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AVE: ¥ 3= average variance extracted)

CB—SEM: & #2718 -394 2 2.3 (Covariance —Based Structural Equation

CFA: ¥ 58 A (Common Factor Analysis)

COHIP: odo] F+4A7rdsF X232 (Oral Health Impacts Profile for
Children)

COIDP: oj¥o] dA&s 79 (Oral Impacts on Daily Performances for
Children)

CR: 341 #]) %= (Composite Reliability)

EQ—-5D: EuroQol—5D

EQ—VAS: EuroQol Visual Analogue Scale

GoF: A% (Goodness of Fit)

GSCA: Generalized Structured Component Analysis

HRQoL: AZ#d 4Fe] & (Health—Related Quality of Life)

MSE: 3+ A3 2. 2F(Mean Square Error)

NHIS: =7}A 78 A ZAH(National Health Interview Survey)

PCA: A E-E 21 (Principal Factor Analysis)

PLS—SEM: Partial Least Square T-Z%A 2 2& (Partial Least Square Structural
Equation Model)

QALY: AR 4 (Quality Adjusted Life—Years)

SE: %2 *F(Standard Error)

SF—36: Medical Outcome Study Short Form—236

SWB: %42l <Fd (Subjective Well—Being)
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II. o]&% wj73
1. A%a4 4re F(HRQoL)

1.1 A73d 4ol 2 (HRQoL)

‘FA el ebd(Subjective Well—Being, SWB)'& £} ‘ato] A'w &g
2 A QIokAlE Alolo| A F A
are] Aol digk oot o] &2 v thstr o] thst SH =T JER o
ot ate] Ho| tig A Foy SHE=F A

13}
|
o|t}. Linton 5(2015)2 AAAS nzS ool dAA AFEHI Y= 99719

Ag
=
ox
o
ih)
kl
%0,
)

SWB SALE=TE gsla 4819tk SWBo| 2o 71 HIelA d35a e
] Dienere] SWBX.3 (Diener, 1984)3} MARA7]F+2] Aol tist A<,

=
=

Aok el AS =AHI}E E4ES gA™or  gxpdAed FE
(multidimensional construct)E 7FA|+= Z O 2 o]d|¥ar o, ZHEA Q] oy,

Al ok, ALSlA g, AAIA b, A/l (spiritual) ¢Hd, &3 7]

O

AARAZIF= A7 Aol A Aol gle JH7E ot 244, 4

aL ok vk glomw 4o d 3 HRQoLY
Ndo] AL Aoz 914 %9tk Schipper(1990)% HRQoLS] 7fdell thale]
AAA, A, AFE] A Qo] SHA sl A A, 71, 124 whet
B7hE AZolgtes A oE We]7]) = shith HRQoLS th9] Ao w 4%
x4 (multidimensionality ) & Holm, AyA olg}7] Hrh= F3# ¢l Aol
Al Zbell whet s gk 50 vk (Schipper, 1996).
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g 2% & 95 Short Form 36(SF—36),
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o} ish FRapA AeA 2L 28 wE B A5 A%A
2 9ol Ak gl o2 BW Sl i Hx 2w AF vy
2 8H @7 Ho] APAE ol Ul W & Qi wF AEH BT 7]
SEA ol AAA L A A Twe] ukAE A0S AFE 5 o w3

AHEA QL A7 1A S Hrlsts dH & 9% & 4 At (Wilson and Cleary,

Characteristics of

the Individual
|
Symptom Personal Value
Amplification Motivation preferences \
Ii,'ﬁﬁ?;lcggﬂg? o Symptom ,| Functional ?—Ieeg‘itlgl o Overall
; " Status Status . "] Quality of Life
Variables ‘\ T Perception
Psychological Social and Socialar!d
Supports Economic Psychological
Supports Supports
| %
Characteristics of Nonmedical
the Environment Factors
a9 2, AT ke A BYoAe] #x AdE 5A 79 Al (Wilson and

Cleary, 1995).
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HRQoL®] 7ide] vt oleh= Aol thalr= A= ofzde] flont +
H

A ZAol QloiAt AelEA/mesel Aoy 9 AdoB/1us P

42

o 7 7HA ke el 9ol 2 A3 E HRQoL T3+l 3 HRQoL €1
2 2R 7} e Aok A 8]S4 (psychometric) B3 239 (profile) 29

oM HRQOLS] T 4el S4o] 4o glolm AP Hom Hgo] 5o
WEA AR 0 R S40] Hojof dtkn wa olF 9] do| ‘Zmsd'm

AEe S m2a glerz 47

AEEH Aol wEd o= 1 Aol gl Rt S0l 7k A
A ke FAHL 7R &th(Hunt, 1980). o] A S Ael5A o Ao H
A3l Yztste] SHETE NIt om aQwAn o Ao ojAste] 7t A&
T8t A7 ] A ARl T2 udS HUbsGlt wekA] #Ale] FAE
HRQoL9] #Autza el @oF Wl HRQoLS A SHE u49 A4S Hrlstes
g vk A )l TR ad of AIFAQ] AH= S5% Akl A ATt

Yo FAA e SwelAe] AnE Baw o Ao S f8T F 3

3tal o]lE AA F He A9 AEo] FH+= AlAA Al E(physical component

P

49 shitel ook AFE Ushit Ae AuHon AtHm 9

AN

et

7) 2918 (factor analysis)ol T AHElaee] SHolE F SAFES YL oItk ARAA W)
o U0 A Eslel ALAr S0 et EAREE SRR A9 49
Fajol At G4 TN SRR FEe

aglon T4k ol AR
Hsrehe wpgol.
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(Jenkinson et al, 1997; McHorney et al, 1993; Gandeck et al, 2004 ).
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Aol vl A
A e 2Abl A Aold AFATE dolAE B % o2 Hlasha Brbehe

ol mpas o] A ekt EAldol 44" 4 A,
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=
rot
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i)
Anj
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B SYEFE] ARl UdTHE 1

%1 e Aged i 4

-

v

AT

Type Measures
36—item Short—Form Health Survey (SF—36)
Sickness Impact Profile (SIP)
Nottingham Health Profile (NHP)
Profile The World Health Organization Quality of Life

(WHOQOL—-BREF)
Psychological General Well-Being Index (PGWB)
Oral Health Impacts Profile for Children (COHIP)
EuroQol (EQ—5D)
Health Utility Index (HUI)
Index Quality of Well—Being Scale (QWB)
Health & Activities Limitation Index (HALI)
Oral Impacts on Daily Performances for Children (COIDP)

1.4.1 HRQoL EZu}e] W9

v

AT

1) Medical Outcome Study Short Form—36(SF—36)

A A AA 7HE Eo] AF-8%+= HRQoL %=1+ Medical Outcome Study
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Short Form—36(SF—36) %% (Kaplan & Ries, 2005), SF-36 A =TS 283t
AT 19909 ol = w43] F7Fete] PubMed A4 A} 20104 o] % vid
10004 3]st A7t EREJATHHY 4). SF-36> RAND cooperations) 2]
Medical Outcome Study(MOS)el ¢]&le] 7|etE] At} 2 Sol+= RAND Health
Insurance StudyolA 717 23y= 574 Hefo] 7]8 3o HRQoL S =2
ko] Al#tEo] F 116709 &3S 7HA= A4 #™ e A SAETS
MOS Core Measure® 7HEZE o1} o]Fo+= o]= 2079 32 7}z SF—-20
o2 %4319 tH(Hays, 1995).

gy SF-200] et AF s FREHA] K

7HLﬂ()\lxﬂZ4 7]‘~’ /\]xﬂxj] 621—’ 2= oulAz)olal %Leﬂ /\}Qﬂ 7]‘~ 24/\1 ]

f
Oft
il
%u
O
U
HU
=
il
X
oo
=
r_\.L
.,4

t}(Scott—Lennox et al, 1999).

Number of Publications mentioning SF-36

1950 19585 2000 2005 2010 2015 2020

8) RAND corporation< 1948\l A% v|gg] AT 7|Fo2A F=2 v #d JAEAAE 3 o

T} 7HHL AL Sk} wkEoHth RANDE “research and development”E 9|n|&hH &A=
T3 AN ARHPARL ek b FEsta 9tk RANDE 604 o)A ARA
A& Eshe] Al 7 2 AYAEE ¢S dsta dAs F8EA
235l JTHRAND Home Page, http://www.rand.org/).
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¥ 4. PubMed 4] A3} yEd 'SF-36" ¥ 719 Fo]

2) Nottingham Health X 23}

Nottingham Health 23} (NHP) & 53]
o] AlgJ¥l HRQoL =T-°|th. NHPE F F-i#o=m FA5o] grh 3 Fi&

15%—

T, AAA ZEA, U, T, AP w2, AFEA a1y T 671 SRl S

gahis 36700 Barom FAH] k. FA PF o] BREL A4 Fa

o whel WopEE @ WEs HA 07 A 10070 A5 Welel A A A
NHPS| 7 wis) 22& gl ddto] 14 & 4w de) RE)

AL DG 7 BFOR P Ak 1 HEES 1§, 7HE B, A

2 o

o9l Hiel A Al aho] GG WA JRT g

-

o

Frs B2 Ad7ECdA d5dE B AvkH(McEwen, 1992).
NHP= 7)1t A GALS] o] A7 ol ot ol = FH &
gIrolth. yolrk of Az A QAL AbeEo] 7 oldE 4 Jl:=
o] Hafjo] a7y = R wEoiAth &/l Aol Erskar Ak 71k
A =25 7hE A7 AlS A @b A ghe] wlals AR T ehA] &

H(McEwen, 1992).

ol
o

0%,

3) ojdo] A AAE ¢ Z 23U (Oral Health Impact Profile Children,
COHIP)

COHIP= S} 7] ofdlelef 7= AEohe ofetl well-being= 37}3}7]
olsle] AarE o] A . COHIP:= Broder 5(2007a)°ll 2]3}e] 7=

=
Ao F 34708 e A, e AR, A AR SadE AR



>
>
i

ojmx] & 57 AHde®m FAAEHJT. L T 4709 A 287 =R

st 17 A 671 B2 FAHA BFgoE FAT
. COHIP =9 AF = Btdes A0 15400 o] 2= vhekdk A4t
7P = ool el AN e HE

o
X
o
o
o,
i
0,

>

[o
i
M

N2 droye
30,

A
o

1.4.2 HRQoL olE)x W39

Ay

HAET
1) EuroQol—5D(EQ—5D)

o] A HAaLs] o] Ayt QI tel] 7Hd Wi sHA] AR %= HRQoL ="
= EQ-5DEA ©] HRQoL FAHETE &3k A+ 20003 o]z F4573]
<7Vl PubMed A4 A3 201610l 80071 Futel= # A7 A
ArH(2d 5). o] WS Paul Kind 2 719 F8Ed oa 2 metyo] A
Holld 248 d< el EuroQolol 2l ¥4 =tk EuroQold 1987l
G, AFs= vdHs w2go] 9 ~9dlel] 9IXstE 7/ AlEH FAYER

AR FAAS, el A1) o, HSAA ATAEY MESS E
#Hlth(Kind, 1097). Aol = 291 W Fabe] B9, 7192, Avtet, v)5
% AR SAEE o] Puol FAAL o5 BAL AWHoR B &
i Aol Tl BAETE BEo] A FHAM A FEHES sk A o9l
.

EuroQolo] 402 A SHETE 6 9] 43t 14709 AZ3uE

71 FE| A SHAES Aale] Q1A= A7 =l tiste] AFE(0.0)o4] 2
Wk 7174(1.0) Abolo] A% A1 Aol o] EAdg 91X = FAISIIT o] W
& G, 299 2 vEd oA A% 2AE Fste] BEdS GEESITH

EuroQolo] a3t 717 =9

EE

A

R
2
rlo
1
=
Lo
Mo
ool'

o7 4% EQ-5D=®
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Number of Publications mentioning EQ-5D

% 5. Pubmed A A3 YEY ‘EQ-5D #

4) Health Utilities Index(HUI)

o] i A4 HRQoL

=
=

)

ol i3k A5 % HRQoL E-o|t}. HUI

)AO
NO
!

HUI+=

3 A3 % 716k gA (multi—attribute) -84

o 7454l

s
o2 HUI

373

A A=

=
I

ey
E
olo

o

X
al7)
"
il

R
—_
110

il
il

jpuze)

4r

~N

w
TH

110

ojo

Ea

KeN
-

bl ZAt-

Y2+ (fertility)
[e)

gl A4 g
o]t} (Feeny et al, 1995). 7ivich Aut AFs]| 2AL9] 19913 BAIE &

a2
2N

1

[e))]

PN
=

5

’

Ft}. Health Utilities Index Mark

2 P
A7) 58

Ao
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B!

& 3% 2

s

b

AR} 22 o

15t (Glaser et al, 1999).
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5) Self—Administered Quality of Well—being(QWB)
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fife)
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el

tol ojxinh, o5 3

S

B7kel 27

1w Fjke)

S—
=~ VA
. AL

gl

Els

APE(0.0) 0l A -

=
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=
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s
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fife)
o
el
al7)
"W
ol

Ask= Al o

=]
5

P

S

o] =4

Al el 2}

s

T
o

2

sz Ady o] AF(0.0)0) A

Z]
“

A

gl

A5 e

2

el 47 A}

A tH(Kaplan &

(1.0)2] HL] ellA

Anderson, 1996).

6) Health and Activities Limitation Index(HALex)

u ol A =741 7 3 ZAH(National Health Interview Survey,
Fo] 7jtEl HRQoL H=-o]th(Erickson, 1998). HALex

L
hu
S

HALex
NHIS) <}

NHIS

1
s

T

b

N

Qe ey s 2

7=l o] F=2 Healthy People 2000

Years of Happy Life” &

e

o} o] gt

FEA =7 oA T

btk

S

gl

2 =du v=
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HALex+= 7 718 A& 71 &3 7 sAdE T-FE 22 73]
“Aet 9l N A H-E] “Instrumental Activities of Daily Living(IADL)2] A3 ¥
“Activities of Daily Living(ADL)®] #|3} 7}A] o] 2 &= G833 7R #
HkA o] 4ol 2 S- excellent, very good, good, fair, poor 5 57 &5+ &2 &
SHATE B3 919 F RS Afste] 7x5=35709 ARG E Tt o
23k A e o] Aol tigk ke A= AR o]l ZAbE Amo A A

W 7hsAE =85t 483t (Erickson, 1998).
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2 A AR 2 TE AR E 44 APedehs A% FRE P 4

"8 Tk Aol WS stk otk

7) ojdo] dAFs 73 (Oral Impacts on Daily Performances for

Children, COIDP)

COIDP E=-% 2004 Gherunpong 5ol 2l8to] Qo= 7 utks o] A<l

of, &o], ojge]ofo], T}, Bl gAolo] TOoE MAHo] B AT S

A 853 9t} COIDP EtE #7], w37, 2ol @7], A7), A A o

g, 271, el 2 AR A e 5 8 Fh o s FAE AR m=EA Ad

3N 2P A 7RG BAR A BAA AP {7, wE B AR
%

ZAfshe] 707 AE7} olgele] o] Aol WAL Je AR wl.
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%2 (data reduction) 7|99 SbzA oE2AA (multlcolhnearlty)ol & thpe] =9
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R A Mzke] AialE (nxn), U aL-f-%-4H unique variance)2] o
7t (nxn), Fr & CFAR &9 3ldahx] &2 82 ¥ (nxp), Pr & CFAR
F=d 33 a9 A FE (nxp), & = CFAR FEd 9 3 Zddd
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AT Aol CFASH 71 & Aol & Hol A2 LU S 02
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A7) F7hE o) FA4E HEA T 03 BAH R o

A 5 o
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s
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il

Aol

Els

(@]
a

5% 249G

Tee] N T A E

i

<

A9 %

} Q ¢l (variation inflation factor, VIF)3} &=}
1 VIF7F 5 Hop 3 A

S

KeN
-

74 0.2 Bk 2

3L
¢}

(tolerance)17) & o]-8-3le] 43§

o] dkASE 7l o 22 R} (Hair, Ringle, Sarstedt, 2011). 20% 9] &

AW 1 Hese 2E

A A S

=
=

|

Mo

Z4uge
A7} ek,
5 oje] %
)
_/Il
B
1

- o
RUS

(multicollinearity) o] 2 3] 52 ol A]
]

Agtel 81714 0] AAAT el

% olek. 44

=
=
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(tolerance)
7F Ao
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o5 7 A7 0oleh= FFUHE S AR & 7K add H2 ®ako] v
&

 WE AN ] REF A OoR mE SolA %o goE W

ol
iy
)
i)
-
32,
o
H
9,
il
)

o o] wg} &JF ThFA o] FA Gk Fo
& 9] B34 (sign indeterminacy)o]&tar 3o},
5 WolE AHefshe W o mE tad Al 7HA] W el Aol Zhs st
WA 7H WAl ‘no sign change 7} Ut F WA RE FEAED FHo|A
e A3E A FEAA U FE 2 HA3= ‘4 individual sign change’ 7}
Row 74 liberal 3 A5 ATt Al HA, AFdo R FFAA E Y
£ W73} ‘a construct—level sign change’ 7} )

AR t)sle] PLS—SEME3S A

i
w
=2
rir
r]I

2

2
Iy
ol
td

o
o

o

2,
2

i

Bt T

H7t Ahgt 71
Al =

CR 0.6~0.7¢]H +8&7}5

WA A3 / FANE AZElAd AVE 0.5 ol oF QdAIS #k
=X gl
o SEESREE: o] 0.7 °]7
y 3 9

FHEFE = (convergent validity) AVEZLS] AF<L ¢& 7AW

7} A i
e}

e
)
oﬁ

% (discriminate validity) z+e] A4 =3}

. FHEFFE (convergent validity) 3 ¥24: $AHE R*%to]l 0.81,

C O Amwss g gEeAd 0.64 23

g

;o el B Sl ke Ae] A VIEZE 5 23t/ S AR 0.2 v

pZS

A

(relevance) R} EH] Fo

TEE AARATF (R R%* small—0.02, medium— 0.13,
ERE: o =24 8t (predictive relevance: large—0.26
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Q%) GoF =V AVER?,

7} BEATY A7]eF 94 small—0.1, medium—0.25,
27371 ¢%) large—0.36

CR: Composite Reliability, AVE: Average Variance Extracted, VIF: Variance Inflation
Factor, GoF: Goodness of Fit.

7.5 PLS—SEM &4 43}

PLS=SEM & E& 24date] 291 Al vh53 &2 oM & wef H11e
1A R deeidd dd A g3 2dA R e JRA s
ot AES FQdth ARAFE RTE AT RR FUA AR
siafete] dastepd A ast 9 P asE gl v suAs AGAS g

3

= H
gelsta FAE AAATE e B2l v Ayl Hu g off A}

Eide
S8, esi
_ 2_ 1 _ residual Al
R ! SStotal ’ (——] 2'9)
AdjustedR?=1—(1—R)—""1 _p> (1_pz-"—1_ (2 2.10)
n—p—1 n—p—1

AgA M= maakar]E Freke] dE mlalgit)

Rs quare —Rs qUATe g clyded

with allvariables

=

1— Rsquare i, aiivariabies
2.11)

f—square= 2N 54 A FA47Ndo] AAEAS wjo} vl wste] &7}
A715 3. H7F 7152 0.02 as small, 0.15 as medium, and 0.35 large
o]t}

5%+ A 2+ Blindfolding 2 ol =2 34 (predictive value) Q*3 &337] ¢°
= g9l g

CB—SEM 9] Agtx A3 gy 3 sid ) o) o3to] A A=
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W

4r

=
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= -
A==

" PLS—SEMol A

= A

gl

o] olu]7} M= th=t}(Hair et al, 2012a).

B

)
S

of elate] HrlHme

ﬂuﬂo

(Wrtzels et al, 2009).

1) 12 ZAE 4o 323 (outer model) S

3) AlST3 5239 PLS path modelings
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(b) Type 2

(a) Type 1

(d) Type 4

TZ%:(a) 18 — 17}

(¢) Type 3

b

22

(¢}

14 23w

o

=
[e)

15 9. 4 7FA 9] 7}

- 13

%

T35 (e) 3

B!

= @A Frol

- 13

kg A5 (b) 2%
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T-Z(Becker et al, 2012)

ol

(Mode A X+

PLS—SEM®] 24} AlSE

=
[e)

(¢}

(Mode A =+ Mode B) =+ 2 ©A =

(¢}

3T 2=
W 2

Mode B), Hybrid #]

14
=

o} A7)

= AE

1t Mode A

PN
T

H 225 (ordinary least squares) & FA4 3 3 AAFE 754

1
s

™, Mode B

Bayo el 14 747

W7l B5 93} A o] bkE

)
S

o 4 ALgE A HE

14
=

23 TS Ao A}

eN
-

s

Fol Ak 13 F47)

TANE2 1A N o
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o] o] ] ]

D D
(a) Mode A (b) Mode B

% 10. PLS—-SEMY 2z A

ol

e 4% 9% wE AmWs v

(Repeated Indicator Model): (a) Mode A, (b) Mode B (Becker et al, 2012)

(a) Mode A (b) Mode B

19 11. PLS—SEMY] 2x} ARy =4S 9

off

+ Hybrid 23: (a) Mode A,

¢

(b) Mode B (Becker et al, 2012)
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FAE 22 2y Hr} Alge vt
15t 2k ol QA A4>0.7, AVE>0.5, CR, 0.6~0.9 52 %=

2
ojof 3t} (Nunally & Bernstein, 1994).
2) %A (communality)< PLS—SEMX &A= AVE #ho= Yely™ 0.5

2 J|F0 R 058 A3 S 2= AL fadtttar #7bs(Fornell and

Larker, 1981).
3) R* 9o ax=aziel disted 7|$& 7kAz H7RE small—0.02,

medium—0.13, large— 0.26(Cohen, 1988)

4) global goodness of fit (GoF) Z\/AVEE (Amato et al, 2004)
GoF 3tE HAESFY] small—0.1, medium—0.25, large—0.36 (Wetzels, 2009;

Tenenhaus et al, 2005)% ZFF3kc}
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theFek 2719 204157(0.4, 0.6, 0.8), 39 2k T 3 (3, 6, 12
71 2 E+E =27](150, 300, 500, 1000)E Z§sto] 7 2710 gt oy Als
10007) A3ttt HlolB= 5 g4 SATEE 7|ve® ko skl
o] = ¢Js}e] MPlus WA 7.3(Muthen & Muthen, Los Angeles, CA, USA) &7

29 A

2) dHlolg 4

A4 CB—SEM 25 A& w41& she] 10007) F2ollA 4% 817
o] Hat, e Aol H HdAFea & ALtssith. MPlus WA
7.3(Muthen & Muthen, Los Angeles, CA, USA)& o|-&3}o] o] AL =3P}
Ak,

PLS—SEM Eg& AHER 240l AL 4S5 48317 fiste] SAS H
% 9.3 (SAS Inc., Cary, NC, USA)o] &&= AL sA3tA 100071 FolA 5

de oA Hat, kel Apo]l B’ FdAlw A & Artskit
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o
3
A
o
-
BN
il
N
L
)
rlr
'®
®)
-
g}
we
ot
oX,
X
|\
o
-
BN
il
N
L
)
rlr
'®
9
)
g}
=2
=
ol
ol
£

2) WAFE}E = (cross—validation) A<

_74_



0
i:’
N

B
G

K

1

o2 o] Z+2bS PLS—SEM

T

o ¢

g

4. |8 WH I PLS—SEM

TR

K

,.EO

iy

bl 74

S

{8

X

of &3t 7t A=

my

my

_75_



T2

V.

1.1 36—item Short Form Health Survey(SF—36)

1.1.1 SF—36

Medical Outcome Study(MOS)oll A

o
-

SF—36

SERE

KeN
-

ol ab= At} SF-36

S

AP selld 28571 ¢

A =

i
214 ojel 3 ohg), AM A £Al=

A1 A A

gk,

CEEDE

2

s AR

NEE

i
oltt. o1& 7he] A

I

AMA A= <

:_]:’

= 3579

2

SF—-369] <

KeN
-

2

=) %

al5)

2

1.1.2 SF—36¢] 871¢] =}

(Physical functioning)

Els

o) A

Ho
T

o A A1A
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A= A=A E 1070 02 AFeFal 37H4] 4 (limited / limited a little
/not limited at all) < = SH3HA vt A4 F5 )7 5 44
3 g, BA %77 5 FEE &%, 433 B4 %717, 3 el F A A
=27, g AGH 227, FR7], 19t o A7), ¢ EF A7, Ay EF

A7), EAA o % 9471 107] dEolvh

2) AlAY FZAZ Qlek I3l A H(Role limitation due to physical

problems, Role—physical)

o]
& sk oy Eol A=A SolH SHEARRE o'gl ol

3) A1AA &% (Bodily pain)
AAA TS F ¥R FALH[Y. Aty S5 AP EAE
none/ very mild/ mild/ moderate/ severe/ very severe ¢ 6 59 HX = &
ot il =3 T witel FAA ] o] W2 Y= E not at all/ a little

bit/ moderately/ quite a bit/ extremely ¢ 5 o2 gH3IAl st

4) AAA7%(Mental health) T+ A A% Qg (emotional well—being)
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of the time/ a good bit of the time/ some of the time/ a little of the time/
none of the time® 6719 o= FHsH sto] F7lsidtt.

5 AAMZH TAR A3 & AdH(Role limitation due to emotional

problems, Role—emotional)

ol e Al Ao BFow AEATE FAH FEL Ak 4 T A
o)
=

e Aed

6) AF3]4 7] (Social functioning)

3] HEQE=%]Z not at all/ slightly/ moderately/ quite a bit/ extremely 2] 5 <=
o2 AEste we olgls W 7F drkvkE ] AlE HoF dojuki=AE all the
time/ most of the time/ some of the time/ a little of the time/ none of the
time?] 5 FFo 2 AFE3E= F3olA)
7) &2 (Vitality or energy)
g2 479 Tz SHFEAT At 4573 A7) A=A, oy A

the time/ most of the time/ a good bit of the time/ some of the time/ a
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little of the time/ none of the time ¢ 67019 o2 SHa}A st H 7135k

ANEAGI A2 579 Edom SAHHAY. dnbHor el Aol
excellent/ very good/ good/ fair/ poor % ©Jt]o] siFsttia H =% HAE3s=
shibe] o] EIFH AL 7 thE Abghol] Hlsko] Wl 2 Aej=A, o A%
gF A, o m o] thukd Ao w WA, w1 AL E7E vl Sk

HE A 52  definitely true/ mostly true/ don’t know/ mostly false/

definitely false o] 57 9 @A FolA sHsle 471 &&o] 235 AT},
ol 87N kel & Ma= & 4ol e Q)
E 4. SF-36 a4 A =] 870 A 3 Ao ey
No. Meaning of scores
c . ¢ No. of
oncepts 0 )
P ) levels Low High
items
) Limited a lot in
Physical ) ) Performs all types of
o 10 21 performing all physical ) o
functioning o physical activities
activities
Role ) No problems with work or
o Problems with work or ] o
limitation due ) o other daily activities as a
] 4 5 other daily activities as a .
to physical ] result of physical health,
result of physical health
problems past 4 weeks
) ) Very severe and extremely No pain or limitations due
Bodily pain 2 11 o ) )
limiting pain to pain, past 4 weeks
Mental health Feeling of nervousness  Feels peaceful, happy, and
(or emotional 5 26 and depression all of the calm all of the time, past
well—being) time 4 weeks
Role 3 4 Problems with work or  No problems with work or
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limitation due

to emotional

other daily activities as a

result of emotional

other daily activities as a

result of emotional

problems problems problems, past 4 weeks
Extreme and frequent .
) ) Performs normal social
) interference with normal o .
Social ) o activities due to physical
o 2 9 social activities due to .
functioning ) ) or emotional problems,
physical and emotional
past 4 weeks
problems
) Feels full of pep and
o Feels tired and worn out .
Vitality 4 21 ] energy all of the time,
all of the time
past 4 weeks
General Believes personal health is ) .
) Believes personal health is
health 5 21 poor and likely to get
. excellent
perceptions worse

(Ware et al, 1992)

1.1.3 SF-369] +3&

T A A5

SF-369 &3 FA4% A FAAAE v % 59 2k 7 e gt
SHE 1004 71E o E 5o e vpel o] #akgk & 870 24l with Ak
H 2 Hyrs et 8U1e Ak Aaee 1% e 54 9 A7 E 9
W3l 7} Sol AR,

& 5. SF-369 &3, AFAA 2 24
) Doma
No. Item Response scoring .
in
I 1 1d
1 1 seneral Wotld you say your 1-Excel(100) 2-(75) 5-Poor(0) GH1
health is
5 Compared your age, general 1-much better(100) 2-(75) 5-much L
health worse(0)
. . 1-Yes(0) limited 2-(50) 3-No not
3 Vigorous activities PF1

limited(100)
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1-Yes(0) limited 3-No not

4 Moderate activities o PEF2
limited(100)
. . . 1-Yes(0) limited 3-No not
5 Lifting or carrying groceries o PF3
limited(100)
Lo . i 1-Yes(0) limited 3-No not
6 Climbing several flights of stairs L PF4
limited(100)
Lo . . 1-Yes(0) limited 3-No not
7 Climbing one flight of stairs o PF5
limited(100)
} } } 1-Yes(0) limited 3-No not
8 Bending, kneeling, or stooping o PF6
limited(100)
} } 1-Yes(0) limited 3-No not
9 Walking more than a mile L. PE7
limited(100)
) 1-Yes(0) limited 3-No not
10 Walking several blocks o PE8
limited(100)
) 1-Yes(0) limited 3-No not
11 Walking one block o PF9
limited(100)
} ) 1-Yes(0) limited 3-No not
12 Bathing or dressing yourself o PF10
limited(100)
Cut down the amount of time you
13 ) 1-Yes(0) 2-No(100) RP1
spent on work (physical problem)
Accomplished less than you would
14 ] ) 1-Yes(0) 2-No(100) RP2
like (physical problem)
Were limited in the kind of work
15 ) 1-Yes(0) 2-No(100) RP3
(physical problem)
Had difficulty performing the work
16 L . 1-Yes(0) 2-No(100) RP4
or activities (physical problem)
Cut down the amount of time you
17 ) 1-Yes(0) 2-No(100) RE1
spent on work (emotional problem)
Accomplished less than you would
18 . ) 1-Yes(0) 2-No(100) RE2
like (emotional problem)
Didn’t do work or activities as
19 ) 1-Yes(0) 2-No(100) RE3
carefully (emotional problem)
20 To what extent, interfere social 1-not at all(100) 2-(75) SF1
activities 5-Extremely(0)
) ) 1-None(100) 2-(80) 6-Very
21 How much bodily pain BP1
scarce(0)
.. ) 1-not at all(100) 2-(75)
22 Pain interfere with normal work BP2
5-Extremely(0)
23 Feel full of pep 1-All(100) 2-(80) 6-None(0) VT1
24 Been a very nervous person 1-All(0) 2-(20) 6-None(100) MH1
25 Felt so down 1-All(0) 2-(20) 6-None(100) MH2
26 Felt calm and peaceful 1-All(100) 2-(80) 6-None(0) MH3
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27 Have a lot of energy 1-All(100) 2-(80) 6-None(0) VT2

28 Felt downhearted 1-All(0) 2-(20) 6-None(100) MH4

29 Feel worn out 1-All(0) 2-(20) 6-None(100) VT3

30 Been happy 1-All(100) 2-(80) 6-None(0) MH5

31 Feel tired 1-All(0) 2-(20) 6-None(100) VT4
How much of time, interfere

32 1-All(0) 2-(25) 5-None(100) SF2

social activities

1-Def. true(0) 2-(25) 5-Def.

33 Get sick easier GH?2
false(100)
1-Def. true(100) 2-(75) 5-Def.

34 Healthy as anybody GH3
false(0)
1-Def. true(0) 2-(25) 5-Def.

35 Expect my health to get worse GH4
false(100)

. 1-Def. true(100) 2-(75) 5-Def.

36 My health is excellent GH5

false(0)

oFo] ™ — PF:Physical Functioning, RP: Role limitation due to physical problems,
BP: Bodily pain, GH: General health perceptions, SF: Social functioning, VT:
Vitality, RE: Role limitation due to emotional problems, and MH: Mental health.
(RAND Home page: Accessible at

https://www.rand.org/health/surveys_tools/mos/36—item—short—form/scoring.html)

1.1.4 SF-369] 2144 E-7<=(physical component score, PCS) % AHAIA &

A< (mental component score, MCS)

oGl 7He] A M= AA S AN EHT=
6= SF—362] zkleoll Bk F4% 4 A3 = yepd AAFAdE 3

AT NE AR de] g A 9 S 27183 Physical

e
+
ke

Functioning, Role Physical, Bodily Pain, General Health+= 21 A4 &0 & Q9]
A5E Ho] Mental Health, Role Emotional, Social Functioninge % A1A] &
of 2 aAFE Holu Vitalitys & & FAEN 24 F55% ol A=
Bola tH(McHorney et al, 1993). ¥H<2]/4} Physical Functioning, Role

Physical, Bodily Pain, General Health= A E o2 YA = A2l HAEo 2
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3E 6. SF-369 T4 A AAE e AA 2 FAFAE
. Hypothesized Rotated Principal
Domain .
association Component?
Physical Mental Physical Mental
Physical functioning + - 0.88 0.04
Role—physical + - 0.78 0.30
Bodily pain + _ 0.77 0.24
Mental health — + 0.12 0.90
Role—emotional - + 0.19 0.81
Social functioning * + 0.44 0.71
Vitality * * 0.59 0.57
General health
* * 0.68 0.32

perceptions
a: Correlation between each domain score and rotated principal component

+:Strong association (r=0.7)
*. Moderate to substantial association (0.3<r<0.7)
—: Weak association (r<0.3) (McHorney et al, 1993)

1.1.5 SF—36 AA A4

SF—36 =79 7} AHele Fieto] Al Aeg Fobe e g4Ho
S8 AFAEE 87 A A E BsAd A w3
o] yt& SF-36 WA M= 1h5ske] ARg-skaL QITH(RFEA, 2016). Braizer 5
(2002)& SF—36°] %432l Short form—6Del| thale] T = 7|8 ZAH A& At
&3to] o] A& ST H4E =EdhH ek At

SF-369] 23 255 o|&ste] AFZHE THa7Ile UF Be A
o 7t 3lel A7h ekse
Al o3k 671 2] A& Bl Esh

p

)
>
)
Y
&2
3%
T
s
i
X

(0]

=2 Role—physical®} General health perceptions=
6 =3 o7 o]Fo|F Short form—6DE ©|-&3}%)
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CHGE 7). 7} Bge] §F £EE 2476, 4,5, 6,5, % 57 FEOR o] FojA)
o)A 7Hsd Aol S F 18,000 Aol Fed A9E ol v

111111 & 2= 67) xFdollA] HAel AelES el ‘645655= Hot

6
0

o
oy
=

3% 7. Short Form—6D (Braizer &, 2002)

Lev Physical Role Social . Mental L
o o o Pain Vitality
el Functioning limitation Functioning Health
not limit
1 vigorous no problem not limit no pain none all
activities
Limit limited by limit a pain but
. . . feel tense
2 vigorous physical little of the not litt] most
a little
activities problems time interfere
Limit a accomplish .
. .. pain
little less by limit some ) feel tense
3 . . interfere some
moderate emotional of the time . some
o a little
activities problems
. pain
Limit a lot o . feel tense
limit most interfere .
4 moderate 2+3 . most of a little
o of the time moderatel .
activities the time
y
.. pain
Limit a o . feel tense
. . limit all of interfere
5 little in . . all of the none
. the time quite a .
bathing . time
bit
.. pain
Limit a lot .
6 . . interfere
in bathing
extremely
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1.1.6 SF-36¢] 7]& 4 23

SF-360] A2 54e] Aelo] AR EFolnz s|Ee] B AT &
QAEA L Falol 33 TRYAA RYL A gl SF-36 B FAHYES
A5 YehY 12).

O] ®
O il G ®
Caull Csr36 D ®
O] ®
O N~ ®
e [ F©
=y G
(& @
e s FF7
()] e \“\\ﬁ: ®
. T
A | N T ®
i! \\“‘-.‘ e 2 e
O]
f ®
o RP1|
©@—tr ] COERED c
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o I EEIEEEE
®

@-
©-[-

© © 00

g 12, 71E ATt vEhd w3 A 332 SF-36 TFEE 3 (McHorney et al,
1993).

Solid line( ): Strong relationship, dotted line( ): moderate

relationship.

ko] v — SF—36: SF—36 score, PCS: Physical component score, MCS: Mental
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component score, PF: Physical Functioning, RP: Role limitation due to physical
problems, BP: Bodily pain, GH: General health perceptions, SF: Social functioning,
VT: Vitality, RE: Role limitation due to emotional problems, and MH: Mental
health.

gt 5(2009)2 F=old SF-362 o83 A5 38 v} =1l 35
Mol Ego i o]Folxl 8] 12 A ME Y 2/ AAA R AAA 23
AN, B UREA QP (General Well—being) 7HA] Z35t3t 371¢9] 22 4370
2 g Ao 3x FANEE A BAR dAstY] FHEREE AT vk 9
tH2s 133} 29 14). 29 133 29 145 T4 o= agfahd A4 3 4
NA 2x A ke el 09352 wig- Aa mE 33 AR
HRQoL ¥} Al 7He] 22+ 4470 7ke] +2A15+7F 0.85~0.9352] = vij5-

9 133 29 140 UeRd el o] TANEE gbe 2 et
FEASE DTG 22 PG AAA B AN o, m AAH, G4l
49 A TREY] olEe Ao noln, shtel A9 TAsYew
et Aol wr} g Aol Alma
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0. 853

0. 892 MH
0.781 o774
WA
HEE N
- 0; 816
A
PF4 0.866 0726 MH
0.915

0.862

prs e WY
0.915 a 0.935
=4 0.958

0.870 0.801 @
0,910

=
M
ra

e

s/ U 974

0910
0955 0931

0.91 6

PF2

0811

0921 0861 0.868 0.920 0.621
0.685 VT2
o7 0.901
0.785
RPZ 0923
@ 0894 0913

0858 0.852 0868 0.660 0.838 (957 (a06

3

M
RP3 0.924 5 S o ﬁ
P P H H H H
RP4 2 2 3 4 5 1 2
9 13, F=rofst SF-36+ ol 88t A4 E WA SF-36 TR 23k 74

Standardized factor(or structural) coefficient = EA|H.

oko] A — PCS: Physical component score, MCS: Mental component score, PF:
Physical Functioning, RP: Role limitation due to physical problems, BP: Bodily pain,
GH: General health perceptions, SF: Social functioning, VT: Vitality, RE: Role

limitation due to emotional problems, and MH: Mental health.
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0.863
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i 0592
0781
PF3 -
0.907 0816
SRR N
PF4 0,866 0.?25 MH4
0915 0.862 '
PFS W 0935 0.850 0.912 MH5

0915

0.958
PF6 U/S?fﬂﬁ 0.801
0.955

0.915

-
=)
-

0 931

=)
m
L

0.847

0921 0.861 0912 0.621
0.685 VT2
0.9m

; !~ 0785
0350 @ 0894 0913 0858 0852 0868 0.660 0838  q57 pgog

RP3 ¥ L
0924
B B G G G
P P H H H
RP4 2 1 2 3

9 14, dharo] 3 SF-36% o]83le] A H 32 vkd 4 SF-36 FREH: 2%
TAMNE F7HEHE, 2009)

HIH

3

b T £

-

Standardized factor(or structural) coefficient = EA|H.

oko] v - SF—36: SF—36 score, PCS: Physical component score, GWB: General
Well—Being, MCS: Mental component score, PF: Physical Functioning, RP: Role
limitation due to physical problems, BP: Bodily pain, GH: General health
perceptions, SF: Social functioning, VT: Vitality, RE: Role limitation due to

emotional problems, and MH: Mental health.
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1.1.7 ¥ A+E 93k SF-369 4 =¥

AN VIS ATt Aol 2718k 871 1A Rl b=
TR U VI Aok EA 23k AT o] wAlE B84
7HSIGT. T otz 7 ARE MR FARSAY wgke] ThsskA] @A, 7t
THEE 553 SUE 7 9len, 7 Akl o] SA el 21910 H o
&9 A el MBS Aol 1 AAE TP sk Aol By A st
AP E 7] Wl ok B3 3 6(83%) 7 S1d 14 B J1H155 TRA o 1Y
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a9 15, 2 Aol A 7Hgete A A 23 FERE 7HA|= SF-36 TFREE.
oko] A™ - SF—36: SF—36 score, PF: Physical Functioning, RP: Role limitation due
to physical problems, BP: Bodily pain, GH: General health perceptions, SF: Social
functioning, VT: Vitality, RE: Role limitation due to emotional problems, and MH:

Mental health.
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1.2 EuroQol-5D (EQ-5D)

1.2.1 EQ-5D 7«

EuroQol L&A 71%& HRQoL =7-2A AAH 02 714 wo] A8
= e A = F shubolth EQ-5D% el thigk Al H (holistic) ¥l
A osha] o] W ohel HRARl AIAA, g g AL Vs
Aazel el 71tk shed whEolAth. EQ-5D9] WER 217kl sl & e

2449 W(well-being) 2 F44¢ W(illness)S F&ata UTHIE 7).

o
<
B

ol

rir

EQ-5Dx oA x #akA A8 A7A A pharmacoeconomics, & &
2 289 Bk 9tk EQ-5DE AEA| 9}
EQ visual analogue scale(EQ—VAS)= A %o Joh(1H 18). EQ—VASE &

G2 A7 R AL Ak A28 VASE o] 83}9]

7% 5 ol B gue 43Ao

AR & ALgekel BosE Aol 5719 A & 77t 37le] ol Aw
(5, WE, 98l AuAs} dolx 39=243719) AAAEle] Tl Tbsel
A71e 931 DA F&o A datel F 245709 A2 e ALIHE @

B 2= 917h A 3 Cwiility B P2 el FeE W
AT, ‘utility’ A4 QALYS & HEeln] o] 1§ mahEA oA

24e F¥st= o A A" (Gusi, 2010).

o|N
X
N
r]I

1.2.2 EQ-5D¢] 3&3 A4

EQ-5D HRQoL SAH =1+ F 7] et vie}l o] &5%5e, #17]

i
=
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a9 16.

EQ-5D9] 7IdA =3

o

HEo] EQ—-5D = E o A= Visual analogue scale & HRQoL

FES
0ol Al 100¢] H oA FHA o= F7tskAl st EQ—VAS w&o] X357 %
stoh(29 18).
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W02 YHE + Sl HDo| Y MElE 20|53,
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AT 40 2@ F5i2] Y YEIE X2 BAY FUAM=2.

OlF, 2387 H0f IAS 2XHE of Waof 2|
FHM2.

2F2| HY M =
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19 17. EQ Visual Analogue Scale (EQ—VAS)
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23+ (Child Oral Health Impact

Profile, COHIP)

1.3.1 COHIPY 7H&

< Broder 5(2007a)°]

COHIP

3471 ¢

&

bt

BT s

1
s

gk}

4 A,

54 A,
2 ¥Rk COHIP

ARl o,

7h

5

blo

;OL
al7)

—

X

0

ay

mK

o

1.3.1 COHIPY

el

(¢}

o] gt FxEEgo 7 COHIPY HHX

T

ol 4

S

Cho et al.(2016)°] <]

2o o

2

9). o=

-
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| 78 B ATk
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JoH

o] upe} CB—SEME A &3}
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Cho et al, 2016). 7]

Broder et al,

2007a;

d0 2 Ao %A} (Broder et al,

O
374

AZF R
2007b; Cho et al, 2016). 4709 =}
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9. ool A3 T2 U (COHIP)S 2.2 ¥ &&: CB-SEMe] &<l

2 @B o3 ®F3} 221AS (Cho et al, 2016)

Factor Items Factor loading
Oral Health (OH), OH1 (pain) 0.55
10 items OH2 (mouth breathing) 0.44

OH3 (discolored teeth) 0.41
OH4 (crooked teeth) 0.36
OH5 (sore spots) 0.49
OH6 (bad breath) 0.47
OH7 (bleeding gums) 0.48
OHS8 (food sticking) 0.52
OH9 (cold sensitivity) 0.55
OH10 (dry mouth) 0.48
Functional FU1 (trouble chewing) 0.57
Yr\{g{l—(?iilggschool FU2 (difficulty cating) 0.61
activities  (Fu-S), FU3 (trouble sleeping) 0.57
9 items FU4 (difficulty pronouncing) 0.55
FU5 (difficulty being understood) 0.56
FU6 (difficulty keeping clean) 0.49
Sch2 (difficulty paying attention) 0.67
Sch3 (not wanting to speak) 0.63
Sch4 (not wanting to go to school) 0.42
Social/Emotional SE1 (unhappy) 0.73
X\gerg;belng (SE). 8 SE2 (felt worried) 0.68
SE3 (avoid smiling) 0.74
SE4 (felt different) 0.68
SE5 (worried) 0.71
SE6 (felt shy) 0.79
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SE7 (teased) 0.52

SE8 (upset) 0.59
Self-image (SI), 4 SI3 (good teeth) 0.69
ltems SI4 (good about myself) 0.55
SI5 (will have good teeth) 0.78
SI6 (will have good health) 0.39

al, 2016)

okojAdrg: OH: Oral Health, Fu—S: Functional Well-being including school

activities , SE: Social/Emotional Well-being, and SI: Self-image.

Aol A= 774174 (Oral Health) AH1 S A% SAHRF o2 713}
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a9 19, B Aol ARG 229U (COHIP) w4
oko] A w: COHIP: COHIP score, OH: Oral Health, Fu—S: Functional
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ogh

Well-being including school activities , SE: Social/Emotional Well-being, and

SI: Self-image.
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1.3.1 COHIPY] 4 A

A=
o] COHIP 4= AFE3l= Ao] UutbA o]t} (Broder et
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1.4 oJdo] A5 733 (Child Oral Impact of Daily

Performances, COIDP)

1.4.1 COIDP 7f& % Fx

COIDP %=+

wo), watrl, Heb wrl, A, AMH by, 7,
TR R ANA BE 5 84 FHoR THE ME

H

TEA, 20043
Gherunpong 501 ©lafe] <dojm sy F ~uQle], ol olgolo],
zEFgo], B vAolo] So= Welso] Buy A5 AX $8H% 9

9o LhERG whe} o] 7|EH o= COIDPY 7%

7)
7Isolv M B dEel W 9 s e EEe SHe dE

=2

P ks s
7] Ak 370 E<t
237 pague aw wae 0 N8 ol
FAE| 2 013 E 9

o 1;]_7 o — ?_ [elNe] LR =
x| o} 7] Ao} 25 AR
227 dAskal=A?
7FA o 3 S
A 4 L1l vivh 20 e 910 1 (A9
- Ie) = >

Jo} 1oju] £7] & 128 3 AT ga 900y < 5 (e
B3] 1~23] 4. 4F¢ Al zrsl S 1l H &
AT v 3~428 5. 71¢] W<

1.4.2. COIDP A< AA
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Hd A HolE A4 9 CFAE o] &3t =
W& 7.35 AHE-3}e] Monte Carlo simulation #4 S a3} t}. e xpske] =4
S xE 1-80AF9 Awe A&t A7 04
™ 0.64, 0.80]™ 0.36 0% z}7} Rol&dr). Q1A= s
2 3lo] ®E3lesi)

MPlus W& 7.3& AH&-3to] CFARAS AARE 23 1000702 A& &
AAFe] Hatd EFHAE DI o & o] &t FAHE AT} kel 2+
o], F4H A4 WEAS Yl ¥ 2 2(Standard Error, SE) % 4

Al 2 2F(Mean Squared Error, MSE)E 2F&38)e] vl ustR (29 21, 19 22

=3
2
a2

U2 245 $13 MPlus 223 o Ae|rp(67 W4, 1A= 0.6,

MONTECARLO:
NAMES ARE yl-y6 ;
NOBSERVATIONS = 150 ;
NREPS = 1000 ;
SEED = 4533 ;
REPSAVE = ALL ;
SAVE = EX12_1_=DAT ;
RESULTS = EX12_1.SAV ;

MODEL POPULATION:
f by y1-y6@.6 ;
@1 ;

[f@0] ;
y1—-y6@.64;

MODEL:  f BY yl—y6+ ;
f@1
[f@0] ;
OUTPUT: TECHY ;
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2.1.2 dojg XA 9 FHREA

)

dolel A4 2 PCAE o83 Wy FSHRY F4E 98t WA
MPlus W7 7.3& AH&3to] dlo|HE A3t A 7ste] Python 2= 15 o] &
skel 1000709 dHoly 39S stz &% 5 (by rep) SAS SAZZI1H
PROC FACTORE ©|-&sto] PCAE A&ttt =1 A3 1000702 F4& &<l
Aol Bt EFEAE 4L o] ol &8t AR aAFe ke Abel,
FAE 82449 SE ¥ MSEE At&35e] Hlu
2

23).

Foith(z28 21, 28 22 9 1

Oft
Oft

~—

B EAS 919 SAS Zmadlolt
filename mcfilel 'H:\Documents\dat.csv';

data mc3_1_1;
infile mcfilel dlm=",";

INPUT rep yl—yl2 ;
RUN;

ods trace on / listing;
PROC FACTOR DATA=mc3_1_1 method=prin nfact=1 noprint outstat=pattern ;
var yl — yl12 ;
by rep;
run;
ods trace off;
proc sort data=pattern; by rep;
data loadings;set pattern;
by rep;
if last.rep;
RUN;

proc univariate data=loadings;
run;

2.2 A Ayl H7}
Hhd A SAGLZE 7|90 2 10003 HHEShe] AAE o] gl tfs)e]
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MSE = E[(d( X)—6)] (2 4.1)
E[(d— Eld]+ E[d]—0)?]
= E[(d— E[d])*] + (E[d] - 0)?
—varzance( )+ bias®

4 4.19] o15hd MSEE SES] AT B AT GO ek, of
AFNAE Bl Fgke mAste] el Aol 45 AP WHoR
o8 BAe] Wyl AFAAE AT FAAL B @ FAEA B
7] glshel 2HRQASE] Akt Aol AF(bias), F9 8AF SE ¥
MSEE vlme] oz 4 gasrk

Oll

2

mim

1) #4259 2AS gl o)

Nk A ZApze] 548 /A AR diste] 1 dEE TdEEH: CFA
g A8 A3 mE 499 2704 PCAS A& Aol Hlste] aRlAF]
Bkt FAH QAT Ht o] Aol 7t v] Agkth. CFAE A&313ls o
21014 0.04n] 58] zpo] S H AT

g kg A S 20 S-S 7HA = ARl dste] PCAE 83 7

QIAIGe] Hzkyt FA QA Hte] zfo] 7} 0.02~0.269] W E Z x}o]

fUO
td
uly
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)

3) F4 QAT H A2 (Mean Square Error, MSE)

+ A= CFA

1A MSE

o

= "7

w=7]o & MSE ¥}

tolont =

S

7} 4% MSEY] 2717} 4

o]t} MSE 0.05

AZ7F 0.4
=7] 150 €1 74

o

w2k 0.05 WREo 2 LERTH( LY 23).
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2.3.2 COHIP oA x5 A3 o4 AEgw

COHIP oA Az = ojdo] 2,236 el A5 EA H QA5 E

[e]
0.610]™ HF A FHS 4= 7.000. 24 v|wx Agko] 231 oFA A F=H o] 7}

rot
o
©
o
—
-
—
(@)
iy

T Ao AAHEHTHE 13). o] BoJAY AuE FA 2 |
2 22(112%), 19 24(114%) 2 ¥ 11(115%) o) Yehd 235 aste] g
279 A AEE U= 7hsehd, did Bt 890AG HEke g 0.08 Ak
=2 datst 4= 9lal, FA QA4 SEX dEF 0.02 AEE, MSEE 0.01 ©]3
7 € Aoz Jgdch

3 13. COHIP dA] #Fg9o] QAo 7] 2 AFWHF

WA ael A BolAF AEAT %
Functional—School 0.56 9
Social—Emotional 0.68 8
Self Image 0.60 4
Mean 0.61 7.00

o FEA I FRPAA oI

R8s

=3
FN
ot
to
r o
)
Y
akcs
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el d SA A5 i PLS-SEM &4

rﬂ

3. 8%

HRQoL #Atz=9] AF4 FA o= SF-36, EQ—5D, COHIP % COIDP7}

z)
A5 o PLS—-SEM= 783t 4 AZE9 o]+ SmartPLS(Hair et al,
2014)E AF&sksith

3.1 H]—OC:;I S| _6(5]%6]

R 1

2

4% SF-36

3.1.1 SF=36 XA} A=

A Al AH&E SF-36 Ahis oAk A=A AEA F(2016)9] AT

=2 o -
lA ARE-E AR E ARRe] dE2E Ao AR HAT Al d At
2 19689 A% T ASATF e AHEE AHAste] 25A]7F gl 188119
Am7E HTHOR HPFHol AHEAT

we} 3570 AmAES 8S 14 TN R 1A 24 FAAGE A s
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MH 1
0.730
Ve
i 0.789 MH2
0623
- 0759
0688 0771
\ ol
0732 0754 N g
0.681
s ke Y 4 MHS
0.697 °
ey 0.185
PFG 0.676 @ 0907 > RE
_ N 0917

0.742
0.699 0.886
a ’CIJ.559
0.579

FFg

ek

0774
0.633 VT2

pri0 |

) )

0.807
0,826

RP

0875 0829 0627 0726 pg71 0.820 0853 0901 0862
RP3 : /2 .

0.820

B B G G G

P P H H H

RP4 2 1 2 3

19 24. SF-36 SA%=79 PLS—SEM ¥4 =¥ 4 Az

3

0.847
RP2 0.842

0838
S
F
2

H
w T
H

okoj ™ — SF—36: SF—36 score, PF: Physical Functioning, RP: Role limitation due
to physical problems, BP: Bodily pain, GH: General health perceptions, SF: Social
functioning, VT: Vitality, RE: Role limitation due to emotional problems, and MH:

Mental health.
T 149 hebd wkst o] 13 TG} 23 FAAY o] FRAFE

2 folspl vhebga, o} TR0 YA TEE AN 13 TAAEe] 2
=

2 FARANES B AWEte g AA-AAFE 10] Yt (Becker et al, 2012).
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3% 14. SF—36 o gk WA 2o F2A(n=188)

Structural Coefficients

Estimate P—value
Physical Functioning 0.306 <.001
Role Physical 0.185 <.001
Bodily Pain 0.095 <.001
General Health 0.196 <.001
Vitality 0.176 <.001
Social Functioning 0.105 <.001
Role Emotional 0.149 <.001
Mental Health 0.228 <.001

SF—-369] R—square=1.00

SP-369] W SARPOR o Fo2l 1A P2 Brhe) Hul WA ]

2 AdA Aol A EehAl 2 % (Composite Reliability, CR)7F theF 0.6~0.9 A}o]
X

o|lH 78 753 Aoz B 4 oA g 14 FANEe] 1 Ml o
7h} @ x] A A ol 2 ek 9kA)3H(Role Emotional) 9] 7% 0.930.2 & 2k
o7 YA oujito g FhRE = B Q3 o] ALEHIER AuE oA

o] 2)tH(Nunally & Bernstein, 1994). 9 &A| 3+ G &2l FA 2 A&t A7+
U do] &S FolAY dat=d HAaAH F99E 7] &olA XAtk & Al

Fagon ofFojdl Ao M TAZ daki Mgk, FawE L Fol

o

5 (Physical Functioning) ¥} 9WHA 7 (General Health) 7479 4 LA A4
7F 0.7 wgkl A mwagEo]l EAAY. HdFEF 4 average variance
extracted, AVE)S A B 0.5 o3 7|&& U5 T34 244 759
AT 04602 7)F] wEEdTHE 15).

PLS—SEM¥} CB—-SEM¢®] 2|3t dtd 3 =
o] F4A] ZFo]i= 0.09(= 0.77-0.68) 2 YER=d] AA] 2AAG2] 4] 2foli=

_

ol
td
ot
1o
!
o2l
2,
%0
2
x
ko
r o
X
b
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gkl 35 7 AW F 20 7H7F 0.1 o ZHEAY 0.1 o] ApolE Bl
). 53] AVEZ} 04602 Yol Ha QA AG7} 0.690 nEsls A A7 %
el Al 2 Apole Bl o AdS FEHOR whddhE TER] Ha

A 07 SAbAre] S0 BR QAE

[
o
ML
Au)
ol
)
&2
R
i
o
i)
o
2
2

¥ 15. SF—369 PLS—SEM Z3} 37} 2 CB-SEM ZA3<}e] H] 1 (n=188)

PLS—SEM" CB—SEM”*

Domain  Indi a8l AVE RN A4

omain ndicators 7 2= 9% = AT
PF1(Vigorous activities) 0.62 0.46  0.90 0.25
PF2(Moderate activities) 0.69 0.41
PF3(Lifting/carrying groceries) 0.73 0.48
Physical PF4(Climbing several steps of stairs) 0.68 0.36
functioni PF5(Climbing one step of stairs) 0.70 0.71
PF6(Bending, kneeling or stooping) 0.68 0.44
ng PF7(Walking more than a mile) 0.74 0.59
PF8(Walking several blocks) 0.70 0.92
PF9(Walking one block) 0.66 0.91
PF10(Bathing or dressing yourself) 0.58 0.75
Mean(PF) 0.68 0.58
RP1(Cut down amount of time) 0.85 0.70  0.90 0.88
Role RP2(Accomplished less ) 0.84 0.86
Physical RP3(Limited in the kind of work ) 0.84 0.69
RP4(Had difficulty in working) 0.82 0.65
Mean(RP) 0.84 0.77
Bodily BP1(How much bodily pain) 0.88 0.81 0.89 0.69
Pain BP2(Pain interfere with work) 0.93 0.92
Mean(BP) 0.91 0.81
GH1(In general your health is) 0.67 0.55 0.86 0.59
General GH2(Get sick easier) 0.63 0.49
GH3(Healthy as anybody) 0.82 0.72
Health GH4(Expect health to get worse) 0.72 0.65
GH5(My health is excellent) 0.85 0.86
Mean(GH) 0.74 0.66
o VT1(Feel full of pep) 0.81 0.58 0.85 0.68
VLY 1) (fave a Tt of energy) 0.83 0.78
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VT3(Feel worn out) 0.77 0.70

VT4 (Feel tired) 0.63 0.51

Mean(VT) 0.76 0.67

) SF1(Extent-interfere social ) 0.86 0.78 0.88 0.69
Social 0.

Function SF2(Time-interfere social ) 0.90 0.81

Mean(SF) 0.88 0.75

Role RE1((Cut down amount of time) 0.91 0.82 0.93 0.85

Emotio  RE2(Accomplished less ) 0.92 0.89

nal RE3(Not careful ) 0.89 0.81

Mean(RE) 0.91 0.85

MH1(Been nervous) 0.73 0.57 0.87 0.62

Mental MH2(Felt down) 0.79 0.70

MH3(Felt calm and peaceful) 0.77 0.73

Health MH4 (Felt downhearted) 0.76 0.65

MH5(Been happy) 0.75 0.73

Mean(MH) 0.76 0.69

ALt 0.77 0.68

#0 2 A7-¢] PLS—SEM A& A¥, #: CB-SEM 4] 23

Fornell-Larker 7]=¢l W} SEEY =5 H5317] $1ste] & 160] 244
HAH(61% wEerd = A Fx). diddels 24 AEMNE e A FEEAt
(AVE) A& wiA|8taL 7}t olol= oh& #A7d #e] JaAlsE wxstd
s vagh A BE Aol tizbde] AVE ghol thzt 9]¢ A

!

B d =& w33t (Fornell and Larker, 1981). &3k %] 3%
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3 16. SF-36%8 ¢ WHElG = (Fornell-Larker 7]5%)

PF RP BP GH VT SF RE MH
PF 0.67
RP 0.42 0.84
BP 0.41 0.36 0.90
GH 0.40 0.26 0.34 0.74
VT 0.30 0.26 0.40 0.68 0.76
SF 0.25 0.48 0.38 0.32 0.50 0.88
RE 0.22 0.56 0.23 0.20 0.32 0.57 0.90
MH 0.29 0.40 0.40 0.55 0.73 0.58 0.47 0.76

PF: Physical Functioning, RP: Role limitation due to physical problems, BP: Bodily

pain, GH: General health perceptions, SF: Social functioning, VT: Vitality, RE: Role
limitation due to emotional problems, and MH: Mental health.

SF—-36 =79 o|zt+x9] AAAITE P44 o)z #Ae] B4 A 1.00=
YENS T AA FREP ] XY EE H 7Sk global goodness of fit (GoF) &

pelstns 4gwst ofg Eoha g

=

0.813 2 & & GoF9 7]5¢2] 0.36< =4

e 4 9

0>~

GoF =V AVER?= 0.661%1=0.813
179 SF—-36 23} A2 39] PLS—SEM F4 3 #H3 714395 9

=2

¥ 17. SF—36 23} AlZ=23&< PLS-SEM 4 A3} H7}

3 7t
B7F A Bt 7% SF-35 =¥ 37}
%
WA g/ BE TNEA 0.8 33
CR 0.6~0.7 o] el® 487}
A A A &
. . 0927 Al F9
=4 4 RE®] 7§ 0.93
woyg ABWS A R QQAF 0.7 o]y oAl = . PF. GHe|
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3 AFAZIF ANzl D
=

A= S5, PF 0.46 =
- SHEY = AVE 0.50]%+ 1o
7 B1R=]
AVE#te] Ay v& +
BHEIY = B F5E

R IR e i =t

R% small—0.02, medium—

T %* 0.13, large—0.26
7 3 GoF =V AVER?,
G1ob al

W

7} . small—0.1, 0.81%2 wj-$ 9t
goodness of fit

medium—0.25, large—0.36

CR: Composite Reliability, AVE: Average Variance Extracted, VIF: Variance Inflation
Factor, GoF: Goodness of Fit, RE: Role limitation due to emotional problems, PF:

Physical Functioning, and GH: General health perceptions.
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19 25. EQ-5D =79



2 B7hE9n dEFAEe BAZ BAsA e Ao Vehgth(E 17).
PLS-SEM} PCA ol o1& B4 S4RYe] 240 oA 53] 374
A Aol7t 4FE AR ekt vl A AZASF F A7 0.1 o]l Aol

£ H3Y(:E 18).

PLS—SEM TR A
Indicators 7+ A P—value VIF 7} A]
Mobility 0.28 <.001 1.8 0.29
Self Care 0.12 0.001 1.4 0.25
Daily Life 0.17 <.001 2.0 0.31
Pain 0.44 <.001 1.6 0.27
Depression 0.35 <.001 1.1 0.22
Mean Weight 0.27 0.27

AT Aol gt 1 8eS AEF TR BAS so] e A

=
STHGE 19). Rbef o] B S dFo] T HA o2 vy A

FHEYE WA Nk ZHATHE 20).

rU

¥ 19. EQ-5D 2383 EQ-VAS

Structural Coefficients
Estimate P—value
EQ—-5D 0.460 <.001
EQ—-VAS? R—square=0.212 EQ-5D2] f—square=0.269
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3 20. EQ-5D 344 A4 | 72 7
Bt B7r 7% EQ-5D %3 7}
TH =4 +4d
0.212 24 7]&x}
YA =4gn THEEE  R°%e] 0.81, 0.64
S
K =
VIF7} 5z / B2E AxHESF7L
O el i}
TATE 0.2 W w ol w5
o5 ke A _
o5 7hE A e B frelg
B34

~ small—0.02, medium—
TERE AARASE (R?) 0.212 = Z A<
0.13, large—0.26

VIF: Variance Inflation Factor
3.2.2 EQ—5D9 FAAE A

f1e] EQ-5D¢] PLS—SEM #4] ZA¥ete] Hu s 9J3ste] EQ—-5D A&
thate] FAE BAS ANSFATHIH 26). FAE ¥4 A3 vehd 939 7}
< A= PLS—SEMOIlA Yehd 7ha4]¢F thas Zpol 7} Q&5 & 5 3tk EQ—-5D
RYoA PLS-SEM¥ FA& #419] zteli= EQ-VASSHe] AA ofF-2ld],
PLS—SEMOI| A A3 5= 3 ofe} 3|94 ox Add H5E it 4olA
Zpo] 7F vt Fl o= =3

b=

o,
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EQ1]
0.80
0.70
0.85
[EQa}—"7
0.60
EQ5

A

oL

0.29

0.25
0.31
0.27
0.22
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3.3 &

ol

I =42 COHIP

3.3.1 COHIP &4 #t&

Cho et al (2016)°] Al AHE¥ AL AR S E4e] o] &383lH. F
2,236719 A T ASAS TG ARIE AASL W - 2,068719] A7t A

FAoz BAd o] &R

3.3.2 PLS—SEM =3&S o]&3t COHIP #4]

2

PLS—SEM & & o] &3 COHIP #412 19 273} o] o] &4 R
upet 3170 A EWFe 109 12 A AN, 371 1AF whd A 3
2 1] 23k FAEVNE S RS R RS Y 9 ¥4 Mode BE ©]
g3te] Faarqlth. 12 el A 9 el Al #A o ol 23
A7del A BAIR AR A ARH o 2zt HAE Y] BT E

#4390 ¥ehs 944 Mode BE 4830 Hdsjtin Bt

|
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£}
w

N WA 0,356 0_5'4

0374 0.365

0665 0.642 0649 0555 opss 0.669 0574

F F
u u
5 6

1§ 27. COHIP Z=qte] &34 S4EE H A4 71259 4

=

== ™M
oo
W now
(sl

ofojAdrd: OH: Oral Health, Fu—S: Functional Well-being including school

activities, SE: Social/Emotional Well-being, and SI: Self-image.

3% 210 YeRE vhe} o] 12 FAMEH 23k AN He] FERASTE
BE Fo)ahA vebwtar, 23 249l A& A S = 109t Becker et al, 2012).
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3 21. COHIPS] ¥4 FxAF(WHEAZHST 23, Mode B)

Structural Coefficients

Estimate P—value
Oral Health 0.356 <.001
Function—School 0.374 <.001
Socio—Emotional 0.365 <.001
Self—Image 0.192 <.001

COHIP¢] R—square=1.00

COHIPS] #A A 1A %21 ‘Oral Health'E 37bet A¥}, shvbe] A1z
F(OH2) 9] &% 7527k 0.05 FrolgEoll A frolahA] o2 o= eyt 1
A ok e AmMeE fFolsdint el st de Al ITHE
22). PLS—SEM3} PCA el o& B4 SHRF ] T4 slolA 7159l
A Aol AA B Aow veht A A Axs T Al AA7E 0.1 ol 7H3E
a2 o] e Aol 5 HATH(EE 22).

XY

N

¥ 22. COHIPY A4 1x F+% ‘Oral Health’'o] o)+ & H7}

PLS—SEM TR A
Dom . = =
i Indicators 7Fe*] P—value VIF 7 A
OH1(pain) 0.36 <.001 1.3 0.19
OHZ(mouth breathing) 0.004 0.929 1.2 0.18
OH3(discolored teeth) 0.22 <.001 1.2 0.16
Oral OH4(crooked teeth) 0.21 0.004 1.1 0.14
Heal OH5(sore spots) 0.11 <.001 1.2 0.18
OH6(bad breath) 0.21 <.001 1.3 0.18
th OH7(bleeding gums) 0.19 <.001 1.2 0.17
OH8(food sticking) 0.19 <.001 1.4 0.20
OHY(cold sensitivity) 0.11 0.006 1.3 0.20
OH10(dry mouth) 0.16 <.001 1.2 0.18
Mean Weight 0.18 0.18

w5 Ame] diste] 1 4ol A§F TR A A3



GEYGOo R o]Folxl 37

=
A Wl A 75—l 74

K

¥ 232 COHIPS 1x} +A/Md < ¥k 4

oX,
=
ot
o
o,
N
oL
>
>
o
o
o
i)
ro
P
0,
D
X
=5
g

0.7% 33|ttt BHFFEAHAVE)S Av iy 7 79 2k 0.

=& FFeloy 7l -t AL 0,400 Y]l vEsiglv),
A E & =

3 23. COHIP® wrd A 1x +%9 2 H7) 7|+

PLS—SEM CB—SEM:*

Dom ) QoA AV EFA & o] Al o=

i Indicators . 5 g T ol Al 4=
Ful(trouble chewing) 0.60 0.40 0.86 0.57
Fu2(difficulty eating) 0.67 0.61
Funct Fu3(trouble sleeping) 0.67 0.57
ional  Fu4(difficulty pronouncing) 0.64 0.55
—Sch Fub(difficulty being understood) 0.65 0.56
ool Fu6(difficulty keeping clean) 0.56 0.49
Sch2(difficulty paying attention) 0.67 0.67
Sch3(not wanting to speak) 0.67 0.63
Sch4(not wanting to go to school) 0.57 0.42
Mean(Fu) 0.63 0.56
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SE1(unhappy) 0.65 0.53 0.84 0.73

Socia SE2(felt worried) 0.69 0.68
—Em SE3(avoid smiling) 0.76 0.74
. SE4(felt different) 0.71 0.68
otion SE5(worried) 0.74 0.71
al SE6(felt shy) 0.82 0.79
SE7(teased) 0.59 0.52
SE8(upset) 0.68 0.59
Mean(SE) 0.71 0.68

Self SI3(good teeth) 0.78 0.57 0.90 0.69
Imag SI4(good about myself) 0.73 0.55
e SI5(will have good teeth) 0.83 0.78
SI6(will have good health) 0.68 0.39
Mean(SI) 0.76 0.60

Mean 0.68 0.62

#: Covariance—SEMel| w2 A} (Cho et al, 2016)

Fornell-Larker 7|z w2} COHIP 23 o] HHElT *
24). izt QA s FtFETAHAVE) Al ol vlste] djzt 9o 1% o}
2 AN e oA E Blugk A3 o] AVE o] o 2 AFS -4 A
7ol (Social ~Emotional ) 2} A4 9] o] W] %] (Self Image)+= HHET=E T=al3itt
(Hair et al, 2011). 28]} 7]% —3%ru(Functional—School) & A}3] = A o
(Social-Emotional) 2} #H 4] eSkth, A2 G7F &8k A7 dol theh <917
71 o2 FANE el W3k cross—loadingell W3l ZE Aol A AA LERLY

HHE RS FEs,

¥ 24. COHIP 2ol ¥HEeld = (Fornell-Larker 7]5%)

Functional—-School Social-Emotional Self Image
Fu-Sch 0.64
SE 0.66 0.72
SI 0.25 0.29 0.76

R—square: 1.0.

oko]dm: Fu—S: Functional Well-being including school activities, SE:
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Social/Emotional Well-being, and SI: Self-image.

COHIP 579] ol 4729 ARAFE F44 o4 A4 54 % 1.02

o,
N
-
Oft
-
rir
()]
@)
=
rir
<
oo
wW
wW
o
il
riu
(@)
o
—
1o

2 Yl AA g Hgrs
71591 0.362 AA Agsteg Agwer) v ot HrrE = o)

GoF =V AVER?>= /055 1=0.71

¥ 250]% COHIP 23} AlZ=x3 e PLS-SEM A3 #&A3t Jrl472

bt

Qo

Oft
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¥ 25. COHIP 2&F AlZ=Xx3e PLS—SEM F#A 3 #&H 3k

o

7}

H37h Are By 7 COHIP =3 37}
S5 A Y RPEe] 0.81, AR AR B o] 7HEEHA
FHEHTE
0.64 %3} Eas
g A4 VIF7} 5 23/ &x17}F 0.2 1
Ty Gl
] u}
BRI TS N . st o] 9] o o ThEA = B
o A Fod
4 el
Wd deg / + CR 0.6~0.7 oldeld & 7}
0.84~0.9 W9l = 243
E A EA . 0.9 23 A T
R & Aol o QAT T
= AE¥S A S aRUAS 0.7 o4 )
=1 =T 016]3
4R 7 Ak =
THE = AVE 0.5¢]7¢ _ _
3] = 715 ol st
AVEZES] Alw2 vE 7470 F 2k =
e =
o] A &3 S i L e 2
R? small—0.02, medium— 0.13,
AAF (R ojxF @A FxolEE 1.0
o large—0.26
% —
F=vA4 ?
w3  Global goodness Go VER®,

. small—0.1, medium—0.25, O0.71% vi§- "=,
of fit

large—0.36

CR: Composite Reliability, AVE: Average Variance Extracted, VIF: Variance Inflation

Factor, GoF: Goodness of Fit.

3.4 A4H ZHF3: COIDP

3.4.1 COIDP #A}&

Al 5(2010)¢] Aol AH8E AR =AM Zeetal ashd ofdo] 3069
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o] A A E ARSI o] Abse] COIDP % COHIP =77F & tf ZAMH

o] QoA 23 A =H o g PLS-SEM FHo] E7153 A% =AHT%

COIDPE 7 9lst=t] COHIPE ©]&3}3itt.

o

3.4.2 COIDP =19 H7he} 24

COIDP+= Hig I am A st o] W8 & 3440 S84 A
o2 AAAI Ju}, A7 = A ST Y SAHFRe] F 459
Aol A 5 EAske] vlalstazl ghoh, WA A HHSFE 7He] Au]ojnt
FAATE o A AT E ] o] F3F e A2 AR YEEY
(% 26).

3 26. COIDP A4 7He] v 44 375 (n=306)
EAT  SPEAK CLEAN REST I(E)I\N/IOTI SMILE STUDY
EAT 1
SPEAK 150%% 1
CLEAN 312%x . 166%x 1
REST 156%%  161#x . 171%% 1
EMOTION  .193%% .136%  .228%%  .308#x 1
SMILE —0.029 .202#%  .131%  0.092  .213%x 1
STUDY 274%x  0.105  0.083  .202%x .331sx  0.052 1
SOCIAL 0.056  .195%x  207#%  .145%  .382%%  367%x 188

*P<.05, #*.P<.01, *#*.P<.001
3.4.1 441 SHTZ2 COIDP #4

COIDP 737 &+ &te] d =9 g4 SAHFTZE 4317 934
FAREE FAZNE QL COHIPE Eebdlhs TR S dste] F4& dAsslt
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(19 28).

=

SPEAK

CLEAN

REST

EMOTION

SMILE

STUDY

SOCIAL

a9 28. COIDP =79 dA444 SAHEY(COHIP +471d 23

OH: Oral Health, Fu: Functional Well-being, Sch: School activities, SE:

Social/Emotional Well-being, and SI: Self-image.

COIDPS HAA SAHRY ] 4 Ay FI7tEH F 7], 27 ¢
7] o RIS A7E 0.05 Fo gl A Bl Rt Aoz HrhEar o
A3 e] Al A e Ao YERTHGE 27). 44 SAHRE] F
of g4 PLS—SEM3 PCA el o9&k 7k 44 ztel= w9 A o
ERut o8 A AW 5 oA Ji7F 010 23 AY 1 oo 2 AfolE B
RATHE 27).

ofN !

ol

o
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¥ 27. COIDPe] 844 24wl 4 37} (n=306)

PLS—SEM TR A
Indicators 7FsA] P—value VIF 7Fs A
Eating 0.32 0.001 1.3 0.23
Speaking 0.26 0.031 1.8 0.17
Cleaning 0.18 0.020 1.3 0.20
Resting 0.34 0.053 1.9 0.28
Emotional Stability 0.38 0.010 1.4 0.22
Smiling 0.13 0.364 1.5 0.25
Studying 0.27 0.004 1.1 0.13
Social activity —0.089 0.458 1.8 0.28
Mean 0.22 0.22

3 28. COIDPY A SAHEHY COHIP(n=306)

Structural Coefficients
Estimate P—value

COIDP 0.747 <.001

COIDP2] R—square=0.558

& 29. COIDPe| 44 S4EY B Fx2EP] H7}

37} S 37}t 7%= COIDP %3 %7}
5 4 449 R
. g e ) 0.558¢] 22 7]EA] o]}
G4 5459 °] 0.81, 0.64 %%}
VIE7F 5 23/ g2k e Axdsrh 23300
= Sk
0.2 v %k s
Sl 7hA B STkl f2 Al A EW7F 0.05 2
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small—0.02, medium—

0.13, large—0.26

COHIPE fAHe A7l o w93}

)
-
BN
td
oflt
o
-
oX
ol
38
x
5
o
\)
N

2

CLEAN

REST

EMOTION

SMILE

STUDY

SOCIAL

a3 29, COIDP =9 w4 SAH 2 (COHIP T+A7/1d 2% (n=306)
OH: Oral Health, Fu: Functional Well-being, Sch: School activities , SE:

Social/Emotional Well-being, and SI: Self-image.

ot
lo
-
o,
=

L
2
=

gl PLS—SEMe|

X
A 97t e A Aolth AEME AE A WA
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T ERE AFHAFEY 29A57) 0.40~0.642 A3 7591 0.7 B} 2ok
HdFEEAHAVE)LS 0.312 29kt 4 3] Holl A E3hal 2] = (Composite
Reliability, CR)+= 0.78 = ¥ 3t}H(Nunally & Bernstein, 1994).

¥ 30. COIDPe] wb3 & 12 4+x9] & H7} 715 (n=306)

Indicators QJA4 AVE HE3AE T
Eating 0.57 0.31 0.78
Speaking 0.43

Cleaning 0.52

Resting 0.64

Emotional Stability 0.59

Smiling 0.63

Studying 0.40

Social activity 0.61

COIDP #4701 a3 COHIP +A/Nd 7Fe] F+x2A4+= 0.72

=
BT 30). Whef o] BES dFo] FHEA 0% Ihdvhd AAAS 0.525

v FHERE WA wEelA] Xt o= & 4 vk 31).
3% 31. Wt 4 COIDP =83} COHIP(n=306)
Structural Coefficients
Estimate P—value
COIDP 0.724 <.001

COIDPe] R—square=0.525

COHIP =19 o|xttzxo] AAATE FA4 o2 #Ae 54 44 1.0&
2 Uetya AA FxEFe HIAdeE HrlslE GoFE 0.833 o2 2 GoF9
7159 0.36< TA A3Erz At v v HJr ek 2= 9}

GoF =+ AVER?= 0.694%1 = 0.833

% 329]= COHIP 2xF Al=X3 9] PLS—-SEM FA ¥ #&H3 Frldy=
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3 32, WFgA COIDP ARG 72529 7t
7}
° 57} Aat B} 7F SF-35 &3 37}
A

b =l o
ke CR 0.6~0.7 o]’do]™H
- T 0.780] 3 W3
B F87Hs. 0.9%3 A F9
= A=7d
B BE AEUFT ] F
o & Q- aAF 0.7 % )
e 2=7d s
B7Y ryggE AVE 0.50]% 0.31%2 uj$- w3t
r R* small—0.02, medium—
ARAT (R 0.525 = &
Tx 0.13, large—0.26
3 GoF =V AVER?,
Global R -
37} small—0.1, 0.400.% wi-9- W=,

goodness of fit
medium—0.25, large—0.36

CR: Composite Reliability, AVE: Average Variance Extracted, GoF: Goodness of Fit.

3) COIDP X digh &4 9 dtdd SHEY vl

v

ARy X8 Ao 7t} &
= 0747 2 0.724% A 7]7) H]
¥ COHIPE= T3 g4 &4
q

2 oweds S4Rd A8 o

COIDP ol gk 44 9 vk
A7t 2b2F ALke bk ol =449 T
3ttt 12y COIDPS %4 #AA =
A g o] Qrt. 1ev COIDPo| ot 3444

7VEX¢ A7]E ¥]asH Functional 2FolA] 0.13, Self Image 2} ol A
0.089] 7}&x] 2t Apol& Hol= A= YEFRTHEE 33).

BN
)

1) e
(A
o2l

i
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¥ 33. COIDP =g 3slo] Al-8-¥ COHIP SR 715x] Hlu

Functional 0.65 0.52
Oral Health -0.09 —0.04
School Environment 0.23 0.25
Social—Emotional —0.03 0.01
Self Image 0.44 0.52

0.24 0.25

3.5 COHIP =g th3st wx}e}F3H(Cross—validation)

R
i)

3012 e

2pol = WAL A kil AR FAFSFATE PLS—SEMXE & o 4= PLS—SEMol| 4|

o o] ARE AXE ol Fate] asllfel FANL B AFH 4 9
[e3]

| flomz @] 84 2polo] A7) oEste] Hrtstiltt

715 vl WA TH(3E 34, E 35, F 36). H]

3 34. COHIPS FA4 Fx2A1F vlu (A2 2%, Mode B)

Sample 1 (n=1011) Sample 2 (n=1057)
Estimate P-—value Estimate  P—value Difference

Oral Health 0.362 <.001 0.349 <.001 0.013
Function—School 0.367 <.001 0.380 <.001 —0.013
Socio—Emotional 0.359 <.001 0.369 <.001 —0.010
Self—Image 0.193 <.001 0.192 <.001 0.001
Mean 0.321 0.323 —0.002

COHIP¢] R—square=1.00

- 143 -



% 35. COHIPY aAlZ 1xF -% ‘Oral Health’ol] W3+ 2244 v

Sample 1 (n=1011) omple 2
ampie = (n=1057)

Indicators  7}&#] P—value 7} A P—value Difference
OH1 0.37 <.001 0.35 <.001 0.02
OH2 —0.04 0.471 0.04 0.406 —0.08
OH3 0.17 0.001 0.25 <.001 —0.08
OH4 0.20 <.001 0.22 <.001 —-0.02
OH5 0.10 0.036 0.11 0.032 —0.01
OH®6 0.19 <.001 0.22 <.001 —-0.03
OH7 0.20 <.001 0.18 <.001 0.02
OHS8 0.15 0.013 0.22 <.001 —-0.07
OH9 0.16 0.004 0.07 0.242 0.09
OH10 0.20 0.001 0.13 0.008 0.07

Mean 0.17 0.18 —0.009

3 36. COHIPY w3 A 1z} Fx9] QA4 vl

Sample 1 Sample 2
(n=1011) (n=1057)
Domain Indicators QoA QoA Difference
Ful 0.62 0.58 0.04
Fu2 0.67 0.68 —0.01
Fu3 0.62 0.71 —0.09
Fu4 0.63 0.65 —0.02
Functional—School Fub 0.62 0.68 —0.06
Fu6 0.54 0.57 —0.03
Sch2 0.68 0.69 —-0.01
Sch3 0.66 0.68 —0.02
Sch4 0.53 0.62 —0.09
SE1 0.77 0.77 0.00
SE2 0.70 0.69 0.01
SE3 0.76 0.76 0.00
Social—Emotional SE4 0.71 0.72 —0.01
SE5 0.75 0.74 0.0
SE6 0.82 0.82 0.00
SE7 0.60 0.58 0.02
SE8 0.68 0.69 —-0.01
Self Image SI3 0.77 0.80 —0.03
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Sl4 0.74 0.71 0.03
SIS 0.82 0.83 —0.01
SI6 0.69 0.68 0.01
Mean 0.68 0.70 —0.01
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B weo] og T

6]:]1- Z]

o] %k SF-369] &
87hel Akl
ol o3k 7pzAol o

A el olg Aol

PLS—SEMX.
o},

1

= v meR Al

3l sk Ay} yloj= A
ATH(3E38).

[e)

PARuNC)

o

i)
-
(L

su
L

o

=

Hlir
rlo
M

AR

i

A4 vl

3E 37. SF-36 24, &% A H H 7t ACd 9% 3¢ (n=188)
Mean Mean Weighted Mean

(dimension scores)

(35 item scores)

(by PLS model)”

- 146 -

Mean 80.23 80.73 80.24
SD 11.99 11.62 11.81
Min 39.58 44,28 43.28
Max 100 100 100
ZWScore
*Weighted mean=————— ZW
¥ 38. o] Wl 23 SF-36 &2 Foj& HTAG(n=188)
Mean Mean .
. . . Weighted Mean
(dimension (35 item
(by PLS model)
scores) scores)
Mean )
(dimension scores)
Mean 0.977 1



(35 item scores)
Weighted Mean

(by PLS model)
sx: p<.001

0.991™ 0.996™" 1

4.2 COHIP

vl el Ao ® FAE COHIPS B3 A4S 4709 A d4 HAA
Mol &8 A Het 2 PLS-SEME 8ol o3& =3k 7hs Ao o3k T3 3

G5 A A e Fait ¥ 399 X 400] w2w Bk wEAs)

w
—

5 Aked A0 Aol v vl gm A el &)@ H 1k o)A g
& BRIG A7 Foje ABATI} 0,978 sl WS fA o] k)

3 39. COHIP #H, =& "+ R 7FsA]ol o3

oft

FH(n=2068)

Mean (dimension Weighted Mean (by Mean(31 item

scores) PLS model)” scores)
Mean 3.05 3.18 3.18
SD 0.43 0.41 0.41
Min 1.28 1.33 1.35
Max 4.00 4.00 4.00

3 40. o2 el o3k COHIP & Aol vloj& AdAIS(n=2068)

Mean Mean Weighted
(dimension (31 item  Mean (by PLS
scores) scores) model)
Mean(dimension scores) 1
Mean(31 item scores) 0.975" 1
Weighted Mean
0.983 0.998 1

(by PLS model)
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k0 p<.001
4.3 EQ-5D
EQ-5DT ¥ntd o= e gy e JddA d3%
Alstal 1 Ao AR AZE7|H s B8

= 2
el M Jo 5(2008)¢] Aok 427 5(2006) 9] Aol A AR S
F7F Barg vk gl ofe]l 7 el Al BArgk ek PLS-SEMe] 3744

H
=
% /)W Bt A5k £ 50 Tk ER PLS-SEM R9& $5

=2

41. Mz =7]¥k & PLS—SEM FAo| 23t EQ-5D2] H4

EQ-5D  Preference—based PLS® | EQ—5D Preference—based PLS
Jo 5V Kang? JMO Kang
11112 0.922 0.7358 2.746 22222 0.587 0.4155 2.000
11113 0.8 0.4154 2.492 22233 0.358 1.422
11121 0.91 0.7681 2.676 22323 0.252 1.621
11122 0.812 2.422 22331 0.478 1.805
11131 0.778 0.3732 2.352 23232 0.34 0.155 1.586
11133 0.731 0.1728 1.844 23313 0.107 1.854
11211 0.906 0.7862 2.875 23321 0.295 2.039
11312 0.705 0.3362 2.495 32211 0.598 0.0731 2.371
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12111 0.908 0.8113 2.910 32223 0.135 —0.0782  1.539
12121 0.798 2.586 32232 0.1 1.470
12211 0.797 2.785 32313 0.329  —0.0658  1.738
12222 0.665 2.207 32331 0.394 1.599
12223 0.581 1.952 33212 0.263 2.027
13212 0.625 2.440 33232 0.203 1.379
13311 0.576 0.2364 2.569 33321 0.118 1.832
13332 0.226 1.667 33323 -0.161 —0.148 1.324
21111 0.902 0.8161 2.793 33333 —-0.708 —0.163  1.000
21133 0.701 1.637
21222 0.759 2.090
21232 0.584 1.766
21312 0.68 2.289
21323 0.545 1.711
22112 0.751 2.449
22121 0.781 2.379
22122 0.651 2.125
ZVV,;Scorei

1) Jo &, 2008; 2) &4 5, 2006; 3) Weighted mean=—

W,

grato] W] 744 M= ohe el o8 mEE AT b oW ks gl
o Ay} Aujofut e AG7) 0.84~0.969] M E YERY tAZ 5 1ke] {4}

dol =T 42).
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0.920™

0.962""

42

Ton

&+

KH

Hr

_do

0.902™" 0.937"" 1

0.843™

42

PLS weight

p<.001

, 2006; sk

bl
)

#

70

s

[e)
R

}+

2)

1) Jo &, 2008;
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1. 2334 2 o

E38k x4 Fx2E 7FA = HRQoL S %79 ulF F-Z(structure)
v A EFS = (construct validity) S 1+ 3H7] $18te] B A37F AP Eo] g
th(McHorney et al, 1993; Cho et al, 2016). 3t oJ¢] Y 7+S sl e=

PSS Ak P G4t man T AT(FER . 2006).

L

HRQoL Lo vt 4] spiidee whgds == g4 S4T
7AW s 5 T ek HRQoLe 344 #AE 7= AoR
o 2y 71E A7elA HRQoL =752 A 544 d5e wet g4
TEo WAERE A o] AT gl

2 Aol e HEAQ HRQoL =7+¢1 SF-36, EQ-5D, COHIP H
COIDPe] 4722 Aoz o] 4d3 Ty ngos =&
g F AFHA ARE o] &8t o]F PLS—-SEME 4 &3le] #4830t &

AR AbEE Tt A S 285kl 3% HRQoL SoFd S AlAlshar

7€ QoFd e A o Blas itk Al = HRQoL SAH =70l gt =

r
oglt
BN
il

=
o

_u
o

]

2

¢
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ABSTRACT

An Application of Partial Least Square Structural Equation Models
(PLS—SEM) on Health—Related Quality of Life(HRQolL) Measures

Hae—Young Kim
Department of Psychology

Graduate School of Sungshin Women’s University

Interest on Health—Related Quality of Life (HRQoL) measures is
increasing as the comprehensive evaluation of health status including
objective clinical examination and subjective report of patients predominates
gradually. HRQoLL measures are multidimensional inventories which are
composed of multiple dimensions with reflective measurement structures,
and a secondary factor summarizing lower dimensions as formative
relationships. However, traditionally HRQoL measures have been treated as
having only reflective structures and reflective relationships according to the

psychometric methodology.

This study investigated the theoretical contextual structures of several
major  HRQoL  measures such as  Short Form—36(SF—36),
EuroQoL—5D(EQ—5D), Oral Health Impact Profile for Children(COHIP), and
Oral Impacts on Daily Performances for Children (COIDP) in a viewpoint of

reflective and formative measurement models. Also we empirically applied
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PLS—SEM models on data of several major HRQoL measures.

First, we meticulously considered the contents of several major HRQoL
measures and postulated the relevant relationships between dimensions and
the upper construct. According to the results, we established appropriate
conceptual models with reflective or formative relationships and used the
model in the following empirical analyses.

Second, we assessed the degree of estimation errors of PLS—SEM
models when applied on data from reflective structures by simulation of
data. According to the analysis results, there were significant amount of
estimation errors in all the conditions with small number of indicators of
3, and with small number of indicators of 6 and low factor coefficients of
0.4 coincidently. However, our empirical data appeared not to have such
disadvantageous conditions.

Third, it was appropriate to apply PLS—SEM models on empirical
HRQoL data.

Forth, the summary HRQoL measures, using various methods including
application of weights estimated by PLS—SEM, showed similar results and
had high inter—correlations.

There were several questions related to the application of PLS—SEM.

First, there was considerable variation in the size of factor coefficients
or outer weights as models included different variables. Second, a reflective
model with 0.5 of average variation extracted(AVE) can be accepted.
However it may be unreasonable using the composite score summarizing all
the variation of the indicators. Third, one condition to evaluate formative

measurement models is to obtain at least 0.64 of R—square value in
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redundancy analysis. However, it may not be attainable in actual situations.

In conclusion, the importance of this study lies on the fact that we
tried to apply appropriate relation of reflective and formative measurement
models on HRQoL measures and empirically examined the results by using
PLS—SEM. In addition, we suggested the summary measure of HRQoL

using weights from PLS—SEM models.

Key words: Health—related quality of life (HRQoL), Oral health—related
quality of life (OHRQoL), Partial Least Square Structural Equation
Modeling (PLS—SEM), Covariance—based Structural Equation Modeling

(CB—SEM), Formative measurement model, Composite indicator variable.
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