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Statistical primer: checking model assumptions with
regression diagnostics'

Graeme L Hickey™*, Evangelos Kontopantelis™, Johanna ).M. Takkenberg® and Friedhelm Beyersdorf®

Key question

Regression modelling depends on many assumptions,
but how can we evaluate them?

I

Key finding

Regression diagnostics, many of which arebasedon | |§ o - R
residuals, are a valuable tool for assessing model v @
assumptions.

|

Take-home message

Reliable results depend on correctly developed
statistical models, and proper diagnostics should play Hat-Values
an integral part in this process.

0.10 0.15 0.20 0.25

Summary

Regression modelling is an important statistical tool frequently utilized by cardiothoracic surgeons. However, these models—including lin-
ear, logistic and Cox proportional hazards regression—rely on certain assumptions. If these assumptions are violated, then a very cautious
interpretation of the fitted model should be taken. Here, we discuss several assumptions and report diagnostics that can be used to detect
departures from these assumptions. Most of the diagnostics discussed are based on residuals: a measure of the difference between the ob-
served and model fitted values. Reliable and generalizable results depend on correctly developed statistical models, and proper diagnostics
should play an integral part in the model development.

Keywords: Statistics - Regression « Residuals - Assumptions + Diagnostics

Hickey GL, Kontopantelis E, Takkenberg JUM, Beyersdorf F . Statistical primer: checking model assumptions with regression diagnostics.
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Figure 1: Scatterplots of 4 different datasets known as Anscombe’s quartet [8]. Each dataset consists of 11 data points (orange points) and has nearly identical
statistical properties, including means, sample variances, the Pearson’s sample correlation statistic and linear regression line (blue lines; g; =3, £,=0.5).
This well-known quartet highlights the importance of graphing data prior to analysis. (A) A simple linear regression model between the outcome Y and a single
continuous predictor variable X. (B) The inappropriateness of ignoring non-linear terms in the regression model. (C and D) An outlier point and leverage

point, respectively.
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Barker, L. E., & Shaw, K. M. (2015). Best (but oft—forgotten) practices: checking assumptions concerning regression
residuals. American Journal of Clinical Nutrition, 7023), 533-539. doi:10.3945/ajcn.115.113498
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Interactive  Cardiovascular X X

and Thoracic Surgery, 28(1 )’ Figure 2: (A) A scatterplot of data with a linear regression line fitted of the form Y = 8, + 8,X + «. (B) A scatterplot of the predictor variable (X) versus the residuals
1-8. from the model in {A). A clear U-shape pattern is displayed indicating a possible quadratic relationship. (€) As per (A) with a linear regression line fitted of the form
doi:10.1 093/icvts/ivy207 Y =8, + B8,X + B, X + ¢.(D) As per (B) but with the residuals from the model with a quadratic term. No obvious trend in the residuals remains.
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Figure 1. Scatter plots and histograms of data and residuals. (a—c) Residuals versus fitted (predicted values). (a) ‘Well-behaved' residual
pattern, demonstrating randomness. (b and c) Non-constant variance (heteroscedasticity), violating the assumption of constant variance.

Casson, R. J., & Farmer, L. D. M. (2014). Understanding and checking the assumptions of linear regression: a primer for medical

researchers. Clinical and Experimental Ophthalmology, 426), 590-596. doi:10.1111/ce0.12358
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s=5THE(CU OR RR ER) 23-83 7 =3-3 2 23- Irﬂr*‘*'ﬂd zl
4-88

c HIEZEE (M), HERE=3 HE WEZE=HE Y, FEYE=01E, 22
==E+%S(CU, OR RR ER), 23 EE'E - HEE, =23 Aotz =
Z-LE I EHE_EY T2 UE_EE T2 UEI_RE VI ELE_EE 7|82
SE_L =, I 2AE_{E

d T EWEHEEH
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A=A
1 (% =|
°

DataSet 4 & x

A
= B
Sk

-

L : ANOVA table
=

14
. 492 29| RAIF 3 2ol

ol RO/ o £ =l Mof)) 3| A2l Mot U MEE 20l

Dummy
Variable ANOVA®
aIE=]
oy HEg  ARE HEHE F 2058
N 1 | 1398780 4 349695 7.627 <001"
Cha3| 2N
T 4447 387 q7 458449
CIE3| Y2 1| 5846167 101
2 | 1726.927 8 215866 4874 =.001°
QA= T 4119.240 93 442973
L sl
2= MM  5846.167 101
3 | 2208953 14 164.211 4.027 <.001¢
==, Tt 3547.214 a7 40.773
Ol L7hA
HH| FB46.167 101
a TAMS ETYHILZH
e b. GISAL (M=), MRl RE=3% H2 HEHEI=HTE RN, ZELE0E,
B ZOME_E+HE(CU OR, RR, ER)
o, WEX}; (dg), HEISE=3R HE Ij2d EH HH 7% 2=4E=0]Z,
ZRYES=EFYE(CU, OR, RR, EH} e M N=1-13 S LA BE-A
SPSS M SIH_IE ! !
oA d. qu*lr (Aler), MRS B_3X HE AYSTE)HE IR HEAE=0Z
ZAOHE_EHE(C OR, RR, EH}, EH-HDE FAHAIHE 5}
Opdls ZE-LE F|ETHE] =7 7| EUEL_EE T EAEf —?% &

JH_2E 2 dE_LE, J=dE_IE
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AHEA B
HEZF= A= #FE A= =04 EA
- EES =] E [=]sT i) )
DataSet & & = 2 EFS 28  HE t cose  IX VIF
1 [4h=) 37.454 1.252 28.820 =.001
ZEYE=O0E -2.537 1.416 -162 -1.791 076 958 1.043
== —H| & | _ - -
Dummy A2 Efj=H| = A 2.746 1.737 141 1.581 17 983 1.017
Variable ZRHE=ExE(CU, -3.189 1.484 =210 -2.149 034 824 1.213
=] OR, RR, ER)
=
e oE-% Y -3.872 1.491 -255 -3.597 011 817 1.224
2 [4h=) 35101 8.224 4.266 =.001
Cha 3| YA ZEMEl=01= -2.836 1.523 =181 -1.861 066 800 1.249
A2 Efj=H| = A -.909 1.858 -047 -.489 626 830 1.205
—~ ZOHEEHE(CL, -2.815 1.581 -185 -1.780 o7a 702 1.425
CtE2HE=M OR, RR, ER)
e oE-% Y -3517 1.482 k] -3.357 021 787 1.270
Bt H-ApOH © 2.829 1.476 185 1.916 058 B11 1.233
A N
e BH-HEY ST 2.358 -013 -134 893 785 1.274
=
= BHE-LE -1.581 1.530 -120 -1.034 304 5BA 1.770
BE-AMFE -.438 1.095 -038 -.400 a0 B48 1.180
3 Ab= 28.575 B.345 3.424 =.001
7|2 )t .
pe ZEME=0E -2.590 1.503 - 165 -1.723 088 757 1.321
oA 7H :
A2 Efj=H| = A 826 2.044 043 404 687 631 1.585
2RYE=E=xHE(CU -2.150 1,506 -141 -1.347 181 634 1677
OR, RR, ER)
Sjiﬁfm e oE-% Y -2.340 1.708 -154 -1.370 74 LT 1.806
Bt H-ApOH © 1.237 1.627 081 810 420 608 1.432
BH-HEY 770 230 03z 335 738 758 1.318
BH-US -1.675 1,653 -127 -1.079 284 505 1.881
SPSS HE-MEE 1.030 1.165 089 B8s 379 F90 1.450
%E:‘ja:‘ﬂl'-'g'- H A ey
5 7| ELAVEN 71 -.043 342 -021 -127 804 258 3876
(o)
B 7| EME 25 -.258 228 -153 -1.133 260 383 2.609
7IEME| BEE -169 325 - 077 -519 05 315 3176
7| ELBEf_ =T 684 245 305 2813 006 503 1.685
==Z41tH 7| E£ME_T 2 088 250 053 351 727 306 3.268
A
Sk FEME|_EE -110 396 -.049 -.278 782 227 4.409

Eaua =THEOLEH
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AR X [ 3] EFE_A0MREE0 AR DRl %

(M=102]
MODEL 1 MODEL 2 MODEL 3
i B SE B t o VIF B SE 3 t o VIF B SE &} t Il VIF
DataSet A E (&=l A 1252 %520 0000 /AT B9 4286 0000 2855 B36 3424 0001
ZEUE_OEZ -2E37 1416 D162 1791 OO7e 1043 -283¢ 1523 -0181  -1861 00 1249 -2ERD 1508 0165 -17X 0088 1.320
AESE HAH T2 o7 1737 041 A58 017 1017 0805 1858 -DOM7 0489 0426 1205 OA% 2044 O3 04 0887 1585
oo EHE EFEE 3 148 020 2149 DOM 1213 2815 1581 0185 1780 0078 1475 2180 15% 041 17 QI8 157
I:l:l.% (] ?;I\_}E_J-I:ﬂ% - g - == rd P - - - e - ] - - L
FHES 32T -3872 1491 0255 2597 0O11 1224 3517 1492 023 235 0021 120 230 178 01 -3 0i7 180
Dummy LR AP 289 147 0185 1916 008 1233 1237 157 0081 08I0 04 14%
Variable HEE_ R 0317 23 OM3 013 0893 12 070 2301 0032 03B/ O7T® 1318
OHE 7| CREE "E“: -1881 1530 -0120 -1034 03 170 -167 153 0127 -10/% 0284 1981
= ™ = AEZ . . o
HEsE_ 0438 1095 -00GE 0400 0490 1780 1030 1165 0089 0885 O3 1450
JIEAFEY 713 0043 0342 D0 D127 0B 3Em
JIEHE_ &5 028 028 0183 <1131 0280 249
JI2HE 2L 016 03B 0077 059 05 317
JI S " DéBF 0245 035 2817 0006 1486
Ch=3| =M 7| EAEY T2 00BE 020 0063 03 0757 328
JIEME Ex 0110 0% 09 078 O7E? 4409
F=RE27 [pC 0T, F=238 af i =ap =187 (pC 0, B =295 alif=2% F=UIT i) B39 af =29 0W=1 753

7H5APO| ULHHEM T} 7HS AP} QIR|3H QREA U 7HEALO| 7| AR} 229 Zof O]X|=

o1 = 35| Holl HAA 2242 HAIRF Zap7F [& 319 &A= 0] UG,

=4 5| Y 2L 1L\ (F=4.181, p<.007), 247|(F=4.181, p<.007), 37|(F=4.181, p<.007)0 M B=

AZAEn BAMOR QOIS0 SIHRY HHHS U0 o 20.8%, 280N o 235%,
3THA| 0| A 2F 29.6% 2 LIEFSTE Durbin-Watson S4| &2 1.7932.2 20| ZAtSH 22 EO

fﬁfij%?l 2P| =AM JHHO| 2|7t Qs o2 WL, —E—tf%%FZI-,-(Vamance Inflation Factor,
VIF)= 25 100|2Fe 2 LiEfL OESd4dd 24 Gl AL =2 HHEAL.

%@M (Che &ato| =0 7|)
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AFEEE

DataSet A E

Dummy

Variable
=7

212
232

7|= 7 g2t
Aot

[ 3] EFE_A0MREE0 AR DRl %

[N=102)
MODEL 1 MODEL 2 MODEL 3
= B SE B t o VIF B SE &} t o VIF B SE B t o WVIF
(&) 7454 1282 29920 DO /IO B2 4266 0000 MEE A 3424 0001
ZE4E 02 -2537 1416 D062 1791 OO7e 1043 283 1523 -0IB1 1861 D086 1249 250 1503 0145 1723 O0EE 13271

AESE HIEHF2A o 173 0041 -1581 017 107 0809 1858 007 D480 0426 1205 OB 20M  OQM3 Q4 08T 1585
oo EHE EFEE 3 148 020 2149 DOM 1213 2815 1581 0185 1780 0078 1475 2180 15% 041 17 QI8 157
FTEEF AEE -3sm 149 025 257 001 1224 <3517 1497 0231 237 0071 1270 230 178 IR <13 017 18l

HESE AR E 8% 147 0185 1916 008 123 123 157 0081 O8I0 040 143
CREEE_CRF 07 23 003 O0M 089 12 0T 23 002 03B OFF 1318
HEEE L= -B81 150 -0120 -1.03 03M 170 -1.475 1553 0127 -1.0%% 0284 1981
CREEE_LES 043 1085 -D03E 0400 0490 1180 1030 1165 0089 0BSE  03% 1450
Pl e = AL OM3 0342 001 017 0% 38%
JI2HE 25 0% 028 D153 <113 0280 2aR
JI2HE 2L 0168 03B D07 D519 0a5 317
IR DéEF 0245 0305 2813 0006 1455
JI2HE T2 DOEE 0250 0053 0351 077 3B
JIEHE EF 010 03 D9 007 O7ED 449

F=7.627 [pCaDl), B=208 AR =2 P 874 (pCDl), B=295 AliRs2% P p<i01) B39 AR =29 P17

(% 20| =0 M A&

3|77 4-2f gl ﬁ%’éﬂh 1D oA £ 2RYE0| S4¥EQ AL (B=-210, p=.034) O HHRHO| 33+ HHY
B (B=-255, p=011) ZHZ'—IEOH 2()HO R QOISHA| LLEFHTE &, YR SO 2251 ZHSAEL S48 50
DBt 7L ANt 22 RO 2ESHe ZLSALLCE 3RO 2R5HE 2EBARS AR O£t Gol5tH He HOR
7hE At

2870l s, SAHA 5 HHSY0| 32 HHA B (B=-231, p=.021) A L0 H()HO2 QolstA| LiEr T,
ALEZAO SIYUY Y2 BE GoI5H Yo O|X|2| Rote HOR LT =, AU S0 2E5HE 7S AL
S48 50| 25t 7t AN A EIF O 2 HOR B 9Lt

o
':._*71|01| M, %Zﬂ%—’r—fﬂf ?J—E"—i._”o"o oGS 5 FolofA| S

w

=71(3=-2.813,
2707 501U 45
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Table 2. Logistic Regression Models for Suicidal |deation across Life Cycle

(N=7,000)

Young adults (n=2,549)

Middle-aged adults (n=3,422)

Older adults (n=1,029)

_ ) Univariable Multivariable Univariable Multivariable Univariable Multivariable
Variables Categories
Crude OR Adjusted OR Crude OR Adjusted OR Crude OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Gender Male 1.00 0.97 1.14
{ret. Female) (0.69~1.45) {0.74~1.27) (0.76~1.70)
Education level < High school 233 1.62 1.85 1.58 1.00
completed (ref. = College) (1.58~3.43)*** (1.05~2.49)* (1.34~-2.57™  (1.12~2.23)" (0.35~2.56)
Presence of No 1.33 3.67 255 2.60 2.16
spouse {ret. Yes) (0.90~1.95) (2.58~5.20)™ (1.72~3.78)™" (1.74~3.69y" (1.37~3.39)"
Monthly < 4 million 1.76 1.73 1.19
household (ref. =4 million) (1.20~2.59)* (1.31~2.29)"** (0.53~2.65)
income {wor)
Self-esteem 1.36 1.19 1.27 1.13 1.37 1.22

Stress level

« Self esteemO|

(1.25~1.44)™=

High 471
(ref. Low) (3.05~7.27)"**
LIS A

= T

(1.12~1.27)"*

3.26
(2.07~5.15)"*

(1.22~1.32)"*

3.50
(2.64~4.65)"

= ArEo| k= FOrgILt. 2

(1.08~1.18)***

246
(1.81~3.33)"*

(1.28~1.47)"*

452
(2.99~6.82)"*

(1.13~1.32)"

221
(1.38~3.54)"

. AEYALZTO| G2 AL 52 AFZHO| RFAFO| £} 471HY EC7?
e 95% CI??

« OR??
e Univariabal

vs Multivariable??
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Logistic regression model

P

3| Al log 5 = Bo + Brwy + Bama + -0 -+ Bm®em

>~

« P= AtAO| Hd =E(FS0|

St
=
¢ Odds(2Z)=p/(1-p)> 2= LHAEO
=2X| 2|0

—_

« Cog_impaired=1/normal=0

e normal O|H,

In(odds(normal))= B,+ B4 X 0= [3,
Cog_impaired O|M
In(odds(Cog_impaired))=B,+ B X 1= B+ B4
- In(odds(Cog_impaired))- In(odds(normal))= B,
- In(odds(Cog_impaired))/(odds(normal)))=In(OR(Cog_impaired))= 3,
- OR(Cog_impaired))= e BT =exp(f3/)

exp(By): /XX SH7t Sl At

=Hof| |3l QXX SHt Qe

AFEHOAM 22 2 H|=0
eXP(B1)HH O[Cf,




W XtH| (odd ratio)2| MM=|1Zt

A X}H|(Odds ratio)2| 95% Al2| 27!

@lﬁ)r ] p<0.05 >

] p=0.035
@[ ] p > 0D.05

. DA DY ORE MUKt A0|9] ARy HE oj)
. 1IN Q1% QAXpF R0 gl g o)
® : MAH| Q| B47} S0 U2 7H540] 95% > AF| MAHH| 7} 10]0
Tt A OIXE ALO|Of QBO| FEY G TH5HL 5% 0]2(p<.05)0|2kD
4

QOISHA Z7tst Ctn e £ QS (p>.



Odds ratio?| 2|0|

0 1
Odd(cog_impaired)=odd(normal)

>0 >1
Odd(cog_impaired)>odd(normal)
(ex. OR=2)

<0 <1
Odd(cog_impaired) <odd(normal)
(ex. OR=0.5)

2IX|Xof O] 7} 2=
of &= OjX[X| E’JS

g0 AF I:H|='| PPN
St J-EOHH =0 &
st s 0| exp( B1):2|:|H

°|XII10P:L+EHHI Aol
OE0|A 20| Mgt
7+5’40]| exp(B,)=2tH O
C}




Univariate vs Multivariate analysis

Chei S

(multivariable analysis)

~ N
t-Z2%, oneway- EsEs EE B
- 2fTlIT—=,
ANOVA, Cha3| 7 2 M, L1 e e
A AElI HAJ X|¢§l 'E'A—-!
Ii-'_l"n'_' ExI——l |
\ y,

4 A 4 A
BEE|X] g2 S4itH] BEE HEfe] S4tH]|
(unadjusted OR) (adjusted OR)

. J \_ J

= misoto) CFS2X AT 248 S =
=TT e HACSO| A2 OE HXS
BAME HE @A =T ';;qu;;l Sot0
| iy —



Univariate vs Multivariate analysis

= LT ™=

chS 2 AM0A QO3 Bt £
X

> multicollinearity(C}
6f0] tH MEH
CHH EM/CHS

> %= modeld|=

A A _T'_I':'EI of

O L-O —_
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Multiple linear regression
vs Multiple logistric regression

e rE

TNET

Enke) xS
g—l%ﬁ %"_I_Cé;l
L

—p)

it(2| Adj R? Nagelkerke R2

ol &

Hosmer-Lemeshow test

F1ogtQ o Jp

Ral

ne ' Ha < | Jin oy

= ot 2| HAH S 4HH|(exp) 2
95% CI(ME|FZh
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SPSS &5

data_LR.sav

Data file: sample

book

ing

Variable cod

)
Tl
7o
™

5o
<k
|

of!

oF
30

i)
=il

KIr

<k H
BN

[=]Y
B

<k 1K
B

a2
a2

XL, 1=0{X}
THLLO|(85M O] & ~)

0=

sex

age

gz

274 o[5t 371 o] &

<9

0~9 ch_dz 2

IADL_2g
ch_dz_total

al 4
WHr &

C1.3

a2
A2

0~11

ol
[

Cognition_2g H|¥%

80|

0-7%H

0~12 gds_15_2g

2 2(GSD-15)

AL
=

GDS15 _sum

4r <+
Ko B




0=27Hf 0|3}, 0 1

ch_dz 2 ch_dz 2 N
-dz_2g 1=374 0|4 - 27 0|3t 374 O] 4
[~ RS e Re X
LT () = BH ey A
& HATHD [PID] < ch_az_total — ch_dz_2g OIE(N):
& DHE [age]
o 2 [sex |m;dz_2g |
@) living_alone [livin... sLr
& edu_2g [edu_2g] |'-:'—Vé>'55'_29 |
&> |ADL_2g [IADL_2q] @ 1
& N _iaugs) midl s
oo By _sgmmo |
& TAL AT . R AMRe ez 2¥Y 7IZY L M2e 2
& GDS_1528HE
& ch_dz_2g[ch_dz.. JEZE 1 rME22 2
&) perceived_health... BHV): @ 2|1 ZZHA) |
&> cognition_2g [cog... A AESZZ2HY)
&) GDS_15_2g[GD... [=
© AIZB-Z2=3HS) AEZF Z5AHP)
= O AAH EE= ABRZEV)
o oMy NEZ—= M2 ZHD):
- ! Lowestthru 2 —=0
3 thru Highest —= 1
|_|||,|_ _-':I:lg_.
B3|
O ERAUA CHS 2R B 2I(G): -
@ CHS 2 A 2= O ZHDEY = 2I(E)
[ EEHIFE2REA(B) Lid
© 7IEHRE 2HO) B 47 SRE 412 M55
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-Ee L

O E(N):

GDS15_2g

23

GDS15_2¢

| S5 HA
ds 15 2 0 1
s_15_
< < 0-78  8Ho|At
=Xt 2 ving_a g =0 wioz moiuz
=7t 2 edu_2g
27t 8 2 IADL_2 LR > BB
=7t 12 0 opMzd | ¢ HATHD [PID] GDS15_sum —= GDS15_2g
7 12 0 Az g & 2R lage)
= = L A9 [sex]
A M2e ¢He2 I 7|12 D M2 ¢
NZEZ ITEEE
O 2V @ JIZZHA)
O AAE-ZEZHY)
O NAH-2EZNS) © 21EZ SAHP)
O NAH EE AFSRHEEZUV)
O BN AEU—> MZ2 2O
- . Lowestthru 7 —=0
8 thru Highest —= 1
HM(T Z JHA)
HERI|(C
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s | ud [23F0.] &9 =L s o
]pun :’v‘:xr 8 0 CHATAHD °‘= g 10 ==X & HZ(S) » 23
| age 2%t 8 0 0t {999, HIEHEY. . 999 10 =2E2Z% & HZ(S) N g
| sex 27t 8 0 L {0, SRH... 9999 10 ==X & BN N o
living_alone %Xt 8 2 living_alone {00, SH}... =1 14 =QEX & BIMN) N 2
| edu_2g 27t 8 2 edu_2g {00, 7H0|AHES0|&h) g2 10 =o=x IZ2(N) NEE
|1aDL_2g 27t 8 2 IADL_2g {00, £T).. gie 10 ==X H2(N) N e
|ch_dz_total 2%t 12 0 CIPSESE TIPS o )= gl 12 =9=x B=(N) . 23
12 27t 12 0 Al a0, B i.__'_E X BEN) Nyl
}cz_z 27 12 0 UL 2(N) N oo
perceived h... <7} 12 0 R A MY 2(N) N
|GDS15_sum =%t 8 2 GDS_152% . glg rEer ] H<(S) » 2
ichdz2g %R 8 2 otgEE 29 (00, 2f | EBL: | | B2N) 2
]perceived_h___ =Rt 8 2 TR M2 29 {00, g 00 = B A7) E=(N) N 2
].w;\qniijnn,_?o =1k LI _._7 == —Connitinn 9n L 1= L, HAL [1.00 =2 E(80| & ==(N) N 2™
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2l

O]

—1 T — L
L = M
! HE | REHUE | SHHAE
== = Te T bl HUE | FEHHE | SEHUE
S5 85 155 25.4 25.4 254 —
55 g 168 27.5 27.5 27.5
86 115 18.9 18.9 44.3
o 0 v6 1 vo 1 o 5 o4 T 442 25 72.5 100.0
- ' ' ' Bl 610 100.0 100.0
88 70 11.5 11.5 70.8
89 51 8.4 8.4 79.2
g0 38 2 2 85.4 IADL_2g
9 2 44 44 69.8 BHE | BUE | 55 HUE | SRHME
g2 2 . . . -

o 4 39 9 93.8 55 == 399 65.4 65.4 65.4
o 13 - - 95.9 o= 211 346 346 100.0
I 1.5 1.5 a4 27 610 | 1000 100.0

g5 8 13 1.3 98.7
46 4 N T 993 pHEES 2g
g7 2 3 3 99.7
CIf= HAE | $5HAE | SEHHUE
98 1 2 2 99.8 — —
S5 270G 372 61.0 61.0 61.0
g9 1 2 2 100.0
3740l 238 39.0 39.0 100.0
B 610 100.0 100.0
R 610 100.0 100.0
Hy QNNEo EEE 2IX_2g
= HA4E |=sma EEYHUE HE HEE | REHAE | SHEHUE
S5 BHII S 299 49.0 49.0 49.0 7= elHL RS 280 45.9 45.9 45.9
S 11 510 510 1000 TS 2US 330 541 541 100.0
= 610 100.0 100.0 2 610 100.0 100.0
F=_20
Iy HAE | 55 HAE | SEHUE
S5 FAE@OT 552 90.5 90.5 90.5
S2(80]4) 58 9.5 9.5 100.0
| 610 100.0 100.0




F0H= 2
He
=l G =3 R IE %ﬁﬂﬁfs %QEI%!?E
FE_ 20 HHOT) BIC 153 399 552 = prt-1= (T=2H) (L=2H) (B=2A)
22 =% 27.7% 72.3% | 100.0% Pearson ZH0I RIS 0917 1 764 |
HEE% 911% | 0903% | o05% || e=+3° 021 1 884
SZ(RO|4) HIE 15 43 5q FEH| 092 1 762
22 29=% | 250% | 741% | 1000% | | Fisherdl HE =3 878 449
A 8.95% o 79 grg | | 0% O oE2E 080 1 764
| = 168 442 o | Lo=A0= = 610
e - vee | 100.0% 2.0 (0.0%)S(=) 5ED B2 |0 HIEE JpT= @LICH 24 I E= 15972 LICH
HEE % 100.0% | 100.0% | 100.0% b 2x2 ROl s A B A LS
£= 29*IADL 29 R E
e EE
IADL_2g — —
_ Haa e
= 2 E =7 B2 sons sons song
22 29 FHEOT I 375 177 552 = i =2 =222 E222)
Pearson 40| Al = . 1 000
BDL 20 % 94.0% 83.9% 90.5% 2| 15,467 1 .000
SR04 HE 24 4 g0 Fisher2| 2&8s 23 .000 000
22 =% 41 4% 53.6% | 100.0% [ |“FHoE= 16.332 ! 000
25 A0~ =
IADL_2g = % 60% | 16.1% 9.5% = A0 oe
E = A ld DiRSE)SEOD B2 I BEE M= @2LICH S I/ =& 20,062 LICH
389 211 610 b 2x2 0N CHEHAIRE HAEE
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Multivariable analysis table [cuz =s04or

=Adjusted OR

IADL_2g(S & Y)
ch_dz_total(2HdZE =h
C1 3(¥™=H

Cognition_2g(2! x| & of)

Constant(&+¢)
Hosmer-Lemeshow tset:x’= |, df= , p=
Model summary: Negelkerke R2=
Tip
- Hd SEE=2 ORUO| 05t B2 (ex. OR=30)
> WAHHIE 2 Ol
> 9B wzol vzt ML} 00l 220 OR 20| HIHAYHOZ &7 L2 + US
> CH2 gxel Zststo) 247 Ha
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