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Campar ison of different methods in managanent of multivar iatem issing data

WU Jian-Hu', HE Jia"", HE XianM in', CHEN G Hong-Y an’(1 Department of H ealth Statistics, Faculty of Health Services,
Second M ilitary M edical U niversity, Shanghai 200433, China, 2 Department of Radiology, Eastern Hepatobiliary Surgery
Howital, Shanghai 200438)
[ABSTRACT] Obijective To explore the resultsof differentmethodsfor managingmultivariatemissing data M ethods Case
deletion, simple mputation and multiple mputationw ere comparedw hen used for analyzing the clinical data of 925 liver can-
cer patientsw ith medium multivariatem issing data Results Therew ere differences anong the 3 methods W hen o= 0. 05,
the risk factors influencing patients survival timew ere clinical staging, history of hepatic cirrhosis, portal vein tunor throm-
bas, and levelsof g-GT andWBC w ith multiple mputation, andwere TNM staging, lipiodol dose, A ST andAL Pw ith case
deletion The 3more factors of smple mputation were TNM staging, AL P and A FP compared w ith multiple mputation
Conclusion: Smple mputation is superior to case deletion in managan ent of multivariatem issing data but tends to make stan-
dard error snaller and P value lower. M ultiple mputation ismore reanable and scientific than the other 2methods
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Tab 1 M issing status of selected var iables
on multivar iate analysis of 925 liver cancer patients
. M issin
V ariable L abel Type rate(%% )
x1 Sex Binary 13 ,
x2 W ork category Qualitative 173
x3 Clinical stage Ranked 378 ) ) m
x4 W aysof discovering dissase  Qualitative 4 43 m 3 3
x5 Hepatitis history Qualitative 27
x6  Clinical history of liver cirrhosis  Binary 4 86 ab ¢
x7  Family history for liver cancer ~ Binary 227 142 SAS
x8 Fanmily history for malignant tunor Binary 314 NORM
X9 Child-Pugh soores Ranked 7 24 . ~ .
x10 Tumor number Binary 19 89 Rubin ! Qi Ui ]
Portal tumor thrombus
x11 in B-ultrsonography Ranked [
x12 TNM stage Ranked 17 3 ’ 3
x13 L ipiodol dose Quantitative 2 7 Q_: ':LZ:Qj
x14 CBP Quantitative 26 27 mT=
x15 ALB Quantitative  0.76
x16 A/G Quantitative 12 22 2
x17 ALT Quantitative 2 7
x18 AST Quantitative 18 38 ’ (U_) N ®):
1 - H B [—
x19 G-GT Quantitative 18 92 g = 'lZUj
x20 WBC Quantitative 9 84 m 9=
x21 Pt Quantitative 6 16
x22 AFU Quantitative 24 86 m ~
o o 1 2
x23 ALP Quantitative 6 38 B 1 Qi- Q
x24 AFP Quantitative 7. 14 m- 5=
x25 CEA Quantitative 22 27 T U B
x26 Age Quantitative 6 7 _ 1
y Survival tine Quantitative 0 T=U+ (1+ m )B
- B . T
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3 2 4, P
3 x2 x4 x5 , ( x23
x2-1 x2-5 x4-1 x4-3 x5-1 x53 , x24 x12),
X -1(X x15 x16 x 25 ) x17  x18,
) ) 1 x3 x6 x19 x20
2 x11 , x7
, 0. 05 3 COX )
P< 0.15 3 5, 3
(P< 0.001), o= 0.05 4 ,
L 3 y
2 220 COX 5 ab ¢ COX
Tab 2 COX analysis of 220 camplete cases Tab 5 COX analysiswith multiple imputation
: Parameter H azard data st a, b, ¢
V ariable estimate s X P ratio
x17-1 - 0.32998 0.13281 6 1729 0. 013 0.719 .
V ariable P (a) P (b) P (c)
x18-1 0.39659 0.13261 8 9437 0.0028 1 487
x23-1 0.054 73 0.01584 11 9354 0.0006 1 056 %3 0.000 8 0.003 2 0.003 6
x13 0.19053 0.069 61 7 492 0.0062 121 W51 0.030 6 >0 15 0. 052
x12 0.18009 0.06216 8 3935 0.0038 1 197
x6 0.005 1 > 0.15 0.021 8
X7 0.0237 0.016 2 0.005 7
3 COoX x9 0. 050 6 0.0259 0.070 8
Tab 3 COX analysiswith smple mputation x19-1 0.012 9 0.003 4 0.005 3
x20-1 0.000 1 0.000 1 < 0.0001
V ariable Parameter s X2 = Hazard
estmate ratio x23-1 0.068 1 0.011 8 0.036 9
x3 0.3315 0.11414 84353 0.0037 1393 x24-1 0.002 9 0.030 9 0.0417
x6 0.22009 0.087 1 63845 0.0115 1 246 x11 < 0.000 1 < 0.000 1 < 0.000 1
x7 - 0.31995 0.1318 58907 0.0152 0.726 x12 0.012 1 0.013 8 0.062 4
x19-1 0.02515 0.00729 119084 0.0006 1 025 x13-1 0.070 9 0.028 0.071
x20-1 0.30391 0.07945 14 6331 0.0001 1 355 <14 > 0.15 0.126 2 0.100 9
x23-1 0.01973 0.00655 Q0687 0.0026 102 «2-4 >0.15 0.135 4 >0.15
x24-1 0.04297 0.01545 77417 0.0054 1 044
x11 0.19727 0.03484 32 0596 0.0001 1 218 3
x12 0.08421 0.03132 7 228 0.007 2 1 088
4
Tab 4 Analysiswith multiple mputation
. Param eter Fraction missing
V ariable estimate s t P inform ation ’ ’
x3 0.319001  0.118 243 27 0.0071 0.054136
x5-1 - 0.193 4 0.105495 - 183 0.0702 0.169 619
x6 0.238829  0.109 833 217 0.0367 0.284033 ,
x7 - 0.36759 0.146315 - 251 0.013 0.121 517 Scheffe' 5%
x19-1  0.020217  0.008 217 246 0.0143 0.076 295
x20-1  0.286233  0.084 774 338 0.0012 0.188 045 70%,
x23-1  0.014 266  0.007 402 193 0.054 0.019 286 1
x24-1  0.034982  0.019 418 18 0.0848 0.350 158
x11  0.210691  0.036 202 582 <0.0001 0.059 599 ,
x12  0.062776  0.034 755 181 0.0722 0.100 871 =
x13-1  0.261646 _ 0.163 719 16 01101  0.025 458 !
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