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oF 6-10%7} FadE 7}
Z FHEC] =2 A F ko]t Morin
& Jarrin, 2013; Ohayon, 2002). ¥FYol 3Y o]
e A s T°r7<1-°4 0131%:%

A

Psychiatric Association, 2013).
A% e o= AR e Faldd
52 AA Agst A E5kA UEhdH, 3
HHA 4H FSFS(Obstructive Sleep Apnea,
0SA)# sHHE= Z4-97F Btk OSAE 8 &
715=7h FoRAAY FHH o] F-ZF{apnea) =
= Xiifi(hypopnea)ol HEEAH o 2 wAlsl= 2
H2(AY, 29, AAY, ANAY, T5%,
2004), EHF A} FolAE 0SAS] XTr]&
< SFshe B0l 29-67%° 9 HAEE

2006; Guilleminault, Palombini,
Poyares & Chowdhuri, 2002; Lichstein, Riedel,
Lester & Aguillard, 1999; Luyster, Buysse &
Strollo, 2010) EW5¥ OSAE &3] 4]

1

(Gooneratne et al.,

2 YA E= g A8 olad Uy
ZaoRT UeRd 4 JeiaF, A%, 1
3, 1098). WA B4R A ABE e
Ne 847 s BUZe 549 gt
e Aol Fa8iH, o2 o 87 AUolA

to ox o

e,
o
rr

o
ro
o
il
)
E‘%
2
pasa
pu
oot
o
N
o

ek
ra
olN
tlo
e
>~
)
(o
fru
oM,
n U
ot
v
kd
%

MU% B

%, 2015). ol ts
TEAdME EUS HFR 44 540] §
om, o3 7|1de T e AHES &
Ed2 AgolA 24 20l £& AFo) 3

2 sk 74 Aerh R AL AR 2ol
9 HEEE AsAA diron %
olojd & Slee ol UHIWF T,
1998; Koulack & Nesca, 1992; Kumar & Vaidya,
1984; Williams, Roth, Vatthauer & McCrae, 2013).

2u% A5 474 2 Ba A3y

ATEL FEHOE BUZF BAETO

g=)
o]N
[o
fru

(ol
T=

ojuf =<, eHFe|, AA A7l it 3,
A7RE T S R AAsgor

(Coursey, Buchsbaum & Frankel, 1975; Gurtman,
McNicol & McGillivray, 2014; Harvey, Gehrman &
Espie, 2014; Kales, Caldwell, Soldatos, Bixler &
Kales, 1983; Kales & Vgontzas, 1992; Sivertsen et
al., 2012; Spoormaker & van den Bout, 2005), ©]
g]z‘;} 7:151:/«1,@ MMPI ;‘d_l,:_ /\Loﬂ/q_l,:_ ;g/}jlﬁfi
g f FEHAE Aoz €3 thBonnet &
Arand, 1995; Kales et al., 1983; Levin, Bertelson
& Lacks, 1984). qt OME} B siae &
85% A Ha 1] 52 270 o’ MMPI &
AP FEHA dedvta BHad
Hl O m(Kales, Caldwell, Preston, Healey &
Kales, 1976), o]&jol= o8] ATENA EH
A2 A e HlEo] E,
o] Y= A= His) AW E4e

[e]

B 7hsddel o Aval By 9l

=71 A
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ol

x5/ HHY 2 25

o

(Schramm, Hohagen, Képpler, Grasshoff & Berger,
1995; Tan, Kales, Bixler & Kales, 1984; Tsushima
& Ingolfsdottir, 2004).
EUS SRS AR oR YA
olm}, RG] BAME LFH o= HAH}AY
PFFslete] wEr|ET S 222 WA
3} dte AFE 7K AR Yehgeu($
79, 2002; Kales et al, 1976; Killgore,
Killgore, & Balkin, 2007;
2009; Mendelson, Garnett, Gillin &
Weingartne, 1984; Singareddy et al., 2012), °©]=
PHTHE FIF Holg Hole Ao
} 2ATHMendelson et al, 1984). ©]&3t
2 3EHS] Qe EUF dAEEG
HEol Sz oz WA fﬂrX}EP— e s
3 AFEoA F2 HarEo] gk m(Mendelson
. 1984; Schneider-Helmert, 1987), 53] T4
5 A=l 744 AME
Nkt A #d 3l
1THSingareddy et al.,
S x}%_o/] o]&]3t 44 E/gg dz

=3

Richards,
LeBlanc et al.,

Kamimori

mr ox T ]

[ =P~
rlot g

o

Hﬂ
ohl
iy
a2
o
il
A

o ™ b B o oK

f ofy d
2
iy

ofN o

re

%szm xmaoa Axos BAZS
Wl wgst AR 5 Qi Aok agle
2+-g-3F 4= QJTHAbbas, Bashari, Akhtar, Li, &
Zhang, 2014; Basta, Vela-Bueno &
Vgontzas, 2007; Fernandez -Mendoza et al., 2010;
1976; Kales & Vgontzas, 1992).

Hh BAS @A A Agd
AORE HRITh MgAF
o] & 0sAZAE F o
A= EHFo] /HA
Davis, &

i do 4 X oN & i ome =

Chrousos,

Kales et al.,
OSAE

r]I
o

Ir e

1

fo
‘O,
fo
of
2 o2 off
I

(=
oo

o

o

-z
rir
2
>
i
Fru

29k o (Drab, 2003; Guilleminault,

Sg SHofAL

SR e 2WE ERle BAT

Huynh, 2008), EHZo] §l= OSAZAERTH
2, Bok £zo o Eu AUABRS FpAE

HEE O 52 20 F eI THKrakow et al.,
2001; Smith, Sullivan, Hopkins, & Douglas, 2004;
Yang, Liao, Lin, Chou, & Wang, 2011). 134}
34 ‘——5.‘”91 =4, OSAE sHIsH BEHS
o] gl OSASAER Hlw
%2401 Ago BT 7

oZi

WO]X—r 5, 2015), T3 %L%S’J
%’— TAG Ol 0SATAES TATH Hn
TEAME WIEHY Aol =dubA] Fok
CHBeutler, Ware, Karacan, & Thornby, 1980; Li
et al, 2015). oHT ATAIAESL 0SASAE
o BEHZFo] ©es| 3F Aol= WAT #Ab
ol ZApo] opd AlglA Qolo] Agko] 9o

& o

[‘_8.

Zs|
H(Yang et al, 2011), BAl] FEAE flo] =
Hilog EUSC] WA dASH g
540l b e AL EWS S
9 A3 SAHS AR s HE F
S13(Van de Laar, Verbeek, Pevernagie, Aldenkamp
Overeem, 2010), OSAZEAE X &dh= 790

TR

T BASy #EE BA 9 AAA BAE0
0SAS] A& &% 7HA] Astrd + o
Z(Glidewell, Renn, Roby, & Orr, 2014), XE%
MY Al A9 EWS 5 o5 A4
8RIES I Hrtsllor & ool rHol
A& 5, 2015; Yang et al.,
ANARES 18T o, BHSS 78% g ']E
st=dl lojA I dJY S mE
A dshs Ao] v T8k, EH
A=) AlElA aglo] oot #H Qe AL
2 Bet IEE 7 e BEHE &4
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olx|

[

02

SAl=

AAA Uetde AEd E43% BHZF 7]
A% e AT FES Iofdtd A5
A AAld =g0] B & U& Aotk
DSM-50A4 = EHSS T TR AA
3

A 19 A EESe
=

ot
T
mgl;
ox,
o
o
it
-

3 9 7l SR
AZoZ WASEE S UTHAPA, 2013)
e 29 Sxe) A9A S Y B
Wzol e AAA% FE ol@Eel Y
Bhis BRZe FHo=n Apsoigon]

o FAA) FNAZ 0SASH EH =2
o|3go] FoH, OSASAIER BHEF IAE
o] YutA o7 Hol= &3 Bt 5o EA

o

HRITHEI-Ad & Lavie, 2005; McCall, Harding,
onovan, 2006). L1} OSAZ FuletAY
EUZE ko] Agde=
15 Hol&= Ao #ejx= =4 A

offt *
Q
o

ol
N
o]

FAAE OSASA T BEWE Ak, BUF
o] FHF oo ME OSAZAT Ei 0SAY
0E =Hs S Ad4 5
ARATE0] L5 AN A
& 5, 2015; Aikens, Vanable, Tadimeti, Caruana-
Montaldo & Mendelson, 1999; Yang et al., 2011)
T2 BEHZTS TR OsAgATolRE 25
opH7ZtA] EWFE A
0SAE BWHH BHZE $Ate] Aleld B4
g s d7e AFatH, o) oS Hl

w3 Ao =9 AFE(Lichstein, Thomas,

Woosley & Geyer, 2013; Yang et al., 2011) ©llA]
T 2% ES ol9lo) 44 BEA4e FHdke
T

3
AN MER AgEH go} B

&t &2

gz O XN © o ox ol
A (= A oo i
rg i -{Ig
BT
=™ rlo
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oo M -
olN rd fr
(ot ;:' ol S
B
AT e
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oXx
o2t

Og‘:‘

Hdo U
it

o

K

%

m?{_!

=

O

o
re

. AlA 2013; Yang et al., 2011), A4
At v ofygt BHS At

2ol et 92 570 3
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20153 1€¥47HA
E101] "\UZ]Z]—OH

(Obstructive Sleep Apnea,
7l 3kx} 507 18al

JZjA}(Ponsomnography)
ZAAF 7171 Embla N7000(Embla,
Izzm ol oje}

5Qk ofzt 59

= A}%@}cﬂz
AR A 35
Ag AT
(Electroencephalogram), (Electrocardiography),

9+ = (Electro-oculogram), ‘3}9} :WE_(chin

n{m

electromyography), 774 % H
(oral and nasal airflow), &
oxygen saturation) =

hypopnea index, AHI),
v’é}"ﬂxlﬂresplratory- distress index, RDI) i)
TZE A=FPTh AXAES 28

EF e igten,

“(arousal index),

=)

weks Aol we S 1A % walehs

T5E 3F@pnea)ot AEZE  3<(hypopnea) =

FE gkel B FEF-AZFE AS(AHI7H
5 oY AR SIAtHEAA T, 2004). &
e FHTHIAAE T AHIZE 5T]RRo A
EUSS RS e RN TS 5
AR e AFge R HAsHH

3 95

T S35 B3 HAEZSZ+ John(1991)

o &) 7= o] Cho 5(2011)°] EFI3}3H g
=% Epworth Sleepiness Scale(ESS)E Al3y3FSith
ESSE 310 4Rl HEEdAM S A
= W o RN Fudt A=E HUt
She A7|H1Y Aot F 8o A
o]

o
b

N

- o
o>

ot

al

tjo

o
=)

o

o

=

o

@

=

Beck 922 %(Beck Depression Inventory, BDI)
© = AEE H7lelr] 9l Beck, Ward ¢}
Mendelson(1961)°ll oJalf Ao = 7WIE Tk

F2le) #Fom Pl glor $& F
Aol AMA AAH, A H, FEH ZAES
Hrhe 7k 299 0-3 o2 At F
o] MY 094 63-oE HFT HL4E
& ol AATE HFth B ATelA
AHE3E BDIE o]9 59} 4F-8(1991)0] Hek3k
=5 ARSIt
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olx|

[

02

SAl=

o2 QA A A Minnesota Multiphasic
Personality Inventory-2, MMPI-2)
MMPI-2:= 7oA 7i%1e] dnkael A

o)
5 Z 567709 E3toz

F4sle} glom, B¢ A¥7} dloplo o &

)y X
%0
i)
=
=
i)

3
Validity) Akl tidk WojAl BEE UER
= nA AS(K, Defensiveness)7} Atk Y3H=
o= 1 ZX(Hs, Hypochondriasis), 21 2 %(D,
Depression), 3% 2 S(Hy, Hysteria), 4% 2 =(Pd,
Psychopathic Deviate), 5% 2 X(Mf, Masculinity-
Feminity), 61 2% (Pa, Paranoid), 7*H ZX(Pt,
Psychasthenia), 8% 2 %(Sc, Schizophrenia), 9%
Z%(Ma, Mania) Z12]3 0¥ ZHX(Si, Social
Introversion)2] 107}A] =7} Qth 7} =&
S H 50, EFAUA} 159 BF THSZE 4t
HH ol T3 Hx 7t vt 7bssith TH
F7F 308 olstAY F2 70" oY A
AR Fofhs onlsty dniAow A
T7F 657 oo E e u w2 HTE

AT 5 UK 5, 2000)

oe +u golE Sus @
g

(Insomnia patients with Obstructive Sleep Apnea,
OSA-1), 7/d-(Healthy Controls, CONT) % 3
Ao ® rglon, JA7EAsH Wel, +H
T2 9 o5 Fd HJE Aol dEAE
7hol Ay A4, L] 4
ANOVA, analysis of variance)a} A}
o= Scheffee] ThEHImMS ol&ste] Hrlst
Atk FEAte] TPEEA o Hae
Hog FASATE QIFEASE EAdA
AR oZ FofsHAl Aol7t AUAME A
o, BMIZ ¥WZFoZ Agsl FE4
(Analysis of Covariance, ANCOVA)3} Bonferroni
testS 53l BDI, ESS ¢ MMPI®] Eld%E A%
g FHEE EAsATE ATl o8 =
€ BAEHol= SPSS 21.0 version (SPSS Inc.,
Chicago, IL, USA) & AM&3l9 o™ EAZ 9
FFL p<0.05(two-tailed) S 7]FO. 2 AT

of

oft
i)

2 3

ChetAte| 2lFSAHEY S

F 1499 AT BANH B4 AvE

2ol 6

it Aol 39.64459 T A b Ape] HA
A3}, OSA-ITe] W Aol 7H =3kt PPI
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ATol MMPI Z2IHY 24

E 1. 7SN sS4
PPI OSA-I CON 0 Scheffe
(n=31) (n=50) (n=43)
Gender (M,%) 6 (19.4) 29 (58.0) 18 (41.9) .003
Age 50.68:12.36 61.36£9.15 39.64+9.67 <.001 2>1>3
BMI 22.56+2.84 24.562.67 21.95+1.95 <.001 2>13
F e Ha+TFUAE A AL BMI=Body mass index. PPI=THE FHAN S Fulslx] gk Ew= 3z}
T, OSA-I=EHZ¥ 0SAS EF &N 3, CON=Ad+
T, CONT o2 FAZSZ ek 7+ fo3k  =26.949, p<.001] oAl CONTHT} F2J3HA

zpol7k AN [F(2,121)=52.353, p< .001]. A
Hol| glojA= 0SA-ITe] Aoz Yt
O Wol 23reo] Ao PPITF CONT
E oAel o BT [X(2N=124) =11.698,
p<.05)]. 2] OSA-1*& PPIT-Z CONT-HT}
BMIZ} frefstAl © &2 o2 Uehgth
[F(2,121)= 13.894, p<.001].

FHTGLAA A & 200 AAFH 2
o FHAAAA CONTS F FHA
v [F(2,121)=26.294, p<.001]3 FHEELA
[F(2,121)=26.322, p<.001], REM<¥ [F(2,121)
=6.954, p=.001], 34%HAl S [F(2,121)=8.700,
p<.001] °IA PPIZT} OSA-I o BIsf f<jst
Al =4 0SA-IT- PPIZH} CONToll HI3)
ZyA A|4= (Arousal index, Al) [F(2,121)= 31.751,
p<.001), 194 49¥ [F(2,121)=19.522, p<.001],
AHI [F(2,121)=81.030, p<.001] oA 23+ =}
ol HTh OSA-I3 PPIES REM ZE7]
(REM latency) [F(2,121)=4.175, p<.05], ¥ %
Zr A ZHwake after sleep onset, WASO) [F(2,121)

S7kE o] A

Al dol, BMIE AT & FEAEA
(ANCOVA)S &3l #43 BDIS} ESSS] At
H 1S ¥ 30 AAEITE BDIY HEE= PPI
T3} OSA-Iie] CONFoll Blsh folatAl o &

O A==

o A2 Jehdth [F2118)=8.105, p=.001].
T8y ESS Aol Ae Al 7 Zhell o3k A
o7} WEAHA B3kt [F(2,118)=.743, p=.478].

MMPI Mz H|1

%%%*&v‘%* (ANCOVA)S A& AxE =
of AAIskATE 0SAS] FRE fF7-¢ A

o] PPIZF} OSA-IS CONTFET AuA

PdHEolA HHHoE o 2 4
ATt PPIEH OSA-IT-S YAHAH =] 1tﬂ(|—|s)
2% [F(2,118)=16.765,

p<.001],
[F(2,118)=19.997,  p<.001],

4>
i
le
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PPI OSA-I CON D Scheffe
(n=31) (n=50) (n=43)
Sleep Architecture
TST (min) 349.40+73.68 319.77+55.99 407.71+49.13 <.001 3>1.2
Sleep latency(min) 18.89+22.95 21.56+31.17 15.17+14.24 455
REM latency(min) 135.21+94.04 118.61+76.37 88.71+37.89 .006 1,2>3°
Sleep Efficiency (%) 77.35+15.64 71.02+11.16 88.33+7.92 <.001 3>1,2°
WASO (%) 19.50+14.89 25.35%+10.82 8.67x7.31 <.001 1,2>3
Al 16.72+6.47 26.05%+10.14 12.97+6.42 <.001 2>1>3°
Non-REM (%) 79.57+8.37 81.67x7.79 75.39+8.43 .001 2>3
STAGEL (%) 15.28+9.25 21.88+9.74 11.1745.36 <.001 2>13°
STAGE2 (%) 59.10+9.90 57.15+9.91 56.32+9.24 469
STAGE 3+4 (%) 5.19+6.54 2.64%4.25 7.90%7.37 <.001 3>
REM (%) 20.43+8.37 18.33x7.79 24.61+8.43 .001 3>2
Respiratory event
AHI 1.50%+1.15 19.41%£12.15 1.13+£1.10 <.001 2>13°
RDI 5.04+5.83 24.72+13.49 3.38+2.74 <.001 2>13°

e HIF+XFHAE A AL OSA=obstructive sleep apnea, TST=Total sleep time, Al=Arousal index,
AHI=Apnea-Hypopnea Index, RDI = Respiratory disturbance Index, WASO = Wake after sleep onset. PPI=T}2
FHANE FHIEHA] B2 EWS AN, OSA-I=EHZI 0SAE =5 03 32, CON=A4TF
PR 7H $1El Al Welch ARE-

PPI OSA-I CON .
F p Bonferroni
(n=31) (n=50) (n=43)
BDI 17.55+11.10 16.00+11.33 6.14+5.83 8.105 .001 1,2>3
ESS 5.10+4.47 5.02+4.03 6.67+3.33 743 478 -

F e Ha+EEHAE AAl BDI=Beck Depression Inventory, ESS=Epworth Sleepiness Scale. PPI=_T}2
TN E SHetA] 2 EUS AT, OSAI=EHZT 0SAS EF 5 3xlE, CON=HAT

[F(2,118)=19.648, p<.001], 6¥(Pa)H = [F(2,118)
=11.550, p<.001], 7H(PYH S [F(2,118)=14.061,

p<.001]IA CONTRTt frefstAl HA57t &
Ao 2 YEhgtth T3 PPIE-S CONToll B8l
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E 4. MMPI Mz dH|

S Eaet ool MMP 221}

|'UO
AT
J

PPI OSA-1 CON )
(n=31) (n=50) (n=43) F p Bonferroni
Validity Scales
F 50.81+8.71 48.86+8.85 41.12+5.28 7.964 .001 1>3
L 48.48+7.33 50.46+10.05 45.12+7.43 1.126 328
K 50.00+7.61 50.10+9.67 52.67+9.80 1.230 .296
Clinical Scales
Hs 58.61+8.98 55.52+10.06 45.07+6.29 16.765 <.001 1,2>3
D 64.10%10.60 59.66+12.03 45.09+8.60 19.997 <.001 1,2>3
Hy 59.10+8.02 55.82+10.34 45.86+6.83 19.648 <.001 1,2>3
Pd 56.16+11.84 49.38+9.07 45.40%5.70 11.158 <.001 1>23
Mf 47.19+10.35 51.48+10.19 48.86+7.76 1.054 .352
Pa 54.94+10.55 51.50+10.53 42.65+7.39 11.550 <.001 1,2>3
Pt 61.10%10.53 56.26+12.81 44,09+7.69 14.061 <.001 1,2>3
Sc 54.39%10.03 50.62+9.92 42.81+5.83 9.113 <.001 1>3
Ma 47.71+9.40 47.28+8.23 46.67+7.62 120 .887
Si 56.07+11.76 50.84+10.36 45.72+11.43 5.884 .004 1>3

O
0SAE E5F FHHsk 3x7, CON=A4T

8H(Se)H &= [F(2,118)= 9.113, p<.001], OW(Si)
A% [F(2,118)=5.884, p<.05]olA H47F &
AROZ FofstAl =%t I PPITS
OSA-1T*3  CONwro  Hlg] 4W(Pd)H =
[F(2,118)=11.158, p<.001]°llA F<lstAl H =
AT HFS B3-S u, PPITES 2W
HE(D, M=64.10) A 7 HF7F wX%3,

7H HZ(Pt, M=61.10), 3 Z(Hy,
M=59.10), 1 ZHE(Hs, M=58.61) <O & &2
A4S Bt O0SAI+ YAl 2¥ HE(D,

Wi+ FZAUAE AA. pPI=TE ZwA

g FusA

M=59.66), 7
M=55.82), 1

ok
3

%
W A

2 EWF AT, OSA-I=EHZH

A 5

Pt, M=56.26), 3 & (Hy,
Hs, M=5552) <02 %<

A A~

]

7} E=94th CONTL 51 HX(Mf, M=48.86)7}
HEE HYon 1 HE oW H%
(Ma, M=46.67) 3" 2 %(Hy, M=45.86), 01 2|
(Si, M=45.72) <02 H47) =9dT

M =S

rie
re
-

rr
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(OSA-1), 183l AFT(CONT) Z+e] MMPI
HIE B EUS $AEAA FEHoE
Uehte AL ed 548 soteta, ERF
g7pe] FHopgell st A4 SAS B4
st} shch YukE o2 MMPIY] ZF A EE
o TH47F 104 ol W ddHo= {9
vsitta SRR B oA Ax Jo 3t

A% ztole frostyt Mo Hele tifE
A9 el &3hdth 23y MMPIZE FAH
g4 47 7Y 44 E4ES AF Aolrt
opd oFz zpolgh= A sl ALEEE B}
ST AS aEs(HA S, 2010, A
TolAE MMPI HEEA Yepd A& 7t
ztolE WEH F4oE ojojd JheAHt A
Aol Uthe Mol TAst AdR
1A ST B AT AAE QoksE o

MMPIREE F3 BHS &AT AT
o] AAHeA 5449
OSA &HF fr7-oh= dgle] EHS ST
F5Z02 1% ZHX(Hs, Hypochondriasis), 2
Z5(D, Depression), 3 ZX(Hy, Hysteria), 6%
Z % (Pa, Paranoid), 71 ZX(Pt, Psychasthenia) ©ll
A CONTETH O £& HeE By, o
o] ZolE HAAY yolok A, BMII WS

°

FASGS ME fol@ AolT Rtk ol
A7 BF ANEET $Ldn B8
W, A4l Ba A4¥AE Besl A4
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MMPI profile analysis among insomnia patients with and
without obstructive sleep apnea and healthy controls
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This study aimed to identify psychological characteristics in insomnia patients with Minnesota Multiphasic
Personality Inventory-2 (MMPI-2). All participants including insomnia patients without other sleep disorders
(PP1), insomnia patients with Obstructive Sleep Apnea (OSA-1) and healthy controls (CON) underwent
polysomnography and completed Epworth Sleepiness Scale (ESS), Beck Depression Inventory (BDI) and
Minnesota Multiphasic Personality Inventory-2 (MMPI-2). Insomnia patients with and without OSA had
significantly higher scores on the depression scales and were more likely to report psychopathological
symptoms compared to CON. PPI patients had a higher risk of developing psychotic features and also
tend to be more introverted compared to CON. Additionally, Aggression differentiated PPl from OSA-I
and CON. These findings suggest that psychological factors in insomnia patients may be linked to
hyperarousal state and can be vulnerability to insomnia. Current study would be helpful to prevent and
treat insomnia by considering psychological traits of insomnia patients.
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