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T uEre] 191 7F= 19904 9.0%°l &3 ot 2010 23.9%, 20159
272%, 2018\d 29.3% = w43 F7bsta low WA 7kt 329 1 @
= HES AA S JATHEAA, 2018). olHd FHFAl= 19 7

oft
ol
o

| 20453+ 36.3%° ©ol& AHOoZ FAHA 10 7H4+9 Sk &5
g Aoz AFE(ded, AAdH T, 2019, FA%, 2018). ©]
2210 7R STk EivEbnte] dido] ofd HMAAA R b
|5 Holw ®yst Hu ucan g, 9REAF I vhalzl 2019). FHe 4
G 191 7F7F AA 7FRe] 325%E AFAISkal 9lal(Eurostat, 2017), W=
(26.7%), 35(23.9%), L¥(324%) Al 190 749 Hl&o] #=A vt
(o] gk}, 2020; Rantanen, Korkeila, Kautiainen, & Korhonen, 2020).
el 191 7] F7F ol R E AHRA AE JhX# Wt e HE
2 RkES] FUh VSRS WEke] wE olg B WA T Tt AdEY
I w2 AAES 5 F Jdu(Hady wA4E, 2020, HAAY wRA,
A4, 2014, HrE] &, 2019, =73}, 2014). HE3 g9
| AEe 37 dmA B4 ALY wEAT
Al Ars] gl Qe (A g, 2014; o]
1) =t dal g2 sz, 2020).

49 181 7k AR SHE S A sy S SOl wllvk s
TRl ztelE Wole Ao dHA ded 1 F AAEA 0‘01 ol
bR FH ke el AskA =2
Lol o]WlE, 20165 sHAl7d o™, 2017). A9l 191 T E‘r‘i’l 7kl
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unle} £43), 2018)
olsh L& ATAHA EA4 ABHBOE s 42 19 e Bl
Arnv S, P, o GAADF, DA, B4,

aL o, A4
< A giAtS ST T EC] A UEE S
S, 2019; Cheung & Yeung, 2015, Detournay et al, 2000; Dommaraju,
2015).
Y ALS 3 (Metabolic Syndrome)o] & A& A3} w9 gdx7}
BH e yehts @45 e (Wu et al, 2019), 238¢, 189, i1F
BARE S, AxGHEU2HEds, SR 55 34 5

S, o= wu o™

Z AHolx= 371A] o]ae] EA o] F Ao yEyE AL w3tH(Schaan, Cur
eau, Salvo, Kohl, & Schaan, 2019). AlSF w2 ALAA, HEF, A
S A-HdEdd 23 A 9 S Fol= Ao ® BWEH(Schaan et al, 201
9 Wu et al, 2019) F714 WA wgddska A-Hdads o 9
AMEE TAE SEA dAESTS AW ek i d F 2020
Harrison, Couture & Lamarche, 2020).

191 719 dAES3aS aadoez oqusly] Yeid A8 es
WAFS S A adle] vg sofEojof sta, o] nfgtow 5 A
ghol A =S A, dAlS S Rl da s et fdadls dds)
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(1) ol&4 Ao

(2) 27344 Ael:
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Al glo] 191 &2 SHA o= AL AH 5 AA
E A= 194 ~64A419 e Fst= Alde] T 7
S DI (E A, 2005).
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de 2712 ARNAGFGEE2A A AN AEA
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A3k 2 194 ~64412] ARl 191 FAF (Y F)E
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1.4 10 779 483 54

191 7hghs &0l BAF ] 20059 191 7ol ik dS =elshd
AEE SFYR, I Hdole ‘wEvtrete WA oR AMgHo i ES
7, Was], Evkefel A2, 2020). FAH (2009 wEH 19 e &
A A ekE h, S 190 S3Hes A A S AAE A8
= ke geaean g, 2019). @4 s-Euete] 191 7k 518% b
TE AA b F 293%E brAFERE TP B2 S-S AAST] Al
AL, 20450] HW 191 7he] W& 36%7HA wold AWeoltH(E A,
2018).

ofAF 191 7h7h AAA o2 Srbshe dRlom= A Apalvke] JiR)
BES Folsta AL AEA 971k BAA Hzow
A, 2 dEA dd sHAHe] WstE 5 Ao (Fadd A&
2020; °]el%, 2017). E]al HlE 9 o]&&e] TR ko] 1A The
Fo Hs 37 Ao ddduh(F2uel oIwlE, 2016).

191 7bsb dEE A2 Adnd 19 7o F7hAel wel 27

191 7] A dle Folojn, 2 ofd 54& Ay J=AE &
v AF(An g 5, 2019; Fujiki, 2020) ol Al Al=Fske] 191 7k 294
AT3HA, ALSl A, AAH EQE Asts FAR FA Frtste
goh(AFe ol FX¥ ¥ HEH A, 2007). 3 191 7F-e] = 3] 8l (Lauritsen,
2001), 11 7b7-el FAG et 2uSA 1Ak FAA, 2013), 191 7+
ek olWlg, 2016; WvlE] &, 2008) T A¥RE= A

T FASE Aol A S & A
19 7hre 34 adddl whel AT 190 Zhgre wiRE A 19 bR
TEHEA@E F, 2019; o] sk, 2020) ALA 191 FhFE FRE 30~40
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7h wSka, e AEsHA] e R de] Sd 19 7R ol
A 71efskar A ek(elsttel g |, 2018). A= SEvtets BAE Y
7R 7]+ (Organization for Economic Cooperation and Development [OEC
DD7FY =H7F Foll o]&E&0] 2016\ 71w 99 E =L S V|Estn Q)
w2 & 7 AATOECD, 2016).

10 7ol digh =9 AFE AHEW 190 7hre giia ARs o] Wit
o we} A or 7 HoprirlE AEd dFHEe
AR AAGN=E Bt vl JHEY SRS as Hotd 3
= I7sAS HA dE Ao s Hgkth(Kawano, Moriki, Bono,
Kaji & Jung, 2020). %t o] 10 7h9F d=dd Al Ao A9E 4
HEWH, AP A o3 #3514 g4 o] Wiste] wef wjAr A o w F® 4bo}
THA He Aekar b ekal Hekgk S e 19 UhrES dEeR
AT ATAIAE] 2
of mla] i FAAQ] SFHEe] T2 YERuCan g &, 2008).
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ow @ Sul Aol <lshd 19

2 UEea, #2304 o) A9E o
T APETE =2 AoR yEuth(A
[

Zhell A Bl ZhRell vl thALS
ob€l, 2018). oI+ & 191 7b7-¢] W&
), g stel] wE vHdAS Bl itS St Mo R ls) ARSI A AA H]E
T A% SUHE AoR o dEni(feld, 2018 A7, i, dEdy) ukd
%, 2016; <rHm|el E%]3] 2018)

49 191 7He] iAol F3ks = 88l T AR S acldl
AL AHXAE 2019; a0 AY Adn], 2018; Smiley, King, & Bidulescu,
2019), ARSI AR FE(E sy A, 2019; 2974 5, 2019, el A
3], 2013)3 ¥Ho] AEFS & F AT

o BE AgATES e, 191 79
il A2, 2020, &
A&, 2014; Rogers, 2019), 191 7F+9] €3 o4 23 Al 2 FHo= <l
g APGERE TR Zhel BlE) o Ee e R yERStHKnibbe, Drop,
Muytjens, 1987).

Tl o3t dF AHe W3t
sT7o FHEY AMYEY YHS F-do] AdrHGossett, Johnson, Piper,
Fiore, Baker & Stein, 2009). 3t A 7|7te] eHEdrE dF T4AY &
T EobAal HDL FY2HE $5E YolAlH, 93 Alele 3% HDL 24
2HE F57F oA Ao R HuHAtHGossett et al., 2009).
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N

2 9 tH(Lunetta, Hayward, Segal, & Van Eerdewegh, 2004). &3} RF

S 28 HTY W5 A5y WFE 2l Qo x3tete]
A & oz FyHor Exdst mEs tFed ¢ {83 Holtt
(Ali, Sterk, Seeger, Boersema, & Peters, 2012).
S Z83 AFE AVRY o JAdH FAA A3} ERE 9=
stolw A3ks BF3 AF(HATE, 2019, Moore, Lyons, Gallacher, &
Initiative, 2019), A T2 3& o3t A (o] AL, 2019), AL AlY HdS
o Z AT (HE T, 2020) SoAA THAA Ayt BaE AT

4) A R2E
T 77 7k dS5dge] AgFor 3 ERvles 4
sto] o SEo] FjAoR w& ERVIE vhnoEy AA Ed U 4t
S48 Fole Wolgta & 4 tH(Zamani et al, 2019).
eXtreme Gradient Boosting®] ¢FAF= Boosting Algorithm 7]¥F 2 @lo]n
gk 25, =9 2% AH8A Aol Objectived A€Ushs Fe1g 2ot
(3R, a3 HdA}, 2019; Elavarasan & Vincent, 2020).
XGB 7S €83 A& AHEd %"%"H]Eﬂo]‘ﬂ% %"%’5‘}04 e A3t

FA Al 552 (Latent Class Anaysis)< ®538 #zHS Alg3to] o

Pz
de Heo) S gHE #lsk=d ol &5 = Aot (Muthén, 2008).
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Collins & Wugalter, 1992). =3+ ZA Al ZHA1& 719l %{5‘@ @Egibﬁ,

#dFE WS Abole] BAE UEW & F de A e o

olE Moy I HEA A= AE3tEtH(Lanza, Flaherty, & Collins, 2003).

AAAZE I AR By ogE= FREA 0] Av FREAS

& AFAE dEseorstal, aF 1 mHAdo] AR A =
AA 7], 2019; 74 ell, 2013).

H
W AAFEA L 7 fde] £8 BE Qe FAE dERS AY
q 15

St AlSaEgE 7S Fo] 52

T AAe &&=t ole 7IE9 Wl FA HIWAeE oE AR T4
HAHolgt & 4 AtH(Nylund, Bellmore, Nishina, & Graham, 2007). B3t
Aoz FAAQ SAEAE 28T F Av Aol i, EFEFH 9
dFo=g o]dAQ SAS 7 RaAgs UE fr&sh FAMHoR 4
FpHlo] WEE A g2l Ao A tH(Wadsworth, Hudziak, Heath, &

Achenbach, 2001; <3<} @A 7], 2013).

AAAZEANN AgHE 2R F2U44 mgAy BYe A%E
g oSt BAMY AEE shb A Zo] ope A o]
T N

(Greenbaum, Del Boca, Darkes, Wang, & Goldman, 2005; Nylund,
Asparouhov & Muthén, 2007). 7} A3t FAAZFFES AAE7] 98|
o] A= A fA7tsds THACE neste AfE AF F
3yl A HA]ol= BIC (Baysian Infromation Criterion)7} o 34 o]t}
(Muthén, & Muthén, 2000).

BICx= =239 Auda 9 ds nddtes AFaEHA gl S5 A
7b 255 ov 3tk (Sclove, 1987). BICE R¥ES Auzoz Hu o]—‘l]
Yol duty & dFst=AE SASIHA 7P Westa dAsHA &

o] tH(Collins, Fidler,
Wugalter, & Long, 1993). SSABIC (Sample-Size Adjusted BIC)& ¥ &=

b

=<

g go} AZe Adstd Yol M wewd A
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tH(Sclove,

ki3

o

BICHH A

z=4

7]

1987).

o
IT

]
S|

o] A

AZL LMR (Lo - Mendell -

o

iA1= 7

9

FAAZe A
Rubin Likelihood Ratio Test)®} BLRT (Bootstrap Likelihood Ratio Test)

o],

s

5

g Fatol A9

p-value

gFeh(Muthén, 2008). LMR¥} BLRT+=

g 3ol

g Qeld 7+ %

O~ = = - 1—
TE =

o

|

A
F#o|tH(Muthén, & Muthén, 2000; Sclove, 1987).
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Muthén, 2010).
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5. @719 °l&4 7E

A e A Al o] & (Ecological System Theory)e <17+3} &7 Haj=d 5= gl
A A& A AE Y e e asks dohal 7Hg ko], QIts
ofa gt w A Aol WAE FTAIGE dHA HfEu= AtE =
o tge 34E sl stobe S3A <l - o] tH(Bronfenbrenner &
Crouter, 1983). & <13t3} 3743 Ho28S HU AAHoR HAygstH
A QI Ee] olalE fsiAE A B S Al A= ol & glth
= HAe A3 drvH(Akhtar & Asghar 2015). Bronfenbrenner$} Crouter
(1983)= Aits =& Aty 34 48T o {7 A (Individua) & =
Alo g npgz vk o 52 v Al A Al(Microsystem), 57 Al(Mezzosystem), €A
Al(Exosystem), AAIAAl(Macrosystem) 2 AJZFAA(Chronosystem) 2] A&
skl P22 AWsioich
of ¢} 2 AEfAAAN HI2 A4 1 7H9 tirkesS A 4

s HdE] AdAd 93 A=E sdH R gofd = 9,

]
B 10 Zhe] tiAbS S E Aol Qo] Huh uhFd AlA @2 4o

o
o

O

o

>
>
o|N
L
[“LI
o
oo
ko
‘0,
=2
ox
=
o
Y
2
)
o,
HU
O
iy
FO
ol
ol
r[r
P
rlo
:é
re
2
Jm
oX,
M2

g ool 150 &3 7?5“, 15, X]"ﬂ/‘}ﬁil?ﬂ = Oéfﬁ:”}xl B X
Holgtal & 4 ti(Lawman, 2013).

Bronfenbrenner$} Crouter (1983)= #7145 =2 4 50| nAAA,
SAAL, AAA, AANAA D AZIA AT dEe] WA SE G2 o] Fo
A dval Bkt fr1AlE Ji]de] 7kl @)l WAIAAIE QA S,
F7IAZE AL e A ANAM L TN &E 2 g ou|stal &
DAAE FE, o], T 5 A A #AYS E3stH QAA= RSl
L o] xo]l &£& A, ol %, AGAEI] MuH|x o] &S ouEtal AANAAE
A, A AFS]EsEA <l 7R 9 gl @& (Bronfenbrenner & Croute

r, 1983). AIZHAIAI= AlZko] Aol mhet Ikt @ o] wakr) QIzhe] i
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= A R

i

0]
yul

T 22t} Bronfenbrenner

T
e Zu(d 2).

o

A dotr 7] 9 =4

A tH(Bronfenbrenner & Crouter, 1983; Eriksson, Ghazinour & Hammarstr

om, 2018). o]¢} o] AE)A| A o] &

R

7HQlel 7hxl 7h

.

R

A

F7] %

-

9} Crouter (1983)2] A el )] Al o] &

B

.

ATl A =

=

Bronfenbrenner & Crouter, 1983).

f, MaPA e o)
¥ FHwkat, 2014

5
dml, 2020; vl A2, 2019; oqtel ek HA, 2019; old7d, HAnA,

B/

_Eﬂ

B
o
T

=0

19, 7}

=

_"

A, 2009;

AR AlA A

D

=

AF
A TH Ll o} 1

=

=

=

4=

om, AT

23 W3k A

Aelel 27
k-
=

3 7 weol

A, el s 218

-

T

u] A] A A

]
ol 72 o

W3t} (Bronfenbrenner & Crouter, 1983; Dev, McBride, Fiese, Jones &

Cho, 2013). 7H<21¢]

=
=

&

o]
Bronfenbrenner & Crouter, 1983).

2019;

’

o
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g/]

o1 o

1

1

7FS A ol A
AL A A Ao w A
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R

Aol A

X
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A olabel 7 ol A Aol BAzre] FEFAY HHS ofn|sin
Aol 71, o, AT 5 A8A BARES Fal Aol FFS
A3 ol AQle] &3 A, o), AGAIE TSROl TEG A

74, 2019; Bronfenbrenner & Crouter, 1983; Eriksson et al., 2018).

AAA = LEst= MAE 2R FA FHIAANA FFE T
ARSI A S 0B A3 2] et A ] Aol thE Ad&el e Al
S FE AL ¥ (Bronfenbrenner & Crouter, 1983). o]+ 2 =2%<l st
< kA FAINE FIIA9E FUIAY] SAelA FESs T e s ou|st

o FH A, AGAEE] A o] 2 AFS A H| A T o] & tH(Bronfenbrenner
& Crouter, 1983; Mckenzie, 1924). ¥ AF-olA &= AFs] AH] 2~ o] & & o
AZRA7IISTe W7 8 RF 7ol F-E AA WMo r HAskd
AANAAE 71240 AGAAZE ol d3t A SFAAAE(F7IA, HAA
A, SAAS FE EolA e dAd o= st ol
= 28t A4S 235 e AAE gekw A,

#5, B, AR 380 A gt 5 29 v] doh(Bronfenbrenner &

A A npe} o] A A A o] ZoA A FUA WS oY AAE
shal Wstsi, oj¢} 2 {F7IAVF Ad 54 = F{7
e 7 N el AEHoR IS VAA HE
Dol A 2] AT AATE TS FrEA] ae o]
ofF 3t} (Bronfenbrenner & Crouter, 1983; Lucini et al, 2016).
Bronfenbrenner®} Crouter (1983)2] AJejA]| Alo] &2 thst o] w
AT7HEol HESHARE AA AAE HF7Id e Uy FRfiete] A o
BAEAA 7 FEFES HAE F1A, WAAA HdEs AR AT
7} o] FojA AL Q= FAloltH (A H], 2020, A, 2019, H-2oket FaAd,
4, 2019). Adskel ARF(2019)] AgelM =
et wx= dFas FU1A, vAAA, <A
1(2020) 9] HAASHEEN S
AAFolMe 7714, mAAAR] L



A} 3r

qAAt AMNAAZ FAAR Fol 37HA AAS sHeE dHR

22

=i
o},
oo ¥ Aol A 729 (2019), AAGHE AWF019), 1obsh

2]
24(2011), =1]4(2020)2] A+E AR s A AAl =] AA F 1

Ao WAFEE Bl b AHG RS WAL oA AN §
1

ro ol

A Eelel e Fe wAAA e, g
#7099 A WMoz TR AP WEE TG B A7
[e)

M4 712 o3 2o (1" 3).
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(Time)

Macrosystem Chronosystem

Exosystem

Culture

Culture

_—— e = ——— =

a9 2. e A A o] (Bronfenbrenner & Crouter, 1983)
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4. FAA ST 23

® ATIAE A 5 A5 A AA/ QIS ATE B
stel AAZEA N Axshs By AFE 2590 BIC, SSABIC, LMR,
BLRT 4744 €] A58 Agatel Salstanh. dAAZe 42 A48 9
B E 54 Rt AAY #AHOR AR £5 FAHINEN 7
A 7 239 AFE A4S $AH0E FAsT 42 19 AT BAF

S AZWUFE ZE3te] LA

i
T HG7F AlEY el AFA R <A 0}04 @257} 7H¢ =oha 9szl Bl
C, SSABIC, LMR, BLRTE A &3t RF e siX7tsdS edste] A
ol 471 4 wirk 7bF HHolgt AmEHER HFAHORE FAAZF FE 4
NE AATATHE 6).

(N=1,371)
e A AAAAS E710(%))
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655 298 418
3 AB09L - 20066.14 0000 0000 @i @17 (304
3 329 320 368
40 A AONST 0000000 org (59) (9233) (268)
5 A06698  20087.23 0519 0506 310 18 - 319 306 250

(226) (135 (232 (2230 (182
BIC= Bayesian Information Criteria, SSABIC= Sample-Size Adjusted BIC, BLRT=Bootstrapped Likelihood Ratio Test,
IMR= Lo-Mendell-Rubin Adjusted Likelihood Ratio Test.
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ot 1 olAl 188 (51.2%)= 7H A WERI(x=514.98, p<.001),
HAAFGAA L vgte] vl &o] AJIF7] v|vk-HHEA T 15 A 1897 (53.
49%) 0.7 =A e th(x=60.35, p<.001). AZRAFFAE D714 <]
H &2 A A7 mAAEds 2Fo] 2278(70.7%) 0.2 M =A veygn
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1) A4 3] 7% (Logistic Regression)
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2) 9JArA A Y (Decision Tree [DT])
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Latent class analysis for metabolic syndrome risk factors in

the adult single-person households in South Korea

Lee, Ji Soo

Department of Nursing
Graduate School

Keimyung University
(Supervised by Lee, Soo-Kyoung)

(Abstract)

This study was conducted to identify the factors influencing metabolic
syndrome in single-person households by applying a machine learning te
chnique, categorize risk factors for metabolic syndrome, and identify the
characteristics of each type using latent hierarchical analysis.

This was a cross—sectional and secondary data analysis study using d
ata from the National Health and Nutrition Survey for a total of 10 year
s—from 2009 to 2018. The study subjects were selected as one adult ho
use hold among all respondents, and the total number of subjects was 1,
371. Data was analyzed using SPSS 25.0 (IBM, New York, USA), Mplus
8.0 (Muthen & Muthen, Los Angeles, USA), and Python 3.0 (Plone & P
ython, Montreal, CA).

Investigation of the factors affecting the metabolic syndrome of singl
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e Korean households using machine learning techniques (LR, DT, RF, a
nd XGB) revealed age, body mass index, obesity, Subjective body type r
ecognition, Binge drinking frequency, Longest job type as common facto
rs. As a result of the hierarchical analysis, the risk factors for metabolic
syndrome in one-adult households were categorized into four classes: “p
re—adult high body activity group,” “mid-adult female hypertension grou
p,” “mid-adult male smoking/drinking group,” and “mid-adult obesity/ab
dominal obesity group.”

The difference between the four potential classes according to the gen
eral characteristics of each type was examined in terms of education lev
el, economic status, income level, marital status, frequency of eating ou
t, dietary conditions, subjective health status, and subjective body type p
erception . The differences according to the general characteristics of ea
ch type all showed significant result

In addition, as a result of analyzing the predicted metabolic syndrome

occurrence in each group, the highest probability was shown in

“mid-adult obesity/abdominal obesity group.”, which indicates that
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“mid-adult obesity/abdominal obesity group.” is the most vulnerable and

high-risk group to develop metabolic syndrome in one adult household.

This study is significant because it is a new attempt to identify the

factors affecting metabolic syndrome in single-person households by

applying machine learning techniques, and the characteristics of

metabolic syndrome risk factors in single-person households by using

latent layer analysis. In addition, it will be possible to plan customized

interventions for each type of risk factor and use these results as useful

data to prevent metabolic syndrome.
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