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2 Q7 J|ZE A0 20 4ot 7XO| EUX| EHIt H7IS|0| 2 Radloffel CES-D Ao
TZ0| el Bifactor 2¥S XMB510] ASOHLAt oLt AT 10ME SREXMEEMNN %
CES-D M0 SE3 12,309F2 241 (4R QOIPES SQISIZOH, A7 201A= 223
CHeHY % CeteiMe Y OR CES-D-KAEQ| Q017 U &7 EIYEE M3, 2017
Bifactor ZH0IA == Jtsot 23 7|8 A==t At A X+ S5 &89l CES-D
N M0 QOIAS HOH MoshA| HIKSIIAL ofRACt. O A CES-D Mes Aot
7t HYUXECEN NMATMEHN)E Aot 20| EfHSICh= ZES MAISHILE
21N QOI2A  Bifactor 2
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Abstract

Background: The purpose of this study was to examine the factor structure of the Korean version of
CES-D scale by applying the bifactor model. Many studies for validating the CES-D scale have
supported the four-factor structure. But some studies found that the three factor structure provided a
more appropriate solution. Such inconsistency in the number and structure of factors led us to conduct
two studies to clarify the structure of dimensionality of the CES-D-K scale.

Methods: In study 1, we factor-analyzed the response patterns to the abbreviated CES-D-K scale
(11-item, N=12,309) included the Korean Welfare Panel Study. In study 2, we factor-analyzed the
data obtained from 223 college and graduate students who responded to the 20-item CES-D-K scale.
Correlational analyses were also conducted to investigate criterion validity of the CES-D-K scale with
external variables that are theoretically related to depression. The fit indexes of a single-factor model,
a four-factors model, and a bifactor model were compared. The Omega coefficients and Explained
Common Variance (ECV) were also computed to evaluate the psychometric properties of the CES-D-K
scale more accurately.

Results: The results showed that the CES-D-K scale has a high value of Omega-Hierarchical for the
total score, low values of Omega-Hierarchical for the subscale scores, and a high ECV value.
Conclusions: Therefore, we concluded that, as the scale with a strong general factor, the use of the
scale score can accomplish the goal of measuring individual differences on the target construct of
depression with little to no gain from constructing subscale scores.

Key Words: CES-D, Depression, Confirmatory factor analysis, Bifactor model
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CES-D #X(The Center for Epidemiologic Studies
Depression Scale)= Radloff(1977)7} Qukele giatoz
2 S golstA ZHska gelstr] ffsto] AEEkel
on 9-&5 WloR ot W A4 AREEIL QT
7129] =elofA 3 EfF3t AollA CES-D H&rh $-
= W4 (Depressive Affect), 582 74 (Positive Affect),
AA A ZAHSomatic Symptoms), H<¢1¥A(Interpersonal
Difficulties) 2.2 FAE 4719 43R E 7IAY 9JS&
Haow, =3 AP thro] AfoME 4820 L2 E A
A= AIHE HojEQltk(Sheehan er al, 1995; Kinght
et al, 1997; Williams er al, 2007). =3t CES-D ¥z 9
[RIFZE 9]l Q= 28719 =85S Wef E45t0] 49l
T2E A% Aol E YAAFQ] Radloff(1977)7F A|A|
3= 4719 9919 Ut golo® REHY A XA
(Shafer, 2006). o]} Zo] 47§9] 3}9] Q<lo] w2 d+of
A A AR v Qlek, $HA, AR Ao A= CES-D 4 =9
& A 8303 AAA SAF a<lo] shte] 4l
wlo] 37He] gQle g Bi= Zo] egeirta 4
o (Dick et al, 1994), CES-D H&E 45}
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o]¢} Z+o CES-D HE9 Qelqtzof T3t oj&of djsf
McCallum et a/(1995)2 $1Al 2 (second-order factor
modeD< A-&-sto] AREQ AT} AlF 8219] 1<l Fajgfo]
273t Schmid-Leiman parameterization AF&H2 &
[RIF2E ¥o|aat shelet. 11 A3t dytgclo] Ao
& WFY 76.43%5 At AR 8<lo] 747 &3
4.98%, 294 04 5.67%, XA B WPF =2} 5.29%, H
A 7.64%S Aol CES-D A7t AAZ 743t o
8205 7= A& wrgon dnkaclo] CES-D %49
F2o] wgks Aot AAstt. ehH, oAb Hof
ZEeh dubg olo] gitkal I EE 9o ALY A9
Schmid-Leiman parameterization A& ]| % Bifactor
RS Agoto] 5T 4 ok G SltkReise er
al, 2010). o]° @z} Gomez et al(2015)2 CES-D H &=
il Bifactor e 283t 214 8¢liAS A 4
¥} CES-D H&=9f drtacjlo] AA £ S 5 68.57%
S Avsty FEth dRkgels 7= AR YEelgor
AR a9l F FAZA 744 a9lo] FHeko] 18.890%S A
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al., 2015).
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o]FojA &thChon KK et al, 1992; Cho MJ et al,
1993). ok =fol A= 23H4 ol So& <I% CES-D
shrake] QRltzrl 7|29 499 Fx94= s 4 Atk
L oJAo] AAE YoM (Kim JY er al, 2000), o]&Tt o]§
&2 £ CES-D ek adltxo et A-tolA 82l
T2E woldt A3 & CES-D A= Yool Ao} o] 4
89 F27F AAE v} ek Chon KK er al, 1992; Cho
MJ et al, 1999; Chon KK et al, 2001). 3}A|3F 4891 F+
Z7F gpgsittal AASE Aol Al Z4zke] ]l ek A
H GEES YHEe dASHA g EAIFC] St Bae
SW et al(2005)& A% AFollA =59 67HA 189 &
JIFEE AR HYo R dho] B4 el #4s 3 =Y
AL E vlustg o HFAo2 ARSI Radloff(1977)
7 AASE & 1, S8A A, A 2 s =2 o

AL 48¢1 F27F 7V gttt 249
Kim JY et al(2000)& =@%3} o] HEH <l
W A2 AAA S48 9 R

=
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9 AEE ogA W= & UrhBae SW er al, 2005).
= L Bifactor 28L& Z43lo] CES-D Hx9] %}
of tel A5e A= obd FAfshH A 2o
Q= CES-D A& Qel3zE Xl goalA
218}7] 9]3te] Bifactor R3S Hgsto] BAY Pgrt
Qtt. olo] E FoME CES-D HEg 189 =gy}
Radloff(1997)2] 8¢l F-&of W& 48¢
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Bifactor 289 &4 A3}

Job o
sk
RN
2,
)

o

td

ol

H o

==

=2 flo w rd
off
ok
Q.
iR
to
rO
1o,
O
=
i)
(o]

k1

10

fo

o,

-

X

i o

e

i

of.

ot

ok

o 2

o[N

‘s

SI)

= K

% o

e
a
@3]
¢
o
VA

9] QOIFRE AZ3ly] Ysto]l AT 194
2 CES-D & o] goltxe] of
o] 9d AZ(KOWEPS, 2016)% 243
Lrelstgict. A+ 19] A vt
<l 208%9] CES-D HEg A
et S tdor A

- &
g 7
o O
o
ﬂJ}ﬂ

Iz
K
=
w g
i
A
12
FT et ot

i S b >
=k
~
fr iy
e N
e A e

fo
ro, 44
- ox
BNt
i %
ok 1o
52
R
8

o

H Jo

2ol

Bifactor %<& 2§35k 2+ a9l
= MEA R AAND 4= glo] Aol gtz

A 9r8 4= 9t} Bifactor 28 H=7F 24
+ FHea FAAR gl fFols UR

neral factor)d Z+ o}¢] HZo] #Fdl= Al

>

r
il
EU_?LF-EF_&_IEJ-LI
%
rﬁ
-
BN
2

o
_?_1‘4
rr
o
(o]
e 2

o Jﬁzﬂ
o H1
1o
£tz 1o 32
8o
ol off (L
OF ok

[e]
ot
£l
by

U
T

>

it
o
o fo
o ro



274 Jaeeun Shin, et al.

http://www.stressresearch.or.kr/

kg jle] o8] M=z ¢= Y4 l(group factor)o
B2 JEEE F 7 TR 4108 o]Fofx glom a1l
5 119 Aol glhar 7hgsit). CES-D A &of Bifactor
285 Agohy Hro &3 nE Bl ‘e 9lolgt= S
A MEE 35H R wigety RE £33 vX= SAA
dyl #Hst 92l dukgclolztal & 4 Qloh &7,
S 44, AA 9 BE 525, dIIAR LAE 471
319 RolES dutgolnto g My = Yux] Fi
ARE Ad £ glom o3t 8l Htaglolztal dict

AF19 A 2004 CES-D AHE9 1891, 4809l

H

Bifactor 2%°] A¢EE HWE & ofz} Bifactor &Y
oM AEE 4 de B b AlF el eurl AL
(Omega Coefficient, o), A 4 Zs=(index of uni-
dimensionality)$l & 2Are] Aw=k(Explained Com-
mon Variance, ECV)& AAITOEH] HEo| K} ges
ksl xl st thRodriguez et al, 2016b). U7 A%
()= B 7|9 A EEA HE o] 4t 5 2559
Ao A SH= HlEE ofujetth. AA| HEC] o7t 914
Ao A A4 24 & JdaclS Aejstar dut
[R19] FAto] XAJoh= Hl&, SHA =S 7t YAAS
(0= SFIHE o] Al 5 Hekaglel Hite] X216
£ HE&S 9ujdith ECVE 3384 &, getaclyt g
[R19] A4t Foll A dRtagle] FAto] Ax|st= H]&E 7}
g 7Icke] det A|4=9] A2 Rodrigues er al(2016b)
O] =iollA AAIs] AASEAL QlTh). Qu|7F Aot dyta
el 7t /A A4 Hl&S AREshd oY Hrh Ut
aclel ol dupt AE=A] ofd 4= gtk ECV 42
He7b dupt Gdxpdol 7i7keA] desh=dl Ak
A& ECV gro]l 245 A7t ddaede 7t &
g om 70 o]l e G FHEYPE o]t
of HdlES = & AV ¢l YuidtHGu er al,
2017; Rodriguez et al, 2016a).

Eot AT 2014+ 7] A7 (Chae JH, 2006; Kang SR
et al,, 2015; Park KH et al., 2007)°14 & Hze} o]&
o7 o] li= A0E WAl B8 4o MEEE
Ao g A7gsto] Bifactor L8 Avtasl 9 e
ol s 47 AWEo R Bifactor RHNA o
dvta It HHaclel EA4 gdrs HEstaua of

e

o,

AT 104 20169 114} B Ao d RAbo| A 7Ht
A& gigoz L3 E o] dutefl F/HE 2k FolA %Y
CES-D Hkof &3t 12,309 24 tjes st
Hojzte] g H&L dal 43%, oA} 57%0]% e RO
P d8L 56.994(SD=18.57)%tt. A+ 294 AL
A Coiglat Kofshe] dishy 3 gighdgS o=
20179 3Y¥EE 497bA] HEE Ao ¥ 2231%0]
Aol Hojatglon 7k Frojatol| A Aol gt FEE A
AJSEaL A Fo Aol Ae okt Frojzte] Yy Hlg-S

3 31.3%, A4 68.7%9L
Al(SD=5.53)%ct.
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Kohut er a/(1993)2 SHAS] He&
CES-D A% 2032 Fofdto] 1159
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2) CES-D ot=0{&(0[5} CES-D-K)

oL 20 A= Cho MJ er a/(1993)° ol e #HE=3}He
CES-D 3$t=ojdto] AMEE|QItt & 20808 FAE o] gl

o, YAE 48 HZ(0: A2 IZEA Y}, 1: BFolr,
2: QAR a8t 30 g4 J9EhE o] & 5,10,158 &3
o A dAHA TS Zgts Bdoz A oA o
Ad Agldeh CES-D X9 YA Radloff(1977)7F
AASE gz wat £33, 6, 9, 12, 14, 17, 189 &
4o 74 89l 5, 10, 159 B4 FAA 44 89l
, 2,4, 7,8, 11, 13, 201 £ A4 8l PF =3} 991,
BTt

Ol

ofh K1

—_

, 199 Z3E A gQlor st
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3) P ME S0F MZ=(0[st STAI)

Spielberger et al(1970)0] 7§¥Fst Aef EA-E9F A
(Spielberger’s State-Trait Anxiety Inventory; STADE =
HellAl Han DW er al(2000)0] EE3}stom 2 Aof
A= A B¢t A58 ARSI AH B¢ A= F 20
Mo Bgog FAE o] Qo 43 YAE HEZ 2070
A 8049 A4 HSIE 7K & AFoA o] Hxe
Cronbach’s a#t2 .930]9lct.

4) &9 UHE HE(0[5t SWLS)

Diener er al(1985)0] W3t 4ol thsh AuQl &%
£ Z2A8l= 4r9 7= A (Satisfaction With Life Scale;
SWLS)E =Ulol Al Lim NY er a/(2010)0] 242 &A1& B

43 e AT AYl WS HER % 570 Rerow
A=l glon], 74 eAE HER SHAA 3599 W4
MO A WA 24T A WS s £8E o

3 0
o

[e]
n|gtc}, B A3tof|A o] Mz 9] Cronbach’s aztr-d 0.84
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4, RtBEN

Mpuls 7Z20H& AREsto] A 13 AT 2004 B4
20FY CES-D X &Ze} CES-D-K HZo disf &% 18
2y 499 2¥ 123 Bifactor E&o] gt &<z
A2 A
Bifactor R ollA =& Urtaclyl Hea o] aclA
S92 Huniqueness)& BHFOR AA| o o7}
A (w), AA Hro] o7t 914 Ao, BHl %
W7t IA Al (oot dE 3% EAHExplained Com-
mon Variance; ©]3} ECV)& A3}t
o] Ad(identification)S A 819
o 1A= WS ARE-s14 T} Bifactor &
& CES-D X &E9} 205319 CES-D-K H&E 2%
f%le o9 E3o] 27) EYRto T FAE o] 9lo] By 4
HE Qe Ak REY T F £ 89l Folgo] &
Uitk FUA A kequality constraint)S F7FstAch.
Hao] 24 HdiA= HAE 48 HEgfE 42 A
ks AE aEste] 7k AR (unweighted least
squares method)& AMESIEL(Rhemtulla et al, 2012),
g A H2oAeF By o] AYE Ak fsiA=
Muthén(1993)3 Satorra et al(1994)0] AQket EZHAE
W 7g(Robust correction) 7|¥& 28531t Mplus &2 E

)=
Ruey |
1

5

]

o)

fo
ro

m{o

=
¢}

459 ¢

A 249l CFI, TLI, 9] 7H3A4S &3t A= 4
A& A%l RMSEAES ARESFSIH. CFI, TLIZF W= 0.95
o4}, RMSEA7} 0.05 u|gkel H3o] £ H3rE Holrt
1 & 4 QlokBentler, 1990; Hu er al, 1999).

AL 20 4= CES-D-K 9] Bifactor RgA =% o
v ol 9l Hokgolyt STAI, SWLS9F] Avhs 3 }‘zit}.
=

1. @3 19 2

Table 104 29 CES-D H%E(11%3D9] 1891 &4, 4
89l A3 23 gl Bifactor E¥ofAe] ZF Eof et 12

3} @ 91A|4(standardized factor loadings)& Zﬂﬂlﬁ}ﬁi},

20Fy CES-D X9 Bifactor R@oA &% Q914
o} VHEARS vigto g ou7h (91A) Als % Abzdt 4
= sk, et 73”‘1—(0))7]’ 0.9660]31 U¥tagle] @
| 7F 1A ]-r(mﬁ)~ 0. 920 2 Uetelth eH7t A4

L7k A A9 Bl 0.920/0.966 202 FollA 217
7 AR AL T 04: 95.23%7F ArtagloA el 7l
;‘(],E /d\:t] 7}‘:_*_]*7_ ko]:ag CES-D EE«] xq:q] XJ/‘\‘:_
v Q ol2 w3l A
3, 34 28, 44 9 9%

HAE 2W7F A A (o=

[e3]
=2

2 A4k Aol eyt $-20
w3, felpA el et #19)
Zr7y 0.043, 0.255, 0.101,

1

flofoll A vt aAdlEH st EHAE W 7|HE ARES 0.341%2 UebgTt ECVE 0.8162.8 dukgelo] 81.6%2
7] §13te] Estimator ULSMVE A 43tict. 2@ Ad=  F&F BAs A3
© Fa #ARS 2 vtolAlE SAFMuthén, 1993) Table 2014 2:9F4 CES-D Hx9] 1891, 4891 A% &
I EEe] 2 A7l FFE E etk Gl A %3} Bifactor %9 A¥E A5 Hlwet 2, 48¢0 B
Table 1. Standardized factor loadings and uniqueness of the abbreviated CES-D scale (11-item)
One-factor Four-Factor Bifactor
Item
No. Depression Depressed  Positive Somatic  Interpersonal General Depressed  Positive Somatic  Interpersonal Uniqueness
P Affect Affect Symptoms  Difficulties Affect Affect Symptoms  Difficulties q
CESD1 763 .795 741 .384 .303
CESD2R .763 .887 748 467 188
CESD3 .875 .902 .880 191 328
CESD4 .802 .836 792 213 409
CESD5 .730 .759 713 .289 244
CESD6 .842 867 845 204 141
CESD7R .738 .856 723 467 184
CESD8 .760 919 .728 573 .093
CESD9 .878 .905 .883 192 346
CESD10 .790 .960 761 573 222
CESD11 794 .826 .785 195 .259
1

.800 1

924 .809 1

.788 .685 724 1
Table 2. Fit of the factor models of the abbreviated CES-D scale (11-item)

Model df XZ CFI TLI RMSEA 90% ClI RMSEA
One-factor 44 2442257 .966 957 .067 .064-.069
Four-factor 38 510.973 993 .990 .032 .029-.034
Bifactor 35 514.928 993 .989 .033 .031-.036
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Table 3. Standardized factor loadings and uniqueness of the CES-D-K (20-Item)

One-factor Four-Factor Bifactor
Item
No. Depression Depressed  Positive Somatic  Interpersonal General Depressed  Positive Somatic  Interpersonal Uniqueness
P Affect Affect Symptoms  Difficulties Affect Affect Symptoms  Difficulties q
CESD1 763 .795 741 384 .303
CESD2R 763 .887 748 467 188
CESD3 .875 902 .880 191 .328
CESD4 .802 .836 792 213 409
CESD5 .730 759 713 .289 244
CESD6 842 867 .845 204 141
CESD7R .738 .856 723 467 184
CESDS8 .760 919 728 573 .093
CESD9 .878 905 .883 192 346
CESD10 .790 .960 761 573 222
CESD11 794 826 .785 195 259
1

.800 1

924 .809 1

.788 .685 724 1
Table 4. Fit of the factor models of the CES-D-K (20-item)

Model df xz CFI TLI RMSEA 90% ClI RMSEA
One-factor 170 359.559 957 952 .071 .061~.082
Four—factor 164 291.105 971 967 .059 .048~.071
Bifactor 151 251.859 977 971 .055 .043~.067

3} Bifactor Rgo| AAoR gL 43 A E 1B ;I'ﬁlblgTSA.I Coréelsa\}\il?gs of the factors in the CES-D-K Bifactor model with
. e an
ol Fog Uehie Tt 4891 4 w4 2+ 89l
7 AFgke] gro] 0.685~0.9249] WIE AUAA £ Factors > WS
& 2w 2 aclo] FREE FYNFOR oA gL pener o e
= . Depressed Affect -129 456
Ao gt o&o] A71=H(Reise et al, 2016), AHEH Positive Affect 297 - 367
9.131]7} 71”_}’\_@( ECV Ak J}oﬂ;\ic 7]-;-:'41 Qldlg o1& 7} Somatic Symptoms 125 .387*
A Ao e} g HEl HAd0 e trol xelo] 7 Interpersonal Difficulties -.044 .080
2] i3 ] A *n< *ky Hhky &
ANEE 2H3E AoR wadls o] ¥ Bgsjrga  PTO TPEOTTRS00L
a4t
pa _N- s o] /\]—31]- 1=k
o o7 20| H Table 494 CES-D-K }\_;-4 18291, 4891 2y
B1factor g9 Ao A4E Hust 7%} Bifactor %%
A5 Hojzt 22370] CES-D-K ¥ 20%go] $E3t o o] x* (151, N=223)=251.859, p<0.05, CFI=0.977, TLI=
olHE A+ 13 vP/HAR 1891 By, 482 4% 1Y 0.971, RMSEA=0.055 (90% CI [0.043~0.067)& EE A
9 Bifactor RHOE BAT Table 3014 2 2ol citb  HolA AAom £o AYEE wol How e
F0HE aQASE AABHH S, Table 5914 CES-D-K#%=9] Bifactor X ollA
CES-D-K # 9 Bifactor R4 =&H Q1A EEH gntagl 9 4709 A 813 STAL SWLSS| 43

=

T=

AGEARS v o2 w7t (YA) A
H7F A(w)7F 0.9690]1L dutacle]l Qu7E $1A 741*
(0= 93608 UERGTE o7} A4t o7 oA A
o] H-&-2 0.936/0.969%2 F-A ARt AAoh= HAE
= ].E /du:] 7].&5-]_01
T2 Y4st= Aol BFEehe A

sk |7}
¥tk ECVE 0.809%

% °F 96.6%7F LutacloAel 7ol
18 Hhodsls
O o
74, XA 9 s =3k, did@Al i3t
7+7F 0.036, 0.288, 0.085, 0.269= e}
Hol= AoR YR

/\
1__

HE ©

o i AR,

CES-D-K A= AA A4 oA drtacls
=14, 3484
o -
-CH 75" 73"_/1\‘(0)]7’5)}1_:‘
drkgelo] 80.9%9] && AR A

S AABECh YukQ oyl STAL SWLS 7he] Atake 747t
734, 5298 p<.001 oA RofStal A AaE B
Ack. 28 gvrael F FAH A Q17 STAL SWLS

kel Aol p<.001 <ol Al frolshalont At grol 2
onf Y] A 891l B frofdhAl gAY o249l 7t
Atz wide] A gy 7= Ao vErd.
1%

= A7 GRlEel B8tk S Kot golo &
Aot7] siete] s elell A v RISl AHE-E= = 4
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