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(configural), QFSHEEHAJ(Weak), ZJIHER/J(Strong),
EH(Stricy®] BAR Zh 2P o] 2442 HASIHTHByme
& Stewart, 2006; Lasker, 2022; Leitgob et al., 2022; Millsap
& Yun-Tein, 2004; Schmitt & Kuljanin, 2008; Svetina et
al., 2020; Vandenberg & Lance, 2000).

T4 %@%L J-o- AUDIT-K 7l 3802 AM2E 4

O 2 57/fAE0] gm0 thek BA4Z SIS
o), 19 7149 57/id%®, 5, 6, 7, 82 daa)@} 44 7H49]
S/MAT®4, 7, 10, 13, 163} data)&2 T-E5}0] ©7]4 @ 7]
2 SHofA 9] T S9ERAl titt AS= 22 AAlst

A sk 57 Ale) S9leel @ 24 29e nE 59
Ao st FeEHA(configural), FHEHA
(Weak), 73HEHA(Strong), HZSHEHAI(Strict) o] THAIZ

7t g0l BAE AASIHTKLiu et al.,, 2017; Mackinnon
et al., 2022; Millsap, 2010; Millsap & Cham, 2012;
Newsom, 2015; Pitts et al., 1996; Widaman et al., 2010;

Zhang & 1i, 2022).

ot Xzl M A 2 Hlw

£ qpoit AT TR QpAsis B4 9 e
H520] S0 Be A83HAT,

S 248 QJ5lo] SPSS 24.0&

F9 8RR By 9 SHEHAF HASS #I5td Mplus
8.4 T2 9] MIR(Maximum Likelihood Estimation with
Robust Standard Errors) 3274 HFA-E A}8-5}9) 0 W (Hricovec
et al., 2023; Muthén & Muthén, 2019; Tuliao et al., 2016),
RMSEARS] £4 9 CIge] 42 o4 R-project Version
4.3.17} lavaan packagesS 2851t

AUDIT-K #=9] QRI5t=0] tigh o] vlwE sl
AIC(Akaike Criterion)®}  BIC(Bayesian
Information Criterion) AR5l B35} 0w, = X]4=9]
qol Ress o Hgithn 2 4 drkpumhan &
Anderson, 2004). TH&-O& AUDIT-K 0] 24514 ol
FTHA SHEHY 1Y vlu s ffsto] FA) Bol ARG
9] RMSEA(ARMSEA) Zke] oo} tlEo] RMSFALS &
&3lo] 2 go] Aol H|weko=A L o] vl
o] At A o= AL U= RMSEAC] Hfet B8]
o Selskia} sloick 2 Q17e] 240l AMeE Al St
Ark= A0 =2 Hkgsio] ARMSEA>. 0155 7502 g9
A3l ofB.e TSIt Chen, 2007). TESE RMSEALS] 7S
712 RMSEA H3hE. 214:2] 71221 005 o5}l 1] Z2 2t
I(close fit), 0.05~0.082 W2 AL (fair fit), 0.08~0.10
S £x] 22 A (mediocre fit), 0.10 oA A5 £
A Qe At (poor finz WA 4= 1O, RMSEA 2
RMSEARY] ClE= 90%9] 404 AASIHHBrowne &
Cudeck, 1992; Kline, 2023; Savalei et al., 2023).

Information

J‘,:

2. AUDIT-K2| 221X Q013 A] Zi}

APAoA AAIE AUDIT-K HEO] QRIGE RS
HIRO = SRo1A QolRAE AARE 21E thZ9] <3 4>9]
AASHAE 1221 2go] Af HFA}=T +87Fs3t 5
o) A 2 AR Yepton) 2891 By} 3891 HY
< PR}t a—9~7l~b—fﬂ T = AlE UEHT
T12]a1 AIC?} BICO] gF ESH 1991 o] s 2891 23
7} 3891 BP9 glo] W Ao R Uit wehA] 2E 1
Fo=Z 2991 ¥} 3891 HFS AEE 4= i), AIC}
BICO] FlollAf 2fol7} Qi71i= SHAINE & 2151 i = AgAt
oME 2E w0 Tl e 2801 HE o

gllo
B rl
o[-)l
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23]

3. 97 ChRIO) QITAfEfEs £

o0x 4
&= T EFEHS AR
N=6,639
e 33 3,930(59.2)
ik 2,709(40.8)
2] M=46.604(SD=16.354)
oo & 174, Ff 984
=° 654 |t 5,417(81.6)
654 ol 1,222(18.4)
Sty 4,448(67.0)
APl 449(6.8)
A5 A olZ 281(4.2)
B 60(0.9)
nj= 1,394(21.0)
71et 5(0.1)
Z53h &9 oJst 1,268(19.1)
st o =9 669(10.1)
o 158k £ 2,305(34.7)
sty £ ol 2,397(36.1)

E 4. AUDIT-K Hzo| Q0123 gt B3xFE

= oy Ve df CFI TLI

1 factor 2504.467 35 787 726
AUDIT-K

2 fact 430.658 34 966 955
(N=6,639) actor

3 factor 389.703 32 969 957

2 M=ol tKErford et al., 2021; Moehring et al., 2018;
Thorisdottir et al., 2020; von der Pahlen et al., 2008).2)

3. 7142y HE

BN 82 AR
4-8x}

N=2,828

2,052(72.6)

776(27.4)

M=46.244|(SD=14.66A])
4 184, = 874

(N, %)

4-16%}
N=1,426
1,093(76.6)
333(23.4)

M=44.16X)(SD=12.62A))
4 184, Zf 844

)
_°r1‘4
3
o,
H
oflt
b
o
1
(i
N
fo
o,
H
ofl
o

2,401(84.9) 1,304(91.4)
427(15.1) 122(8.6)
2,051(72.5) 1,071(75.1)
110(3.9) 30Q2.1)
144(5.1) 69(4.8)
32(1.1) 15(1.1D)
489(17.3) 241(16.9)
2(0.1) -
421(14.9) 155(10.9)
312(11.0) 144(10.1)
1,074(38.0) 576(40.4)
1,021(36.1) 551(38.6)
SRMR RMSEA (90% CI) AIC BIC
.067 .103[.100, .107] 136015.765 136219.787
.033 .042[.038, .046] 131631.147 131841.969
.031 .041[.037, .045] 131540.337 131764.761
7} ol QolEAst A, BE U]y 2ol7ERgo)
AR} 487150 402 s} S48 Bao] 7
3he selsiolt
theoz B Z4RY 152 Sl 7qnY
3 242 NS, TAROE Br1A Sy
A% 19 7140 7 A4, 5, 6, 7, 83hot 4d 2
of S A4, 7, 10, 13, 163pe] te] 2821 mFo
ofet 2117 QAL ARk < 650 AXE Hok
o], 7} Al i A1 7E Bgo] tie BYE
A% 5 587K50 SE0 Ueht 594 24294

2) AtoR o Bt 329 2o AA AYE-32)7} olurt 71Eet 229 BRW39] AYERT 6 £ AL o 7T Lol
=25k o] 2= ARE 4] o] AICS] Ak IO A BT e Qs Hh Bolole A W A, BICOA AR
52 715X 3 2010 YA v Ak B 5 girky weisiol] o] AICe} BICgie] oKt el st 299) weS At
(Kline, 2023). o}= AIC d BICo] 7|23]0] B3 Heishs 49 24 0x7} Bo] ZilshAl B, BICO] 29 A2l 47} Aol we} mAloxph
Z7187] uho] Tt At 2ol el 2] Aol theAl Uekd 4= 9lo] FolE 2Fithe A LelsigitkPreacher & Merkle, 2012).
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AUDIT-K HE0| 20I7% 2 SX=HY A5 LT (nested) 2

oy e

Mo

o HIWE I8t RMSEA, X|=2 83

RMSEA (90% CI)

del fit index
.054[.050, .059]

TU SRMR

=HEO 7[K=
CFI

.949
976
967

df
34
34
34
34

7‘:-H:o|
Shahd

X
424.855
93.342
370.431
58.184

E 5. AUDIT-K

T

%4 (n=3,930)

oA (n=2,709)
65A] TRt (n=5,417)

54 o)A} (n=1,222)

=z}
=2

ox,

AUDIT-K
(N=6,639)

ot

o

re

df
34
34
34
34
34
34
34
34

34

E 6. AUDIT-K XL9|
310.727
285.039
264.023
270.161
249.789
219.710
155.509
174.621
113.197
119.175

=2
52}
62}
72}
83}
42}
72}
102}

4-8%}
(5 wave)
N=2,828

AUDIT-K
4~162}

(5 wave)

N=1426

o) e

AE(, o A6 IRt 6541
7IE0s SHEHAY A5 AR 2t B2 <& 759
AR A —TLiﬂX—q._OE 48 A S 244

e)

Model fit index
CFI

.960
.956
.859
.652
970
.970
.938
924

E 7. AUDIT-K HMEo| 2™
Invariance model
df
68 .03
76
86
96
68
76
86
96

400.878

440.328
1257.791
2986.306
378.103
392.875
736.860
890.899

Configural
1

Weak
Strong
Strict
Configural
Weak
Strong
Strict

AZH

34

SRMR

.047

201

.041
.028
.033
.030

.025[.019, .032]
.043[.039, .047]
.024[.013, .034]

932
968
957
979

.984

RMSEA (90% CI)
.054[.048, .059]
.051[.046, .057]

.049[.044, .054]
.050[.044, .055]
.047[.042, .053]

.062[.054, .070]
.050[.042, .058]
.054[.046, .062]
.040[.032, .049]

.042[.034, .050]

Model fit index
TLI
931
919
937
.930
931
918
927
922
949
942

SRMR
.041
044
.041
.042
.045
.045
044
.046
.040

.048

CFI
.948
.939
952
947
948
.938
945
941
.962

.956

7}, ARMSEA>0155 71208 3 49 FeiEdg okt
gt Adeke

EHA 18 71 ARMSEA=.0000]1, QFohE:
A g 7+ ARMSEA=.0260= L}E}b} OFHEHA

= A o=2 et TI8]1 RMSEARS) CIZRS 7
oRtEHgY R/MEWY =g 7F
ZEO. A (fair fi)Q] 4=

A A
A3l Holokal

Foz ¥ A%

RMSEAp=.155%} C19] A3t o]
= Ao% e} 22

291 .08< HolA

0% CI

Model comparison
for RMSEAp

ARMSEA RMSEAp

[.026, .042]

[.148, .162]
[.220, .234]

[.006, .030]

[.093, .107]
[.059, .073]

dfp

0.034
0.155
0.227
0.016
0.100
0.066

To

0.000
0.026
0.031
-0.002
0.013
0.002

RMSEA

8
10
10
8
10
10

39.45
817.463
1728.515

14.772
343.985
154.039

.038
.038
.064
.095
.037
.035
.048
.050

6

48

.033
.039
.060
.070
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£ ¢ g1 diEe] GRIERY(Weak) 7HA] |AEl= A=
ST o Qo] F At FUS AR YERKTH

thZo g AR Fe] 3%, FeEsdnt oRMEH
@ 7+ ARMSEA=-.002°0]1, ReMER1/4dx} ZRharaA]
ARMSEA=01302 Uelgal, ZeEHdn A4
13 7F ARMSEA=.002& e} HATHEHAA(Stiret) 7}
| FAEE Ao= Yehtout, RMSEAY] 3¢ QRHEHA
ZFRMEHA B 7 RMSEAp7F 1000111 C19] A3t 3t
0] .08& HolAal QlojA eFehEHAI(Weak invariance) T3
7] FA =R A0 R YR} ARMSEAS SAHC2 3t Bl
o} ZJolg Holz Zo&E IRIFHUE & Afobs A
RMSEAGES 7|20 = HIIE sP7|Ht= 71&9] SHAIE ol
A S5 Q= RMSEALE 40 ZAIE sfAlstast
sk, o] 7] EH, HFHos JENT U A
O] SHEHYY Y BF RIEHY(Weak) HF7IA] FA]
2

/Ké A=
=k

Noox Y

i)

HE= geE¥/d(Configural invariance) & ARIOZ, Q
ATl ot Aleke HAHcke  oRbEHAP(Weak
invariance), 0] Tigt Aok Agoke AL strong
imvariance), @3FEAIe] T AR YR QAT
(Strict invariance) 2q $AE ZF2E0] AokS Aol 1y

of ot B st oR ANl B ATl T

_

I 8. AUDIT-K MEO| EChd =XMEHAM A= 0l o3 H|n

Model fit index
Invariance model

X df CFI SRMR

Mimoded 1 Comfigual 2646585 1030 956 056

487 Weak 2743505 1062 955 059

(5 wave) Strong 3016922 1094 948 060
N=2.828 .

Strict 3556767 1134 935 064

MI-model 2 Configural 2014.417 1030 948  .057

4163 Weak 2136012 1062 943 061

(5 wave) Strong 2340884 1094 934 062

N=1,426 Strict 3701.087 1134 865 078

5
E(IMI-model 2)0& FLEsl0] BA-S AASIL) o] g
T S7gERA] E400 ARl AlEa= AUDIT-K ZHzo]|
s =4 didel He 570 wave T SEHT A=
ILMI-model 19]A4 2,828 case”} AFEE|] AL, ILMI-model 29]|
Al 1,426 case7} ARGEIQIOH, FAIZQI IR} Z249] Q1
ARBIeH] EAL <R 45004 &olgh 4= Qlch

T8 A Ak U9 <3 8> Atk WA 43R Tl
A7 19 7HAS] Amol| thet 94 S74EWA
LMI-model 1= AT 2}, ARMSEA®] ZF2} 000, 001,
00208 ARMSEA>.0152 7122 HolAA] 9o} JZAsHE
A (Stric) BF7HA] FAE= A0 YEIGEIL, RMSEAR}
CIZES 713207 g 749 RMSEAL7} 044, 052, .0669]1L
C19] “Jehgto] WS A (fair fine] 220 .08 HolA
A A2 AoE Yeht £2 AFPLE Helvk! & 5= 3l
FAEHA(Stirc) HPF7HA] FAE= 5Lt 2E Ho|
= A0E YeElth

Tha0 2 4ZXPALoA 163PAE7HA] 4 7HA 9] Apzo
et 44 SHEHA IMl-model 25 AST 23 A
RMSEA©] Z}z}F 001, .001, 0122 JZATHEHA(Strict) 2P
7] FAERE A= YR O, RMSEARR} CIgkE: 712
2 g e AR 4 B 1 RMSEA=
1520]11 CI9] AJ3t gro] .08 HolAal Qlof ZrbErasy
(Strong) HEF7HA] fAE= 2= UeRt ARMSEAS F4

Model comparison

RMSEA To dfp  ARMSEA  RMSEA, forgORO/;\)/Ig:IEAD
.024 - - - - -
.024 96.92 32 0.000 0.027 [.022, .031]
.025 273.417 32 0.001 0.052 [.047, .056]
.027 539.845 40 0.002 0.066 [.063, .070]
.026 - - - - -
.027 121.595 32 0.001 0.044 [.038, .051]
.028 204.872 32 0.001 0.062 [.055, .068]
.040 1360.203 40 0.012 0.152 [.147, .158]
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AUDIT-K Hz0| 0I7X ol &

4 25 UE(nested) 2 H|wES 9/t RMSEA, XI+2| 288 SHo=2

o2 3 vlwe} Aol7} = Aoz SRIFI:

o] Auts FIH, AUDIT-KHES] 3¢ @78 os
£ 5ARE A7Hog 139 23 T SgEw/gol
AFERA 9 e BT fAEE Aeg
7] wzol & HxE ARESi] T &2 A714Q1 vHE
of| AkE 7FE R ot S5 AR |y
< AYHo=E ZRIsIirh ot 2go] Hlwe] 3l
RMSEAS} RMSEARE H]w 3t ZjollA] LF- Zjo|7} Q=
o] gRIx|o], W HF(nested modeD)2] Hwof o] H]aL.
71& 280 tigt & tf Mgt $97F " asitiar st

)
;%nz

ot
:

e
o]

_H
N

o

ol

P
4

juich

o

1o w >

V.

rr

oy 2

2 QoA BRI ARE B8] AUDITK
o] 9917, A U ARTE Ade] U S48uy
9 S0k SR A5 B Nzo| Bt 284
2 AmshaA siglon, o HgolH mge) vLg il
2 2B 9l RUSEAS B83)0] 7)20) B u)
Wpjsle] ofuft o)k YerS Ak

79 97 2} Po)S Bt chewh 2ok A,
B AR A4S F4L08 AR AUDIT-K HEo]
29 T2 AHEA A 38919 729} 289 F
% B A% Ao Uet 85 W53 A 85 5
2% FAP] TR BN £ 29 BY BE I8 4 e
2 Slsigln. T 2 Aol 9p AN Hlet 2ol
3891 & (Babor et al., 2001)HtE= Z& ¢ 7Fg5)1 ts
o] Aol o ket Zlo® AAIE 2891 HP(Erford et
al., 2021; Peng et al., 2012; Moehring et al., 2018;
Thorisdottir et al., 2020; von der Pahlen et al., 2008)& X
% wyos Ausio] ol 2ARH0] det A2 Ajel
et

A4, AUDIT-K HE0] AJdat Al A 7+ 342174
A5 A} A 9 g AT B oRFEEHA(Weak) 2
7T AR Z0= YERETh o2t Aaks dEdd K
Aol oigt AetE B fAEE A0= UE
 AFPAL] Ayel= AR Zol7t UATHPeng et al,,
2012; Moehring et al., 2018; Skogen et al., 2019). YRFZ O
2 A Alo9] FEAk} HES1ER] ok SIFAE v

wgk = 7] eiiE QRIEHAY B@7IAE fAIEeloF 5
52o]] AUDIT-K #x9] 73
ot &= Qlrt. ohRt XA Bk Hlwsh] fsiile AARHERA
(Strong)7IA] -FA|Elo] Shtk= o] UREAQI 7]5(Leitgob et
al., 2022)0]7] wj&of] AUDIT-K &

AIE 7120 ok AFd I 7H A B2 vlwst o

ol
2

> &

o F
o
[N
e
ox,
o)
ﬁ
iy
k

;

@
=

@,
ko
ot
X
L
)
I
Y
ki
<
53
)
gl
2
x
olx
il

2] 274 9A0] B3t AT} o)201x)7] glot g9l

MRS 8 4 QAT AUDIT-K7} B8] 32 47]2Q] wie

270] ALg 7153 HEYS YA Felslgict. oleidt
Ak 22 wd A2 FE AT B A7 1 1
2% o, AUDIT-KS $3) 5739 2] oJle} 727t Aol
S50 nfe} ek Qe BolE] uEe] Sek Aol
SEo] &8E F USS AARFHLu et al, 2017).

i
pori
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Sl
5
El
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Hu)

[
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Ao % ARMSFAS E3] B]WE
EWI7IA] A= O RMSEALS 288
d BT fAIEE AR UEht Ao

Uk olEet B4 A= ot 2y Hlw o
Lujo] wlEh HEHQ1 At tEA sjad 4
Aoz HolE Zolgkal & 4= itk F, A Ax
o] 7] A7t E 7% ARMSEAZ} HolR|=
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oIkl & = @tk Savalei et al., 2023, pp.25-28). T4
299 AL HlEER B AS0] A8 TS0l o}
ofg] ARl ol AEH & o] o]FojA 11 Q7]
o) AV Sl ASls A A4S A B8
tof T4 9] vl ANJSE o] st

T 4 gk

o2
R oX
ﬁ o
SR

yo X (H

Bt glglon, 4 2
ORMSY B UeRtL Q] o] ek 7t Hlat
ZRs ARt 5k 1 RS Blargle] ol ot

QYT F 4 Sk B 2R ool A

7]Zo]| AFEE|T Y= ARMSEAS} AIEA] AIAE RMSEAL
g-80] 9-840]| st osiE Hito R B Aget A4t
2849 & J=s & et gk

2
S0 8% B4 9 vl 891S0] TR /18Rl Falo) g
SR & 4 itk WA, SHRENS AF) 9% e
T 7E0R AP RO Y 91F, 3 5
3} 22 7128 ohe TRt AoIRT1E 7120E A
T2 PESle] 2Rl tit 3718 Ao Basit

E5], 2 Ao 65412 710 dARthE sk 9]
o

1 57 A9 BE aeEfittd 5% dollAs 654

5P 9 AFRRA ol AR CFI A58 Helsit
CIgH=], 71 o] 9 CF1 IR RUSEAS} SLAIRH B}
= AL IHoIAKSavalei et al., 2023, pp.29-31). % CF
o] geet 980l Wek AW A750] R A T
34 mege] W] 9ol iAoz Tei B R Sl

Oorr R oo

39

—_

A AEdstaolA FAAFARER] AFo=2 HARIIE
wokow, 7S tistuol A w4 Folot 8. 74l Fof
B A, Bl Bddlel, @A Aol SHEWHA T
A5k Tk (E-mail: bspark@gwnu.ac.kr)

o r|r

oML U ARSI ALBE A BEO B
£ woen], 7S RFEhL R 44 Folf. 0 T ¥
o= =8, HAAZ Ao, @A Ho] SAEHA 5 A+
Skl Qi (E-mail: sylee@gwnu.ac.kr)
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Abstract

This study was conducted to verify the validity and utility of the AUDIT-K by
examining its factor structure and measurement invariances across gender and age
groups, and longitudinal measurement invariance using data from the Korean
Welfare Panel. In this process, RMSEAp, which has recently attracted attention, was
used to verify any differences with the existing nested model comparison method.
The data used in the analysis ranged from the 4th year to the 16th year. The main
results of this study are as follows. First, AUDIT-K was found to be suitable for
both two-factor and three-factor structures. Second, measurement invariance across
gender and age groups was found to be maintained up to the weak invariance model.
Third, longitudinal measurement invariance over 5 years at l-year intervals was
maintained up to the strict invariance model, and longitudinal measurement
invariance over 13 years at 4-year intervals was found to be maintained up to the
strong invariance model. Fourth, when comparing ARMSEA and RMSEA,, for nested
model comparison, it was confirmed that there were differences in results when
comparing some models, suggesting that caution is needed in applying nested model
comparison standards. Finally, the implications and limitations of this study were

presented.

Keywords: AUDIT-K, Drinking Problem, Korean Welfare Panel, Factor Structure,
Measurement Invariance, RMSEAp
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