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Abstract

Bipolar disorder is a psychopathy characterized by manic and major depressive episodes. It is important to
determine the degree of depression when treating patients with bipolar disorder because 8~10% of bipolar
patients commit suicide during the periods in which they experience major depressive episodes. The Hamil-
ton depression rating scale is most commonly used to estimate the degree of depression in a patient. This
paper proposes using the Hamilton depression rating scale to estimate the effectiveness of patient treatment
based on the linear mixed effects model and the transition model. Study subjects were recruited from the
Seoul National University Bundang Hospital who scored 8 points or above in the Hamilton depression rating
scale on their first medical examination. The linear mixed effects model and the transition model were fitted
using the Hamilton depression rating scales measured at the baseline, six month, and twelve month follow-
ups. Then, Hamilton depression rating scale at the twenty-four month follow-up was predicted using these
models. The prediction models were then evaluated by comparing the observed and predicted Hamilton
depression rating scales on the twenty-four month follow-up.

Keywords: Prediction model, linear mixed effects model, transition model, bipolar disorder, Hamilton de-

pression rating scale.
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2 2w 7t A8 ARAS w714 ZoH) wiEelth. AEE A5t 2old AY 8 = A% A
710 Apakdk 7RsAl o] EolXtie W% 9th (Osby 5, 2001; Schiffer, 2007). webx] =4 &ol
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o ek AT Ansh AFBRo] e FRAT FFA Aol DA I 0.4% 7 ALAEE s,
I F 8~10%2] A= Apadol Aashks Aoz &#A 9t} (Sadock 5, 2007). 2322 T oA
= e AAY, A5 9 o8 AAES B T4 Bl Z“’/b‘r 25 &3} ddo] AlFaoF
3l 28 E»}”— Hal7] Y3l A= AARYYlE @ Hamilton depression rating scale(Ham-D),
® Montgomery-Asberg depression rating scale(MADRS), @ Young mania rating scale(YMRS), @
bipolar depression rating scale(BDRS), ® clinical global impression scale for bipolar disorder(CGI-
BP) 5°] 9t} (Demyttenaered} Fruyt, 2003; Montgomery 3} Asberg, 1979; Hamilton, 1960; Young
5, 1978; Berk 5, 2007; Spearing 5, 1997). o238t AAIH S 53] €42 A= dAF o7 FFA &
el thst X5 EFHE A FAER A}ﬁslr/} 53], Ham-D A AP 254 7gc = =43}
=4 7P @ol AHREE A pdolth o] AAM-L 1960 Max Hamiltonol] 98] w5012 & 1966,
1967, 1969, 1980dell A WAF ] AA7HA & 54 A=E SAst7] 93 717 22 AsEH2
2t} (Hamilton, 1960, 1966, 1967, 1969, 1980). ©] AAPHLoZ A=A Aol Azl 2 SA4F 25
Zlsto] A7 Z3} B A FE 5T 5 vk E=F, FF43 Fol At T8 92 ol ExE FET
& Adths E1E 9t} (Rehm3} O’Hara, 1985).
2l Ham-D AAPHS 53 A& iﬁrg ﬁolﬁv
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Ao A5 BHE IS IS AN vt k. aEmE B ATl G4 gof dAje) S2
Z4 A5 oS5 BARGLS BEIA Atk B 3 BET AL A T WA B2, 1242
Al Al WA FEo] AYRY HamD AAE wioz, 20928 20702 9] HamD @Ak 53

£ A8 & a7 23 (linear mixed effects model) 3} Z o] 2 (transition model)S T3l &
o EE, o2 AN AA DA FAE RTORA F 22 S fEAL BAT Aol

EAedstag Yol 20033 59 1995 20104 129 3027k F54 oz Aety, Ak
Al Ham-DA47} 84 o]AFel kx| 3149 =, 279 9 o] 67H.f 12714 A A9 Ham-DAG7 =4
ol A= 77 BAE AT Aoz Sk o] fAF T2 2003 649 254 FF 2009 79 2 A
ool FFA Aoz A ABH ATk WAt o, Y, WESE, A $2F 43 A5, 2EAR,

F=4 Fol 3 59 7IE A2 23D Y 715 VIR Sty o] F P A= 19H
oA BAb= 589 ol AL, FFA ol FF ol whe 1 2 LZ}L 3%, Al 27 3Ak= 467 ol Th F=
A Fofl BRES Ao s 23 22 R 6719 MY o 247t Ham-D AALS T} o ALz}

Atk 2R Y] Ham-DESE 14.13 + 5.05 (ﬁ& + E—é{'}) 6714 F2] H4e .61 £ 5.74,
1270 39 4= 6.90 £ 5.690]th.
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Table 2.1. Distribution of patients according to the number of past depression episodes

A 525 At A% A44
2 o]} 20
3 o]} 4 o3k 12
5 o]AF 99 o] &} 14
100 o] AF 16

AR BA 5 62

Table 2.2. Pattern of treatment effects index

=49 G BA 3 67N 2] A e 73 A5
e 33 A 38
e 2% e 2% B 18
e S NS c 3
4% 2% 34 D 8
A% 923 R E 8
AR e 4% 925 F 2

At} (Treuers} Tohen, 2010; Marangell 5, 2009; Tohen 5, 1990). welA, 37 S5 443} 45
£7) BRe] #2 FWeH(covariate) 02 ARATE AA 77 WA FolA, BA £8F 442} A7)
7158 2= 6280l AA7|A A T AF 7)Fo] flv 16W2 B4 ALty 18
U 2] 82 43} D47} 10013k} 10001419) 97} RS FAST o E o, B 2
% 418} 9571 1001319 BAje] S 4230191 1000144 BAle] S 167 olslo, o), AAe
93.55%°l slFstct. Fx2E 12 517 At, HA 275 443} ATE AREAT met HEskeksd
O A 983 A5 Aol BE ALREIGE 2, A2ARATE 4, ABARASE 99, A4S
+ 100°]t} (Table 2.1).

’

2.2.2. A= 22 A 23 FAS) Ham-DAES7F 84 o]l A1 A7 tide 2 3i9l7] o
woll, Al RS} Ham-DA BFH A7 ol #2529 Ham-DAH9] BFo] =7 vehd 2
ojth. ZejnR 21 A Ham-DH4E AREshe tidle] 23934 6704 9 Ham-DA <2
SHAE 53} AE)E o5 ZFol BIAA B Zlo] 9] ot A4l Ao 79 27S 4
8, Ham-DA 55 74 osh= B4, 84 o1 174 ofshe 7h& $=5, L8]al 184 o] 42 A% ¢
ETOR FRAAT. 73 A, B, Ce 7R 223 AHlolAM 47 B4, 7R 925, AT 2%
BHlZ, #9 D, B, F= A% 923 dudA 247 34, 7ML #&35, 4% +&35 JHz A

Aolt} (Table 2.2).

2.3. 4 =¥

2.3.1. MY =8 G2 2 AP EFE AT Y (linear mixed effects Model; LMM)S ©]-831H

o Z}S (cross-sectional data)fEwtk olUzh vHE SAE AA1A A7 E (longitudinal data) = &4
T dok FEHTE A5F AR oYY FEE UITH, AFETFRARF S dRAPEFETS
% (Generalized linear mixed effects Model; GLMM) 2.2 &=t} (Diggle, 2002; Davis, 2002).

Hle T2 748y 9 587 H4-E ¥ E 5 (non-parametric) 2 XA LA 3= H-ol= gyt
3} 7P &332 3 (Generalized Additive Mixed Effect Model; GAMM) 2 2% 23t} (Fahrmeirs}
Lang, 2001; McCulloch¥} Neuhaus, 2001). £ =FdA+ 54 A1H9 Ham-DESFE oA Ssh=d 3
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Table 2.3. Linear mixed effects models L1~L5

w3 EEELE

Yij = Bo + B1Time;; + B2Sex;; + BsDisease;; + BaMarried;; + S5 Age;;
+ Ui + €5

Yij = Bo + BlTimeij + BQSGXZ‘J‘ =+ ﬂgDiseaseij + ﬁ4Marriedi]~ + fB5Ageij

L1

L2
+B6Edi; + Ui +¢€ij

L3 Yij = Bo + P1Time;; + B2Sex;; + fsDisease;; + SaMarried;; + B5Age;;
+ ﬁgDepcountij + U; + €5

14 yij = Bo + B1Time;; + B2Sex;; + BzDisease;; + B4Married;; + ,35Ageij
+ BsEd;; + ,87Depcountij + U; + €5

L5 Yij = Bo + BlTimeij + BQSBXZ‘J‘ + ,83Diseaseij + B4Marriedij + ﬁ5Ageij

+ BeEd;; + B7Dcpcount + BsED;; * Dcpu + Ui + €

o APERRHRYS ASYUTh. HYEFETARYe] MaY
"ol AW, FEUSe) TART Wrle] AnA R GABAE
AREFEAR G A Fele, 4 (2.1)7 2k

b~ N(0.30), e~ N (0,0°0).
B pAHE 9] 11 57 (fixed effect)MEJ0] 11, b= ¢ 2] BE & T} (random effect)WE] o)W, X;(n; x

)} Zi(n; x q)% 2ty n AR gl g U85+ 373 (regressor matrices) o]t} ESH
€, 252 (within-group error)#Eo|t}. 4] (2.1)9] 2o wle} 1A &A= (fixed effect vari-
able) 24 o], A uS54E $L23 A3 34, TR, FIA Ao FIFS ARSI, 5
T2+ Ham-DHESTE ARSIt 3587 W4 (random effect variable)= =38 21827} EGA &
sty oA A= —3— wko 77me) 2} (i = 1,...,77)2] ABo|BR A IDE FEIIFATE A}
L3t dtFogz APEdaIrIFP (2.1)9 J_%\—(parameter)gk% 75 = (Maximum Like-
lihood; ML) = xﬂiﬁ_.ﬂtﬂ 7} = (Restricted Maximum Likelihood; REML) g8 Zd|glslo] 4
Sk,

AREFEAERZY FAYES Adsts WH2 MLe ARsho] 42 & ok AddEgainys +
gote AN, R&FES FeElust S ZE(2Ssta SYolsh it Ay B deh &
A oigta 24, He9 o)) ez Wy A a5 AR Ase AREATE WEE sl
weba & A, A = 1,99 = 2), 573 Bl 73 (Bipolarl = 1, Bipolar2 = 2), & o} 5 (v]
& =1, 71F =2, o]& = 3), Yol (20t ol = 1, 30th °]s} = 2, 40t} ]38} = 3) T= LT 7|2
2o a§sE (2 Edelst =1, i AT 9 At €4 =2, g 4 =3, tjed
A ol = 4)3 HA 25 A 32 o8t = 1, 3 o) 4 ol3t = 2, 5 o]4 99 °]F = 3, 100 °]/F

), LE|AL 7 WM Abo]e] W T A (interaction) olehE F7H4 29le AT BYS TErk A

FEHRARYS ALF T4 717 BFAL T3} 2T} (Table 2.3).
Table 23914 ;= Ham-DR5ol AFAFE A8 gholnl, i} j& 27 82
o 3 0 29 B2 A (lime), G(sex), 349 Foh £ (Disee),
f@.h:f_u} % wrle} Al AR e A R meolN 27 R85E(Ed)
3 Folth. ol WA 2P A WA BFA 2
o =
=0

=} }
/\ = fas
cEusd A 327 @ﬂ A4usE 2748 myeln], Tl WAl BYL @g5EN A &
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Table 2.4. Transition models T1~T10

=23 A 2y
T1 Yij = Bo + B1yij—2 + B2yij—1 + B3Sex;; + BaDisease;; + BsMarried;;

+,36Ageij + €ij
yij = Bo + B1yij—2 + B2yij—1 + B3Sex;; + B4Disease;; + BsMarried;;

T2
+ BeAge;; + BrEd;; + €

T3 Yij = Bo + B1Yij—2 + B2yij—1 + BsSex;; + BaDisease;; + BsMarried;;
+ BsAge;; + BrDepcount,; + €;;

T4 Yij = Bo + B1yij—2 + B2yij—1 + B3Sex;; + BaDisease;; + BsMarried;;
+ ,86Ageij + B7Ed;; + BgDepcountij + €5

Ts Yij = Bo + B1Yij—2 + PB2yij—1 + BsSex;; + BaDisease;; + BsMarried;;
+ BgAge” + B7Ed;; + BgDopcount + BoED;; * Dep” + €5

T6 Yij = Bo + B1yij—1 + B2Sex;; + 63Dlscase” + BaMarried;; + 55Agoij
+ ,BGStatusij + €5

T Yij = Bo + B1yij—1 + B2Sex;; + B3Disease;; + BaMarried;; + B5Age;;
+ BsEd;; + BrStatus;; + €;;

TS Yij = Bo + B1yij—1 + B2Sex;; + B3Disease;; + BaMarried;; + B5Age;;
+ BgDepcountij + BrStatus;; + €55

To Yij = Bo + B1Yij—1 + B2Sex;; + B3Disease;; + BaMarried;; + BsAge;;
+ BeEd;; + B7Depcountij + BgStatus;; + €;;

T10 Yiz = Bo + B1yij—1 + B2Sex;; + B3Disease;; + BaMarried;; + B5Age;;

+ BsEd;; + 67Depcounti]~ + BgStatus;; + BgED;; * Depij + €5

A% 3

et

2o BEALIA) DT RGPt oS BN AR APEFAS(U) R A Sk

2.3.2. F0| 28 Ao]R¥(transition model)2 WS ZHH AEES BT ] 83 ARRE
+= 23 olt} (Korn¥} Whittemore, 1979; Kalbfleisch¥} Lawless, 1985; Muenz¥} Rubinstein, 1985;
Lafortune3} Wong, 1986; Bonney, 1987; Fahrmeir¥} Kaufmann, 1987; Zeger¥} Qaqish, 1988). #
oEYel AL WBAoT BHY B4 WAE ol AVAAI} Arky BB (IE o, i) &
AR AR BED g,y B ALl AT O] ZATFET, iy L pins . yig 1] %
e W] whRolth). TelnE A% BaE F5us HES vae e AlAshet] 2ol 2714
o] &4 (predictor variables) 2 ZFEETh (Davis, 2002). 79 FLEUTES &2 S wl, FAl9
ZAR 7|UE AR Y S an, o] By izt I JEH = 4 (2.2)9 2T

9B (i) | yin, - 0i5-1) =XGB+ D frlyin, - Yij-1500, ..., ). (22)
&t fiy e fre BA S5A48) u] A 24 (unknown parameter) WEQ a = (aq,...,as) o thdtk g
Fojth FAHOR y;;of et 2R E4ake 27F Fwo] P 2dHT (4] (2.3)).
Var(yij | yits - yij—1) = OV(E(yis) | yir, - .-, Yij—1))- (2.3)
9, Vi BASkeo|1l, ¢ W|R]9] HE R4 (scale parameter)o]th ¥ 2AE 24 w4Fol vl
FAA FAE vepdoh, APJEFEARYPL o 5o] W2 Zolth. wehA], 54 AIF9 Ham-DF
k=1 1

8 AR89 Afie) 1248 A3 019 Ao Han DS AEHE 24 Lol 3k 019 2
Ham-DASUHE FALOE 7HAE 13 Holnge neistarh o, 13 do] myolds 3 67447
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Table 3.1. F-value for fixed effect of models L1~L5

23 Time Sex Disease Married Age Ed Dep Ed«Dep
L1 0.67 2.12 0.54 3.13%* 0.49

L2 0.67 1.91 0.71 2.98* 0.43 0.29

L3 0.67 4.71%* 2.34 2.09 1.07 4.01%*

L4 0.67 4.55%* 2.47 1.39 0.87 0.31 4.28%**

L5 0.67 8.24*** 2.11 0.46 0.4 2.54* 35.81%** 5.02%**

= 10%, ¥ 5%, e 1% FEAA AR R sttt

o N8 aHAE Yuishs A7 BF ARE FHHLE ARSI 24 Ao Ry 12 FolRFPE A

&ote] 227 E 2d 9 Ham-DAETE 27] fshAs 2AL=25E 18704 ¢ Ham-DAES7}H

dosttt. 2222 1871 9 Ham-DREFE F43 Hell, 2 J5-E 7Nk g 2470 F ] Ham-

DAETE St AYEFay} RYPore} vV 2 a0 AA &5 A Aee 7R

A 2 Tl Blgole F7F 8Qle=z udsgith

22k HolRFE AR Tl 7HA] RE 2 Table 2.49] T1%¥ T58 2tk ;% yij—1 Ham-DF
of AFAlED W& groln, 9t j& A4 AT A5tk TIRFS F AIF do &
AT (yij—2), o AR Ao F5 ¥ (y” 1), B8 (Sex), ¥4 ol 73 (Disease), &

(Married), Uo](Age) 59 awWae Zdahe 23 Fo|2golrh. T29} T3RGPL TIRF|A 2
AEFE(Ed) AT} HA £EF5 413} 35 (Depcount) W45 F748F Byolty, T4RFPL T1R
14 B&FE A5t JA 25 48 A4UsE 218 BYoln, ThRYFE aS5+E3 A

A3l Bl W E A (interaction) 7HA] sk By o|t}. o2, X8 &3 AB7} WG
A Aol E AL Table 2,59 T6HE T107 Z2th w9 yij—1 = Ham-DASLo| ASAFIH
b grold, 9} j= Zbzh BAARE S AE A Holth T6RFL 3 AF A 2L ML (yi—1), A

2
olN
O
—E‘ I“D
a%

b gk rt o o2t N Hr i >
oL o

(Sex), F=FA Foll 73 (Disease), 2EJH (Married), Uo](Age) 52 Ao Table 2.20] X &
3} 2% (Status) S M52 23HE Bty T73 TSRFL T6RIFNA 217 BS42(Ed) W49}
37 $8% 413 A% (Depeount) M-8 3712 wadolth. TORBL TORHA wE5-FM52 7
&5 A3 AeHeE 2713 2oy, TIORELS A2 37 $25 43 A4 wsz
£ (interaction) 7}A] 223k 2ot}
3. Ay}

}—Ij— =

5 el BT ohIT, TR, HE4Es
P W82EE f98 PG oItk et R 4
54 31 $ES 49 A58 2250 TAE B Lol BELE B} RS £ S0
$o8 FUFAL FAT 5 YL, (p — 0.0126) BA 22 43 A5 WRFEY L3S
SR (Table 3.1)(p — 0.0003). 822 AND 44 A 28 FolA A4 Aol & 8 2ol
ojH B ARE utotslr] §ste] ZF 23] AIC, AICC, BIC, —2 Res Log Likelihood ZH& B3] X
T} (Akaike, 1974; Hurvich®} Tsai, 1989; Schwarz, 1978) (Table 3.2).

Table 3.20 AAE FEL ASTF ZF AT & o]FARSS vy, AF =

Z+ =
= -
Eojtt. o] 2HES B € 5 e AME2, u§ FEH A Fe5 ARk w3z gl 1
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Table 3.2. Goodness of fit results of models L1~L5

2y G = —2 Res Log likelihood AIC AICC BIC
L1 7 367.9 371.9 372.0 376.0
L2 10 367.2 371.2 371.3 375.3
L3 10 360.0 364.0 364.1 368.1
L4 13 359.5 363.5 363.6 367.6
L5 21 331.2 335.2 335.4 339.3

Table 3.3. Coefficient of correlation and prediction error for models L1~L5

2y
L1 L2 L3 L4 L5
A= 7 10 10 13 21
AdA S 0.2356 0.3322 0.5189 0.5495 0.5341
o=zt 19.3345 17.8871 14.7619 14.1146 14.8812

L7} 748 e Zi?i*é% Hebliche Ztelek 28 3le) AnEg £ 290l & A5 gt 3
AFt AL ohth webd, ANE G 7ha) mPol 7]ukste]
Hqo

:‘EXJ%_‘E—‘?E% 247H%ﬂ el Ham—Dﬁ—’F% oA Ssl K, 297 9] Atz A A Ham-DZ 9} v
W EFO BN, P2 Il E hrt
AA #=2H Ham-DEF} =H Ham-DAG2] Ad3A S} Oﬂé Z}(Prediction Error; P. E.), 1]
T 2 e AFES Yo B2 A S} (Table 3.3). 23 L1~L2°) v]s] 238 L3~L42] AT
Ade 23 A2 AE A9tk %, A $85 4k} A% 7} w99 2Yol B $85 415 A4
EAH A ke 2ol Hlsf oo 7‘% Hck sHA, F W] wsAgo] ueF A o2 By Lol
Hlel 37 &5 A% sleel ug FE3e] we gl _1—3454 @ Lo AT FolAla,
A& A= S7FIASS FAT 5 AMTh B =8 2328 AXGFAY AFEFEARFE o]&
sko] 77| AlEe] Akl Agste] ¥ 2= Table 3.13} Z9kth. o] #4 A= A7
Z(REML)Z 4F&31t) (Searle 5, 1992; Vonesh¥} Chinchilli, 1997)

%

23 T1~T1091A 17 BFE0l thst Type 3374 3= 919 24tk (Table 3.5, Table 3.6). A &
9 123} ye= 27 12709 M9 Ham-DE9} 671€E A Ham-DASE oJw]gict. 14} Moy &
gt we Aike thet 2ok TloA Z843E Wyt 2718 29 729 49, 285452 49 6}11
% W o|dT} (Table 3.5). AEFFEY HA &35 4138} 347 BF 718 B8 T40M=
S Fog FHFo] ofUgith nVIAE A 925 AF) g Wavt 718 By T3~T4°ﬂ
A A &5 A8 e FolshA g2 TRl ol AYEFRY L3~L4oA FA L5
A3} STt Fo A Utd At tee & & ATk (Table 3.1). wS5E3 34 $=F5 443 3
ol W Aol uyd 2F T5 A= 37 $£5 413} 3 A7 19 £F 5%l fo3 a3
o]t} (p = 0.0439). 23} Ao|R Aol w2 Ayh= v}y 2ok 23 T6~T10°1W A& &3
AFE BT folgt gweke] ohyitt (Table 3.6). &, A& A3} A& APEFERR Y= F
ot FHEF oA N, Mol RPof A& Fofst FEFe] oYttt thEo g AAIE E 714 BE S
A 7b Agto] & | mFo] Lo E stetaly] Yste] z+ 3ol AIC, AICC, BIC, —2 Res Log
Likelihood & B3| 2 3t} (Table 3.7).
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Table 3.4. Estimate of models L1~L5

1 & I (fixed effect)
L1 L2 L3 L4 L5
23 FAF EELA FAFT BELA FAY FEEA FAF mEA FAFR BELA

intercept  3.1162*** 0.5690 2.9024*** 0.7044 3.187*** 0.6719 2.943*** 0.7457 3.9159*** 0.7393
Time —0.1522 0.1855 —0.1522 0.1855 —0.1522 0.1855 —0.1522 0.1855 —0.1520 0.1855
Sex 0.4923 0.3378 0.4593 0.3325 0.6149 0.2832 0.5759 0.2699 0.7153*** 0.2492
Disease 0.1922 0.2605 0.2354 0.2791 0.3600 0.2351 0.3827 0.2435 0.3344 0.2301
Married —0.4884 0.5034 —0.5335 0.5517 —0.2727 0.4291 —0.2218 0.4629 0.2853 0.4087
Married —0.8714** 0.3505 —0.9370** 0.3972 —0.7759*" 0.3826 —0.6769 0.4221 —0.06352 0.4083

Age —0.4497 0.4884 —0.4075 0.5093 —0.6327  0.4407 —0.6060  0.4740 —0.2375 0.4766
Age —0.2857 0.3450 —0.2946 0.3561 —0.4416  0.3785 —0.4059  0.3850 —0.3225 0.3595
Ed 0.4458 0.4765 0.2724  0.4161 —1.9575"** 0.6858
Ed 0.2097 0.5128 0.2890  0.4657 —0.8867 0.5944
Ed 0.2694 0.4010 0.07684 0.4052 —1.5527""" 0.3492
Dep —0.7585  0.3301 —0.7703"* 0.3187 —2.0811""" 0.5365
Dep —0.07503 0.3937 —0.01841 0.3676 —2.7633"** 0.8157
Dep 0.1539  0.3620  0.2131  0.3540 —0.4335 0.3565
EdxDep 2.0151**  0.7434
EdxDep 3.3772*** 0.9818
EdxDep 2.0097*** 0.6924
EdxDep 0.1492 0.7081
Ed«+Dep 2.7639*** 1.0088
Ed*Dep 1.2798"* 0.5319
Ed*Dep 1.3701**  0.5474
Ed*Dep 2.9257*** 0.8498

¥ 10%, **e 5%, ¥*re 1% FEoAM FAFLZ {3t

Table 3.5. F-value for fixed effect of models T1~T5

29 Y12 Y6 Sex Disease Married Age Ed Dep Ed«Dep
T1 0.05 11.20%*** 3.18* 0.38 2.02 2.67*

T2 0.05 10.99%** 3.10% 0.27 1.97 2.63% 0.05

T3 0.10 8.39%** 3.74% 0.54 1.58 2.57% 0.95

T4 0.08 7.65%%* 3.62% 0.43 1.53 2.50%* 0.15 1.14

T5 0.05 3.12* 4.54** 0.08 2.30 1.88 1.89 2.37* 1.87*

*= 10%, **= 5%, M= 1% FEA SAHLE {5t

Table 3.6. F-value for fixed effect of models T6~T10

2y Y6 Sex Disease Married Age Status Ed Dep Ed«Dep
T6 0.4 3.58* 0.38 2.48% 2.36 0.72

T7 0.3 3.75% 0.29 2.50%* 2.31 0.84 0.08

T8 0.27 3.99% 0.54 2.34 2.17 0.70 0.8

T9 0.3 4.07* 0.47 2.28 2.12 0.63 0.09 0.8

T10 0 5.05%* 0.11 2.79* 1.36 0.76 0.56 1.3 1.98%

*E 10%, & 5%, = 1% TFoAA FAASE {93ttt

Hrhs 285870 34 35 A3 39y a5 zg
oF 4 9T} (Table 3.7). E3H 23} HolRE Hrh= 4|
= ojlEFoA B & Hito] HYZFS FAA F + AUtE AAL ARES
T3 23y A3 2371 Ham-DAF o590 A S HAsise 212 okt wehAl, AlXE 4 714
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Table 3.7. Goodness of fit results of models T1~T10

23 2= —2 Res Log likelihood AIC AICC BIC
T1 8 179.9 183.9 184.2 188.1
T2 11 178.8 182.8 183.0 186.9
T3 11 177.5 181.5 181.8 185.6
T4 14 175.9 179.9 180.2 184.0
TH 22 151.6 155.6 156.0 159.8
T6 12 171.4 175.4 175.7 179.5
T7 15 169.6 173.6 173.9 177.7
T8 15 168.9 172.9 173.2 177.0
T9 18 166.8 170.8 171.1 174.9
T10 24 143.5 147.5 147.9 151.6

Table 3.8. Coefficient of correlation and prediction error for models T1~T10

) ARE AT NS
T1 8 0.4104 23.0378
T2 11 0.4010 23.8012
T3 11 0.4303 22.7730
T4 14 0.4303 23.4270
T5 22 0.4453 22.9842
T6 12 0.6261 14.6447
T7 15 0.6392 14.2354
T8 15 0.6151 14.9031
T9 18 0.6162 15.0264
T10 24 0.6539 14.4650

2o 7|ukete] 2042 RE 24719 F9] Ham-DAFE &3 H 1, 2999 A2 EE I AA

Ham-D#5>9} W] sf &2 9k}

AA #F=%H Ham-DZ —’,\—8} =" Ham-DHE2] AdA 2} o= 2 2} (Prediction Error; P. E.), g

I B rw AF =5 Table 3.80 A3ttt 28 T6~T10 BF A& &3} A& W57}t 3715

A Qa1 A F /‘V‘/I Ham-DH+E AH&-3 2x} Aol T1~T500 Hlsl o =d Ham-D9} &

2% Ham-DAES 7He] ABAS7F F71etdas &A= 19Tt (Table 3.8). T3 23 T1~T59
1

B3l 29 T6~T109] el 52 X= Fadtgirh. |58 Ham-DR59 #59 Ham-DAS 7ke) 487
27 44 w7 et 28 285E7 37 $2% 48k 59 25280 1 2Y T100]9)
o} BEE 2.3.3ZoA AAISH 10719 B8 FoA o 52 AdATe) o G2 oS0 AE 7= 1A
olmge] A% AFATH= Table 3.99F Zoket.

23t A3FE (Table 3.8)2 53l 13} Aoj& o] 24 Ho|RPHT} ] &2 AJAA S5} o] B o
g 247) o2, o o&9 o e = Folehil BkE & Adgiek. dibHo= 23 A

E?‘%ED} A NAL s} o Hgomg oEdo| o ZolokatA|uk 13} Ao|ndo) X8 T A
(- R oq]zeﬂ o] lno].zﬂr/}j_ g 2,\1:} Table 33 Table 3 8% &af

2 e B o
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Table 3.9. Estimate of models T6~T10
1A &I (fixed effect)

T
T6 T7 T8 T9 T10
5%~ 3A¢ mEex FAQG mEeA  FA¢  wEeA  FAQ mEeA AR mEeA
intercept 2.7592** 1.2296 3.0210™* 1.3058 2.4271% 1.3421 2.3901* 1.4178 2.5637 1.5936
T 0.1354 0.2145 0.1163 0.2137 0.1201 0.2328 0.1243 0.2287 0.009685 0.2149

Sex 0.7263 0.3838 0.7366 0.3805 0.7735 0.3872 0.7680 0.3807 0.9272** 0.4126
Disease  0.2055 0.3327 0.1861 0.3458 0.2677 0.3651 0.2570 0.3752 0.1333 0.3904
Married 0.8736™ 0.4872 0.8619 0.4999 0.8961" 0.4638 0.9108 0.4813 1.2252** 0.5188
Married —0.2320 0.4651 —0.2634 0.4662  —0.1001 0.4521 —0.06034 0.4465 0.3310 0.5019

Age —0.7889 0.5176 —0.7720 0.5208 —0.8333 0.5276 —0.8204 0.5262 —0.6514 0.6336

Age —1.0301"" 0.4739 —1.0429"* 0.4866 —1.0107"" 0.4877 —1.0175"* 0.5006 —0.8751 0.5361

Ed —0.1044 0.5034 0.04487 0.5137 —0.5507 1.1008
Ed —0.2250 0.4760 —0.09617 0.4706 0.6540 1.0466
Ed —0.0861 0.3849 —0.1384 0.4036 —0.4179 0.6985
Dep 0.02581 0.4737 0.03736 0.4662 0.1318 0.9599
Dep 0.2360 0.4745 0.2456 0.4705 —0.3051 1.3786
Dep 0.5632 0.4259 0.6200 0.4485 0.5529 0.5848

Status —1.3227 0.7918 —1.4318" 0.8307 —1.2312" 0.6859 —1.1612 0.6966 —1.3197 0.9074
Status —0.6700 0.5984 —0.7352 0.6566  —0.5602 0.5605 —0.4577 0.6266 —0.6732 0.9819
Status —0.1270 0.5844 —0.1729 0.6180  —0.4568 0.5612 —0.5563 0.6120 0.0000 .

Status —1.2491 0.9882 —1.3711 0.9966  —1.1954 0.9080 —1.1273 0.9310 —1.3178 0.9030
Status —0.5671 0.6521 —0.5963 0.6692  —0.4697 0.6029 —0.3731 0.6341 —0.3355 1.1632

Edx*Dep 0.8130 1.2241
Ed*Dep 0.2714 1.6987
Ed*Dep —0.07875 0.5653
Ed*Dep —1.7299 1.1675
Ed*Dep 0.1068 1.7977
Ed*Dep —0.1031 1.3854
Ed*Dep —0.03701 1.0251
Ed*Dep 0.7089 1.4679

*2 10%, ¥*E 5%, ¥*re 1% FEoAM BAHLRE ol st

4. &

i

A F7HA] AP E5ra 72 ¥ (linear mixed effects model) 3} A o] ¥ (transition model)S ARR-3Fo] %

74 ZlEAES] Ham-DASFE ASHEYTE AFEFEARY L IF 55, JA 235 43 3

4 aET T W] mEAEe Eee BY Liolal Agtel A B olsol A, A% 2

Y L47t 78 £t oS A9E 37HE e 247]15"’J Foll #4549 Ham-DA 49} 71 =2 A
=3

4=(correlation coefficient) & A€ +5, T2 ¥ 01] 2 2} (prediction error)E 7FE4E A &3t o
Zo] Hittn FAEgith. HMolRFPq A= AIC H|RE 3 A T AR #F v o] 83
L3 Holz ol B T A4S B3 A4 oIS 24 AolZRu B2 ATHL IS o
A& = Sith AA oS A= 24 FO)RFHUE 12 Ho|RFP S o] &3 50| © £2 ARE
uololch 530, B9 AT Y 5 ARYE 930 Y T4 IAZ B39 Ham DI
2}o] 71 =8 AAAS(r = 0.6539)2 F HAHE ]éﬁ’.i}—(predlctlon error = 14.4650)& 713
£ 2ot 334 39 dudl i 4 498 WaE A)E Boel PoBE the JAAE B
d eeEe A2 2 A3 28RS 0.1~0.240] (FRAGE 0.316~0.447 Abo]) AL o Skt A
7 AT 0.64H =2 e (Mllev 5, 2005; Doehrmann 5, 2013). wels & FIFA 3

=
o d& AFE 12 o= 2y v P u o= A% st AAE AAE Zoz Tt
PEFAAR PTG Ho|RYP L o83l o FH AFE vuEUs wl, Ao|nHPL oL

2
= i
[\
ﬁ.ﬂ
o
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ot A& AsGTE. ©l= Ham-DASF 7L A|ZF Aol whet AP A FAE w2 A] ¢ghr] w2 o]
ATt

2 A= 2 7HA dAAC] drh AA, JA 25 A5 A5 15 d a2 g, vol, A
H, a2 G4 Bl 30l A Bl Fe5 AR Bkell FoF AwAA BlsHA| ok 7
B2y 23t the Zojth. 1y o], A, 424 ol F3E 718 BHo 238k E 22 o
HeEo] 24 Fol Bxte] dAFSd 011301] #AdA o] ke AFATL7E A7) Wil Tt (Osby
%, 2001; Leverich %, 2007; Tondo %, 2001; Ozerdem 5, 2001). Z& A9l 7| E 12 oA t}o], AE

W 34 ol 499 BEALE WrE A8 YSThE B ATIANA e BT
ThE @Atk AL G4 ol BAE) AEE 557 Astel A AR bipolar depression
rating scale(BDRS), clinical global impression scale for bipolar disorder(CGI-BP)& ARE3A] 9%
fHe A0t el Sol BDRSS) CGLBP At S8H8 At ol o 2Pyl oI
A5+ W AAY 2E5FEC] ol dF EPL v AEE 5 itk A e E TI0R 39
HAT 0652 AT ARE AFT) £ DA eek olei S0l 3 e g B
2] 7]A A}l (baseline) ©] B]F Y (heterogeneous)dl7] W& Aoz oAttt weld o&8S o =
o7 YA E olei e BATe AT HAT 4 Y FABL ﬁ"‘—ﬂi EPe mYS TE B 4
92 Aolch,

Wb B ATolN A ASERL How wF FI4 do] BAES) AT Ko} AL 2
2T 5 Gt BHS Aekaa Grh, SolA AF ARG RIS} T Aolth. wH, T BE
34 o} BAE RGO & A7sh A ojok AT Az}e] A o] o} Holc.

2 ATE Az QAN S8 24 A48 92 Han DR A8elol, 334 Fol B wl2)
2 P

o,

JEE 58 5 9t BAR BRe ANBTH elA 297t dnk. ¥4 A7E B9l o Aad o
2 myo] WEJATHY, o ZH A4E o] §3te] LAYT BAE WEz Bste] NET 5 U2 A
otk E, B =golA ANE FAA o PHL the A% AR 1T 5L A A% A7}
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(201413 12 32 T4 2014 28 272 £ 201414 32 2421 F| &)

Lo

oo

4L
FFA ol 2% 48H(manic episode) 2t 8 $&4F8}(major depressive episode) & 5XH S E Jl= FAIAS
ot F8 S48 ATllE B4 AN DAEY 8~10%7F A Ao Feld Uk Tz 9%
oSS AT A, SESIN ATE SAGE A0 FasAE $E549 A€ 3897 94 718 U )
S5 AAEL dlUdE 923971 3= (Hamilton depression rating scale)o]tl. & =FojixE= ddd &3
He A4E o] g3le] AAEY g TS =317 S8 ABEF TR (linear mixed effects model) 7} H o]
2 (transition model)S A|A3ATE AESE 8] AR AEE B QS RSl 23U AL
AAR LA} AT A58 A oY BT AHE ABAAG. A ALY 64K, 1248 F A A
Aol 47 B2 S0 £ A% A4S AYEFEATY Aol Yol AYAAT. 1 23S wrjz =4
$297} A% A48 o3k A ZANEEE 619, 12708 T AU $E97 A A%
THEAEYT HolrPo A AZTh o] RIAEE o] &3 ZAMERH 24709 9 sidd %
FE

297} 4% AE@t o] EmPe 2AE 2049 Fo| Fsh A5 207429 Fo A4 Lol
F7hsteiek
80! 0528, MHSERNRY, H0|9Y, U4 F0f, HUH 2L} HE,

o] AT+ 20100 EAEAR BRAG g AL/NEA] A1019159] A Y& who} 3 H 313
1 /}_;qx} (151-742) A EEA] Tt Fotz2 1, A2t g FA 83} E-mail: taesungp@gmail.com



