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Multivariate Analysis for Clinicians
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In medical research, multivariate analysis, especially multiple regression analysis, is used to analyze the influ-
ence of multiple variables on the result. Multiple regression analysis should include variables in the model and
the problem of multi-collinearity as there are many variables as well as the basic assumption of regression analy-
sis. The multiple regression model is expressed as the coefficient of determination, R* and the influence of inde-
pendent variables on result as a regression coefficient, 3. Multiple regression analysis can be divided into multi-
ple linear regression analysis, multiple logistic regression analysis, and Cox regression analysis according to the
type of dependent variables (continuous variable, categorical variable (binary logit), and state variable, respec-
tively), and the influence of variables on the result is evaluated by regression coefficient 3, odds ratio, and hazard
ratio, respectively. The knowledge of multivariate analysis enables clinicians to analyze the result accurately and

to design the further research efficiently.
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Fig. 1. Principle component analysis.
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Fig. 2. Cluster analysis.
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(multivariate analysis)
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Fig. 4. Example of multiple regression analysis using SPSS.
Multiple linear regression analysis.
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Fig. 5. Example of multiple regression analysis using SPSS.
Dependent variable, independent variable, and the choice of
variable selection method.
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Regression coefficient, fitness of model, and diagnosis of
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Fig. 7. Example of multiple regression analysis using SPSS.
Entry and removal of variables.

kel

T @
el W) S  4be] o] 28654 bl Lol
3 WA F71E 4] Mol L1siH Fadekn

s =2l 242 SRl
e Zoe| MAl H 1M

o B BAL B4 wed Peho] uet 0 4
B9 B4, GFEALY 89 B4 % 22 g 24
0= U 4 9la, ofo] wet LA Aol 4ol

2ok B4 w7t A% WRCHSE W, AZghe
A9t thg AY B9 B4, F5 Wavh uay ws
(1, 009 9= b 2A2E 89 B4, a0 54
W7t A7k GRS TRt AE W4el A9l 3
2 B9 BAL Aok st o A 8 w4 2
o] SHE A YT Hoh o] T2 B W4E

o8 gof
(" 2FER ) E2HAQ
2% R RHZ b EZQ %
2 312 097 .088 7.8345
7.7442

3 .350° 123 .109
2 Bl &g (2%), DMOTS

b. Ol &3t (&%), DMOI%,
C. Ol &3t (2<). DMOi %

sex

,sex, ageclassdCHH

Fig. 8. Example of multiple regression analysis using SPSS. Selection of model and explanation power of model.

B oA

TN T T T F gol2tE \
{ =5 731,206 1 731,206 11,470 .0o1®
Fa N 11984,972 188 63,750
A 12716,178 189
2 LAY AHES 1238.349 2 619,175 10,088 .000°
FA N 11477829 187 61,379
A 12716178 189
3 I AHES 1561,349 3 520,450 8,678 .000°
THR} 11154,829 186 59,972
A 12716.178 189 \ /
. M EZh (&%), DMOIR

. HEZh (&%), DMOIE, sex

aoow

/85 [POST 1M1 PCS

. B &28: (&%), DMOI 5, sex, ageclassd4CHA|

Fig. 9. Example of multiple regression analysis using SPSS. Significance of model.



|
i
re

A - FEESEX M 16 H M1 E—

0T Aol A ofwl felo] 109 S7u v wheh  9J3u|(EA 37) 4ok 37 95% A=) T1HO5% CI)
AR 6 W o] DA ULHEAR L ) AR AN T, Tablo 12 ofe) A
ool of o sk I 349 AR S ABUT, B, AT, o] 7] AL ol oA 4

1
AeelA ol @elo] 157 Ew Fod ot 5

w3 g 2A4E 37 BAS 02 59 Wes G ohE A 59 B4 29ER, o=RE 2t v
ks Mz Y= BAT AEolM ATl 1 kg 571
B4 viggpol B ) STl dasheAR Slsh 48 257 Wgtel L1sWs] 7k, WA 49 4
I, W3} A= WAHH|(odds ratio)@ FEATICE FA =7] Fetol] 4,239 FUtsE o AlARS oty
319] 249 A9E A7l Aol Bojiel e 57 WelthiL e 4 Ytk Table 23 BT ) s
WS BT A OIA OB 29lo] 1R SAU R T 43 o]y W] AL v)A Aol g

J

1
o of® AR o] W&ol R v S7FSHAY 7“‘0}—11 s ZA2E 3 24 A, 2ol Yt W4
2 3 Asta, st A= Y| (hazard ratio)® B 9} AAE H4-E 2T AASHTEY o] AL ZF WS
geh Zhzhe] v 99 24 ol tigh Aupe] AlAjeh A=) g2 BARE ARl 23 7l ®%0] 1 em
T Ao Hiel] HlE S0l A HII= S Sl 24 S7MEE £ A gEo] 1984 FUska, S8t
oA At} A= Kol 2o 4 57 Mol F o A MAo] ddE(Goutallier 5w 0 &2 10
& Hepo] vl YFEe Fsh= 9 Al pHF BlE T 3 &2 4) 1+ Adf 2Eo] 8.13H] T8I
AF 3 24, na|(thg 24 39 24), &2 on, ZH0] F255(T score 199 570 & A

P
ESEHA B (HEH 6% 2313 | \
um, 9, Y 2 2t BHY
) xagg HEF 1 som s@v;g' oot HEH | WF
'T"g (¢ FY) 47.55' . .59 . . 4 &
DMO1 & 5,455 1.611 200 | 3387 00| e | -20m 1.000 1,000
Z @3 52,689 1,92 77,089 000 | 4908 | Gl
DMOi % 5373 1.581 -2 | -3 oo | -8a| 225 1.000 1,000
sex -33% 1.160 -20 |  -28m 05| 565 |  -1.046 1.000 1,000
3 @D 54,977 2129 %819 00| S0.0% | 51’8
DMO1 % 5,048 1.569 -2 | -328 0| 8143 -1.%3 9% 1,008
sex 285 1,165 -1 | 2480 05| 5163 -.567 969 1.02
ageclassdSHA 1,151 4% -.163 -2.321 021 -2.130 - 173 [\ 962 1,040/

S —

a. Z44: [POST IM)PCS
Fig. 10. Example of multiple regression analysis using SPSS. Diagnosis of multicolinearlity.

) B
ESHA BO CHEF % N2| 3
H EZ & He 2 t ELL A |
2 - xS szg HE} 1 som [ 2ot ASHA VIF
'!j (23] 47,565 | 1 .50 ; _L&i&_ 3 _%’__g
DMO1 % 1611 -240 3381 0] 862 2218 1,000 1,000
? (23] 52,889 1.952 21.089 .000 43,038 56,741
DMO1 % 5313 581 -.2% -3,399 001 -8.4% -2.255 | 1.000 1.000
sex =335 160 =30 -2.874 11 = - 1.000 1.000
3 (CES) 54.977 2129 2%.819 000 50,776 53.178
DMO1% -5,048 1,569 -2 -3.218 002 -8.143 -1.953 92 1.008
sex - T 15 R L) (L ] %L | .99 1.0
ageclassdSti -11 o183 -2 21 xRl =213 - 173 .962 1.040

3 Z4quL: (POST I &
Fig. 11. Example of multiple regression analysis using SPSS. Analysis of influence on dependent variable.

Table 1. The Effect of Height, Weight, and Gender on Systolic Blood Pressure in Childhood (The Result of Multiple Linear
Regression Analysis)

H = Jéj SE 95% CI p value
intercept 79439 17.118 (45.89,112.99) <0.001
height -0.031 0.171 (-0.37,0.31) 0.857
weight 1.179 0.261 (0.67,1.69) <0.001
gender 4229 1.610 (1.07,7.39) 0.010

B: estimated regression coefficient, SE: standard error, CI: confidence interval
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Table 2. Factors Affecting Failure of Healing after Rotator Cuff Repair (The Result of Multiple Logistic Regression Analysis)

Variable OR 95% CI p value
Amount of retraction* 1.98 1.08- 3.65 0.027
FI of the infraspinatus* (reference) 1

FI of the infraspinatus (1) 3.81 1.26-11.57 0.018
FI of the infraspinatus (2) 8.13 1.43-46.07 0.018
Bone mineral density (BMD)* 0.53 0.36- 0.78 0.001
Gender' 0.851
Age' 0.084
Diabetes ' 0.551
FI of the supraspinatus’ 0.164
FI of the subscapularis " 0.113
Tear size of AP dimension' 0.689
Acromiohumeral distance 0.752
Biceps procedure 0.524

* 1 statistically significant,

' : variables not significant in multivariate analysis (those exempted from the equation)
OR: odds ratio, CI: confidence interval, FI: fatty infiltration, AP: anteroposterior
FI of the infraspinatus (1) means FI grade 2 according to Goutallier’ s classification, and FI of the infraspinatus (2) means FI
grade 3 and 4. FI grade 0 and 1 was regarded as the standard reference for the comparison with the other grades.

Table 3. Factors Affecting Local Recurrence of Colon Cancer after Colectomy (The Result of Cox-regression Analysis)

Variable HR (95% CI) p value
Treatment group <0.001
Radiotherapy and surgery 1.00
Surgery alone 3.41 (2.05-5.70)
Distance of tumor from anal verge 0.03
10.1~15 cm 1.00
5.1~10 cm 2.13 (1.13-4.01) 0.02
<5cm 2.78 (1.22-6.31) 0.02
Type of resection 0.90
Low anterior 1.00
Abdominoperineal 1.15(0.59-2.24) 0.68
Hartmann'® 1.16 (0.42-3.25) 0.78
TNM stage <0.001
I 1.00
I 3.44 (1.26-9.36) 0.02
m 9.69 (3.89-24.2) <0.001
IV (distant metastasis) 16.20 (5.40-48.6) <0.001

HR: hazard ratio, TNM stage: T describes the size or extent of the primary tumor, N describes the degree of spread to regional
lymph nodes, and M describes the presence of distance metastasis.
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