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Postoperative Delirium in Elderly Patients with Osteoarthritis Surgery:
Incidence and Risk Factors

Park, Eun AV Kim, Min Youngz)

1)Department of Nursing, Pukyong National University, Busan
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Purpose: The purpose of this study was to evaluate the incidence of postoperative delirium in elderly patients with osteo-
arthritis surgery and identify risk factors for its development. Methods: This study enrolled 288 patients who underwent osteo-
arthritis surgery in a hospital between May and November 2014. Data were collected prospectively. The Nursing Delirium
Screening Scale was used to detect delirium. Multivariable logistic regression analysis was used to identify independent
risk factors for postoperative delirium. Patients were also followed for outcome. Results: Postoperative delirium developed
in 42 patients (14.6%). Logistic regression analysis identified old age, low physical activity, antipsychotic agents, number
of catheters, and intensive care unit admission as risk factors. Worse outcomes, including increased hospital mortality, reop-
eration, and discharge at care facilities, occurred in subjects who developed delirium. Conclusion: Osteoarthritis surgery
in elderly patients was associated with a high incidence of postoperative delirium. The results of the this study regarding
patient populations vulnerable to delirium should be taken into account so that such patients could be identified pre-

operatively or in the immediate postoperative period.
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2% JttInouye et al,, 2014; Noimark, 2009).
go] ihAgk b= wAYeHA] o2 Satol] vlsl 674
APgEo] 2,50 =9kl B F SIS0 A
% 228 E=gkow(Abelha et al,, 2013), AQ7IE FF 4
] o]} AA HarEglcH(Robinson et al., 2009). o]E% =
T AL QAR A% L AFEE ST B
WA, B8R A3 AR SE | Aete) 2 FAPH 4
Fhol] FaFe wIA7] wiol] A 2] AP aRlS &L, 4
T 7Fsa flg alel digh A4 SA71 H asie},

AP Aol & F AT HYEL v 5 5.2%,
R4S 11.0~23.0%, 3,E 21.0~29.6%, A3 &3 &
10.7~43.9% (Dasgupta & Dumbrell, 2006) 2, A3 &3} 4
< S An BAEo] vaA A AT 4R el
T FAAA A BB £ ol HHE e FA

vl =& 13 Fx}o] H]S-(Robinson et al., 2009; Staus,
2011; van Meenen, van Meenen, de Rooij, & ter Riet,
2014), 215 o2 <13t okl 71A 23 Fuk(Inouye et al,,
2014) T T 5= AlA) 32 Al Bellelli et al., 2014),

2 ola] WhAeh= 7158 Aol (Chung et al,, 2011), %

= ““3 he A2 55 (Staus, 2011) 5 TR Qoo g 2
Ak 9ok, zhsﬂ_qqq. g0 9lAto g 013l ST} /)
AR R AR AFFER e S slonl, o F sigos
U $54 e 4, HA 225 o) 2%
At (Ansaloni et al,, 2010), & A¥H a32<]

ot FAGFS TAsH7] oot sHARE =HE @

7o 71AA3ko 7 I3t AFFEL 3R} 717 9 Q01
w)2) ot 5 glol, A Al 192 |2t 1 ol
FTALEE AAH R AT F AUrk(Sykes, 2012).

AAl AR 5 DA A B BRE APt
e 2 9 ga4e BAE dbo 2 193 AT Bellell
et al., 2014; Juliebo et al,, 2009; Kang, Suh, & Oh, 2011,
Mazzola et al., 2015; Song et al,, 2008) 2 Z¥E P = <l
3 ArE FAE o s AYH IFE BE3i) sHA
v 2R BAe] 39 WPABINS FEE FANA sl
AL =o]7] 98l F4S Adsh= 7971 Bol(Bijlsma et
al,, 2011; Kim & Bae, 2014), 5% ¥ J%‘% A glo] w2

ox 1

A2

o &
A
0

388 53l /P o2 Bk AL T83 5% ANA R
H, o]& 913 & F 74 A Aol FFE A= AL
Wab7] 13 A7t B asioh

ool & Aol FHEHOR FES AW =2 B
EWIeR FE F AT DA of el mbe A 2 f1d e
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3. g7

D 4% 8 B 29 24
OhgAbe] A Al 8ol EARS oA BAacls A
9 Bgobzacl Wl 5% #2910 ko] ALY,

{

=
Wb BALNE F VN o], A, WEAE, £
e, AAARAT, FAE, o5, A, 34

NS Tkl 2 2 HEoEL0le F 10742 4ad,

4, BHT, 27, 3R oFE 58 o, sHEE S
F3elrt. FEade F 1402 75 79, vEEY, The
American Society of Anesthesiologists Physical Status (ASA)
score¢t & F QRlow FAE I F, 55 s
(Numeric Rating Scale, NRS), n}e}A) Z1EA4| AME, Patient
Controlled Analgesia (PCA) AR, S8 A4 &5 8
A Hemoglobin, Sodium, Potassium, Protein, Albumin,

Creatinine X2 ¥3+5} 9}

2) A% Ad =7

At Agke G k5 AP} Nursing Delirium Screening
Scale (Nu-DESC)(Gaudreau, Gagnon, Harel, Tremblay,
& Roy, 2005)& AR&-3te] 27 o Fo]Au F2]€]71 DSM-V
o] A8t e oAlshs -, BAlest dEo oAl
HoJxIhS 8 Hsto] HF st 2ts AP ARS-gH Nu-
DESC == 80| sishs 8t Aol Agsd IH
o] 543E whdate] sk = gls e Aol 7243 3
T, FAAEG AtkaE, J2 R 2 ANEEA A F 57
A FHoZ FAEo] glon 7t FEEI JAIE A8,
DsARE olAlE Fnstel 7t R 024 A5E &
A ok ARS Al AQ HE AlRto] 1270 = Fal, A
kel theh YIZEE7} 86~.98% ol vl Wt AlE ]
A8 1ol F& =R AXNEHAE. IHelME Kim 5
(2012)0] M sto] =7 o] BH3 =5 ATslon, Hog =
T &l ek ARS- 5918 W2 - ARE-sL oIt Al oA}
AT & VIEe R, /I B =7 BHd e T E
85, Eo]x 860]%l 2 H(Gaudreau et al,, 2005), 3o ¥
9% HIEE TR 76, Hol= 730]03L(Kim et al,

2012), B A 7zt e 95, Eolx 89t}
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DAY A £4E AF A=FH

20143 5¥ 1597 E 20143 119 209704 Kefj gt W ¢
oM ZE A 2k stoll FHAE &S 913l UL 0654 o]
o] tidatelAl AAtet BadTak selo] A whg A9
821 ZAAE AME8lo] ZALSE I, B2k 43 9%
e 25748 5 ol A3 el W 1SR A
ok A7 Al A A7 R AT ALlA Am gl o
3l 22| A5-5 AlABHAAL, 10 2] EAlollA] HIZARS Al
gsto] 2= FH W8-S olafigh -, Azl Fofatoirt.
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PZE Toto] Fo 2 5, FAXE 2% EAE dide
2 279 st A5 E ek AsTHL TS
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Folxlon, oRI|EL QUNTAHRIIEA], 15 TFA
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7] Sl & F nkErE A ARYRE e T 57 oAt
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2] A A f-ol whE $xta ], A 9 E8oHE gl
4229012 x” test, Fisher's exact test9} t-test, Mann-Whit-
ney U-test= 24310 w, g A Al 7|9 g 717k Rl
£, wRge Bason, 4ol 932 nAs 99
& Fsr] Sfsl ST B4 ollA A 29)& logistic
regression analysis= #2180 1, B3] A3s A5

Hosmer-LemeshowZ o]-8-5}o] 2215}t
6. 22/ 1
2 o7 Ao Kejshat Wele] slstairgelilelsles)

Q1(IRB DSMC 2014-04-086)%, thgA}ollA] a7-¢] Z4-&
Bl A Q717 ot v dAbe] A whAle dEslar, H e

o

1 Ao "AH

Y 2 RF0 ME YRl YA

SWEY e T AT TAES A 2887 F 429w
14.6%%3ct,

todAle] dubA g Qlel whe g WA xto] AF AR A
Ho A WAFo] HiF 75942 vl HATe] e
70 3A|H T} E9ko m(U=-5.15, p<.001), 80A] o]’d<] Zx}
Z 40.0%011A4 o] ST p<.001). & A 54
e RxrlTu egle] 288 Wi A9 AW 2Eo]
30.7%2 &2 7Fsd 739 7.5%RT ko H(x*=26.36,
p<.001), A&7} = Bxbe] Mg WA Eo| 42.9%2
A8 N7} Q= A} 13.1%K T} =QUTHp=.008). A4, oL

F5F, BML F912, 258 2 Aol frolat zolst

ATt
A 9 B8okE g lo| mE A A 2o 543 A
o] Q= A$(p<.001), HE# Fo] 9= H$-(*=18.58,

<.001), $-&50] 9h= A+(p<.001), FPA ok =
43 A9 (c'=18.43, p<.001)7} Yl AR} A wHy

FrefsiAl w9k}, S 571 270 olsiql B-9-1rt 3
% A wEo] EYTH'=12.75, p<.001).
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A8Y, T8, S84 AEE, WNRA, el

22 B 20

S0 WE ciAxte

T8 lof upE A #A xto] ASAH i 9ol
v WL LA (7.8%) Hh H5(22.0%) THA(18.
300) FgollA O EBUYTHX=7.59, p=.022). B3 ulAS 3
735-(5.20) B} HAl vl s g 4-9(19.3%) A A
Fo] =9ho M (x’=10.16, p=.001), ASA A7} 173(8.2%),
274(12.9%) Q1 7-5-H} 334 o]l 78-9-(20.4%) S YA E
o] =9kthx’= 8.00, p=.018).

T T ol w2 A B 2ol AFAN R 7|
Bl 571 271 o813l 739-(9.6%) B} 37) o]’d2l 73-9-(33.3%)
A w ol Egko M (x*=21.39, p<.001), A ¢
A3t Fxle] A dHAE0] 75.0%2 Aukd Ao 91913k s}
o] A S 13.7%HTH =AUTHp=.010). vl 21EA]
AR, PCA AHS, AAXER oAM= frefgt ztol7t figich
(Table 2).

HH Y e dAre A Aol 9%
f8te] A DT ] BT 7k
Bl 13709] aRIES SHATE, A% U4
F78 FENSL o] T 2ALY 57124
A A Backward: Wald)L 28}

A A3 el 9 mIXE 891 Yol (p=.001),
= A FdE (p=.048), FH2 = B&(p=.029), T=
% 37] oo FHE HU(p=.005F FeAA AH(p=
0352 F 571 8lo] ek A 2 AF-L vrel7t 60 ol
H]al 70t oA 6,194, 80t o) dellA] 15.158) FEobA|aL,
= A S5t 242 7FsE Aol s Hxrv el
9] =5-& wholok 3= -4 2,378 A HAY $13 o] =gkt
PN s H8okA e 9ol vl 585 B¢
3.574H, 7HIE AFd47t 271 ofakl 73-¢-oll Hlsl 370 o) 3el
739 3.094, Aol YABEA] 982 7390l Hlal JAlgh
3% 18.638 A7 24 913 o] =hrh(Table 3).
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Table 1. General Characteristics related Risk Factors for Postoperative Delirium (N=288)
Total Delirium Non-delirium
Variables Characteristics Categories (V=288) (n=42) (n=246) x*ort p
n (%) n (%) n (%)
Patient's Age (year) 71163 75.9+6.3 70.3%£59 -5.15 < 001"
characteristics 65~69 135 (46.9) 6 (4.4) 120956) 2825 <0017
70~79 123 (42.7) 24 (19.5) 99 (80.5)
>80 30 (10.4) 12 (40.0) 18 (60.0)
Gender Male 106 (36.8) 17 (16.0) 89 (84.0) 0.29 .594
Female 182 (63.2) 26 (13.7) 157 (86.3)
Educational Elementary school 176 (61.1) 29 (16.5) 147 (83.5) 3.82 .148
level Middle school 44 (15.3) 8(18.2) 36 (81.8)
High school 68 (23.0) 5(7.4) 63 (92.4)
Physical By self 200 (69.4) 15 (7.5) 185 (92.5) 26.36 <.001
activity By assistance 88 (30.6) 27 (30.7) 61 (69.3)
BMI (kg/m?) >186 272 (94.4) 42 (15.4) 230 (84.6) 1407
<18.6 16 (5.6) 0(0.0) 16 (100.0)
Smoking Yes 50 (17.4) 8(16.0) 42 (85.7) 0.10 755
No 238 (82.6) 34 (14.3) 204 (85.7)
Alcoholics Yes 17 (5.9) 5(29.4) 12 (70.0) 0837
No 271 (94.1) 37 (13.7) 234 (860.3)
Hearing Yes 14 (4.9) 6 (42.9) 8 (57.1) 008*
impairment No 274 (95.1) 36 (13.1) 238(96.7)
Visual Yes 20 (6.9) 5(25.0) 15 (75.0) 1877
impairment No 268 (93.1) 37 (13.8) 231 (86.2)
Co-morbidity History of Yes 241 (83.7) 36 (14.9) 205 (85.1) 0.15 .700
and admission No 47 (16.3) 6(12.8) 41 (87.2)
medication
Factors History of Yes 206 (71.5) 29 (14.1) 177 (85.9) 0.15 .700
operation No 82 (28.5) 13 (15.9) 69 (84.1)
History of Yes 9@3.1) 9 (100.0) 0(0.0) <001
delirium No 279 (96.9) 33 (11.8) 246 (88.2)
Ischemic heart Yes 38 (13.2) 9(23.7) 29 (76.3) 291 .088
disease No 250 (86.8) 33 (13.2) 217 (86.8)
Cerebrovascular  Yes 41 (14.2) 15 (360.6) 26 (63.4) 18.58 <.001
disease No 247 (85.8) 27 (10.9) 220 (89.1)
Chronic kidney ~ Yes 5(17) 2 (40.0) 3 (60.0) 1567
disease No 283 (98.3) 40 (14.1) 243 (85.9)
Sleep Yes 11 (3.8) 3(27.3) 8 (72.7) 206"
disturbance No 277 (96.2) 39 (14.1) 238 (85.9)
Depression Yes 15 (5.2) 8(53.3) 7 (46.7) <.001"
No 273 (94.8) 34 (12.5) 239 (87.5)
Antipsychotic Yes 37 (12.8) 14 (37.8) 23 (62.2) 1843  <.001
agent No 251 (87.2) 28 (11.2) 223 (88.8)
Number of 0~2 220 (76.4) 23 (10.5) 197 (89.5) 12.75 <.001
co-morbidity >3 68 (23.0) 19 (27.9) 49 (72.1)

BMI=Body mass index; Tlerm-\)(/himey test; " Fisher's exact test.
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Table 2. Operation related Risk Factors for Postoperative Delirium (N=288)
Total Delirium Non-delirium
Variables Characteristics Categories (V=288) (n=42) (n=246) x* p
n (%) n (%) n (%)
Operation Site of Knee 116 (40.3) 9(7.8 107 (92.2) 7.59 022
related operation Hip 131 (45.5) 24 (18.3) 107 (81.7)
factors Spine 41 (14.2) 9 (22.0) 32 (78.0)
Type of Spine 96 (33.3) 5(5.2) 91 (94.8) 10.16 .001
anesthesia General 192 (66.7) 37 (19.3) 155 (80.7)
ASA score 1 49 (17.0) 4(8.2) 45 (91.8) 8.00 018
2 186 (64.6) 24 (12.9) 162 (87.1)
>3 53 (18.4) 14 (26.4) 39 (73.0)
Postoperation Number of 0~2 228(79.2) 22 (9.6 206 (90.4) 21.39 <.001
related catheters >3 60 (20.8) 20 (33.3) 40 (66.7)
f, ~ o
actors NRS score 0~4 103 (35.8) 19 (18.4) 84 (81.6) 192 166
>5 185 (64.2) 23 (12.4) 162 (87.6)
Use of opioid Yes 132 (45.8) 18 (13.6) 114 (86.4) 0.18 675
No 156 (54.2) 24 (15.4) 132 (84.0)
Use of PCA Yes 186 (64.6) 24129 162 (87.1) 1.19 275
No 102 (35.4) 18 (17.6) 84 (82.4)
ICU admission Yes 4(1.4) 3 (75.0) 1(25.0) 010"
No 284 (98.6) 39 (13.7) 245 (86.3)
Hemoglobin <100 29 (10.1) 4(13.8) 25 (86.2) 899"
(g/dL) >10.0 259 (89.9) 38 (14.7) 221 (85.3)
Serum sodium <135.0 37 (12.8) 7 (18.9) 30 (81.1) 0.64 423
(mmol/L) >135.0 251 (87.2) 35 (13.9) 216 (86.1)
Serum potassium <35 10 3.5) 1 (10.0) 9 (90.0) 897"
(mmol/L) >35 278 (96.5) 41 (14.7) 237 (85.3)
Serum protein <67 93 (32.3) 17 (18.3) 76 (81.7) 151 220
(g/dL) >6.7 195 (67.7) 25 (12.8) 170 (87.2)
Serum albumin <35 46 (16.0) 9 (19.6) 37 (80.4) 1.09 296
(g/dL) >35 242 (84.0) 33 (13.6) 209 (86.4)
Serum creatinine <13 276 (95.8) 39 (14.1) 237 (85.9) 3927
(mg/dL) >13 12 (4.2) 3(25.0) 9 (75.0)

ASA=The American Society of Anesthesiologists Physical Status Classification; NRS=Numeric Rating Scale; PCA=Patient controlled analgesia;

ICU=Intensive care units.; T Fisher's exact test.
gelkerke R*= 47)0]19a1, &3 o] A f-Fol| o3 27 43
S 90.3%%ct.

4. 9% 2Y A7 & 7|12t

T AT 4 ) A7) 8 717K Table 49} 2tk
A AN 4 5 3 ol 40.5%, 4 Fol 38.1%
so2 gol WAstAoH, % F 4AZEA WAt
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Table 3. Risk Factors for Postoperative Delirium by Logistic Regression Analysis

(N=288)

95% CI
Variables Categories B OR P
Lower Upper

Age (year) 65~69 001

70~79 1.82 6.19 1.86 20.62 .003

>80 272 15.15 3.71 61.94 <.001
Physical activity By self

By assistance 0.87 237 1.01 5.59 .048
Antipsychotic agent No

Yes 1.27 3,57 1.14 11.20 029
Number of catheters 0~2

=3 131 3.69 1.50 9.11 .005
ICU admission No

Yes 293 18.63 1.23 282,11 035

-2Log Likelihood=149.68, Hosmer and Lemeshow test: x’=7.59, p=.270, Nagelkerke R’= 47 correct classification (%6)=90.3%

OR=0dds ratio; CI=Confidence interval; ICU=Intensive care units,

Table 4. The Onset and Duration of Postoperative Delirium

(N=42)
Variables Categories n (%) or M£SD
Onset of delirium (days) 1.0%+0.1
POD 0 16 (38.1)
POD 1 17 (40.5)
POD 2 4(9.5)
POD 3 3(7.D
POD 4 2 (4.8)
Duration of delirium (days) 2.4 (1~9)

POD=Postoperative day.

0 2EATEL] 82.1%7F 8% AIA B 7TEL oS AR E Y5
th(x*=133.50, p<.001).

= 9

=21 e Sl HAehE A2 S A, 3& 2
oA, A, Ad7Izke] 9% 53 22 1A Aol JFS
e Fo3 BAZ Ay A 992908 25k, A
by TS dEslal dishs Aol F23ltH(Inouye et
al,, 2014). 53] 2HE A & 49 =2 A H|go] =
i, g E BES] FUH Ao g FAEo], B AFelrE
SHEY =2 B & F AT T o] S gofsta,
A w9139 291 staA Al=E Qe

B AT 2TAEYG =2 & A AW BAEL

14.6%%et. o= oo Q3 35 AP & Al

=

3k =21 3kxte] ) v E 18.8~43.9% (Dasgupta & Dum-
brell, 2006; Kang et al., 2011; Mazzola et al., 2015; Song et
al., 2008) Hrh= v Ao, At S8E e AP =
9l 3] M} wkAlEo] 10.7~17.8% (Chung et al., 2011;
Contin, Perez-Jara, Alonso-Contin, Enguix, & Ramos,
2005; Dasgupta & Dumbrell, 2006; Sykes, 2012)%1 A=
=9 Ao B SEgE F Y s
13.2% (Ansaloni et al., 2010) RTH= & xolt}, 2)4do]
U -SEred AT Sk atse e 3 Wsll =25
aL, ko] Tt Eoh A A ¥l = A
tHAnsaloni et al, 2010; Staus, 2011), ¥Fd A4F 54 $kA}
o] B¢ #Ae] FTEE g T A ETH A HAL,
< A FHH o= Q3] dutHo R FuasEd vl e
A AES e Itk(Sykes, 2012). 3HAIRF 2 74

2k oL

F

o o

\

1= p 5
IS8 Y e A AR S 5 Su e A
o] A A B 27 SAERI o= e A 5 84
)

59 At ® 7154 o7t Age] flo] Hrks Bate|
H]Z=0] Hol(Bellelli et al., 2014; Chung et al., 2011; Sykes,
2012), 7t SHAEA =5 Algh Eape] A dAo] B
S TES MBS =A ZAME 202 FAE
A SR e vol, & A W &5, 34l
3 e B89, e 5 370 o] FHEY Abld FEA
PA FFSC volo] g 704 mlRtelx] A W Eo]
4.4%%01}, 70thollA 19.5%, 80A o] el 40.0%E %
AtElo], G UFF A AEo| FAH STk
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Table 5. Outcome after the Development of Postoperative Delirium (N=288)
Total (N=288) Delirium (n=42)  Non-delirium (n=246) 5
Variables p
n (%) or M£SD n (%) or M£SD n (%) or M£SD
Length of hospital stay (days) 18.9+10.4 209+179 18.6£8.5 -0.42 673
Hospital mortality 3(1.1) 3(7.1) 0(0.0) 003"
Reoperation 12 (4.2) 8(19.0) 4(1.6) <.001"
Discharge i
At home 2306 (82.8) 7 (17.9) 229 (93.1) 133.50 <.001
At care facilities 49 (17.2) 32 (82.1) 17 (6.9)

TFisher's exact tes; T Except hospital mortality patients.

ol ofe] ATl A A 890 R XA H(Noi-
mark, 2009; van Meenen et al., 2014; Witlox et al., 2010),
FE T =909 A A BAES AR AFelME 75
Al o] =91 82t 5 42.0%llA Aol sl ek Robin-
son et al., 2009). =R1eAIN A7 B o] F2 o-fi+= oY
AR} % Qs ofg] £Re) obER g, Aol 2 g
7} 750 ol QA7) Ak Bk e Bk WAk
E3t= 9l 9913} ddFAJo] ltk(Inouye et al., 2014; Staus,
2011). =R1917+0] S71= @A o] B0l HokAlL
3] 654 o2l Fd & 157} 20061014 20139 A}OI
1980 F7kek Ao vlsl, 804 o)}e] Edd A FEL
20063004l 20133 Afo] 3.58)) o] F7slod(Korean Na-
tional Statistical Office, 2013) 118 34} &2 QI8 Awt
MBS S718 A0 R s o Q. o]l L At &
2 IWH & At tig A I AE ST A
g5}t
T A 222 7k T ﬂx}iﬂ‘r Hz7lTu E‘r
5] 8.8 el ks B B0 £ T A BAE
2,378 =S8k}, o= - A SR Yol s %X}E‘:} =1
& Hz7|7-5 Aot 8k A ol vl Erh= o
TA7e} fAFsITHChung et al,, 2011), 38 Y $kato] &
52 7k el WAl o ok A8 slwlal, ol
B B AT 2, ke AR2s 997 571

< sl 7397} 2rhBijlsma et al., 2011; Kim & Bae,
2014). olefeh Alel oksh 4t} 2 Aol 417 2E
alg WL, el et vl 371e Sl ol Al
H‘/‘J}Q] 2 & 9Jof(Inouye et al,, 2014), FfHo=
A Bape] 294 2 A3l 47
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7HA1717] 1%k B4l o] B asrh(Sykes, 2012).

¥ Aol A4 oFE B e iAol $190.20)
SIck. ofe) Aol $-4%, TR B2 U 55 24
Aol gorg vl RS Bgaks A9 Au uAl Sigol
=i B sck(Inouye et al,, 2014; Noimark, 2009;
van Meenen et al,, 2014), SHE Y =2 Ao 49 &
2 sEdls 1A} L FRAol} sk T AnE
53| (Bijlsma et al., 2011; Kim & Bae, 2014), F#49 &
Apgol 7lek BAFE WEh AN oFEE Hasts v go]
8 5 glom, 4 MAHIE 47 =28 5 982 ol
5 9ok A oFES Baahe B W A 4%
A obEe) §9E ZAINTL £& Fol oHES A
oAl obg & Roksis ol A ok FAVE Wes
(Inouye et al., 2014).

FEA QA A A 9829 5 A1 B Aue
& 711 a3lolgir}, 2 ApolN FeAel g 8
75 00004 o] WAIBk Rl ol $H4E F FEA
AAIgl Bkato] 4 HAYE 78.7% (Ansaloni et al., 2010)<}
AR Asfolet, FEA Bje] A BAEO] L ol

Z

41}1'

=

£ 3] B TS5, NG AR Fof, AR AR, B
2 5o FHEE 72, Hoato] A, Bl 8ol gk ~E |

&, A o 8RlEe] HEH R S vX|7| wE
o]t}(Abelha et al., 2013; Pauley et al., 2015; Steve et al.,

2014). WebH & F B2 a3 S QA TR S0l

i, BRI 2EHAE FA] e B 2AsHE Aol 2
asith B2 o FHEEZE 22 e Fee e T

SE7F =AW, &5 0] BolAe A= A% AdaslHt
#H=E 5 9drh(Steve et al,, 2014), WA 5 T WE A7)
o a3t &2 7HElElE Hrtsto] AAsH= Aol Ba
o} olet 22 AW f18 a9 o27hA] Qklo] =] 9l
th= B40] oo, 7 8RIZte] Al B3l A8 A= A5

9'L



staL, o] 291S FAlAY dslr] sl og o] ¥
o] #asitt.

FBAY & =9 A A Y e £ g

38.1%, 4 The ' 40.5%3, 5% F 2] 80.0% o) o]
G 3 ool ARk AT ARG} MLk

(Abelha et al., 2013; Ansaloni et al., 2010; Robinson et al.,
2009). webA] 4 AFRE A WA 78 B S
% 27100 o) AF2 Wl WAk Aol Bosit. w3
M) AL7IRKE BF 24901901t DA 99 Bk
Ao, A A 7IRko] oA 4 T 2R} 3ol A
Q) QIS w18 98- ol=T 5 T A7l Ay
o AT Zhol| P - 73S Wlalslole o, AL717E
F AV B4} 39 T o] BAR Bl om, e
A8 Al A Aol folshAl B9ttt Abelha T
(2013) 9] AF-olM = o F A go] LAY Fate] A A7 17
Z AFgEo] 5.28) Egkon Mazzola 5(2015)2] AF-ojlA]
A A BRI 2 B9 B Bl folah
WSIT) B ATAT T BT 82196 Fe] ofd B
2% 2PN H USRI, hE dTelile Aol B
& B B4 T QAR0) 7271 2.5 B9k 6
¥ Feto] ApgEo] 2.5~3 08 E=9kth(Abelha et al., 2013;
Mazzola et al,, 2015). & A= AQ7|7t F<t 34} 2] ©r)
AAS AR AL U FALAL 229 39 0T

o] 3 BA e of )3 Trbe P Qs Ao = AlgHr},
AR B 520 AFsl= :é‘rx}% B35S AT

wH9| 755 5 A &5 S7HE B Hrh b
o] Ao AsrE dEttBijlsma et al., 2011), dHA]2H
T 3 WAk AU Ao o|3kE, AMYES SV e
3 35 Ad 9 D75 Fae S vA A=
o] olFetA] kgt FAAR S gt 1R
A = Skl T U A L wE 35S A A
WS AT e Aol Fasith A A S flsiA
© A R Y] g S 8RS ol = AN Y A
A Y FAE AT

L=
She Rlo] Base], 54 T WL 2] s, e 3

R

2 A7 BRAU0R o AYHs w9 SRS
O 5% F AT MAET T A of o] whE A

) $18 A S AN A Eﬂ%i
B2 14,6030, %

FEAE) AlFho] Sl
F 37 obol helle] 4k, 24 Q1
R g s ohad wgon, el A%
F 2 49 0]9ic}. Avdo] WISl Skxl = Advto] uug o].

B} AL F AR B9kow S

9k, ©90 F 2 dont AR Qi ngol
ok} whapa] A 0] 2% Sixje] = ubg 7ka
Shuhe 388 sl 5% F 4T S sk Aol
P93, o]Z ¢l At A 91 Q1L B3t A kA
AGTL olE3He Zlo] Fasieh. w3t olSH 4 24 9l
Yol % A AFH A PPNEFAZ 283
= 2ol dasir}. o] A3l 5 ATelM= FRdd v
#ape] A A ASET AL A S AT e
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