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BEICEHERE, A VAERFEETHIR
BRIz By, EEBRROEBLENL
TEEFTHENEBEO- oIS bhbY
1)

EENRBEL LT, 1) ACTH: i ai
FONBLUHFIT I oW, 2) KE
A R A A B, ) MUNREREAETTE,
4) BbR PV ABK, 5) PURBRERE, 6 B
BEAEEEEALboREBIFOh TS, L
#L, ChbOEFOMIHIFEDS R RECH
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Behavioral
risk factors

Psychosocial
stressors

ATHEROSCLEROSIS

CLINICAL EVENTS
{e.g, angina, MI)

ls

Recurrent
cardiac events

1) BAMA b L RSEERIRANC B3 M 2,
2) HHHA b XAFEETHIRTECONBICEE.
3) A VA - EFEREH OFE O IEIE B,

® 1 BATHERTRYE > oBHIREBSEC
BEHER (o9

{mscc) y=-0.415x -+-26.94

25 r=—0.645

10 20 30 40 50 60
Sbs

~ Bk TS - 913 5 B~

Depressed {(n=204) [ NotDepressed {(n=736)

Notas Prescribed -~ ForgettoTake  Decided to Skip
(P<0.001) {(P<0.001) (P=0.01)

Reason for Nonadherence

D ORIRIET F O T v ARE LS,

2 SERERIREERECBYA S 0L
BREET Fe7 5 v ADRRK (3 s)

(msec) y=0.0221x +0.5953
25 r=0.457

0 20 30 40 S0 60
SpS

WIS D DR E A EAEETH 555, BN
(HF, BIZEMAENRG L/H, OREienn &,

B3 BRSNS O L BACERE (ot 6)

Be52BOMIFRETHS,

S OFBENCMERORBICHEE B X
FTIEBERTNETHB, IO LBEEY
B OZEALHIER - BUE - AR - REEEE
o RY, ELICRRELBFTE v
("2), EINEY F—% a3 VR EOLHE
BERTRWEEOBFEOHRENH 2, DL
I, MFEERO S oEike REFEEANLT
RBICEREE 52 5 MHRERE S, 52iB%
K OBBREFEEELEGVEESTFRICVET
BEELLN, TOZEPNARBRICBEBATY
OPEE L RBRET L LTHEBEh RN E
O—HTHDHLEEEING, BLOPIFETII,

DHEERD ) O, FIZBETKAS OKTE
{Th, BRMEMEL S CEBEE 2 TBY,
FHRIE 52 BATEESH B9 3).

I. ERBECLS S DOHE

DEEERO ) DKL, BRENTI N
ERIZ Y=V IR OWTHRRE,, BEH
B 57202 ) DRIk E BR A Tl U RS
RIS 5 &8, T54Rime dEviv,
BERI DT HEIRT ) ==V FEIIDWT
FEE o7z DRV, Jl L2008 0 AHA
@ statement RSN TWE 7 H—F ¥ — b At
—oQFHE 2B (M 4)o AHA THI 7 —
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At a minimum, sereen with 2-item PHQ-2.
if ““Yes” to either question

l

If "Yes” to Q.9 “Suicidal,

[ Sereen with PHQ-9 }— -~~~ immediate evaluation for acute
/ \ suicidality
Minimal symptoms of Mifd to moderate, N N
short duration uncomplicated a&gg gt‘;‘;‘és;%’(‘))
(PHQ9 score <10) (PHQ score 10~19)
Jv If safe Atrisk
Support, education,
follow-up within
1month Emergency
l department
If symptoms persist Refer for more ive clinical ionby a qualified in the
or worsen and of dep
D i e it
ioral therapy, or 2dj ¢ interventions)

I

Carefully monitor for treatment adherence, drug efficacy,

and safety

B 4 ERRERCHTEIODRZ ) -2 (KR

=7 LTPHQ (Patient Health Question-

naire) 2 & PHQO #HWwieb DR L TW5H,

HE—BREY LT PHQ2 AV [AFIICBIFLA
CHEEND R, TRELDEV] RS
PHEBRE, B30 hD, FRRBENEER
FHHichsdl EnIk) oBOBBECHELH
FY %o & LT PHQ2 2B D 3412 PHQY
WX BEBICHELWTEMZIT), 2BBOR S
V- U IEMERENTWS, TDX DT,

PHQ # B B OERARNEMEREZ BT,
JokE L, TORRICEDT SHMAERE
FME~NSREEET 2RO ERENTEY,

FOFHEBBEEENT B,

Fxd, TO7O—Fv— MIBEEZHRI T
LEBRLOWRY, EROERBBICLZOE
FWETHOIML V. RFOERBHEE LT
RHAENDB 2 WRROBERERTH o2,
Vi e N OV s W o o K
MLWEETHoY, BiCk b BEIHM
FRZS I HRWIETUR YRS I BB R E
BEEEA R < v,

Herid, AHAD 7 a—Fv— %, MET

PHQY % B\ = RRERRIC
B APUEN AT ) -2V

PHOSRM &9 gLy
{7ﬁmﬁﬂﬁbﬁﬁ }”[ﬁwﬁ@mﬁnﬁw]

HEE LI

5 BHREHRAECEYZBMELEEES 0FE

Yy
BERWLICE S
BBl

THTRRATIC
K HEPER

EMTRELBMEELEBLTYS (B5).
KERIBERMI, PHQ 2RIP L PHQS A
W—BREOY Y IV ETRET B L, BE

BB T DRI ANV —&PTHILET

B3, BBV IV VF—AFBY, 2OV
T AORTRE RBRWERZL TG, £
IR R B DT, AHA @ statement @
W3 EE o HEESNELEZ TV b,

34——(618)

FEREHCBVTCIDEAS Y=V FF 5
BEODEERL LT, 1) PHQ 2 EHHBHE
THhIBREBERTALIIE, 2) ERERBARE
PEEINLBEEERTHL0T, EELEREL
FELE DML RENELLZ L, 3)F—
FEEITICEARORBE (RF A8 >
BETHHIL, ) ICDHALZERNO LS %
BEAICERAZ V-V EEIRE TS
TREZ L, BEFEND,

V. @& &

WRE, FEE L ORISR B I s R
BBESTEFEE Ly, BTk o L HiFs
NAPEE, BHNEHEMCREs&LE
B MHAEERER X OB L (ERE
FCBWCTEER LTl 5 2 niHeinid,
BHNENENICL 2 BREOHOEFENNEL
B. db5A, BRSEBOHLIDBHEI,
ERTHNHEREMEP LRI LRES ¥
TH RV,

BERLEFEE LT, ABAOK A ¥54
VIZE B &, IR - BETEERENETS
NTwi, HEREASEORFNEZETE LR
NTWEY, BL i, BHCBEEE Lz,

R4 OBBTIE, BEL2BEOLHEES
SEFDHIS%TPHQ BEES D (oL ¥
EENLH, REBEBETH o7, iz,
BER2 2 BlcdiFT, BrriEogEsc
PHQIREELLTWE, 2D X3, 320
RZY ==V ITBREBRETH- TS, EbICHE
MHENSBI o2 o TEREETAVER
BB v, Bk, TOLS EBBEET
BEEHBESNEAIHL, R P UAEECHE
THEFEEL, FLIFDLIFERV V>V
FRAZ L AHBEHOEEZIT> T 5,

b5 #® [
AT, MHFEECSHTAIORBEL
Teo MERZVHEOERE (BEM 5 ARR)

ZLTIDIEHTENATRD BT B, &

i QOL DHED, HE~DX & — I RER
DIDIHBETHLIEEZRLTNE, T,

I ORBHREZORALFRECETFTHY,
BaRBEENMLCLHEEROBRICEES

~ B LSS - 01 5 B~

FRABIELHEEPTH B, IDICHTBAA
BT LFRE ST L LA REETER R
wit, BEEREFEIEELCEELEIEFEL
THATHI LIV FHORBLETEL
T EEEREW R,
DIFREBBEIINT R, 300Rs Y~z
VLR RNAT AT A ORI, RE
FOUENEEOBE LTRISLDTH S,
FROEMCD o 22HEBHO S DM R
FEXEN TR, 37, EATELRFET
BDHERELES, EEOEREEROBEL
R, BEANRRGEMBA R AR
BLIChoTwE, BENEomlreny,
CEREER D DOBEERFERL T WS
Vo AHA @ statement THW B TWA PHQ
DEMBFEE, [ rF—Rvy FERBREATS
D, FIETETHAZ L FHEQOEEL Lz,

ZOFRO—TE [EEFHERETEEs
BENEET e TaEE ruREsm
(H24-3-—12-001) SAEER 6T 25
REEHOBROEOHLICETAHSE] 0B
BhEZETIT o 70,
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‘ IR L BREEEFDEFERIRETESIL

TSR A NBHC B SIEIRIEE L5 DIFICEET 3

NE
JH A
NISTTE i ™2, FHIBERA AL 6

L TEEE I ARAE R A
©/YREILIE EARE S B BAER

P ARTIRCIRITERMIR M DA IR, RIS A BIEGERE (SAS) & & UIEIREET, Ik
%K, QOL, /HEfes & & LMLz, 20l WS Lo S SR E RO IOl 57% &

DUCH oIS,

- /j‘,

R D3 < MGERD

KEIR ORI QOL & & b DGR~ DBEM & & B3890 &
DL (AHIZ16) @ SAS OHEEFIISRIL 58.5% & @HT, £ OEEAEGK
i e o hs, I
L oI & SAS B &b DRI R B2 B e D RS A R

EREINE, B/ h PRELRD

P A GIIEDS, PEEER RS 0 TPHQ-2 & ¥ & hodligks, %
WS D SAS BN AL F Y A —F T I3RODI>TE L) FhOTHERY ~ LTV Thb
959 Bt O BHECRMATECH o fo, FAMERBIKICK S TH 0, ORNITIC X IR,

AL 7

9 DIOEEAE

2 % TS I LY B T RSN,

Key words * fHEEPUE, NEMRINGOEOAEGIE 5 >, WERPEE, RS

Zr iz

M, O BREA S A A L o
TEY, ZOHRCH B 528 - 5 2RE»T
B4 ) AP OTRIcBE ANy Dk
OEREAERE X FUT W B, D NI IEE R
L O EEARLD B, SRR EE TS
O BT OR R T 2 EAIRHCY, )
DR EPEET B &R FHEALRTHEDOY X
B8 A BRI TR <, BIEDE T

SNAE BT D
SRR IPZERT MR A R
A Yol B R R S5 15

g
R — O SrEl  MiRR Y —
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DY S R i BI E Vol
b d B, KELERLES (American Heart Asso-
ciation : AHA) 12, J0MWHLAIEREERE X
GO LB T 5728, A7 Y—=v
TR P& B I OWORYFER, BB
PIS B EIE S ~L A7 T IERHRHE T > T
37,

5O L IERANERIE O A B ILBIE
BE L CIBIREEEDSS 3, I OBIKB TR
BFETH D, IHRBREATEARDZ RS
R IS TR G PR RE AR B (sleep apnea syndrome :
SAS) & OBRE LB, ANRIEHEIRS S e
FEZ EQAIEREMORR & k5 LY,
W IGSRAEE & MR IETE c HE T 2 Y X
v 7P d—THb, Eir, FCOWHTE
[E R O P ITIRIETG D LoD T 595,
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Table | BMIEL BRAER, 1 LURBREORR

2l (n=628)"

Ees ) 63.0+12.3 NYHA class 59.6% 29.3% 10.1% 1.2%

(B (%) 442 %, (70.4%) 400 .2

BML 24.0%4.1 3

(25 ®ARZ 5 JINi5 i 85.7%)
;%_(ﬁ;gﬂﬂlt mmHg 125.4:20.3
ARIBIME  mmlig 734128 st )

D41/ min 715145 ﬁ{f,jé%s : Lo

LVEF % 60.3:E14.7 WE 387/626 (61.8%)

W7 L7 5= vl L6543.0 A S 351/626 (56.1%)
AR 238/626 (38.0%)
FEIG - 174/626 (27.8%)

R s D20 BEELL 80 BRBLT, OMRIRI, @AAOFEIT S 11k

a

Bk a

3 5 ([CIHBARIR B BB O NEHRIS RS I 3 A L
LT LSRR E T 31,

IHET, DR SAS B &b T IBIRKE g
ERBEERR I COBEEET 0% 20
FTHUCIR U eI H o 708, 205 % B
ISR LRI &4 5 1k v, AL o H i,
E9) O & IR R EE (sleep disordered
breathing : SDB) % &L IBIREHOBGHRE L ]|
EEOBREE S L, s BHE I MF
L& e QOL & oBBEtk el F5 o 8
TH D MAT, IFBERARIED S O3S SDB
DEGE, & DEEC X HETChB L 5 2 53
MERET S EWRFHOBRE LB TS
%,

s
1. &k (Tablel)

SEER Ik, 2010 955 A 10 H~2012 % 10 A 31
bz KBRS - MG PIRNERIC AR L &
TEBRBR AR B B CIE R AR W s i S aft
EWTeT LEMI LB ED Y B, BENEE X
UBRMEEHEE NG U, FIREHEIC DT o3
RHHOR, EELSEoNEEL L, @i
s & AR TOLEBDTH B,

A
1) 20 BRBL L 80 MM T CIERMHAIbK 2 4
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ORIAMES & UV 5 e BRIIER OB 5 4, O a v 2 IR R LT w5 51
B, DALWRBEISTORE, OF Ol FIEIRMY &I L /528

#, QEMEEETv s

KRyt

2) PEARR
3) ARFEO B D W TS TR A O Al
Bohni#

FRMUTEBRISEEL L, i oniFic
BT 5 I8F BB AN EE L,
1) RHEER & O & B R RIS O B 5 e
2) vay ZIRERRLCWEBY
3) HMsE ey 5 BE
4) AT uidEss o o s
5) ZOfh, FIRIEHAWYL & HIWF L e 8

2. FMEIER (Fig. 1)
EREAMELES LUBEBEX VTS
BT DORE &5

ey
~

1) FEELBSE ¢ Bt B, D, A
fE, D o LA 4, TUENR, @R,
SERVER L, DL, AWIRMER,
MM, BRI, AR D ANES, Ll
I, REMERLE, Zofl

2) GHEEOCHR  FINE, R, IBEsy

B, AR, RPEIPRR, SRR,
3) DHATTRL B, IR I, IWE, IRias
4) BEEHTR DB, Do o —IRE, S Ee
A5, NT-proBNP {4, %2 L 7 9= ol
5) TEEREREE B o AR B S M1 : NYHA (New
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{ OBEBAL - st |y
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[ OB - R EREHE)

' DRRGERL T e

LN\’HA SHHE St/BETS, PHO 20RO, RHOFBIRE] +2UMRLERC TR, i%&ﬂﬂ‘}'s‘ir‘é@%fi) :

| B8

DEFDIEE & 5 TRIC LB P00 - FEIE, —RRY >y
FIROWE, WRSITR, SEOR, 5 DHHEPHO-9), /\erﬁc-/x~?§§0)nﬁﬂﬁ(ﬁﬁ%w§§§§m) T

?rx% DEEERNYTARE

Fig. 1 AERASRIEICS Y 3 ERSABARREICHT S 5 R, EREE, EiRERT
AR OFHE

—
=

6

& b‘i ?
i. i,ﬂ\l*).\'—vd:’e L AL
i, ADOBBIAKPES D/
i, 2 BB R < AR

7) IERSBNBEREA S v 71 & B WHILE
T MR RE, & e, WA,

FRGIRT
2) —RAGY—Z2 Y
WM A 7 W=y FE LCHR

A RUSE % Sad it 20T E .

1) 9 -0k (Patient Health Questionnaire :
PHQ-9) -+2 ML Al

o) W IR EE A R (Pittsburgh Sleep Quality
Index : PSQD

3) SAS G TN E OATNE, WHREILOE
5, Epworth Sleepiness Scale (ESS))

4) EEOHE (QOL) AHMIIUE (H AR BQ-
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sD) FHSAS DAY ) —z v FELTH
NAFES A= 12 X B—WOIEN D O
RETEONE LT, 2% XU 3%0DI
® B,

KAV ) =2 Y VO PHQ O TR
BLLO SRR L 95 IR O E, B X z‘.ﬁ
PSQI T 5.5 SR L o) MERRHE %%’w@;ﬁ«&’
WOREWHT7 4 — Fovw 7 L, %ﬁﬁi%&%
o PSR L
3) SAS DZRRTY—22Y

29%0DI>10, & Bk 3%O0DI>5 ¢ SDB &
WD D B RS 5T LT,
WRIEES Y 77 7H& (PSG) &1T-7c
4) REBSNE
a) {HIRAURIREAR

AT LB B & AR I T B R

BEMER ) fr, BEOYEINERED
Ao kAL HGNBY, FEHINTREES ARk
A, BE B RIRENEEEWTL S L FI
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frHz kel
b) BEORE

FRBRTINE, TR - AEERERE B
BEAEBOBED B DRDOF AL K54
Vi, BIUALL VFEE (RS
EIE 2000 5, 7> b VEFGEI 2002 &, B
KOS RGB AN 2004 4E) A AR T
UTiThive, BENHoRMBIEEL LT,

FIRES LI EERROBE 2 fiaghvit
bDEELHEES WREHRES) L TA
DEAET o7, EIRL R4 EO@EAL
WOFES N wHEENR, #ord 308
TRIBEER, BT 8 = AR
REFy P72 iESE A TR LAY 2y
EHMLE 2REAMESC X 2 EEEe
Fv, BALR EOHENEEY "mi?f%zeg
FR— AU ATEY, T F R AR I
B 2 Ly ¥ — MR L THEEEL 7,
c) AENEE

AR O BIRIC s, RO E &
CEBRSABHEM BB I B E £ v, O
EOBE, OEE - HE, OFk OShico
W, THRBBEET o, EREFITELT
BT 218 L BBICSINT 5 0B B Il
B0 RS . SErAEBEOR
BeSrBERLEDE €§[ﬁm’\ Urofe, HBER
ADEHREBEC L BITRSBNOEEBEZ XEIC &
DRV L7, ESCENE 1 IRERL TRERA
CEEL, B NTFICEE L~

BB, TR AREAEREEREOER
=58
TR
1. WREOEE (Tablel)

2010465 B 1 [1~2012 4 10 & 31 Rt AH
HAEIREE D - M ARRM R AL 72 B3
DAL, FFEOSBMCFHAEIES DR
628 A TH T,

BBRE Tablel KR LK, 6284 (B
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ABME, foVE 186 £) DFRIEIE 63.0412.2
H, BMI I 24,041 Cd o o, BT RIZIUT
1254+203/73.4£128 mmHg, L 38 715
14.5, FEEH¥E (LVER) I 60.3214.7% CH -
7o, NYHA 931 1 B0 50.6%, LB 203%, 1t
EE101%, IVEL12% T, I ~TEOEEDSR
LD TH o, ERAEEOTRRIEEN
T 61.8%, MRIMMEIERE 56.1%, HERE5T 25.0%,
AHENR 27 89T H o 7

2. PHO-9 [LLBDDEEERBEEOES
{Fig. 2)

Fig. 2 LTI I DHRETH 3 PHG-9 @
BRAs M U, IBEE (5~8 ) 2¥203%,
KD 0¥% 88% OF REECIRHIT ¥ B 10 S

R 57%TH .

PHQ-9 /& % &M by 90, & TiE
BlED I 2 OBWIEIC T, AHA H5HEE L
T d, THEPRLEOMEN,; & TRODE
BRABRES D L X B PHQ-2 CEEOW
FNDD Th Oy oI L), £y
FL T2 BB ERE ORI OEE R WAL 3
JHE (PHQ-3) THEM L 75 MEs b s
% Pig. 2 OAFICFE Ly, SN Lov Do
T 5 PHQ-2 ORI 04.4%, R
W 672% 7, WEL EOS SN T 2
PHQZ DB 77.3%, BT 78, 0%”{35 )

=%, PEEM OIS
PHQ 3 DR 100%, FFRUER 10.9% T, 1§
B ko3 f.zmmi,mmé PHO-3 ORI
97.5%, HEFEZ513%TH T,

T 5 BRI NRIE A Ol L b S
O EDQREEEMEICH TE 2%, (HRESE
T BHD2MDL 7 F v — (2012 4:5 H 27
53] @ﬁx’iHié&::’ra‘b"f'fiﬁlﬁta“%’:’ég’é«?’ﬁi‘ L,

L, TBELTF v —ROpEEER R
I DHER O Wl IR BE DY 29.2% - KR ERE
90.8% T o7t L7 F x —HifT R DS
90.0% b ABRICERIE L, - ORI 66.1%
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RE

T, Mum*zza/&mnmw nsmwm\ T 10 Jaes P

% 1 PHQ-2
(v \'ﬁm‘f» W)UJ ThHE)

VIR
_________ 040 a¢(b\1'h7‘l‘f)" f&suj )

1. REER LD 5 DO
PHQ-2 : R 04.4%, 1R 67.2%
PHQ-3 : B4 100%, H&E 40.9%
2RO DD

PHQ-2 : B 77.3%, 158% 78.0%
PHQ-3 : B 97.5%, WEE 51.3%

250 |-
150 |l R ¢
100 |- e N
sl loosm as
| 57/o§
MWHo%L BRRE cREEELL

(0~48) (5~9s8)

E (PHQ-9MG 25 %)
(1025LE)

Fig.2 5 EROFE & PHQ-2, PHQ-3 L&KM

Table2 BEBLED S DRH (n=163) £IE> DB (n=464) LD

s BEMED i L BESED
I 5 oUE o - k. Ei SRl o e W

bl el 5 oIHE Wilcoxon /et 5o Wilcoron
64.1£115  59.8+14.2 'V 0.0029 i 7843.9 8.6+44 01122

62.9:£12.5

161688  160.6:L9 0.515
24.1:£8.8 28.5%4.9 - ¥ 0.0036
] §7.2::10.6  85.3:14.09 ¥ 0.0159
PSG AHIL 24.4:£18.7 2594313  0.279
3%0D1 12.0£9.9 1294188 0.2468 |
161488 160,649 0.5154

61.2::15.9 'V 0.0091

786.8:L 1733 1128.6:£2126 01879 [
1.5:+2.0 0.2671

FIHIRIE

14.5::44 15453 0.6491
4651153 44,1%15.6V 0.0306
25.3:1:14.3 © 283:L14.9A 0.0123

352:E161 - 3894173 A 0.0241
77.3:£33.2 7724275 04421
7581256  69.1+£24.0V 0.0083

1.1=07 12407 A 0.0104

2225872 2004669V 0.0023
152497 154:8.6 0.9424
6114137  57.7£171  0.0712

4 ‘)i S 0 7938 AJ00001 | 7
4,634 64442  A<0.0001 48.5::15.0  39.6L169V (.0022
0.9:£0.2 0.7:£03  ¥<0.0001 39.2:£8.3 39.5£8.7 0.5644

Wsignificantly low

IR T L 7e,

3. BEMEOSORBEEIORBOEHED
LR (Table 2)

BRI DL O S5 DyREE (163 4, BUE D DR

L IES oWERE (464 44) OHKTFRE Table 2 XK

L, SRR TR O (59814

vs. 641412, R, BMI MM DT
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depressive patients  Asignificantly higher in depressive patients:
ENT-proBND fHORCH, cOFR MR FIHL, CKD O Stage HHEICIVIRE VDS RERNLERFL 7,

dro7e, HARBMEOMKRTER, NRERYT
PSQI 54 (7.0 4 vs. 4943) L IREE KT ESS
i (6424 vs. 4.623) HTE B I OWHETH
HioE <, QOL A (074038 vs. 0.94£0.2)
I O TEBICE» ok, D a—jfROl
bk, B -4 DIEBE (28.3415 vs. 26.3%
14) PHEENGHIBIEIIRIE (38.9£17 vs. 35.2+
16) DSERIC 5 DIBTETE o 72,
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N FeEpE . T
3%0DL |, 5% AR ]
17 2 ™ O 2 I
5 | 05148 | 04158 0.6130 | 08032 | 55708 j]
75 | 0819 107327 0.8812 | 0.9315 | 08836 B8
9. 108015 07822 09208 | 0.8493 | 0.7945  0.5041

9.95 }° 0.9109 0.8515 0.9604 | 0.8356 0.774 0.8973

0 50.0: 100@ 150.0 200.0
AHI

3-113%0DI £ AHITEDIBRY

—~ RZARE
71 =0.766

(n=,250]
PHBELLDSAS
150/250(60.0%)

3%0D1: 7.5
= 09315
AsRE= 08119

Sensitivity
00 02 04 06 08 1.0

AUG 1 0.9391{0.9094, 0.9658)
0 08 06 0.4 02 00
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Abstract -

Relationship between Severity of Sleep Disordered Breathings and Depression, Sieep, Steepiness
and Cardiac Function in Patients with Cireulatory Disease

Nozomu Kotorii*'  Shigenobu Ishida™ " Yuji Hashizume®™'  Kimihiro Ogi™?
Hiroyuli Mori*!  Mali Kawaguchi®  Erina Yayoshi™  Yoshihiro Fudumoto™*
Yusuke Sugi®™  Kenta Murotani®™  Naohisa Uchimura®!  Hirolo Tto*®

*epartment of Psychiatry, Kurnme University Schoo! of Medicine
(Mailing Address * Nozomu Kotorii, 67 Asahi-machi, Kurume-shi, Fukuoka 830 0011, Japan)
*Z5keno Medical Clinic
*3Cognitive and Molecular Research Tustitute of Brain Disease, Kurume University
**Department of Internal Medicine, Division of Cardio-Vascular Medicine, Kurume University School of Medicine
*¥ansiational Research Informatics Center ~ **National Center of Neurology and Psychiatry

Background : Studies have suggested that both depression and sloep disordered breathing {(83DB) are ;‘{mngiy
associated with circulatory disease. However, the relationship between SDB and sleep or depressive symptoms is still
uncertam.

Methods 1 Cross-sectional, analytical and exploratory study. The sample consisted of 828 paticnts. Dals were
collected from consecutive adult patients referred to the Department of Cardio~Vascular Medicine, Kurume Univer-
sity Schoul of Medicine Unit from May 2010 to Oclober 2012. All patients routincly completed a comprehensive ques-
tionnaires that included question about QOL (EQ-5D}, sleep habits {PSQL), subjective sleepiness  (Bpworth Sleepi-
ness Scale), and depression (Patient Health Questionnaire~8). All paticnts were screened for SDB using pulse
oximeter and were performed echocardiography. Furthermore, of the 628 patients, 250 were performed [ull polyso-
mnography,

Results ! Depression was present in only 5.7% of paticnts. But the degree of the depression symptoms had asso-
ciations with insomnia, QOL, sieepiness and the right ventricle afterload. SDB (AHIZ5) was present in 83.5% of
patients (10.6% centrat {CSAJ, 72.9% obstructive sleep apnea (OSAY). 3% 001 {or AHI) was not correlated with
PHQ-9, PSQI, ESS, QOL ; left atrial diameter (LAD) and the early mitral annular velocity (8/6) were correlated with
SDB severity (p<(0.001). On the other hand, most of patients (81.2%) with both heart failure and SDB did not com-
plain of sleepiness. Of the 138 patients who meet the clinical criteria for CPAD therapy, 83 patients refused o use
CPAP and the rest of 55 patients (39.9%) were prescribed CPAP. The SAS patients refused to use CPAP showed sig-
nificantly lower scores in ESS, PIIQ-9 and obstructive apnea index than patients using CPAR

Conclusion : This study demonstrates that SDB induces a functional burden on the left atrium, while depression
symptoms had association with right ventricle afterload. In the patients with heart failure, the absence of subjective
sleepiness may decrease the rate of utilization of CPAR

Key words ° circulatory disease, sleep apnea syndrome, depression, sleep disorder, sleepiness
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Background: Trauma reactions, including post-traumatic stress disorder (PTSD), in patients with
implantable cardioverter defibrillators (ICDs) have recently garnered increased attention. The aim of
this preliminary study was to examine the incidence of and risk factors for PTSD and to assess its impact

2 July 2013 on psychosocial distress and health-related quality of life (QOL) in Japanese patients with ICD.

Accepted 11 July 2013

Methods: Seventy-four outpatients with ICD (63 men, 11 women; age 59.3 + 13.6 years) completed a

Available online 14 Sepiember 2013 questionnaire comprising a modified PTSD Checklist Specified for a stressor that included arrhythimias
Keywoﬂ’{t . - and ICD shocks, the Zung Self-Rating Depression Scale (SDS), the State-Trait Anxiety Inventory (STA)-

Post-traumatic stress disorder
Psychalogical distress

State scale, and Medical Outcomes Study 36-item Short-Form (SF-36) for health-related QOL.
We compared relevant sociodemographic and medical variables of patients with and without PTSD,
The mean number of days since ICD implantation was 2471 + 703,

Trouma Results: Of 74 patients, 28 (37.8%) had received ICDs for secondary prevention, 42 (56.8%) had
experienced ICD shocks, 36 (48.6%) had experienced >1 appropriate ICD shock, and 12 (16.2%) had
experienced electrical storms. We diagnosed 19 patients (25.8%) with PTSD. Compared witli the non-
PTSD group, the PTSD group had significantly higher SDS and STAI-S scores and significantly lower scores
in all eight subscales of the SF-36, Multiple logistic regression analysis identified experiencing >1
appropriate ICD shock (odds ratio [OR): 6.0, 95% confidence interval [CI]: 145-24.63, and p < 0.013) and

" anxiolytic use (OR: 15.0, 95% Ci: 3.38-66.26, and p < 0.001) as independent risk factors for PTSD.
Conclusions: Our study shows that PTSD in patients with ICD has significant psychosocial impact with
associated impairment of both physical and mental QOL and suggests that, in particular, patients who

experience appropriate ICD shocks or take anxiolytics require psychiatric/psychological intervention.
© 2013 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.

1. Introduction

Implantable cardioverter defibrillators (ICD) are an established
form. of therapy for both primary and secondary prevention of
lethal cardiac arrhythmias {1}. Previous studies have shown that ICD
implantation improves the quality of life (QOL) of most patients
with ICD [2,3]. However, underlying diseases or comorbidity, poor
social support, or ICD-specific problems such as frequent shocks
and poor understanding of ICD therapy can increase anxiety and
depressive symptoms and reduce QOL in patients with ICD [2,4,5].
Ten percent to 41% of the patients with ICD experience significant
depressive symptoms, whereas general or ICD-specific anxiety

* Corresponding aumor Tel.: +8'1 3 3353 §111: fax: +81 3 33518979,
E-mail address: @ acjp (K. Nis a)

occurs in 13-38% [G]. Some preliminary studies have suggested
that psychological distress can precipitate arrhythmic events |7,8].
Moreover, a vicious cycle may ensue, characterized by ICD implan-
tation leading to anxiety and depression, which in turn precipitates
arrhythmic events, leading to further distress [9].

Recently, trauma reactions, . including post-traumatic stress
disorder (PTSD), have garnered increased attention as a form of
psychosocial distress that partly overlaps depressive symptoms or
anxiety in patients with ICD [6,10~18]. According to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)
{19}, PTSD occurs in people who have been exposed to a traumatic
event that involves actual or. threatened death (criterion A). PTSD
symptomatology is categorized into: (1) "intrusive recollection”
(persistent re-experiencing of the traumatic event, criterion B);
(2) “avoidant/numbing” (persistent avoidance of stimuli associated
with the trauma and numbing of general responsiveness that was

1880-4276/$ - see front matter @ 2013 Japanese Heart Rhythm Society. Published by Elsevier B.V. Alf rights reserved.
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not present before the trauma, criterion C); and (3) “hyper-arousal”
(persistent symptoms of increasing arousal that were not present
before the trauma, criterion D).

ICD shocks are- potential traumatic stressors in patu:nts with
ICD because they may act as continuous reminders of having a
potentially fatal disease [10,11]. Traumatic events experienced by
patients with ICD vary widely and are complex. Furthermore, even
being told that they are at risk for life-threatening arrhythmias
that could lead to sudden cardiac death (i.e., ICD implantation for
primary prevention) may be traumatic for patients {6). Therefore,
threats to patients' lives and well-being are not isolated events,
but are persistent and enduring. Patients with PTSD symptoms
may be particularly stressed by agonizing rumination and invo-
luntary preoccupation with the underlying disease process [13].

To our knowledge, five published studies have assessed the
incidence of PTSD after ICD implantation and’estimated it at 7.6-
26% [13-16]. However, these studies used disparate definitions of
criterion A of PTSD (ie., exposure to a traumatic event that
involves actual or threatened death), presenting a methodological
problem. Some reports classified rapid onset of the cardiac condi-
tion (cardiac arrest or acute myocardial infarction).as criterion A
[13,15], whereas another used arrhythmia or its treatment (i.e.,
having an ICD) {14]. In the former, researchers excluded patients
receiving ICDs for primary prevention. To cover patients with ICDs
for both primary and secondary prevention, we believe that rapid
onset of the cardiac condition, life-threatening arrhythmia, and
ICD shocks should all separately qualify as meeting criterion A.

The aim -of this preliminary study was to examine PTSD
incidence and risk factors and to assess its impact on psychosocial
distress and health-related QOL of Japanese patients with ICD.

2. Method
2.1. Participants and procedures

This preliminary study was conducted as a component of routine
care in a clinical setting where patients with ICD had been
recognized as experiencing psychosocial “difficulties. During the
4 months from February to May, 2006, collaborative care between
cardiologists and psychologists was offered to patients attending the
ICD dlinic of the Department of Cardiology, Tokyo Women's Medical
University. During this period, psychologists assessed patients with
ICD for psychosocial problems. Informed consent for this assessment
was obtained from all participating patients; all were aged over 18
years and able to communicate in Japanese, The patients completed
self-completing questionnaires (in the same order for all patients) to
assess the psychological and health-related factors under investiga-
tion on the same day as their cardiological assessment..To ensure
that they did not'miss any questions and to help them understand
the items, an experienced psychologist (S.K.) was present while the
patients completed the questionnaires, which took 20-30 min,
Where psychosocial problems were suspected, the psychologist
recommended that the participant receive psychosocial care. The
72 patients who completed their questionnaires' during the study
period were retrospectively evaluated.

2.2. Measures

221, Assessment of post-traumatic stress symptoms

PTSD symptoms were assessed with a modified PTSD Checklist
Specified: for: a stressor (PCL-S) {20|. The specified stressor was
“potentially fatal cardiac arrhythmias or ICD shocks, both appro-
priate and inappropriate”. The PCL-S is a widely used, self-report-
ing, extensively validated 17-item Likert scale that corresponds to
the DSM-IV [19] criteria for PTSD. Participants were asked to rate

specific PISD symptoms resulting from their potentially fatal
cardiac arrhythmias or ICD shocks, To make the PCL-S easier to
complete, the checklist was modified from a 5- -point ("not at all",
“alittle bit", “moderately”, “quite a bit”, and “extremely") to a four-
point response scale (“not at all or a httle of the time”, "some of
the time”, “good part of the time”, and “most of the time") to
match the format of the other questionnaires. A presumptive PTSD
diagnosis was made when a participant met the DSM-IV symptom
criteria, namely, at least one item from criterion B (intrusive
recollection), three items from criterion C (avoidant/numbing),
and two itemis from criterion D (hyper-arousal). Symptoms those
were rated as “some of the time” or above (responses three
through four for individual items) were classified as present.

2.2.2. Assessment of other psychologicalf/health-related variables

The Zung Self-Rating Depression Scale (SDS) was used to screen
for depression and to measure the severity of the depression in
numerous: settings [21]. ‘The SDS is a self-reporting scale for
assessing the psychological and somatic symptoms of depression.
It contains 20 questions and is used to assess depression in clinical
studies on cardiovascular disease [22,23].

The State-Trait:Anxiety Inventory (STAI) was used to measure
anxiety symptonis: [24]. As state -anxiety is characterized as a
temporary change in a patient's emotional state due to medical
illness or other external cause and because state anxiety has
previously been-used in- clinical studies on cardiovascular disease
[25,26], only the state scale measurement was used in this study,
STAI scores range 20~-80; higher scores indicate greater degrees of
anxiety.

The Medical Outcomes Study 36-item Short-Form (SF-36)
127,28] was used to assess health-related QOL. This is a widely
used self-reporting measure of general physical and mental health
functioning across eight domains that include physical function-
ing; role-physical (limitations in the kinds/famount of work/activ-
ities due to physical functioning); bodily pain; general health;
vitality; social functioning; role-emotional (limitations in the
kinds/amount of work/activities due to emotional functioning);
and mental health. Higher scores are indicative of greater health-
related QOL. A number of validation studies have been conducted
in the general and various medically ill populations. The Japanese
version' has' demonstrated good relxabmty and vahdxty in the
general population of Japan {27.28

2.3, Clinical variables associated with implantable cardioverter
defibrillators

Data on the relevant clinical characteristics of the participants
and the conditions under which their ICDs were implanted were
obtained from medical records. The collected data included
indications for ICDs, underlying heart disease, New York Heart
Association  functional class, shock therapy history (times of
shocks, both appropriate and inappropriate; electrical storm [ES]
experiences, defined as the occurrence of >3 separate episodes of
ventricular tachycardia or ventricular fibrillation within 24 h; days
since ICD implantation; days since last shock), medications, living
with/without family, and employment status.

2.4. Statistical analyses

Student's t-test was used to identify differences in continuous
variables between groups, and categorical variables were com-
pared by the ¥* test. To identify independent risk factors for PTSD,
the. variables were analyzed in two steps. In the first step,
univariate analysis was performed, In the second step, multiple
logistic regression analysis was performed, with forward stepwise
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variable selection. In the regression analysis, data sets that were
significantly (p < 0.05) or almost significantly (p < 0.25) associated
with the PTSD group were used in the first step. Regression
coefficients were used to calculate the odds ratio (OR) and 95%
confidence interval (CI) of the OR. In all statistical analyses,
p <0.05 was taken to indicate statistical significance. Data ana-
lyses were performed by using SPSS (version 16, SPSS, Chicago,
IL, USA).

3. Results
3.1. Relevant clinical and other characteristics of participants

The relevant clinical and other characteristics of the study
group are listed in Table 1. In all, 74 patients (63 men and 11
women; age, 59 + 14 years [mean + SD]) completed the surveys.
Eight patients (11%) lived alone and 35 (47%) were not working at
the time of the survey. The underlying heart disease was coronary
drtery disease in 19% of cases. Twenty-eight patients (38%) under-
went ICD implantation for secondary prevention. The mean
number of days since ICD implantation was 2471 + 703 days. Of
the 74 patients, 42 (57%) had experienced ICD shocks and 12 (16%),
ES. No patients in had received non-pharmacological therapy.

such as cognitive behavioral therapy (CBT), for any psychiatric
condition,

3.2. Incidence of post-traumatic stress disorder and its effect on
psychological distress and health-related quality of life

Nineteen of the 74 patients (25.8%) were diagnosed with PTSD.
The incidence of PTSD according to the indication for ICD and ICD
shock experience is shown in Fig. 1. No differences in incidence of
PTSD were found between patients who received ICD for primary
prevention and those who received ICD for secondary prevention
(Tahble 1). Remarkably, of the 21 patients with ICDs for primary
prevention who had never experienced ICD shocks, four (21.1%)
were diagnosed with PTSD.

Analyses of SDS and STAI-S scores as well as the eight subscales
of the SF-36 are shown in Table 2, Compared with the non-PTSD
group, the PTSD group had significantly higher SDS and STAI-S
scores and significantly lower scores in all eight subscales of the
SF-36.

3.3. Risk factors for post-traumatic stress disorder

Table 1 also lists the results of the univariate analysis per-
formed in the first step to identify risk factors for PTSD, Compared

Table 1
Characteristics of subjects with or without PTSD,
Overall (n=74) PISD (n=19) No PTSD (n=55) P

Male 63(85.1) 18(94.7) 45(81.8) 016
Age in years 593413.6 613+ 118 58.6 £ 142 047
Indication for ICD

Primary prevention 46(62.2) 14(73.7) 32(58.2)

Secondary prevention 28(37.8) 5(26.3) 23(41.8) 018
Underlying heart disease

Coronary artery disease 14(18.9) 4(21.1) 10(18.2)

Idiopathic dilated cardiomyopathy 14(18.9) 5(26.3) 9(16.4)

Hypertrophic cardiomyopathy 11(14.9) 4(21.1) 7(12.7)

Arrhythmogenic right ventricular cardiomyopathy 2(2.7) 0(0.0) 2(3.6)

Unclassified cardiomyopathy 2(2.8) 1(5.3) 1(18)

Valvular heart disease 3(41) 2(10.5) 1(1.8)

Idiopathic VF/iong QT syndrome 22(29.7) 3(15.8) 19(34.5)

Others 6(8.1) 0(0.0) . 6(10.9) 0.28
NYHA functional class

51(68.9) 10(52.6) 41(74.5)

n 22(29.7) 8(42.1) 14(25.5)

n 1(14) 15.3) 0{0.0) 0.03
Clinical variance

21 1CD shock, total” 42(56.8) 14(73.7) 28(50.9) 0.07

21 ICD shock, appropriate 36(48.6) 14(73.7) 22(40.0) 0.01

=1 ICD shock, inappropriate, never appropriate 6{8.1) 0{0.0) 6(10.9) 033

Number of shocks (in those receiving shocks) 13.5(21.7) 12.3(22.2) 6.1(15.6) 033

21 Electrical storm 12(16.2) 8(42.1) 4(7.2) 0.00

Days since ICD implantation 24712 17025 251947275 2454 £ 699.6 073

Days since last shock 806.4 + 749.6 1226 £ 1018.3 0.18
Medications

p-Blockers 35(47.3) 10(52.6) 25(45.5) 039

ACE inhibitors/ARBs 36(48.6) 9(47.4) 27(48.) 0.56

Amiodaronefsotalol 34(37.8) 11(57.9) 23(41.8) 037

Antidepressants 4(5.4) 3(15.8) 18) 0.05

Anxiolytics 15(20.3) 10(52.6) 5(9.1) 0.00

Hypnotics 10(13.5) 5(26.3) 5(9.1) 007
Not living with family 8(10.8) 3(15.8) 5(9.1) 033
Unemployedfretired 35(47.3) 13(68.4) 22(40.0) 0.08

Values indicate number of patients (¥) or the mean :: SD.

ACE, angiotensin-converting enzyme; ARB, angiotension I receptor blocker: ICD, i

post-traumatic stress disorder; and VF, ventricular fibrillation.
* Appropriate and inappropriate shocks.

le cardioverter NYHA, New York Heart Association; PTSD,
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Table 3
Logistic regression analysis of risk factors for PTSD.

Variable B P Odds ratic  95% Confidence interval

Anxiolytic use 2708 0013 1498 3.38-B8.28
21 appropriate ICD shock 1.787 0000 587 145-2483

Fig. 1. The prevalence of PTSD according to indications for ICD and ICD shock
; 1D, i - "

~2 log likelihood = 62.092; #*=22.214 (p < 0.0061}; and Nagelkerke R2=0.381.
PTSD, P ic stress disorder and 10D, § i i

4.1. Incidence of post-traumatic stress disorder in patients with
implantable cardioverter defibrillators

Five studies estimated the incidence of PTSD in patients with
ICD to be 7.6-26% [13~17). This variation may be caused by several
factors, including PTSD diagnostic procedure and study population
characteristics such as underlying disease. In the United States, the
underlying diseases in 81% of patients with ICD are ischemic heart

e

car il and PTSD, p ic
stress disorder.

Table 2
Scores for ical distress and health-related QOL with and without PTSD.
Overall PTSD No PTSD r P
(a=74) (n=19) (n=55)
5DS 3874104 485£84 363181 5.05 0.00
STAl-state 4164127 4814140 39.0x112 317 000
SF-38
Physical 715£223 B1L9£175 7461229 -215 004
functioning
Role physical 735£272 5704288 7811245 —~3.17 0.0
Bodily pain 748+250 658227 778+252 ~1.81 0.08
General health 4654190 324152 S511£178 -3.98 0.00
Vitality 58.9+19.8 4744163 6244195 ~2.88 0.01
Social 7114270 5214288 7734235 -3.73 000
functioning
Role emotional  746+266 569:£264 8081241 —~3.53 Q.00
Mental health 70.7£213  522£180 767%185 ~4.85 0.00

PTSD, post-traumatic stress disorder; SDS, Zung Self-Rating Depression Scale;
SF-36, Medical Outcomes Study 36-item Short-Form: and STAl, State-Trait Anxiety
Inventory,

with the non-PTSD group, the PTSD group had significantly higher
New York Heart Assodation functional class {p <0.028}), more
frequent ES (p < 0.001), experienced >1 appropriate ICD shocks
(p <0.01), and more frequent use of antidepressants (p < 0.05) and
anxiolytics (p < 0.0001). According to multiple logistic regression
analysis, experiencing >1 appropriate ICD shock and anxiolytic use
were significant independent risk factors (Table 3). The OR for
experiencing >1 appropriate ICD shock was 6.0 (95% Ci: 145~
24,63, and p <0.013); that for anxiolytic use was 15.0 (85% Cl:
3.38-66.26, and p < 0.001).

4. Discussion

This cross-sectional study obtained three major findings.
First, the incidence of PTSD, estimated by using the mwodified
PCL-S for cardiac arrhythmia or ICD shock, was 25.8% in Japanese
patients with ICD. Second, the PTSD was associated with signifi-
cantly impaired QOL in patients with ICD for both physical and
mental subscales. Third, independent risk factors for PTSD were
experiencing. >1 appropriate ICD shock and anxiolytic use. To our
knowledge, this is the first study to evaluate PTSD in Japanese
patients with ICD.

d such as nyocardial infarction or angina pectoris, whereas
in Japan, the underiying diseases in patients with ICD are ischemic
heart diseases, cardiomyopathies, and idiopathic ventricular fibril-
lation (arrhythmia) in 34%, 35%, and 19%, respectively [29]. In the
present study, 38% of the participants received ICDs for secondary
prevention. Of the 28 patients who received ICDs for secondary
prevention, five developed PTSD. This finding appears consistent
with those of previous studies of patients with ICDs for secondary
prevention: 26% in the Living with an Implanted Cardioverter
Defibrillator study {13] or 19% at baseline {(average of 2 years after
implantation) and 12% at final follow-up (535 years) in a long-
itudinal study [15). As was true of our study, Kapa et al. studied
patients with ICD with both primary and secondary prevention
indications (51% for secondary) [ 14]. They found that the incidence
of PTSD ar 2, 6, and 12 months after implantation was 21%, 12%,
and 13¥%, respectively. )

The diagnostic procedure for PTSD also affects the apparent
incidence of PTSD. It remains controversial whether patients who
have received [CDs for primary prevention and have not experi-
enced ICD shocks meet criterion A for a PTSD diagnosis {exposure
0 a traumatic and life-threatening event) {191, However, in the
present study, 4/21 {18%} of such patients did develop PTSD.
Diespite the small number of subjects, this finding suggests that
even being told that they are at risk of life-threatening arrhyth-
mias and having an ICD implanted may result in the development
of PTSD symptoms in some patients. PTSD occurring after receiv-
ing diagnoses of other life-threatening diseases such as BV {30)
has been reported.

The gold standard for diagnosing PTSD is a structured clinical
interview such as the Clinician-Administered PTSD Scale [31).
Howaever, in all previous studies evaluating PTSD in patients with
ICD, self-reporting questionnaires such as the Impact of Events
Scale-Revised {13-15,32] or the Post-traumatic Stress Diagnostic
Scale [15,17,33] have been used to make a presumptive diagnosis,
Although the PCL-S used in this study reflects the DSM-IV
symptoms of PTSD, it also provides only & presumptive diagnosis.
Further studies using a structured interview procedure for a more
accurate PTSD diagnosis are needed,

4.2. Factors associated with post-traumatic stress disorder

The following key risk factors for depression or anxiety in
patients with ICD have been identified: <50 years of age, being
female, premorbid psychiatric diagnosis, poor social support, and
>5 defibrillations (appropriate or inappropriate} [6]. However,
information on the risk factors for PTSD in such patients has been
limited.
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Table 4
PTSD symptom clusters and presentation in patients with 1CDY,

Criterion A (exposure): All

o Cardiac event, SCA”, ICD” implantation, shock, or electrical storm is perceived as deadly or threatening

o There is a perception of fear, helplessness, or horror

Criterion B (persistent re-experiencing): >1

Recalling the cardiac event repeatedly

Dreaming about getting shocked

Truly believing or fecling shock is recurring (e.g., phantom shock)

°

e e oo

Criterion C (persistent avoidance): >3

Cannot remember the event (e.g., SCA or shock)
Avoidance of engagement in activities because of fear of shock
Feeling estrangecl from family or friends following cardiac trauma

Criterion D (increased arousal): 2
o Following cardiac trauma (e.g., surgery, SCA, shock, electrical storm)
o Trouble falling or staying asleep
@ More jrritable and angry
o Difficulty concentrating
e Exaggerated startie responsc

Exposure to cues that remind them of the event (e.g., couch they were on when shocked) creates psychological distress
Exposure to cues that remind them of the event (e.g. heart racing) causes the bady to react

Avoiding discussion of the event (this may include avoidance of an office visit or repeated no-shows)

Restricted range of affect (inability to express a range of emotions) following SCA or shock
Belief that shock is an indicator of cardiac health and foreshortened future

e Hyper-vigilant: preoccupied with heart rate, gastrointestinal and chest pain, and other bodily sensations

* SCA, sudden cardiac arrest.
® 1D, implantable cardioverter-defibrillator.
€ Modified from Sears et al. [6].

The effect of ICD shocks on the development of PTSD has been
evaluated in five studies [13-17}; their findings are controversial.

In three of the five studies, ICD shocks were associated with PTSD .

diagnoses {14-16). Kapa et al. found that patients who had
experienced ES had significantly higher PTSD scores within
2 months after implantation; however, they reported no difference
in PTSD scores between patients who had experienced appropriate
ICD shocks and those who had not [14]. Von Kanel et al. found that
experiencing at least five 1CD shocks (appropriate or inappropri-
ate) was a predictor of PTSD [15]. Versteeg et al. found that ICD
shock (appropriate or inappropriate) was the strongest determi-
nant of PTSD at 3 months post-implantation, but was not asso-
ciated with PTSD at 6 months post-implantation.

The role of inappropriate ICD shocks on the development
of PTSD was not evaluated in the five studies mentioned above
{13-17]. In the present study, inappropriate ICD shocks were not
associated with PTSD. Due to the possibility of various backgrounds
being associated with the development of PTSD, a more accurate
role of ICD therapy as the cause of PTSD should be evaluated in
different study designs, including a control population.

Psychological distress, especially PTSD symptoms, evokes sym-
pathetic nervous system activity, which might be a trigger for a
lethal arrhythmia. Although depression has been reported as a
predictor for appropriate shocks (subsequent occurrence of lethal
arrhythmias) among patients with ICD [34]; such a predictive effect
of PTSD remains unknown. In the present study, experiencing >1
appropriate ICD shock was associated with PTSD, but a causal
relationship cannot be inferred from this cross-sectional study.

In addition, we identified anxiolytic use as an independent risk
factor. Versteeg et al. and Habibovic et al. found that baseline
anxiety predicts PTSD independently [16,17]. Subjective cardiac
symptoms [13] or ICD concerns [16] are reportedly associated with
PTSD. It is reasonable to presume that anxiety or perceived
sensitivity to cardiac conditions may lead to the subsequent pre-
scription of anxiolytics. First-line standard pharmacologic treatment
for PTSD is a selective serotonin reuptake inhibitor (SSRI), not an
anxiolytic [35 ). Furthermore, non-pharmacologic treatment such as
CBT is generally effective for PTSD {36], and may be useful for

patients with ICD [37,38]. Although the effect of SSRIs on decreasing
ICD intervention is unknown, preliminary studies have reported
that a SSRI {39] or SSRI in: combination with CBT [40] is assaciated
with reduced ventricular arrhythmia in patients with ICD.

Clinicians need to- consider the  possibility of PTSD; it is
desirable to consult psychiatrists when it is suspected. We have
provided examples of how PTSD symptoms may be expressed in
patients with ICD according to the description of Sears et al. [6]
(Table 4). Formal diagnosis requires that the disturbance (symp-
toms in criteria B, C, and D) last longer-than 1 month and cause
clinically significant distress or impairment in social, occupational,
or other important areas of functioning [19].

4.3, Limitations of this study

This preliminary study has several limitations. First, there were
possible design flaws in that it did not enroll consecutive patients,
which may have created bias. Moreover, it was retrospective, of
cross-sectional design, and involved a single center. Second, we
used a modified version of the PCL-S, a self-reporting question-
naire, as a diagnostic tool. As explained in Section 4.1, this tool
only provides a presumptive diagnosis. Furthermore, madification
of the PCL-S may have influenced its discriminant properties.
Third, because the number of subjects in this study was relatively
small, subgroup analysis was not feasible. To clarify these issues,
we suggest that further prospective clinical investigations, includ-
ing a control population, must be carried out.

5. Conclusions

The present preliminary study shows that PTSD has a signifi-
cant psychosocial impact with associated impairment of both
physical and mental QOL in patients with ICD. In particular, our
findings suggest that patients who have experienced appropriate
ICD ‘shocks or are taking anxiolytics require psychiatric/psycho-
Jogical intervention.
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with heart failure (HF).

Background: Anxiety is often present in patients with depression, The aim of this study was to evaluate the
impact of clustered depression and anxiety on mortality and rehospitalization in hospi

d patients

Methods: A total of 221 hospitalized patients with HF, who completed the questionnaires, were analyzed
in this prospective study (mean age 62 13 years; 28% female). One-third patients had implanted cardiac
devices. Depression was defined as a Zung Self-Rating Depression Scale index score of >60 and anxiety

ﬁ{dn;;ds: was defined as a State-Trait Anxiety Inventory score of =40 (male) or 242 (female). The primary outcome
Cluster was the composite of death from any cause or rehospitalization due to worsened HF and refractory
Depression arrhythmia,
Heart failure Results: Of the 221 HF patients, 29 (13%) had depression alone, 80(36%) had anxiety alone, and 46 patients
Outcome (21%) had both depression and anxiety. During an average follow-up of 4121 months, patients with
depression alone and those with clustered depression and anxiety were at an increased risk of the pri-
mary outcome {hazard ratio (HR) 2.24, 95% confidence interval (Cl): 1.17-4.28, p=0.01 and HR 2.75, 95%
Cl: 1.51-4.99, p = 0.01, respectively] compated to patients with no symptoms. Multivariate analysis after
adjusting for age, gender, New York Heart Association functional class, B-type natriuretic peptide, device
implantation, renal dysfunction, and left ventricular dysfunction showed clustered depression and anx-
iety, but not depression alone or anxiety alone, was an independent predictor of the primary outcome
(HR 1.96, 95% CI: 1.00-3.27, p=0.04).
Conclusions: Our results showed that clustered depression and anxiety were associated with worse out-
comes in patients with HF.
© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
Introduction morbidity and mortality { 1 . The psychological issues, particularly

Heart failure (HF) is caused from most types of heart diseases
and is a chronic and progressive condition that is a major cause of
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emotional distress including depression and anxiety, are common
in patients with HF [1-5]. Several studies have focused on the role
of depression and suggested that depression is a possible risk fac-
tor for adverse outcomes in patients with HF |4-7]. The prevalence
of depression is reported to be approximately 15-40% in patients
with HF, and depression is independently associated with poor out~
comes |5~13]. A meta-analysis showed that depression is common
among patients with HF, and substantially higher rates of clini-
cally significant depression are present among patients with more
severe HF [4].

There have been fewer studies regarding anxiety in patients
with HF. A previous report showed that 18.4% of patients with

0914-5087/© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. Al rights reserved.
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HF had an anxiety disorder [14]. Another report showed that the
score for anxiety symptoms was higher in patients with HF than
in healthy controls | 15]. However, this issue has remained contro-
versial{1]. In some studies, no association has been found between
anxiety symptorns and cardiac events in patients with HF [156-19].

Recently, van den Broek et al. {20] focused on the impact
of clustering psychosocial risk factors on clinical outcomes in
patients with implantable cardioverter defibrillators (ICDs) and
showed that ICD patients with both anxiety and Type D per-
sonality were at an increased risk of ventricular arrhythmia. In
that study, the risk factors were clustered because psychologi-
cal risk factors often occurred together, but not individually, and
the clustering of psychological risk factors may pose a high-risk
factor for clinical events than would a single risk factor in car-
diac patients {20.21}. Although depression and anxiety have been
discussed separately as psychological factors, they frequently clus-
ter within a patient {22}, The signs and symptoms of anxiety are
often present in patients with depression, and the two condi-
tions may play a partial role in a pathophysiological process of
HF [23]. Some studies have shown that the clustered depression
and anxiety worsened patients’ health status following myocar-
dialinfarction or percutaneous coronary intervention [24.25). From
this viewpoint, clustered depression and anxiety may be clini-
cally valuable as an indicator of psychological distress in patients
with HF, However, a few studies have investigated this issue. The
aim of this study was to evaluate the effect of clustered depres-
sion and anxiety on mortality and rehospitalization in patients
with HF.

Methods

We conducted a substudy of the prospective observational
study comprising hospitalized patients with cardiovascular dis-
ease, who were admitted to the Cardiology Department of Tokyo
Women's Medical University Hospital between June 2006 and April
2008. Patients with dementia, delirium, or other conditions (e.g.
unconsciousness, intensive care, and end stage of another life-
threatening disease) that make completing self-reported written
questionnaires difficult were excluded. Among them, 221 patients
with a New York Heart Association (NYHA) functional class »2 on
admission, who were diagnosed with HF, and who completed the
questionnaires were included in this study (Fig. 1). The details of

609 hospitalized patients who
had a NYHA functional class
22 on admission
{June 2006~April 2008)

197 excluded due to
intensive care,
dementia, delirium,
or unconsciousness

412 patients assessed
for eligibility

— v coen_]
‘ 390 patients enrolled {
F———{77 uncollected questionnaires_|
32 incomplete resp

r 221 patients available J

Fig. 1. The flow diagram of study subjects. NYHA, New York Heart Association.

the study have been reported elsewhere |26]. The protocs] was
approved by the institutional review board of Tokyo Women's Med-
ical University. All patients gave written informed consent.

Assessment of depression and anxiety

The majority of patients received the psychological question-
naires within 3 days {2£1 days) after their admission to the
hospital. For patients who initially required intensive treatment,
these guestionnaires were received after their transfer t the gen-
eral cardiology ward. The Zung Self-Rating Depression Scale (SDS)
was used to screen for depression and to measure the severity of
the depression in a number of settings {27-31]. The Zung SDS is
a self-reported scale containing 20 questions that assess the psy-
chological and somatic symptoms. The Zung SDS score has been
reported to be a primary discriminating variable in distinguish-
ingdepressed from non-depressed persons and indicates likelihood
ratio positive for major depression as 3.3 [95% confidence interval
{CI) 1.3-8.1] and likelihood ratio negative as 0.35(95% CI: 0.2-0.8)
129). The Zung SDS score has also been used to assess depressionin
clinical studies on cardiovascular diseases {32-36]. A cutoff index
score of 60 has been shown to detect clinical depression while
avoiding an abundance of false positives in sick patients {27-40].
In this study, depression was defined as a Zung SDS index score
of =60,

The State-Trait Anxiety Inventory {STAI} was used to measurg
anxiety symptoms |41], In this study, only the state-scale mea-
surement was used because state anxiety is characterized as a
temporary change in each patient's emotional state due to med-
ical iliness or other external cause, the measurement has also been
used in clinical studies on cardiovascular diseases [15,20,42]. The
STAI comprises 20 items, and each item is scored on a four-point
scale from 1 {not at ali) to 4 (very much so). The STAI scores range
from 20 to 80, with higher scores indicating greater levels of anxi-
ety. Anxiety was defined as a score of 240 {male] or 42 (female)
143.44].

Follow-up

Afterdischarge, patients were seen as outpatients at our hospital
or their general practitioner's clinic at 1- to 3-month intervals until
October 2011. Patients receiving pacing device therapy, includ-
ing pacemakers, cardiac resynchronization therapy (CRT}, and ICD,
were also followed every 3-8 months at our pacemaker{ICD clinic.
The information about deceased patients was obtained from the
medical records, family members, their general practitioners, and
the admitting hospital.

Clinical outcomes

The primary outcome was the composite of death from any
cause and rehospitalization due to worsened HF and refractory
arrhythmia from the time of enrollment to the first event, Wors-
ened HF was defined by signs and symptoms, such as dyspnea,
rales, and ankle edema, as well as by the need for treatment with
diuretics, vasodilators, positive inotropic drugs, or an intra-aortic
balloon pump. Refractory arrhythmia was defined as supraven-
tricular or ventricular tachyarrhythmia that required external
defibrillation or pacing, intravenous antiarrhythmics, such as amio-
darone and nifekalant, catheter ablation, or implantation of an
ICD, or bradyarrhythmia that required implantation of a pace-
maker. Both supraventricular and ventricular arrhythmias are
common in patients with HF, and cause symptoms, hemodynamic
instability, and morbidities such as stroke and sudden death, There-
fore, we included rehospitalization for refractory arrhythmia in
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the primary endpoint. The second outcome was death from any
cause.

Data analysis

The data are presented as either mean = standard deviation (SD)
or number of patients. We created four groups on the basis of
depression and anxiety: (1) depression alone, (2) anxiety alone,
(3) clustered depression and anxiety, and (4) no symptoms (no
depression nor anxiety). Baseline clinical data were. compared
between the groups using analysis of variance (ANOVA). The Cox
proportional hazards mode] was used to assess the relationship of
depression, anxiety, and the cluster of both with clinical outcomes.
We first assessed the unadjusted relationship of the following
variables at discharge with:the primary outcome: female gender,
age >65 years, NYHA functional class, plasma B-type natriuretic
peptide (BNP) concentration >250 pg/ml [45,46]}, implantation of
an ICD/CRT with a defibrillator (CRT-D), left ventricular ejec-
tion fraction (LVEF) <35%, estimated glomerular filtration rate
(eGFR) by the Modification of Diet in Renal Disease formula [47]
<60 ml/min/1.73 m?, depression, anxiety, and clustered depression
and anxiety. Then, we assessed' the relationship of depression,
anxiety, and the cluster of both with the primary outcome after
controlling for gender, age >65 years, NYHA functional class, BNP
>250 pg/m], implantation of an ICD/CRT-D, LVEF <35%, and eGFR
<60 ml/min/1.73 m2. The cumulative event-free rates were calcu-
lated using the Kaplan-Meier method. The data analyses were
performed with SPSS (Statistical Package for the Social Sciences)
statistical software (version 11.01, SPSS Inc., Chicago, IL, USA). A
p-value of <0.05 was considered significant.

Results

Patients

A total of 221 patients with HF who completed both the Zung
SDS and STAI were included in this analysis. More than half of

the patients (64%) had a non-ischemic etiology, and one-third had
implanted cardiac devices. Five patients (2%) who were diagnosed
with major depression by a psychiatrist had taken antidepressants
(Table 1). In our sample, none of the patients with depression
received non-pharmacological treatment such as cognitive behav-
jor therapy.

Psychological distress and outcomes

Overall, 75 patients (34%) were diagnosed as having depression
and 126 patients (57%) as having anxiety. Among them, 29 patients
(13%) had depression alone, 80 patients (36%) had anxie}&y alone,
and 46 patients (21%) had both depression and anxiety (Table 1).

During an average follow-up of 4121 months, 69 patients
(31%).met the primary outcome: 31 patients died and 38 patients
required rehospitalization due to worsened HF or refractory
arrhythmia. Kaplan-Meier curves for the primary outcome in the
four groups are shown in Fig. 2. Patients with depression alone and
those with clustered depression and anxiety were at an increased
risk of the primary outcome [hazard ratio (HR) 2.24, 95% CL:
1.17-4.28,p=0.01 and HR 2.75, 95% CI: 1.51~4.99, p=0.01, respec-
tively] compared to patients with no symptoms. Causes of death
and rehospitalization are shown in Table 2. Kaplan-Meier curves
for death from any cause are shown in Fig. 3. Patients with clus-
tered depression and anxiety were at an increased risk of death

Table 1
Patient chavacteristics.
Depression alone Anxiety alone D: jon +anxiety No pvalue
(n=29) {n=80) (n=46) (n=66)
Age (years) 6110 62414 60+12 6212 0.18
Female 7 (24%) 22(28%) 14 (30%) 19(25%) 091
Underlying heart disease 001
Coronary artery disease 7(24%) 20(25%) 5(11%) 39 (59%)
Non-ischemic cardiomyopathy 11(38%) 23(29%) 37(80%) 44 (67%)
Valvular heart disease 10 (34%) 20(25%) 2(4%) 7(11%)
Congenital heart disease 0{0%) 101%) 2(4%) 2(3%)
BNP on admission (pg/ml} 269 (84~709) 275 (4-2254) 349 (8~5271) 152 (4-8454) 0.01
BNP at discharge (pg/ml) 236 (48-826) 242(18-1478) 288 (15-2326) 120 (5-4926) 0.01
NYHA functional class on admission (H/IIfiV) 25/4f0 67/15/0 23/22/1 56/10/0 <0.01
NYHA functional class at discharge (I/I/}V) 27/2/0 77/3/0 30/15/1 64/2/0 <0.01
LVEF (%) 35:£10 3812 3515 39£16 021
eGFR (ml/min/1.73 m?) 72436 76438 7043 80:£38 0.16
Implanted cardiac devices
Pacemaker/CRT-P 3(10%) 5(6%) 7 (15%) 7(11%) 0.20
ICD/CRT-D 7(24%) 18 (23%) 15 (33%) 15 (23%) 0.16
Comorbidities
Hypertension 10 (34%) 31(39%) 18(39%) 25(38%) 0.16
Diabetes 3(10%) 27 (34%) 11(24%) 28 (42%) 0.05
Major depression 1(3%) 0(0%) 3(7%) 1(2%) 0.04
Medications at discharge
Beta-blockers ¢ 21(72%) 59 (74%) 33(72%) 43 (65%) 0.76
ACE inhibitors/ARBs 25(86%) 69 (86%) 42(91%) 59 (89%) 0.57
Spironolactonefeplerenone 16 (55%) 38 (48%) 30(65%) 31{47%) 0.15
Calcium channel blockers 16 (55%) 55 (69%) 19 (41%) 43 (65%) <0.01
Aspirin 10 (34%) 29 (36%) 15(33%) 33(50%) 0,09
Warfarin 16 (55%) 42(53%) 32(70%) 22(33%) 0.11
Amiocdarone 11(38%) 22(28%) 20 (43%) 9(14%) <0.01
Antidepressants 1(3%) 0(0%) 3(7%) 1(2%) 016
Married 26 (90%) 73 (%) 36 (78%) 64 (97%) <0.01
Employed 13 (45%) 40 (50%) 13 (28%) 34(52%) 0.04

Values are n (%) or mean ::SD or median (range).
ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker; BNP, B:

defibrillator; CRT-P, CRT with a pacemaker; eGFR, estimated glomerular filtration rate; ICD, implantable cardioverter def

NYHA, New York Heart Association.

-type natriuretic peptide; CRT, cardiac resynchronization therapy; CRT-D, CRT with a
fibrillator; LVEF, left ventricular ejection fraction;
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Fig. 2. Kaplan-Meier curve for the primary outcome {death from any cause or rehospitalization due to worsened heart failure or refractory arrhythmia) in the four heart
failure patient groups on the basis of depression and anxiety. HR, hazard ratio; Cl, confidence interval,

Table 2
Causes of death and rehospitalization for cardiac events,
Depression alone Anxiety alone Depression +anxiety No symptoms pvalue
{n=29) (n=80) (n=46) (n=66)
Death from any cause 8(28%) 4(5%) 17(37%) 2(3%) <0.01
Cardiac death 8(28%) 4(5%) 16(35%) 2(3%) <0.01
Sudden death 2(7%) 1(1%) 1(2%) 0(0%) 0.96
Heart failure 6(21%) 3(4%) 15(33%) 2(3%) <0.01
Non-cardiac death 0(0%) 0(0%) 1(2%) 0(0%) 0.06
Hospitalization for heart failure 7(24%) 15(19%) 5(11%) 4(6%) 0.90
Hospitalization for refractory arrhythmia 3(10%) 2(3%) 1(2%) 1(2%) 029

Values are n (%),

from any cause (HR 5.59, 95% CI: 2.84-10.90, p<0.01) compared to
patients with no symptoms.

The univariate analysis showed that in addition to NYHA func-
tional class, implantation of an ICD/CRT-D, LVEF-<35%, BNP at

discharge >250 pg/ml, eGFR <60 mi/min/1.73 m?, depression alone,
and a combination of depression and anxiety, but not anxi-
ety alone, were significant predictors for the primary outcome
(Table 3).
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Depression vs No symploms HR 185 (95%C1 0.42+8.06), P=0.41
Anxioty vs No symploms HR 1.10 (05%C1 0.38-3.16), P=0.65
0
0 12 24 36 48
Foliow-up (months)
Number at Risk
Depression+anxiely 46 31 29 28 298
Depression alone 28 24 22 21 20
Anxiety alone 80 71 B84 60 80
No symptoms 66 56 55 55 53

Fig. 3. Kaplan-Meier curve for death from any cause in the four heart failure patient groups on the basis of depression and anxiety. HR, hazard ratio; Ci, confidence interval.
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Table 3
Univariate prediccors for the primary outcome.
Hazard ratio (95% CI) p value

Female gender 0,70 (0.43~1.15) 0.16
Age =85 years 0.89 (0.56-1.42) 0.64
NYHA functional class at discharge 3.97 (2.61-6.04) <0.01
Implancation of an ICD/CRT-D 4.26 (2.56-7.07) <0.01
eGER <60 ml/min/1.73 m* 2.88 (1.81-4.59) <0.01
BINP at discharge »250 pgfmi 2.95(1.80-4.81) <0.01
LVEF <35% 1.99(1.24-3.19) <0.01
Depression 2.59{1.56-4.20) <0.01
Anxiety 1.71(0.98-2.98) 0.05
Depression and anxiety 2.63 (1.56~4.41) <0.01

BNP, B-type natriuretic peptide; CRT-D, cardiac resynchronization therapy with
a defibrillator; eGFR, estimated glomerular flovation rate; ICD, implantable car-
dioverter defibrillator; LVEF, lefc ventricular ejection fraction; NYHA, New York
Heart Association.

Table 4

Relationship of depression and anxiety with the primary outcome after adjusting
for age; gender, New York Heart Association class, device implantation, estimated
glomerular fileration rate, B-type natriuretic peptide, and left ventricular ejection
fraction.

Hazard ratio (95% Cl) pvalue
Depression 1.69 (0.97-2.95) 0.06
Anxiety 1.46 (0.80-2.65) 021
Depression and anxiety 1.96 (1.00-3.27) 0.04

The relationship between depression and anxiety with the pri-
mary outcome after adjusting for age, gender, NYHA class, device
implantation, eGFR, BNP, and LVEF revealed that patients with clus-
tered depression and anxiety had an increased risk of the primary
outcome, but depression alone was not related to the primary out-
come (Table 4).

Discussion

Our study revealed that the prevalence of clustered depression
and anxiety was 20% in hospitalized patients with HF. Furthermore,
we found that patients with both depression and anxiety were at
an increased risk of the primary composite outcome: death from
any cause and rehospitalization due to worsened HF and refrac-
tory arrhythmia, Finally, clustered depression and anxiety, but not
depression or anxiety alone, were shown to be independent factors
associated with worsening clinical outcomes.

Several studies have shown that depression is an independent
predictor of mortality in patients with HF {1~{3]. In our study,
depression was a risk factor in the univariate analysis but was
not an independent factor after adjusting for clinical variables at
discharge related to the primary outcome. There are a number of
possible reasons for the differences in our results compared with
those in the previous reports. First, our study had a high preva-
lence (one-third) of patients with an ICD/CRT-D. At present, an
ICD is the principle therapy in HF patients for preventing sudden
cardiac death. It is increasingly used due to the extended indi-
cation for primary prevention. However, ICD-specific problems,
such as frequent shocks and a poor understanding of ICD ther-
apy, increase depressive symptoms and reduce the quality of life
for the ICD patients {39,48-50}. Our main study showed that an
1CD implantation was significantly associated with depression [26].
Furthermore, the prevalence of depression increased as the NYHA
functional class grade increased [4]. In our study, 18 of 23 patients
(78%) with NYHA class III/IV at discharge were diagnosed with
depression by the Zung SDS. The presence of an ICD/CRT-D and
NYHA functional class IV may have confounded the association

between depression and the primary outcome. Therefore, depres-
sion alone was thought not to be a predictor in this study after
adjusting for muitiple variables.

State anxiety is a transient mental or emotional reaction to sev-
eral stressors, including medical illness. In a sense, itis thought tobe
a normal reaction in hospitalized patients and an inevitable result
of hospitalization. A Japanese report showed that anxiety has been
reported to be independently assogiated with rehospitalization due
to worsened HF in outpatients with stable HF {44]. However, in gen-
eral, an association between anxiety and mortality or long-term
cardiac events in patients with HF has not been found [16-19].
Katon et al. suggested that the combination of depression and anx-
iety is associated with poor treatment adherence and increased
medical complications in patients with chronic medical iilness,
which may be a severe consequence [51], Anxiety and depression
are different disorders, and the way in which their mechanisms
may interact in the development of cardiac events or death are not
understood. In the real world, however, psychological factors may
cluster together within individuals to increase the risk of subse-
quent medical events {21]. There is a possibility that patients with
higher psychological distress are selected by combining anxiety
with depression.

In our study, HF was a major cause of death, and the rate of
HF was significantly higher in patients with both depression and
anxiety than in those with either depression or anxiety only or
those with no symptoms. Although its pathophysiologic mecha-
nisms are not completely understood, psychological distress may
affect the treatment adherence behavior in patients with HF [52].
Poor adherence to treatment is associated with increased morbid-
ity and mortality in patients with HF {53]. Clustered depression
and anxiety can be a stronger predictive marker of the severity of
the illness or poor prognosis than depression alone in hospitalized
patients with HF. This cluster may also be an important marker
for psychological distress, particularly in hospitalized patients
with HF.

Study limitations

There were some limitations in this study. First, this was asingle-
center cohort study. The clinical characteristics of our patients
might not reflect those of general cardiovascular patients with HF.
Second, the patients admitted to our hospital were not consec-
utively enrolled in our main study. Many patients who received
emergent or intensive care were not enrolled because they could
not complete the questionnaires. Third, the questionnaires were
not completed prior to discharge. The primary aim of our main
study was to evaluate the prevalence and distribution of depres-
sion in hospltahzed patients. Moreover, the length of the hospital
stay in our patients ranged from a few days to several months
because the severity of HF or comorbidities was heterogeneous. For
a long-term prognosis, the assessment just before discharge might
be more appropriate. However, previous studies have demon-
strated that depression at the time of hospitalization, not prior
to discharge, is associated with a poorer prognosis in patients
with cardiovascular disease [54-57]. Fourth, the number of sub-
jects was relatively small. Therefore, subgroup analysis was not
feasible.

Conclusions

Our results showed that clustered depression and anxiety were
predictors of death from any cause or rehospitalization due to wors-
ened HF and refractory arrhythmia in patients with HF. This cluster
may be an important marker for poor outcomes in patients with
HF.
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