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Identification and treatment of missing data

SHEN Lin', CHEN Qianhong’, TAN Hongzhuan'

(1. Department of Epidemiology and Health Statistics, Central South University, Changsha 410078;
2. Hunan Post and Telecommunication College, Changsha 410015, China)

ABSTRACT Missing data plagues almost all surveys and researches. The occurrence of missing data will cause
losses of original sample information and undermine the validity of the research results to some
extents, so researchers should attach great importance to this problem. In this article, we introduced
3 kinds of missingness mechanism, namely missing completely at random, missing at random,
and not missing at random. We summarized some common approaches to deal with missing data,
including deletion, weighting approach, imputation and parameter likelihood method. Since these
methods had its pros and cons , we should carefully select the proper way to handle missing data

according to the missingness mechanism.

KEY WORDS missing data; missingness mechanism; survey and research
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Figure 1 Common approaches to dealing with missing data.
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Figure 2 Phases of multiple imputation and its theory of statistical inference.
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Table 1 Regression coeflicient and its relative error with the use of different methods dealing with missing data
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AR L

- SERBUAE (n=500) G LR (n=163) ZEHiHh (n=2500)°
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5] 0.31(—) 0.43(38.7) 0.29(-6.5)
ARy -0.10(—) -0.17(70.0) -0.15(50.0)
ZRKEA] 2.76(—) 21.62(683.3) 2.50(-9.4)

TR AR

s AR EA

201t 28 904 AR 2 4 & T ik Bl 0t 58 1 Oy
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SR 7 i B BCE ST L KO TR 7 T o
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PRI 1 2 505 1R A AR B BIL a2 B30 ) AL
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— b B B £ S A XU AR A T 3, A THE
AR E A AL Stekhoven % M U 42 418 £ AR 32 H
BB AR AN P, B TR A A S AR Y
KRR o XS T7 1 i R (e A PR 3 TR Y



1294 R R 2R (R24AR ), 2013,38(12)  http://www.csumed.org; http://xbyx.xysm.net

R, RS A (BRI Al R A R S 2 A ] B
FE AR SR AR A A K JE A B UE I S 85

i ik, H AT A W — i Ak B gl % K HE
(189 7 35 2 46 %o 0 3l P Y, E A b i BT e A A
B AR ARA R A B, HLARTE S W & g S kit
ZHe MTBARITE, PZRF— MRl S
PS5, MR8 B — Bl 7 4 09 45 45045 & SE B IR
LA AT SEEE AR HT, b ZEIE nl RLRE P R Bl 22 Fi
TS G, DG AR )5 20k 40 HAH
JO7 P 2R R

2% 3k

1. Abraham WT, Russell DW, et al. Missing data: a review of current
methods and applications in epidemiological research [J]. Curr Opin
Psychiatry, 2004, 17(4): 315-321.

2. Karahalios A, Baglietto L, Carlin JB, et al. A review of the reporting and
handling of missing data in cohort studies with repeated assessment of
exposure measures [ J]. BMC Med Res Methodol, 2012, 12: 96.

3. Vandenbroucke JP, Von EE, Altman DG, et al. Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE):
explanation and elaboration [J]. PLoS Med, 2007, 4(10): 1628-1654.

4. Potthofff RF, Tudor GE, Pieper KS, et al. Can one assess whether
missing data are missing at random in medical studies [ J]. Stat Methods
Med Res, 2006, 15(3): 213-234.

S.  Little RJA, Rubin DB. Statistical analysis with missing data [M]. 2nd
ed. New York: John Wiley & Sons, 2002: 1-10.

6. Collins LM , Schafer JL, Kam CM. A comparison of inclusive and
restrictive strategies in modem missing data procedures| J]. Psychol
Methods, 2001, 6(4): 330-351.

7. AR, ZPL, AR AR B s e BB A b B
7). E B ASEH 2008, 22(5): 318-321.

ZHOU Yibiao, JIANG Qingwu, ZHAO Genming. Mechanisms and
treatment of missing data in survey research [J]. Chinese Journal of
Health Statistics, 2005, 22(5): 318-321.

8. Fay RE. Alternative paradigms for the analysis of imputed survey data
[J].J Am Stat Assoc, 1996, 91(434): 490-498.

9.  Pigott TD. A review of methods for missing data [J]. Educ Res Eval,
7(4): 353-383.

10. Streiner DL, Finkle WD. The case of the missing data: Methods of
dealing with dropouts and other research vagaries [ J]. Can J Psychiatry,
2002, 47(1): 68-75.

11. Fielding S, Fayers PM, Loge JH. Methods for handling missing data in
palliative care research [J]. Palliat Med, 2006, 20(8): 791-798.

12. Greenland S, Finkle WD. A critical look at methods for handling
missing covariates in epidemiologic regression analyses [J]. Am J
Epidemiology, 1995, 142(12): 1255-1264.

13, &0, KRBk AR 22N IR T[], BS54, 2000,
19(2): 50-54.

JIN Yongjin, ZHU Lin. Comparison of imputation methods [J].

Application of Statistics and Management, 2000, 19(2): S0-54.

14. Plaia A, Bondi AL. Single imputation method of missing values in
environmental pollution data sets[J]. Atmos Environ, 2006, 40(38):
7316-7330.

1S.  Harel O. Inferences on missing information under multiple imputation
and two-stage multiple imputation([ J]. Stat Methodol, 2007, 4(1): 75-89.

16. BB, WT 4, skBE . 2 A Ty S G R ).
rf S B2 403, 2003,10(2): 77-81.

CAO Yang, XIE Wanjun, ZHANG Luoman. Methods of multiple
imputation and related inference theory [J]. Chinese Journal of
Hospital Statistics, 2003,10(2): 77-81.

17.  Buuren SV, Oudshoom KG. MICE: Multivariate imputation by chained
equations in R [J]. J Stat Softw, 2010, 45(3): 1-67.

18. Raghunathan TE, Lepkowski JM, Hoewyk JV, et al. A Multivariate
technique for multiply imputing missing values using a sequence of
regression models[ J]. Surv Methodol, 2001, 27(1): 85-95.

19.  Fulufhdo VN, Shakir M, Tshilidzi M. Missing data: a comparison of
neural network and expectation maximization techniques[J]. Curr Sci,
2007,93(11): 1514-1521.

20. Enders CK. Applied Missing Data Analysis [M]. New York: The
Guilford Press, 2010: 103-112.

21. Cummings P. Missing Data and Multiple Imputation [J]. JAMA
Pediatr, 2013, 167(7): 656-661.

22.  Azur MJ, Stuart EA, Frangakis C, et al. Multiple Imputation by Chained
Equations: What is it and how does it work [ J]. Int ] Methods Psychiatr
Res, 2011, 20(1): 40-49.

23.  Yucel RM. State of the multiple imputation software [J]. J Stat Softw,
2011, 45(1): 1-7.

24. White IR, Royston P, Wood AM. Multiple imputation using chained
equations: Issues and guidance for practice [J]. Stat Med, 2011, 30(4):
377-399.

25. Tang G, Little RJA, Raghunathan TE. Analysis of multivariate missing
data with nonignorable nonresponse [J]. Biometrika, 2003, 90(4):
747-764.

26. QinJ, Shao J, Zhang B. Efficient and doubly robust imputation for
covariate-dependent missing responses [J]. ] Am Stat Assoc, 2008,
103(482): 797-810.

27.  Stekhoven DJ, Buhlmann P. MissForest-non-parametric missing value
imputation for mixed-type data [ J]. Bioinformatics, 2012, 28(1): 112-
118.

(RE%BEE BHT)

A5 A TRk, BRTAL, A% B TR S AR ).
g R EE AR T, 2013, 38(12): 1289-1294. DOI:10.3969/
jissn.1672-7347.2013.12.014

Cite this article as: SHEN Lin, CHEN Qianhong, TAN Hongzhuan.
Identification and treatment of missing data[ J]. Journal of Central South
University. Medical Science, 2013, 38(12): 1289-1294. DOI:10.3969/
jissn.1672-7347.2013.12.014



