205 4.22) <0.001
2. 2629 293 (217 394) <0.001 251 (1.82 3.46) <0.001 249 (1.81 342) <0.001
Age 3. 30-39 1.82 (143 2.33) <0.001 161 (1.23 210) <0.001 159 (1.22 2.08) <0.001
4. 40-49 150 (1.18 1.90) <0.001 142 (1.10 1.82) 0.007 1.40 (1.09 1.80) 0.009
5. 50-59 1.10 (0.88 1.37) 0409 107 (0.85 1.34) 0580 1.06 (0.84 1.33) 0611
6. 60 or more (Ref.) 1.00 1.00 1.00
1. Married, with spouse (Ref.) 1.00 1.00 1.00
Marital status 2. Married, without spouse 126 (1.04 152) 0.021 1.22 (1.00 1.48) 0.048 122 (1.00 148 0.047
3. Unmarried 091 (073 1.12) 0354 089 (0.72 1.11) 0298 090 (0.73 1.11) 0.317
1. Single person 071 (052 096) 0.025 070 (051 095 0020 069 (051 0.94) 0.019
2. 1st generation household 1.04 (0.89 1.21) 0.640 1.01 (0.87 1.18) 0865 101 (0.86 1.18) 00918
Family type 3. (%;edf | )generation household 100 100 100
4. >3rd generation household 1.22 (1.05 1.41) 0009 120 (1.03 1.39) 0017 120 (1.03 1.39) 0.018

Ref. Reference
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Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 9525CI p-value
1. 2007 (Ref.) 1.00 1.00 1.00
2. 2008 1.09 (0.82 145 0549 1.09 (0.81 1.45) 0580 1.07 (0.81 143) 0627
3. 2009 114 (086 152) 0359 1.13 (085 150) 0412 1.11 (0.83 1.48) 0473
4. 2010 120 (090 159) 0215 1.16 (087 154) 0322 1.14 (0.86 152) 0.364
Survey year 5. 2011 139 (1.04 1.84) 0025 133 (099 1.77) 0.055 1.31 (098 1.75) 0.064
6. 2012 170 (1.28 2.26) <0.001 165 (1.24 220) <0.001 163 (1.23 218 <0.001
7. 2013 167 (126 222) <0.001 164 (1.23 2190 <0001 162 (122 216) <0.001
8. 2014 136 (1.01 1.82) 0041 131 (098 177) 0.071 130 (097 1.74) 0.085
9. 2015 137 (1.02 1.83) 0035 131 (098 177) 0071 130 (096 1.74) 0.086
1. Elementary school or less 161 (1.26 2.05) <0.001 153 (1.20 196) <0.001 152 (1.19 194) <0.001
Education 2. Middle school 161 (1.31 1.98) <0.001 156 (127 192) <0001 155 (1.26 191) <0.001
3. High school 122 (1.09 138 <0.001 1.19 (1.06 1.34) 0.004 1.19 (1.05 1.34) 0.005
4. College or above (Ref.) 1.00 1.00 1.00
1. Managers and experts (Ref.) 1.00 1.00 1.00
2. Office workers 1.14 (094 1.39) 0173 114 (094 1.38) 0.18 1.14 (094 1.38) 0.187
3. Service and sales workers 134 (1.12 1.60) 0.002 127 (1.06 152) 0.010 127 (1.06 152) 0.010
Occupation 4. Farmers and fishers 216 (1.62 2.83) <0.001 218 (163 292) <0.001 215 (161 2.87) <0.001
5. Mechanics and assemblers 1.07 (077 149) 0684 105 (076 147) 0757 1.05 (0.76 147) 0.761
6. Simple labor workers 1.07 (084 137) 0568 105 (0.82 1.34) 0706 1.05 (082 134) 0714
7. No workers(housewife, student ect.) 0.97 (0.84 1.14) 0733 097 (0.83 1.13) 0656 097 (083 1.13) 0676

Ref. Reference
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Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 952%CI p-value OR 95%CI p-value
Average monthly 1. <1,180 (Ref.) 1.00 1.00 1.00
household income 2. 1,180-1,860 1.10 (095 1.27) 018 1.11 (09 1.29)0 0.144 112 (096 1.29) 0.143
3. 1,860-2,890 1.00 (086 1.16) 0993 1.03 (0.89 1.19)0 0708 1.03 (0.89 1.19) 0.685
(100OKRW) 4, >2,890 093 (0.79 1.08) 0329 09 (0.82 1.13) 0627 097 (082 1.13) 0.657
Residential type 1. Apartment (Ref.) 1.00 1.00 1.00
2. Not apartment 129 (1.16 144) <0.001 127 (1.14 1.41) <0001 127 (1.14 141) <0.001
Housing ownership 1. Yes (Ref.) 1.00 1.00 1.00
2. No 118 (1.06 1.32) 0.003 1.14 (1.02 128 0.021 114 (1.02 1.28) 0.021
Private health insurance L. Yes (Ref) 1.00 1.00
2. No 1.15 (098 1.34) 0.096 1.13 (096 1.33) 0.140 1.13 (0.96 1.33) 0.141
Health behavior & health status factors
1. Non-smoker (Ref.) 1.00 1.00
Smoking 2. Ex-smoker 125 (1.00 157) 0.050 126 (1.00 157) 0.047
3. Current smoker 143 (1.20 1.70) <0.001 143 (1.20 1.70) <0.001
1. Non-drinker 093 (0.83 1.04) 0213 093 (0.83 1.04) 0.204
Drinking 2. Social drinker (Ref.) 1.00 1.00
3. Risky drinker 085 (058 1.25) 0405 085 (058 1.25) 0.398
Walking 1. Yes (Ref.) 1.00 1.00
2. No 134 (1.18 153) <0.001 134 (1.18 152) <0.001

Ref. Reference
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Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women (continued)

Characteristic Model 1 Model 2 Model 3
OR 95%CI p-value OR 95%CI p-value OR 9525CI p-value
1 . 1. Both (Ref.) 1.00 1.00
ealth examination -
2. Either 1.10 (097 126) 0151 1.10 (096 1.26) 0.153
(General, cancer exam) 3"\ 116 (1.03 1.32) 0015 116 (1.03 1.32) 0016
1. <6 093 (0.84 1.03) 0172 093 (0.84 1.03) 0177
Sleeping duration (hours) 2. 7-8 (Ref.) 1.00 1.00
3. =9 1.05 (087 1.27) 0598 1.05 (087 1.27) 0.608
1. <74.7 (Ref.) 1.00 1.00
Waist circumference (cn) 2. 74.7-816 1.05 (093 1.19) 0448 1.05 (093 1.19) 0457
3. 81.6-88.3 1.16 (098 1.37) 0.095 1.15 (097 1.37) 0.097
4. >88.3 1.16 (092 145) 0.202 1.16 (092 1450 0.203
1. <185 0.88 (0.71 1.08) 0223 088 (0.71 1.09 0.231
Body mass index (kg/m’) 2. 185-25 (Ref.) 1.00 1.00
3. =25 0.84 (071 098 0031 083 (0.71 098 0.029
1. Very good 1.16 (091 148 0.236 1.16 (091 148 0.238
2. Good (Ref.) 1.00 1.00
Perceived health status 3. Fair 116 (1.04 1.30) 0.010 1.16 (1.04 1.30) 0.010
4. Poor 1.03 (0.88 1.21) 0683 1.03 (0.88 1.21) 0.682
5. Very poor 084 (054 1.31) 0437 084 (054 1.31) 0442

Ref. Reference
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Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women (continued)

Ch terisi Model 1 Model 2 Model 3
aracteristic
OR 95%CI  p-value OR 95%CI p-value OR 95%CI p-value
1. Severe 130 (1.04 1.62) 0.020 130 (1.04 1.62) 0.020
2. Moderate 1.13 (1.00 1.27) 0046 113 (1.00 1.26) 0.047
Stress :
3. Mild (Ref.) 1.00 1.00
4. Almost no 099 (0.84 1.17) 0870 099 (0.83 1.16) 0.855
Chronic di 1. No (Ref.) 1.00 1.00
ronic di
onic disease 2 Yes 106 (090 124) 0512 106 (090 124) 0508
Regional level variables
Registered car per 100 people (car) 1.01 (098 1.05) 0.435
Road extension per car (km/1,000 cars) 1.03 (0,99 1.07) 0.118
Average daily mileage (km/car) 1.08 (1.00 1.17) 0.060
Measures of variation or clustering
. Variance S.E. p-value Variance S.E. p-value Variance S.E. p-value
Area level variance
0.108 0.044  0.007 0.110 0.044  0.007 0.053 0.024  0.013
ICC (Hp : Variance of random intercept=0) 0.032 <0.001 0.032 <0.001 0.016 <0.001

Ref. Reference

_64_



i

g

0

T,

e
i
¥

Table 6. Adjusted odds ratio and 95% confidence interval of factors associated with belt non-use in women (continued)

Model fit Model 1 Model 2 Model 3
-2log likelihood 10573.81 10494.81 10484.97
AIC 10643.81 10608.81 10604.97
2?2 df  p-value 2?2 df  p-value 2?2 df  p-value
Difference of - 2log likelihood (Deviance)
339.87 33 <0.001 79.00 22 <0.001 9.84 3 0.020

* Values are presented as odds ratio (95% confidence interval).
Model 1: Odds ratio was adjusted for individual level sociodemographic variables
Model 2: Odds ratio was adjusted for individual level sociodemographic, health behavior & health status variables
Model 3: Odds ratio was adjusted for individual level sociodemographic, health behavior & health status, regional level variables
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=4, AT SEEo] FAH A ol i HAT F vk 9
Ao A = sk zabFeoly dde] gk W8 23hE JA &
AR 2bsAE, EY G Abefel] whEl aGARIL Al QPHME A8 o Q1%
AP E A B3 BEA dEid ] ool (NHSTA, 1999) ol ¥ 2F &
A WA Aol Awstd davh vk E - st A3 ohet
TAleltE bW E A& o] o]yt WA S & (Baek, 2017) olol g
= dastrh w1 Sl A, VHEY, ‘WAR = Abgel wet
AE7t 24 s Ee] exrt HAgs shsAdo]

A, ¢ AZoz Add MEYel AT Hsol Utk o] AT =Y

M AR 5 meh mEoR SHISAL RIHE 4%, FHHA
Fe A7t gt
of AT E AR BE 2 WA nelste] FHUFES G Whs)

WEY QA FEE B o dd AYHE AF TR A% 2
3

pratolv] 2A} GBol WA thfsmz B4 Am@A ] FH 7wl
PN
T

W] gis] AR gt o] A E A 9S

> 1671 ‘A- =2 aete] deladte a1kl

Hom AHg P&k Aol el A F 7HA ool vk g 7HA

)AL vt A AFE A W) ol A o] HAQl A F3tb
HAth= Z o]t (Jung and Cho, 2005). & th& o7&

Tl wel FEE AGAE = A9 v, AL v, w3t TES

SALR o= A 3 d =AY Ve ASeH, o 3ol Ak
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THIES 257 w35 FAsth= Aol th(Korean association for local
government studies, 2000). &th AL3]l= wE-EA Foo] Bd Fow
Agddo] FEAn A 2 Fo] wEge] et 4 FE A WY
AAl FrfE ATt olo BLEEA, A, A A, A FEAEA Q]

2GS A ER B, AR A V2R S gAY d9 TEs 24 gl

FARY FAE 7 (Long trips)d 7FeAdeol =24, &AE 4 (Long
trips)oll = ©A7 A (Short trips) .t} StAMES 283= H L7}
T(Council, 1969)E a3t

SRS AA5Ee] ATANA W Agay 2 A A

i
e
2

A4 AFE2 AT o] A4s AY 7 ZolE E2sty] 93
Gy o E A UdEs FEse] s AT. dFEEe] Aol A
o Aol Hld] dAdel orHAHME n g Eo] wrhal &%t (Chu, 2004; Preusser,

Williams and Lund, 1991; Beck and West, 2011; Reinfurt et al., 1996).
AR ol dmTt g ehdME FgEo] o] Hrhal By ATk
AA T (Council, 1969). o]¢k zFo], Aol we} bW E 2-gHof xfo]7}
ARoy, FHE FESF] AldE AFE v Fse] o] AFolA= HAd
Q1 AE3] A T w2 19-25A41", 26-29A41°, 30-39A°, ‘40-49A’,
Atk ‘604 o] Hetel A H g A}
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Aeabs BArshal 2 Bdel 9= 5 &4l 7 e Aels AU

8t B ¥ Ao L AT A3H(Yeom, 20137 AT E @A
Feluehs RHAE ggon oFAe SAN WEAE'E AP
Gtk o2 meste] B ATAE 4ol 5d AH ABL FAE
gkt

AE Ae WFE Ao AE FHE J1FoR TEC WA WS-As)
FASE A5, AT WA WAk BATA i B (o]E A AP

o
AELZ R AUAA FHAME LS AFsts A=7F =4 vEhd
A3 (Kim, 1999)7F 9ol A& ZEiet Ad 55 A arelstazt sl
gy ol #F7F AFE o] o] A= AL AE, 7= FH, 57
= o A W FEs
Gt 7 AS H et d-EEA b ASS B2vdel7] Y8 Kim et al.
(2010), Park et al.(2016), Lee(2017)2] A& 3Hi13}o]

AADH N7 FH(OECD) e Alw & =(Square root scale) W<

ALt AR ML T A =7 a5 BEe I W v

=AY T ARSS Thre A719] AT oR ol s of b
A& ST avlel e qtEe] Aol glo} Zhytele] 189l Aol v
39l A,

A
F71 F3roly A7IAMEEF T HaUF 3R FUkske A
< HEe o]y &S wrstal Utk ol#HA A=
PSS A AR EE(p<0.01) 4552 Yo ‘118w
gl 118-1865HY’, ‘186-289%F’, 2897kl o] o= e}t
AAAS ARE 4598k s =ds 74.7em WRY, 74.7-81.6¢n

‘81.6-88.3cm’, ‘88.3cm ©]F' o2 FF3I A vV EE WHOS 7]#& ashe]

15) www.oecd.org/eco/growth/OECD-Note-Equivalencescales.pdf
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Exgog Eu o] oy (reverse causality) S 7FA Al ©th 282
F7H 5A4d0] o] Hof M E nzhgolgh= FE 7t e
i B e glrh oE Bof 200 2N delo), mEQl dAolah:

oA HZete T om olsfisof sk okl 7] wiiol (Rothe, 1990),
89S A% A= AT ARSI A HEY
F84 79 (Simsekoglu and Lajunen, 2008),
B350 G2 AL A i = (Lee, 2014)0] FHAHE 280 S
m A, kM E Hg FHe FAsE Ao MY Fasita
G oH(Simsekoglu and Lajunen, 2008; Hahn, Park and Shin, 2002; Hong,
2010). A9k AFE] A A, &84 89 & #ZFoly o] oy A4S
ZEA AL Qlow SRl A AEE NP EE A A &

At Azoln g Aol A A 248 Fob 2AAL BE
=

k. o]} o] AL A& BA #AF X FAH B 59 olF=
SHETE 1HEHA Eo 252 A ¥ty =d), o] A%
YA A1Do] &A1t 4= dtH(Ministry of Culture, Sports and Tourism..MCST,
2013). 1B = A5 AyE dutstele AdAeE AFEA =oEojof &
otk
16) ‘oFA B-zl='o olAsl T oz o3l o] rr) 98 T o AojxE oo ¥ Attm
7= AL E3tH(Lee, 2014).
17) 83 Ayis9 nye exddo] FAAHCE M2 FyAolx] &a AAAA & E=
59 FAAAE 2 He A$E FAHSFHMCST, 2013).
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Ad -5 (Risk taking behavior)= FH3ol7] 43 &S 7FH(Lee, 2000;
Jonah, 1986). ¢1A] ¥ ¥ P& AAHst= T3 Qo] =2 (van der
i=1]

Plight, 1996), A&l w2 o2t S54do] tdWE w|Hgol J&d&s
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o = 0.90(95%CI=0.73-1.11)°] 1 t}. Helsing and Comstock(1977)2]

oAM= AEF Aol AEstA] 2 o HT tHdMES HE D
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1F

2
-
5ol B Ata mastgont o ATt FAMOE FolaA
rorth w71, Abdel va MEQ 49 HAME v HgHEe] wrhs Jiang
et al.2015)9] AFshE FuE Anoh hehuth E@ @AL o] & F&

A Abshe] 28] G2 Abgtel wlE) Azt wEALALTE dold @ =nlvt

re

u!

2.9(95%CI=1.7-5.0) 2 YElst=dl(Lagarde et al., 2004), o]+ °o]& 53 &
MAA A &4 Aol FS vH F Adss Yt A4S
A7) e B S & ¥ (marriage protection)®t ¥ & I} (marriage selection)&
7F2 Tt} (Schoenborn, 2004). B3 &3+ A% Y, Abs A el d =Y, A3
Agklo] g AA = A& olflo] HAel TAA R AT

Zolal, A E = AR Aol %A B2 Abdel HlE AES sk

id

, B, o], AHE o] F Q&L Ve E B Ede

S 9)m] gt} (Schoenborn, 2004). ©] G- ZAyjo| A= of Ao A m &<l

L

GHT 7]EQ] Ag PAMES wFg e =u7l A YeigE, o=
Az Heguel 3 ‘Rdolgte 548 Ao ‘913 R (Risk
compensation)’©] o]Fol A& 7hedel Atk A7 A Yol gxaEs
%71 fe yso] Wslsto], Ao Pgra FEoR HEop e s
23l v} (Haga, 2014).
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ABSTRACT

Factors associated with safety belt non—use behavior

: analysis of random intercept model using 4-6th Korea

National Health and Nutrition Examination Survey(2007-2015)

Chanae Park
Graduate School of Public Health, Yonsei University

(Directed by Professor Woojin Chung, Ph.D)

Safety belt use is an effective way of reducing risk of injuries and
deaths. However, in Korea, the wearing rate of front-seat belt is 84.4%6,
which is lower than that of Germany and the United Kingdom, which is
95% or greater. The studies that explore the related factors of the safety
belt non—-use have been limited to specific regions and population groups,
and have generally considered individual-level factors. So, this study uses
national-level data to identify factors contributing to the non-use of safety
belts based on individual and regional characteristics differing between men
and women, and provides data that can be used in setting national
transport safety policies.

This study used the 4-6th Korean National Health and Nutrition

Examination Surveys(2007-2015) as well as data from Statistics Korea to
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analyze the characteristics of 15,358 male drivers and 10,408 female drivers
over the age of 19 years. Individual-level variables such as demographics,
health behavior and health status were selected through precedent
researches, and regional-level variables were determined from social
indicators often used in automobile accident studies. Descriptive analyses,
univariate and multivariate analyses utilizing a random intercept model that
considered 16 cities as random effects were conducted with SAS version
9.4. The multivariate analyses were composed of basic model, model 1
adjusted with demographic variables, model 2 with further modifications on
health behavior and health status variables, as well as model 3 modified
with regional-level variables.

The non-use rate of safety belts was 31.7% in men and 22.3% in
women, showing differences between genders. With all variables adjusted,
male drivers were less likely to wear seat belts if they were at-risk
drinkers rather than social drinkers, more registered cars, and more road
extensions. Female drivers who did not reside with their spouses were less
likely to wear safety belts than women who did live with a spouse, as
were women with families that spanned three or more generations
compared to two-generation families, women who did not own their houses
compared to those who owned houses and women with average subjective
health perceptions compared to those with good health perception. Both
men and women were less likely to wear safety belts if they were
yvounger than 60 years, and had lower level of education. The rate of
safety belt use was also lower after 2011 than in 2007. Moreover, persons

involved in agriculture and fishing industries were less likely to wear
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safety belts than those in management or professionals in related
industries. Finally, the following persons were less likely to wear a safety
belt: those who did not reside in apartments, smokers, those who did not
engage in walking exercises and did not receive health inspections, obese
individuals with body mass index(BMI) greater than 25, and individuals
who were under stress.

This study analyzed factors related to the non-use of safety belts
through assessments of individual and regional characteristics in male and
female adult drivers. Unlike any previous study, we used the Korean
National Health and Nutrition Examination Surveys on a national level, and
have produced a meaningful study that utilizes a random intercept model
to consider both individual characteristics and regional influences.

According to the results obtained from this study, we recommend
considering the transport environment when designing safety policies, and
implementing regular transport safety education for driver’s license holders,
as well as customized safety and health lifestyle programs for different
population groups. It is hoped that this work will encourage further studies
in safety behavior as this has been largely ignored in Korea. Moreover, it
1s also hoped that the results of this study will be used as data for
national injury prevention and transport safety policies, ultimately

contributing to increasing safety awareness and health in Korea.

Keyword: Safety belt non-use, Random intercept model, Korean National Health and
Nutrition Examination Survey
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