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Background: Behavioral and Psychological Symptoms of Dementia (BPSD) in Alzheimer's
disease are major factors of the stress not only to the caregivers but also to the patients them-
selves. The purpose of this study is constructing the prediction model through a comprehen-
sive approach for factors that can affect the occurrence of BPSD. Methods: The subjects were
293 patients who were diagnosed as a probable or possible Alzheimer type dementia under
the diagnostic criteria for DSM-IV-TR as well as NINCDS-ADRDA from March 2007 to Decem-
ber 2008. We selected the most frequent 3 BPSDs of the patients, and evaluated the effects of
demographic factors including age, sex, family history, education, and cognitive & biological
factors including Mini-Mental State Examination (MMSE), Clinical Dementia Rating scale (CDR),
visual and hearing difficulty, cerebral injury, activity daily living (ADL), instrumental ADL, anti-
dementia medication on these BPSDs. To verify the factors to predict each BPSD and construct
the prediction model, we did the logistic regression analysis. Results: The most frequent 3 BPSDs
were depression, apathy and anxiety, of which identified risk factors were hearing difficulty, brain
injury, lower ADL, poor IADL and lower MMSE score. The frequency of the hearing difficulty is
higher in the depression, brain injury and lower ADL are in the anxiety, and poor IADL is in the
apathy and anxiety. The prediction model using the logistic regression for depression is ‘y=
1.273-1.618 x hearing (if normal, 1; if not, 0)+0.024 X IADL’; apathy is ‘y=-4.463+0.060 x IADL-
0.450 x MMSE’; and anxiety is ‘y=1.753+1.476 X brain injury (if exist, 1; if not, 0)-0.16 x ADL+
0.049 x IADL". Conclusions: Although an insufficient number of subjects and statistical limita-
tions, this study reveals that the BPSDs are influenced by biological and cognitive factors. We
expect further studies that could suggest the strategy of intervention for BPSDs.

Key Words: Alzheimer's disease, BPSD, Prediction Model
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1) el AF3I8H4 8 @ ol(Demographic factors)?l 18,
BH, 71 SN, wsAE, A 7HEE o] fEalelE/del
&, B, Betoll G vlx)= A gelgict,

2) A&t 2 2124 2 8 91 (Biological and cognitive fac—
tors)?l AlE, A9, =& 557, ADL, IADL, A|vl] 2549
£-8& MMSE, CDRO| & 54 2|3/l &, F4s, B2l 9
FE A= A E E]lgitt

3) dzsto|m o] FFHeTA ISP S =3

o= At o] E(situation relation theory) %2
=

AMATE 2 o2 A (predictive design)@ AYPATL

w44
TS Bole] BEAEA WA FFL AL AA5S
FH02 BEAF WY B AAE AZ37] g 24}
Qipo]et

2 AFE Aol AL Yl Crfistu e AR TS W
Qrzsfolol e B BEAlA AT FASH HAS 4
012 T3 20074 38 20084 12871 +H9
293749 HAZARAY A u) H/4dA-AE (Clinical
Research Center for Dementia)®| databaseS AM-3F3ATt,
71930l S A2 Y3 22} 5 Diagnostic and Statis—
tical Manual of Mental Disorder, 4th edition Text Revision
(DSM-TV-TR)&] d=sto]mr 2] et7]E{17]3} National
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Stroke/Alzheimer’s Disease and Related Disorders Asso—
ciation (NINCDS—-ADRDA)%] Aet7|&[18]0] 73t A5
Foz s om, Ak flaiA = Thol Al E A Kor-
ean version of Mini—Mental State Examination, K—-MMSE)
1915 233t 4174 8] A AHSeoul neuropsychological scre—
ening battery), A/} HL=E ufofslr] 9lsto] Aufl/dE7t
Z % (Clinical Dementia Rating, CDR) [20]& AR&-3l912

ADLE 3h=toj vl X #(Korean version of Barthel Activ—
ities of Daily Living index, K-BADL) [21}E, IADL-2 S-TADL
(Seoul-Instrumental Activities of Daily Living) [22]& Ak
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(Neuropsychiatric Inventory, K—NPI) [23]5 }%}%E}.
K-NPIi= Aol A Yehe o355 W (delusion), €2t
(hallucination), 2%/5 4 (agitation/aggression), =/
SHanxiety), tH3H/EE 7|&
(euphoria/elation), F-7-&/5 4 (apathy/indifference), &
A (disinhibition), TR/E<Hirritability/lability), ©14 %
5-(aberrant motor behavior), 4+%/0F{}F35(sleep/night—
time behavior), A]8/4]15#2] H3Nappetite/eating change)
S 1299 0% Uiro] Brtska, o]t ol BsdEdt 1
of w2 Hozto] 11g FreE FAlo BIRg, 247 gk
A EA oldgol qlkar g - 1 WlE(0-47)et gt A
Z(0-33)& é‘;ﬁf& f? 7} o) Rl ARt HeE H3 4k
= 7okal, L gk o] A K-NPIgH0-1445)0] &
o}, 2 AtollA 7P Rl=7b A vehd S
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(depression/dysphoria), &

A= Criigh g e 829 °JQ(Inst1tut1onal Re-
view Board, IRB)° 1 3]
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mgo] 8 o)X ¢l Likelihood Ratio Test:= AA| & o]
Al A%=8H(Intercept Only Model) #7F 3= 4 E ] —9Log
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1. YR Hel £

BoAre] giAl 2939 F oIA7E 21198(72.1%)01 9.2

WEATZ A= FF0] 48 1%2.2 7P Wtk AZ-S 659]
A 84M7E 718 sk em 7R3t HlEA tiAA7E oF it
= ek A 7IEEo] Sl tdATE 16.7%9] &0l ik
87.4%2] Sz 7100 A A 2AIE E-85FA] AL AT,

CDR 0.5%0] 47.8%% 714 Eoka, theo] 1= 38.6%

Table 1. Variable characteristics of subjects (N=293).
bl &g F (%)
o4 =1 82 (28.0)
o 211 (72.1)
jmEs oSl 8t 82 (27.9)
= 141 (48.1)
5= 19 (6.5)
0E oY 51 (17.3)
A 65A| O|2t 30 (10.2)
65-74M| 112 (38.2)
75-84AM| 135 (46.1)
85A| 04 16 (5.5)
JIEEHoE =74 150 (51.2)
HISH 143 (48.8)
|07 == F 49 (16.7)
£ 244 (83.3)
Al P 278 (94.9)
e 15 (5.1)
A2 A 281 (95.9)
b4 12 (4.1)
L = 827
£ 286 (97.3)
X|HX|2H =& F 37 (12.6)
7 256 (87.4)
CDR 0.5% 140 (47.8)
13 113 (38.6)
23 37 (12.6)
3F 3 (1.0)
MMSE 10% o2t 16 (5.5)
10-19% 158 (53.9)
20-23% 67 (22.9)
247 o4t 52 (17.7)

F|azt zH2E Mean  S.D

ADL

2.00 20.00 19.01 217
IADL 0.

0 45.00 1817 10.40

CDR, Clinical Dementia Rating scale; MMSE, Mini-Mental Status Exam-
ination; ADL, Activity Daily Living; IADL, instrumental Activity Daily Living.
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%l K-MMSE: 10-19%0] 53.9%2 714 Wk, 20-237%
°] 22.9%°]%cHTable 1).

2. MK HSAHEISY

K-NPIZ &A%t 5254 129904 &2, £,

Eoke] Hlwrh 7 27 vl diAkAke] 1579(53.6%)1

A $-&5A4k0] AL, 12878(43.3%) A FHESAT0] AL
1, 12199 (41.3%)001 A US4 Holat st

3. CHARLS] Helol| 2 SHSAE|ISA

ojAtRLe] Holef W S-&3ARe o] FArY wi(52.3%)

He vy 73%(83 3%) & 3ol wWol vkt ek 7+ 2
olofl 1o A %74]*4 )5kt ?=4.453, p=0.035). At
Zke] wRle| w2 R/ IADLY] B+t A7t 15.644
785 Hrf 21.47= %5% s S740] ol BAKeR &
ofgt Zlo & yepthy’=-4.832, p=0.001). thAAFe] Bigle]
T2 EQRSARE EEAYo] Al (75%) Ho] gl 7
$-(40,4%) 5.tk EQF S BlEo] $=9kaL*=3.854, p=0.050),
ADLO| 4t 47} 19.289 739 Hrh= 18,628 WS o &
oF ZAto] 9l9lom(r?=2.356, p=.020), IADLY] Ha ol

NE 16.08Y A Hr} 21152 =&
AA o & {8t ltHy’=-4.229, p=.001).

Bol Zx}o] Qlo] &

4. HSMEIZA 052
1) 2200 et HE 052y
A2 PARY Ak A 229 920 AP A

ol - ez

=

 EE:

=

=

(p=0.040)2} TADL (p=0.040)0] AR=|3ct. &, o] H]

A 4-9-(Exp [B]=0.198), IADL &0 %-&=(Exp [Bl=

1.024) ©-g0] WIS} 30| tolx|i= A 0 & UERT)
2ol theh HF A5 oll A W= (sensitivity)= 68.8%
o)1l Eo| % (specificity) 44.9%°|tHTable 2).

i

2) FUS0| fEt E ofE2E

BAAY AR AT}, 2F
IADL (p=0.000), MMSE (p=0.006)7} f-9]gt #iqlo=
H 3tk & JADL <o) W25 (Exp [Bl=1.061), MMSE
S7F S5 (Exp [B]=0.638) #4152 WAYo] Z7Fsh= A
2 Uegte F3Rsel tigh 2% dlSR gl A witEs 50.4%
0|11, Eo|ki= 74.1%°|HTable 2).

= =i
s 29 e

R
o o ox rlo

3) =00l thst 2 F oE2Y

BAAY IRA AR} 2T FEH B9 Al
£AF 8 3(p=0.083), ADL (p=0.011), IADL (p=0.000)°] A%
g9}, & HiAdo)] e H$(Exp [B=4.370), ADL % l
28 £2(Exp [B=0.852), IADL $:30] W& $2(Exp [B
.050) EFe] Aol F7leh= 21 0= Lreptt,

Eetol digt 2% dSmgolA RIFEE 36.4%°]3L, 5]

= 82.6%¢]tHTable 2).

15t

4) 28o| Mtz (goodness of fit) ZH
-2 dlS5ngel mdl 7to Al E4(Model Chi-Square)
9.231 (df=2, p=0.010)2 mao| L-oJstrti 3 2= 9o, up
2hA Lo gt HE B A 3PuFo] HFsirta 2 4
AUtk P SRy o el sholA|l gk 38,782 (df=4, p=
0.000)% 20| SOt F 2= 9lon| watd FzEe| o

2 T MX— 3

TTHTO

Table 2. The prediction model using the logistic regression for depression, apathy and anxiety

95% Confidence Interval

Variables B Std. error Wald df Sig. Exp (B) for Exp (B)
Lower bound Upper bound

Depression Intercept 1.273 0.793 2.577 1 0.108

Auditory acuity -1.618 0.789 4.203 1 0.040 0.198 0.042 0.931

IADL 0.024 0.012 4.214 1 0.040 1.024 1.001 1.048
Apathy Intercept -4.463 1.422 9.853 1 0.002

IADL 0.060 0.013 21.621 1 0.000 1.061 1.035 1.088

MMSE -0.450 0.163 7.602 1 0.006 0.638 0.463 0.878
Anxiety Intercept 1.753 1.212 2.091 1 0.148

Brain injury 1.475 0.849 3.015 1 0.083 4.370 0.827 23.090

ADL -0.160 0.063 6.479 1 0.011 0.852 0.753 0.964

IADL 0.049 0.012 15.384 1 0.000 1.050 1.025 1.076
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Table 3. The goodness-of-fit of the prediction model for BPSD

Model fitting Likelihood
criteria ratio test
BRSD Model 2 Log like Chi
lihood Square of Sig
Depression Interceptonly ~ 404.678
Final 395.447 9.231 2 0010
Apathy Interceptonly ~ 400.978
Final 362.196  38.782 4 0.000
Anxiety Interceptonly  397.262
Final 369.751 27.511 3 0.000

3 2% 2A2g f|mgo] Agsirtil B 4 ok, Bt o
213 o] 1dl FlolAlFZES 27,511 (df=3, p=0.000)F 2 o]
SoJltha @ 4 glom uehA Eolof Tt E 2R AE
3] o] Atsirtal & 4= Qitk(Table 3).

5) 0Z28o| 7=
ALY SRS Foto] HE4) F9, ADL, JADL 1]
a1 MMSE7} $ g4l 2lsdoll fo3t weles vetydtt o5
AEAA S 2Yof 85t FeHSY TARES T
afj s ohEa
2.9 y=1.273-1.618x A= (A} 1; H]AAF 0+0.024 X IADL
2% y=—4.463+0.060 X IADL-0.450 X MMSE
Eok: y=1,753+1.476 X &4}

HlA 1 A4, 0)-0.160 %
ADL+0.049 X IADL
&
%LOML 384 99191 A, ¥<&A) ADL, IADLO]

I
)

Hejo] WA A9 929 SPAUOR ofSElw, B
3§90 GAFE HXE A0 SelA Yofi24-26], £ A7
o AE AASL ek, FeAo A tholA L 4

B AR ololA] wolS AOR SlolF 1Y L 1%
e BE Aok EFUE AshA7IT 4] Wo] WS Ree
% glek, B$0] Awe] Heaolel A9 Aok oJAlstA Tt
A Helo] 242 QT SRS A 24 AEut 27 5a
SHL itk B ATolAE ABe] A5t AEAEEAY o
f0102 FHHAL grot, AgE FeEe g
WS BEAFA] WAHE F717t B 4 ke

17

A% FH0) AZve.R W] 10%7h AHE 5

Rl ﬂ% HHE:V} B.?Lilt‘r

$- ko] tiek A7} 4,370 ol
AOE et ilfe:%}% Hoto]| T3t mj> st gz golo
2 FHEo] Al Al BHste] thfojol & £a3% H
Folt}, o= P2 ECko] HEA o] & Z5HA| BEEl= AA]
A Ao E epd ATt fARE 23S e ltH2s],
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fopt T Ado] otar gtk ADL2 He7) 5 2ske A
T} 1w dst 29| T8-S dhol A Algls 5 o]
FolA 1L, YFAYFAAL H Y AFYFoA 2 ER Y5
AE 54T ADLS & Ao oaAde ZH=oH31]. Aule, &
&, Ao LS iAo R g 2] FHAS 2 Yoon &
o] Aol = %%%‘9] ol whet Q14171552 ADLE Aol
£ Ho|a, o]t -&o] ADLO| F3E vlA= Hlell= F71

2 0]R.0] #|5}o]| oJ3F Ao 7 HYTH32-34], FHH, o] dL9
A A[ujgkate] 1Mol 53] MMSESH IADL Aste} o]
glom o] Al 7]5A5) Wit oz AZseHa5, 36],
P TS AAFYo| WL 71547 HolA]
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Za%l07 gel Q Ak QA= Eg%ﬁﬂ%ﬁﬂﬂl A

¢

3
‘Tﬁ
LA
‘_.
l-n
;2
lo
£
Cﬁ
PE
re
-Ll
i,
J;
rir
o2
of
o>
o
b
S -

olxll‘ao] AE = 71%’%@17} ‘12017\]t /\34 T&?iol

3} Tschanz 53} Konovalov 52| 978} dx|sh= Axfolc}
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