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ABSTRACT

This study was carried out to investigate the magnitude and pattern of small area
variations as defined by Si-gun-gu and to predict factors related to eating behavior
and chronic disease using the 2016 Community Health Survey (CHS) data. The subjects
of the analysis were the population of 254 counties surveyed in the 2009 CHS. The
magnitude and pattern of area variations in the given eating behavior and chronic diseases
were examined using Extremal Quotient (EQ) and Coefficients of Variation (CV) of Small
Area Variation Analysis (SAVA). A spatial autocorrelation regression model was used
to examine the related factors with these variations. Assessment of breakfast eating
frequency in each community indicated that the lowest eating frequency per week was
4.624 while the highest eating frequency was 6.739. People in urban areas had a lower
number of breakfast eating days than those in rural areas. When a spatial analysis of
general characteristics and breakfast eating frequency was conducted, it was predicted
that the people in the areas with a higher female population, age, and income level
would have a higher number of breakfast eating days. As for the correlation between
chronic disease diagnosis and breakfast eating days, it was predicted that those who
were diagnosed with diabetes would eat breakfast. The analysis of general characteristics
and usual salt consumption levels predicted that the people in areas with a higher male
population, age, and income level would consume less salt. As for the correlation between
chronic diseases and salt consumption levels, it was predicted that those who were never
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diagnosed with hypertension would take less salt. These results will help us in the
development of policies for population-based health promotion through a reduction
of the gap in eating behavior indices between areas. Further research is needed to
build accurate and reliable models of CHS data.
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o Q7 SO7RH SAS) WRE L
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5SS AN HaE olgdilo

741/%}04 =y

T3ttt
-1~ +19] ghe 7HAH 19] B¢
LA GO A ATBAS Hol1, -19] AL
A%t o A7V EBBATE SEe Vs, =

1o 77h& #=

A g oottt &3, AF3AZD(inear
regression model)d} 37F A H(spatial error
model)& 8510 A3 (Lagrange Multiplier(lag)
test, Lagrange Multiplier(error) test)e} &7t

ZA7| A (Spatial autocorrelation)2 &2l

SAS Institute Inc. Cary, NC, USA)Z ©]-85k%
on, YutAlgke HIEQ} WiRgT HASIAT

1. Azt

ZAF A LA Table 13 Zth A
A SEAF £ 228,45270]%02H, o]F EAA]
o SRt HE-L 128,271%(56.1%), A=A
SEA9] &L 100,181H(43.9%) 0.2 A
o SEA] Hlgo] o =9kt A% 704 o
o] 20.2%% 7P =%om, toE 50~59A4
(20.1%), 40~49A41(17.9%) <02 LFERITE 594
o]qke] AR TAIX|GoA B =% H(53.1%),
GOA o2 AlEA oA B #A4(50.4%) Ut
Wt ASSFEL 200~2997H0] 17.9%2 7FE

St BE EAE SAS BAZEIHer 9.1, =/ HEREE, HEo= 100~19984, 300~
Table 1. General characteristics of the subjects
N(%)
Variables Categories Area Total
Urban Rural
Gender Male 58,179(45.4) 44.869(44.8) 103,048( 45.1)
Female 70,092(54.6) 55,312(55.2) 125,404( 54.9)
19-29 19,179(15.0) 6,176( 6.2) 25,355( 11.1)
30-39 21,922(17.1) 9,468( 9.5) 31,390( 13.7)
40-49 26,928(21.0) 14,027(14.0) 40,955( 17.9)
Age (yrs)
50-59 25,870(20.2) 19,992(20.0) 45,862( 20.1)
60-69 18,327(14.3) 20,461(20.4) 38,788( 17.0)
=70 16,045(12.5) 30,057(30.0) 46,102( 20.2)
<50 4,797( 3.8) 13,321(13.4) 18,118( 7.9)
50-99 10,558( 8.3) 18,086(18.2) 28,644( 12.5)
100-199 17,691(13.9) 19,510(19.7) 37,201( 16.3)
Monthly income 200-299 23,145(18.2) 17,798(17.9) 40,943( 17.9)
level (10,000 won) 300-399 23,468(18.5) 13,037(13.1) 36,505( 16.0)
400-499 17,985(14.2) 7,745( 7.8) 25,730( 11.3)
500-599 11,116( 8.8) 4,013( 4.0) 15,129( 6.6)
2600 18,124(14.3) 5,682( 5.7) 23,806( 10.4)
Total 128,271(56.1) 100,181(43.9) 228,452(100.0)
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FORAAGSe] tigt x|2]d ExAvh=
Fig. 10 AASHc A HE opAAL I4-5 ¥
#HoE AMGE W, i G 4,6243], F
tf G2 6,7393)2 eyttt & Aol o]
£ 9«0 oAl gAZ Ueglod, 78 gt
A verd A 94 J9(O) FoRAARISTL
Bt 4,624~5,0793], F #A JA()2 5,080~
5,3133], Al ¥R FA@)- 5,335~5,6763], vl ¥
Fm)2 5,677~6,1883], ThAl ¥ (@)
6.189~6,73931%ct. AR A} Al A GO
RS o, F2 EAINFo] B AH Hl5) F
AT o A vehd AE & 5 9

[ 14524 - s8] (s0}
[ 15.080: 5.313] (500
[ 159335 - 5.878] (S0}
B 15577 B.ee] (s0)
B 6.163: 6.738] {50)

l:l:l:-i For each stage, the average of the

weekly breakfast intake frequency was divided into
five stages. The darker the color, the higher the
frequency of breakfast.

Fig. 1. Geographic differences in breakfast intake
frequency/week distribution.
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Table 2. General characteristics related to breakfast
intake frequency per week using spatial
analysis

Spatial Spatial
regression  error

model model
Spatial effect A (Lambda) 0.24™"
Constant -2.077" 220"
| Gender 265" 267"
Genera . Age 011" 011"
characteristics . e
Income level 0.12 0.17
Explanatory R 0.88 0.89
power of model
Log™ 7724 83.13
Compatibility of likelihood
model AIC -146.48 -158.26
SC -132.39  -144.17
Normality Jarque= 0.02
Bera
Breusch- 13197 939"
.. Pagan
Homoscedasticity ker—
oenker 19.36"
Bassett
Spatial L1k.ehhood 178"
dependence ratio
Moran’s 1 3.81""
LM-lag 0.74
Robust LM-lag 0.39
LM-error 13.26™
Robust LM—error 12917

" p<0.05, " p<0.001
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S oI5t ®3t LM-lag?t LM-error # Table 3. Disease variables related to the

% IM-errord] ZHo] 9o14S Hooma(p< number .of day§ of bree.lkfast per
. . . week using spatial analysis

0.001) BZheAmdo] thi] Hgstel Bt

walg Atk o] A3o] maw ofFAAL

Spatial Spatial
regression  error

Lo JFS F= 89S HH Y, A9, A5F model  model
% Zo] BE oK+)9] Z+S Kol maAo] g A Spatial effect A (Lambda) 0.25""
Constant 177277 16.26™°
O % YT ols oAUt B2 AqL-E, _
Hypertension — -3.64 -3.64
Aol &2 Algo| Ho| AFSte AqArsE, & Diabetes -052  -3.73
E2Zo] 20 Algo] WO 2]oQUsE o AIA} Dyslipidemia ~ 3.24"" 293"
Bl e Aoleh o= 4 glgich ok e
Disease Myocardial
infarction 0.99 0.90
3) Y [FHojRe] mE 7 oA Rl or angina
o] T7rEA Arthritis -1.69" -1.89""
Osteoporosis ~ —3.47""  =3.05""
Table 32 Aol w2 gt 7t ofRIAANY Explanatory R 0.80 0.81
- ower of model ' '
$0] RS ehd Aajolct, Woiner & PN 3
0g~
ZEoRIA NI Alele] B2 AL B S (e likelhood % 03
slo] A3 7mdol| 83t A7} Moran's I 2o model AIC 301 -8.06
p<0.001 % ow folge verol 2744 4 xC SR
. Jarque—
o] Qitka & 4= 9t} LM-lag®t LM- error Normality Bera 1.04
9] & ¥ LM-error? ol 794<& UE o] Breusch— 9.08 283
) - - > . .
(p€0.001) Z7teAn S -85t A3, 1dQY, Homoscedasticity agal;(
N - oenker—
7Y, 233 o ol%x]@@ AA fojulgt Basset 500
Zro] A=) ol A = 1dEY, WEYE, Spatial Likelihood 108"
- dependence ratio '
BUEEL 209 WL Bof oA WIETL Gl
. Moran's 1 3.46
T8 W2 F8E&S Holu, ¥ o[ EEF [ M-lag 146
2 olHAA} BT} oS Eﬂ wopd 4= 9l Robust LM-lag 0.85
L d&o] 71t wekd 1Eg, #EdY, ot LM-error 10.78™"
F59 WA4Pel 984S Tt Andgyy S e —
p<0.05, " p<0.01, ~* p<0.001
oS & = AU ET o YAEEFTS &
(H9] o5& [foHo= YeEY o X EEF A 3 XNE M=k
o ARlol USTF FORIAAIL ST} Holxith D A #AA He s8] digk 14 2
7 o3} 2 9]9] = =
AL ASE 5 3. FAYARES] A B Sl tfE A
Ex A3R= Fig. 290 A8 =

Ak 9% ee
T Ane}l nEe Agsly 1. ok A Wit



(1.0%) 2. 2Kt AA] H=tH24.2%) 3. HEo&
HETH51.2%) 4. F AAA HETH20.9%) 5.
ofF AfA HETH2.7%) <02 M5} Fo F
AL, olF AGHER FHS Hol FRigt At 7t
o 710 2.8910]1, 7P =8 7hS 3,258%
UERgTh O AR Ueo] Aol 2R
A IR, 7P BA UERd A A 92
2,891~2,952, & §A JA([) 2,953~2,924, Al
WA JY@)2 2,985~3,010, Yl HA JH@m)
3,011~3,041, T4 ¥ J<{(m) 3,041~3,258°121
o} ZloHA| EAIE -2 A Hetha STt
Adoz, F2 S IdRAY, Fde 47, F
FUES AdF A9, AEAGL Ad IFA,

o] guarAel, AFEASoR Yehgeh

a8

[ (2891 : 2.952] (50)
[ [2.953: 2.984] (50)
[ (2.985: 3,010] (50)
[ (3.011:3,041](50)
[ (3041 : 3,256] (50)

l:l:l:..ﬁ Each stage was divided into five

stages of the habit of eating salt The darker the
color, the less salt eaten.

Fig. 2. Geographic differences in usual salt
eating habit distribution.
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AR LutAlRel| mE AA Y S3ol HiEt
Q1] =329 XM S Y| 98 AF 2
A o] 835t 23}, Moran's 1 #°] p<0.05
ol Feld= UEtdio] 1t Aedol
g 4= 9t} LM-lag®t LM-error9] &t 5 594
< H2Ql LM-errord #(p<0.05)° <AsI &

ZHOANDS AT A%, 2FHA 17 I
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Table 4. General characteristics related to the
usual salt intake level using spatial

analysis
Spatial
pata Spatial
regression
error model
model
Spatial effect A (Lambda) 0.21"
Constant 269" 275"
Gender -0.46" -0.52"
General Age 0.01" 0.01"""
characteristics Income
0.05" 0.05™"
level
Expl
xplanatory oo 0.16 0.19
power of model
L —
1'1(<)g1'h L 4 40613
Compatibility of oo
model AIC -796.76 -804.265
SC ~782.68 -790.176
Normality Jarque= 112,93
Bera
Breusch— 317 533
Homoscedasticity
Koenker~
1.30
Bassett
Spatial le.ehhood 750"
dependence ratio
Moran's I 2.83"
LM-lag 1.32
Robust LM-lag 1.53
LM-error 714
Robust LM-error 7.36"

" p<0.05, 7" p<0.001
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Table 5. Disease variables related to the usual &o] AFA HE AE5He 7Rt & 4 Q)
salt intake using spatial analysis o} mElo] Akl (.198 o wo|9lr}.
Spatial Spatial
regression error -
okl modd 3) A olgolRo] wWE A Hi g A
Spatial effect A (Lambda) 0217 A)Z=zo] t3t T7HEA
Constant 1.20 1.78
Hjlgseri:nsion -029° 027 Table 5= 81 ojfeh A7 H= Sl Wt
Diabetes 0a6  0d  LESES] GTEE debp] AR FHEN 2
Dyslipidemia 0.17 0.17 Fo|t}. AFFALD 9 Moran's | tests AlA|
_ e M g g p<0.014RelA ol ehiel 3
yocardia o N
infarction 0.05 0.041 7He Aol 3S ERlstith. Eg LM-lag
or angina 2} LM-error®] 4t % LM-error9] #o] w244
Arthriti 0.02 0.01 - _
N 0 o HEol(p<0.01) FZEeARDO] thA] A3
steop0r051s . .
I 23 Aot 0.112 ‘7%741 e oL a1t o]
Explanatory 9 0.07 011
power of model ' ' 3t ojB7} HA] R "W AlLTo] gk Q14
N 1L'1(<)g1'7h ; 380.65  393.46 o YIS F921(-0.27, p<0.05) Wt 1F
Compatibility of 1kelthoo oF olBlAslo o] & o
model AIC 76329 77092 o olgg el gl Atalel A He Ao
sC =735.12  -742.75 2 A5 Q1S & & AATE HAA] AFA
Nomality  JoroHe” 2586™" H e A deth & 4 gk 18y 3
e A AFAH 2 DI Foo] gk
U - * ok
17.2 21.
 Pagan © MY o yeyn
Homoscedasticity
Koenker—
11.24
Bassett %
Spatial o . - I\ ‘L":l-
Likelihood ratio 7.63
dependence
Moran's | 283" 2 A= 2016 AGAHGEAL FARES
LMlag 025 olg3te] A AFUES] Y Peol FFe F
Hobust LAag o £ 90152 BA5T, Aojd BE 542 Ushy
LM-error 7.08
Robust LM-error 718" %E(Fig. 1, 2): AR At B4 22 A
p<0.05, 7 p<0.01, 7 p<0.001 Holgh o Re} s ERlskelth

B A7)V Ad-S ARk Tobler
(1970)°1 23 Folelon HE ASS e &
= A TR-EO] YA A Sl AEYS
5 ey 9ojA Q= ASET 11 ¥l 5
Aok sigich. 3 A AEEAs 384
(positive) TAI} FgZ(negative) TAZ LEL

< F5 QRloE Y, A7 9 A55F0
o] le AoE UETh o5 AAs] AHEH
AP A5FF0] 2255, WA A3 He
SHotgon, digdo] o dETt AHilo] Et
£ 202 of7|1 QIiet. wEhA] FAdIT7t
EAYG 1A 9 TASA B2 AG9US5E 4

rd
e
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chEd] vle) e3le Wl Wold gl AU

2013).
T A7ARAE AEohe Hes F2
Moran's [ SA4X7} o] €Ht}. o]+ et

STAIAE RS Vol g vl A

(Lee 2014). Z7t4 x].7]xo}3v_}ﬂo] 2t EH
A ZFHEE 9] Zolo] FFE = 812
£S5 AYIAZY(Ordinary Least Square)
o|-gsto] Fok= BF 2APF AZASHA YEhd
Al F 22 (Lee & No 2013), ulxo g ZLHw
T A F&/o] AAshe AS SR ARE(T
AR, 37 AR E)S o]-85k= Zlo] Higt
A5t Aoz Ad#A AtHAnselin 2013). o]} Z
o] o] Aol thgt AF|=E &ol7] st
of B dAFoNE A2 d(spatial error

model)S 8313t

2 AT EY A9 dAS 1, oIS 2
2 sto] 2431917 o] o] o JueA
2 ekt e gyl ol AT A9
ok, ofo] JUAAZ el RS ool B
2 AHAYL oJulatet. F3F obFAA} MEL B3
A A7 GBY BN P83t Aol B9 el
HBUAS ehfo] ofio] gol AFTH A9
U=, Aol PoldhS: oAU ot
A oz o2 Hork. Ae o & A

PAT(Lee 2011 E oJ4d9] obd AAF ¥
7b A e & et 22 A3E B vt
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©)

HHAY oA HIETE 2 AR AN
A= tHHwang & Lee 1999; Choi et al.
2003). £55F9 Afole 334 Aol 2
oA A50] B2 Aol AFsh=
5 oA HIETL g Aom Oﬂ—ﬂ
9] Fdoll = H| g A-(Yun
et al. 2010)9014 450] ﬁr% oA A E0|
= Yehd & A9 S AR b
B Aatet FUsith

P L1

a, 7

oA FAES

Al HEE Ang G4 Be A
UFE, AFo] 2 Abdol B AHILE, &
S0l w2 Alo] B2 A9YS-E A 4
AA B Aol S H AT EIF vEY A
Adol s BAA AHA Hetha SHet
‘ii—t—tﬂ, T i‘—?}’}ﬁ FEH W= AY
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