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A Demonstration of How the Relative Weightings of Symptoms for the Brief Psychiatric Rating Scale
Could Be Modified for First Episode, Drug-naive Patients with Schizophrenia: A Retrospective Analysis

Jitsuki SAWAMURA, Shigeru MORISHITA and Jun ISHIGOOKA
Department of Psychiatry, School of Medicine, Tokyo Women’s Medical University

Introduction: In this study, we modified the Brief Psychiatric Rating Scale (BPRS) for first episode, drug-
naive schizophrenia patients to enhance its correlation with the Clinical Global Impression-Schizophrenia scale
(CGI-SCH).

Methods: We evaluated 50 first-episode, drug-naive schizophrenia patients at three time points using the
BPRS and the CGI-SCH, drawing scatter plot distributions of both scales. Univariate regression for the CGI-SCH
using individual symptoms of the BPRS was performed and then multivariate regression using the “logistic func-
tion” was conducted to allocate marks to each item. We then constructed an example of a potential modified
BPRS.

Results: Pearson’s r coefficient for the relationship between the 18-item BPRS and the CGI-SCH was 0.8156
(p<0.001). The univariate regression indicated that 14 BPRS items were positively and significantly (p<0.05) as-
sociated with the CGI-SCH and four were not (p==0.05), with a Pearson’s r 0.8340 (p<<0.001). Multivariate regres-
sion using a logistic function provided “P;” values that could express the relative weights of individual symptoms,
giving a potential BPRS with modified point allocations P; that yielded a Pearson’s r of 0.8579 (p<<0.001).

Conclusions: Within the limits of our data, this version of the BPRS is more linear with the CGI-SCH for
evaluating first episode, drug-naive schizophrenia.

Key Words: drug-naive schizophrenia, BPRS, linearity, modification, logistic function
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Schizophrenia scale : CGI-SCH)?2%3% 0, 1(E%#%),
4 (FPEEE), 7 (RERE) LR UL 7 BB THEAMNT
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IREICET Iy 23 BORATHRRY. T
L5, WERCHIIIS U ERER TR 2 5 P E,
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A, WIROFFEICIE Uilifb U 72 BREFm R EE LS,
FBHNESBREORRLERLIERLAEE T HED
BEMBE LTERRY —NVERDIDBEEZLR
5. BIETHRL, BRHERE, HEZD DL
RAMEIZIWETLILESD L. ZONEPD,
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BUHEZ N7 BPRS %79 4 T3 UIHEE R 72,
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MINRBERERE(E : &I NEY 57— 3 VHbE) -
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(first episode, drug-naive patients with schizophre-
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T1% 5 N7 JEIRIH B B A 5 BPRS subscale % # 1
L, CGI-SCH % fit/&8 2%, i BPRS subscale D%
HHAMUEKE LT, UTouY 254 v 78K
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et biexitor+by e XN))} -1

(0<P=1, —oo<xi< + 0, i=1-N, N: EO#fF
THH S N-HE ),

x; - BPRS subscale D% i BHE®S A (0-6),

bi ¢ % 1% H OB DR ERARE.
% [ AR & 9 % IR S ERR 0 & i T o L,
EFEEZHBELAEELR (p<005) WEUFHRE D E DD
EREH A L7, ERETRONLAER bi(p<
0.05) DIERFEEIZH L, TNOHAZHA (6 5) T
HHZEICL>THRHFEENS CGISCH BHROEA
Qx5 2MH%E) 2 P={1+exp(— (bo+bi - 6))} !
WCEoTHZ, AETEZWV D (p=005) OEHIZD
WTIE bz 0&ARLP={l+exp(— (b))} &L
T, FREREBIC FERICHHIT 2) MR REA
izl ZOEAMITOMICHEL L ERE D
GIER AT 5 Z & T, BIEEWIFK & 2K TR 3F
B BPRS 2R L7z, 512, I ORBRIEERE
\2 B 1F % BPRS (modified/subscale) & CGI-SCH
8@ Pearson DA BI#R%EL (Pearson’'s 1), BEMHREL R
EENENHEB L 28, Matiricd - Tig,
FREL/FERRBY AR 54T 1R LTl Stata ver. 100V %,
pfEE RPSH, 28 (ANOVA) ZH7zoTid
Windows H SPSS ver.20.0” % Fv>, §iAi B & BRI E
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I 18 variables of the BPRS (arranged by scores “0-6") |
Univariate regressions
Coef 20 and p <0.05 Coef<0 or p20.05
T T T T T - -
I Perform the non-linear multivariate | I To be excluded I

regression utilizing the logistic
I' function as a regression function Il

Insert the respective size of the b, into the below function individually for the
l i-th item of the BPRS, P = {1+exp(-(b, b, %, + byXyt...+ byxt...+byxy)}!
(i=1-N, N: the number of items)

I i ) Coef20 or <0, and p < 0.05
[ insert x=6, x,=0 (j#1)

i ) Coef=0 or <0, and p=0.05 I
insert x;=6, x;=0 (j#1), b=0 I

I Assign the magnitude proportional to the size of P;s to i-th item and compose a possible example of
I a prototype of the modified BPRS
Fig. 1 Flow chart of the manipulation
The selection of items of the BPRS conditioned on whether coefficients are positive and
significant (p<0.05) with the univariate linear regressions is performed at the first step of
the algorithm. Then, the non-linear multivariate regression analysis using the logistic func-
tion as a regression function is illustrated. For the i-th item where the p-value is significant
(p<0.05), the number b; is inserted into the logistic function under the condition xi=6
and x;=0 (j # i), while, for the i-th item where the p-value is not significant (p>0.05), the
regression coefficients are regarded as ‘0" except for bo. After that, P; terms would be
provided for each item according to the sizes and significance of regression coefficients.
Multiplying P; equally by an appropriate constant would be expected to yield an example
of a potential modified BPRS for first episode, drug-naive patients with schizophrenia.
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B2 B Tid Microsoft Excel 2003 & L 7=.

Wk, TTAT 4y B EEIFIMRE T 5 IR
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#w  0R

EEFHREOEAHE 2L (18item) BPRS=
16.889+14.444, CGI-SCH=2.627+1535 THh o 72. T
AR B O B X _E o 454 1d Fig 2 @ & 9 124
BB EHM) THY, HERE Pearson’s r (X 0.8156,
FEMRB R IZ 07905 TH o7z (& 12 p<0.001, F

7z, ANOVA 12 p<0.001). CGI-SCH # /& Z& 1,

BPRS &I H % T A & 3 5 HE 547 T,

‘somatic concern’ (L &, ¥E), ‘guilt’ (5B F &),

‘grandiosity’ (B8 A1) B & U ‘depressed mood” (3
I ORG) HEAEE (p=005) THY, o 14 HH
(¥ CGI-SCH \2Xf LATE % (p<0.05) IEDARB &R L
72 (Tablel). ZD#ER, HWEMICHER Iz 14
JEH BPRS (14-item BPRS subscale) & CGI-SCH
MOEBAAMIE Fig. 3 &7 9, Pearson’s r i& 0.8340, R
1207763 TH o7z (£ B2 p<0001, F 72 ANOVA
TiE p<0001). CGLI-SCH % #t@A%, L&t 14 EH
EMAERE LTI, uY R4 v 7 BEEN
Ji BAR & 9 % % EIAR AT Tid, ‘anxiety’ (%),

‘hallucination’ (£J .12 X % 47 &), ‘uncooperative-
ness (FEGEFAME), ‘excitement’ (%) »% CGI-SCH
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Fig. 2 Scatter plot of the 18-item BPRS total score and the CGI-SCH score

The range of the 18-item BPRS is 0-108, and that of the CGI-SCH is 0-6.

70

Table 1 Results of univariate linear regression using each variable of the BPRS in sequence

Variable Re gregsril(l)\rllag(e)l;?ﬁcient Stgi'll('i:; ¢ t p-Value 95%11(1:‘331}{11;1?1’1%
Somatic concern 0.1214 0.1284 0.946 0.346 —0.1324-0.3752
Anxiety 0.7485% 0.0751 10.045 0.000 0.6012-0.8957
Emotional withdrawal 0.7629% 0.0750 10.165 0.000 0.6146-09112
Conceptual disorganization 072137 0.0612 11.778 0.000 0.6002-0.8423
Guilt 0.1527 0.1616 0.945 0.346 —0.1667-04721
Tension 0.7069 % 0.0603 11.725 0.000 0.5877-0.8260
Bizarre behavior 091327 0.0721 12.654 0.000 0.7706-1.0558
Grandiosity 0.1879 0.1608 1.168 0.245 - 0.1300-0.5057
Depressed mood 0.1520 0.1650 0921 0.359 —0.1742-04782
Hostility 0.7850 " 0.0863 9.093 0.000 0.6144-0.9555
Suspiciousness 0.6937% 0.0639 10.850 0.000 0.5673-0.8200
Hallucination 0.7064% 0.0452 15.622 0.000 0.6170-0.7957
Motor retardation 0.8665T 0.0972 8914 0.000 0.6744-1.0586
Uncooperativeness 0.8636 T 0.0671 12.875 0.000 0.7311-0.9961
Unusual thought content 0.6967 0.0641 10.876 0.000 0.5701-0.8232
Blunted affect 0.2975* 0.1266 2.349 0.020 0.0472-05478
Excitement 0.7358% 0.0599 12.289 0.000 0.6174-0.8541
Disorientation 1.0188* * 0.3228 3.156 0.002 0.3809-1.6567

Within the limits of our data, some of the symptoms were significantly (p<0.05) and positively correlated with
the CGI-SCH score, while others were not (p>>0.05) . Univariate regression coefficients and p values are also

shown.

*p<005, **p<001, Tp<0.001 Data for schizophrenic patients (n=>50).
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Fig. 3 Scatter plot of the 14-item BPRS total score and the CGI-SCH score

After the deletion of items “somatic concern”,

“guilt”, “grandiosity”, and “depressed

mood”, the range of the 14-item BPRS is 0-84, and that of the CGI-SCH is 0-6.

WX LAERIC (p<005) EOREFEREZRL

‘emotional withdrawal’ ([EEIEIEZ Z3H D) ITBW
THEIZ (p<0.05) BORERFREE R L7z (Table
2). EBERERIEOBREIIAEL L2E E, Ta-
ble2 TEE TH o -fERHH OREIFEHRE L 0D
AT 4y 7 EBIRALBONEEREHEDOEA
(W2 IBI9 2 & P) DML Table 3 FEFI & 7o
72, TRIC X WEIER 14 HH BPRS (modified 14-
item BPRS subscale) 2 L72& 25, Fig4 Dk
I A X A54% 5, Pearson'sr id 08579 N & L
HL, RIZ 07763 L AL TH - 72 (& H 12 p<0.001,
% 72 ANOVA T p<0.001). —EDOEEZ B L, Bf
M ETHEREDOMELTWS I LB INT.

Y kizinz, 4IE# 14 3 H BPRS O O A FHDS
100mE%s &) EHBELNBEAAT S Z L TFig
5D & 9 %I A K FE M A BPRS O 1F B Bl
(potential modified 14-item BPRS subscale) 7545 &
n7z-.
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BPRS D&% 67, lRIREHER E—MRIZB VT, 1§
AR D BRERE 2 MBIHR AL, TOEFTRE
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BEROTHELTLIZLIXITDRS., 252D, K
Wz i3, FMRIRR OB E BE % KR R B
DBREOBRMTRTIENTEL L) BHEERL
12, ThF CHERE: 5 R REERIE S T
BWIZB b 5T, BHREO EBIEIZRICS <
WD BWATE L, EEERE LW EITHINE
fEAL E N 57— % 2 P RIS R E R 15 B3 R
DEBMBEEAIL B WA R %5 L v ) R I kb
BEREFEINTVD. 2wz, BB
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wl, BELZIOIIMEKRLIDELLEIDZ IRV
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Table 2 Results of non-linear multivariate regression analysis using a logistic function

Constant —149227 0.1160 —12.86 0.000 ~1.7227- —1.2628
Anxiety 0.3434 1 0.0623 552 0.000 0.2203-0.4666
Emotional withdrawal -0.2210* 0.8526 -259 0011 ~0.3896- —0.0524
Conceptual disorganization -0.0612 0.8805 -0.70 0488 -0.2353-0.1129
Tension 0.0450 0.0858 052 0.601 —0.12470.2146
Bizarre behavior 0.1095 0.0948 116 0.250 —0.0779-0.2969
Hostility 0.1442 0.1122 1.29 0.201 —0.0777-0.3662
Suspiciousness -0.1379 0.0826 -167 0.097 —0.3012-0.0254
Hallucination 026027 05768 451 0.000 0.1461-0.3742
Motor retardation 0.1049 0.0888 118 0.239 —-0.0707-0.2805
Uncooperativeness 0.2036* 0.0921 2.21 0.029 0.0215-0.3856
Unusual thought content 0.0444 0.0761 0.58 0.561 -0.1062-0.1949
Blunted affect 0.1106 0.0628 1.76 0.080 —0.0136-0.2348
Excitement 0.1609* 0.0751 2.14 0.034 0.0123-0.3094
Disorientation -0.2113 0.1789 -118 0.240 —0.5602-0.1424

Multivariate regression coefficients and p values that were derived from non-linear multivariate regression using

the logistic function as the regression function are shown.
*p< 0,05, **p<001, Tp<0.001 Data for schizophrenic patients (n =50).

Table 3 Values of P; terms

P; [inserting xi=6, xj=0( # i),

P; [inserting xi=6, x;=0 ( * i),

Variable with bo= — 14922, by without change] ~ with bo= — 14922, bi with change]
Anxiety 0.6383* 0.6383
Emotional withdrawal 0.0563* 0.0563
Conceptual disorganization 0.1347 0.1836
Tension 0.2275 0.1836
Bizarre behavior 0.3025 0.1836
Hostility 0.3482 0.1836
Suspiciousness 0.0895 0.1836
Hallucination 05172* 05172
Motor retardation 0.2969 0.1836
Uncooperativeness 0.4328* 04328
Unusual thought content 0.2269 0.1836
Blunted affect 0.3039 0.1836
Excitement 0.3713* 03713
Disorientation 0.0595 0.1836

The Pi terms of the right column are obtained by inserting xi=6 x;=0 (j # i), with bo= —1.4922, b; without
change in the logistic function for significant (p<0.05) symptoms and inserting xi=6 x;=0 (j # i), with bo=
—1.4922, b; with change (=0) for insignificant symptoms. The P; terms of the right column are expected to re-

flect the relative weights of symptoms.
*: significant (p<<0.05) b; (coefficient) in Table 2.

Bef¥1d, CGI-SCH IZxt LABICIEOHMEERT D
DHEBROD HERHE &L LTHET L) &
BTH5D. SHICEZERMIE £FERETHEIN
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DRI H D B ZHEROHMWEA (REIF/RE) %
e & THML, ARCETHLEBZZFDE M
WL, ARICATHL2HBEIZLZRLE, HET
ZWRERHREEENZERT S (REIFHRE D

#0LA%T) TLTEATITOREMICHZ 5,
VI FEEESTWS.

AR & 512, WEIHE LT & D 5 fERIE L
ZERTH - T, bLbIVEMEHE O BRREERIC
HBWoLTh, BHITO BPRS DATWTFROFEZ D
—BIAFEE Lo CEFDOEERE LT 5 LI3HEF]
THOVEANDLLEEDNS. LA, WHIISL
TZRMIR B, Mams i, FEAOLRHICBITS

—E78—



79

7
6 | L 2R * e o
5 O 0 CHWNOOS
Vo)
e
=2
4 * 22 2 22 . )
=
@)
R
— 3 SO H 0>
T 0 * o
(@)
2 G40 B HOINe *
14N0e & ¢ *
0 966
0 20 40 60 80 100

Modified 14-item BPRS (0-100)

Pearson’s r = 0.8579
Fig. 4 Scatter plot of the 14-item total score, modified using the P; ratios and the CGI-

SCH score

The score for each of the items was multiplied by the ratio P; for each symptom. After
the deletion of items “somatic concern”, “guilt”, “grandiosity”, and “depressed mood”,
the modified range of the total score for the 14 BPRS items using multiple regression co-
efficients via the logistic function is 0-100, and that for CGI-SCH is 0-6.
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BHrohiz Tz, BHEREZEZONSE FEHY
FlEZH Y PHEFHMT CEENEEREICERIC
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Fig. 5 Example of a potential modified BPRS for drug-naive schizophrenia
Marks for each item were calculated by multiplying the ratio P; by 27.26. P; refers to the
relative weight of the i-th symptom of the BPRS, obtained as the right column of numbers

in Table 3, for each of the 14 items.

FECEHEAMNEREEICS LA VIREEZ R L
TWbELEZOLNEY. 23%d, TIVIT) XL
— B WO BRI TR S Nz, WWERIE, RE
B, wmAN, W)oK 13t LARGEETHI
RER DD BEEREE EEZ SN, WEREINE
WCHEET A2 W) BLETIE, BIRPSENL Z LS
BPRS (modified/subscale) #7155 CGI-SCH (Zxf
T AR EICHES L TnAZ SIRREREN. 2
DX, WM, RSB LR L2 - 2B v Eg
52 LT, &) ARBEER CABITE O B ERIREE
MREOHRICES L) AW RESHESN, 20
B, ZoFnEEL 52 5 EOV LD, KFTH
RARL: BREE L wHIEThsr ) EEEDIT
B3 %.
DTARFEOBRFICOERRE. T3E 1T,
BPRS Ot D #¥e & LCTHME L Tw 5 CGI-SCH
BAEOMEMESN BRI S HIEE N TH R WETH
5. %Y, CGISCHERND 7EFEICELEEDE
BRI ESNTWS &3 22972, CCISCH
OB L B EMRE L TR COFEREITo T
HARBOFEHEOMBITEHTE 2. ART
H X, HEFFEM KR BE (visual analogue scale :
VAS)" 7 ¥, ZofELE, MEEFHFIR) 55

iR & DEMETALETH D, BRI IRGE
iz B3 % VAS OF HEEHM & #¥# L 7= CGI-SCH
DRUUMGENLINLLEIATHL. T2, 0%
e S FRESE B EAS 50 Bl & |, SRR LR )T D JE B $L
ELTHRLTE GRS, A—BHIIOEI/RHT
BLBEEDPDT VT LATHILRT - THD
POTELFoTwDHZ EIF, FEEABECEFTV
DEEEOMBEE L TERTELVWER L 25 hE
WD 5.

¥/, RV VIVEOMBEE DEET LY, £
—BRBEOHEBRSMTERL D, FBEORRISL
ERFSIICBWT, CCISCHICH LAELR (E&
o) OB (REERE) 217200525
< (EoMME 4>, BOMBE1D), ZOLIHICEH
BELREHEGD R WGE, BEAFN—-BOFEFELLE
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