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e Missing data are-l common. '” \‘x:/

e Usually inadequateﬁy handled in boe
epidemiological and e%perimental research.

e For example, Voo £ Treviewed
71 BMJ; JAMA, Lancet and NEJM papers.




Just Opbservations

e NTDB — Two §0LZ/ ces of: missingnessL,
e Missing cases (ihcomplete samme).\
Vo e Missing data,f .\ )

)
® M|xed eviews by reviewers
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e Would a priori'| imﬁljhifé‘tie 1 be helpful? \%5/
e Not to a grand éegree S

/ _ e Simple stochastic |m utation — perhaps some

o Mult})le imputation not really worka}ble without
model building




%I PES OMVISSINONESSEIVICARY

o Missing completely at ?ﬁdﬁm( CAR)
e The probability that a value is missing is unrelated to any~—
value, missing or obserVed‘)

/e NTDB Example - | f

o A“hospital aQstractbr féils to find lab results\for patients
admitted last Monday because a tech dropped a tray. of
test tubes.

e Casewise deletion
;J?airwis deletion —INEVER! )




'S AVRES OFMVISSINERESS: (IVAR)
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e Missing at random‘(M/A(ﬁj“ |
e The probability that a’'value Is missing;is.related only to

observed values ) N |
/ e NTDB Exaﬁlple f N \ /

e RR more Ilkely missing among the severely Injured
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o Not missin(j#at randor "“‘(N R) \\j/
e The probability that a value Is missing depends "

on missing values ) ~_ |

‘o NTDB Example \ |

e Ethnicityless likely reported among Whites

e Perhaps not.commoentintNIiDB: big trouble
o | have neyver'seen theHeckman correction
applied torhealticrelatea




=S GOMMBRANNPESIGINITPULALG

e Single imputation

e Mean imputation |

/ e Su bstitﬁti}on LA / \ J
e Regression imputation

e Hot deck imputation

e Last obsenvationicany=overs(longitudinal studies)
o \Waorst: caSEranalysis

‘@ Assumes (mR) ) / — | -~ \v

e

e Missing mdicatorpmethiod= NE\/EF'




J]f]JI‘—‘ IMPUEERNARPNGECIES

e All approaches: -‘

e Underestimate standard error
e Increase likelihood of é)type-l error \
[T e Likely\b%ased results, \ f

<’
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e Single Imputation' / T | L
e Proportion of missing < 5% - casevViseQeletion
/ ePro nortion of missing 5-10% - single imputation,

e Pro oortlon\of missing 15 20% - multiple
|mputat|oKn.. Jout how for NTDB?

e HOWEVER

e Reason for“missingnessand purpose of the
study: Is mC OreNmportantthian number of
/_,missin alues....neheris; easily known to NTDB
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e If we Provide Img/féd%mple' '” \5/

e Increasing likelihood of a type- I"error (and

s “increased R2) ..... In ihe presence of large f
- samples / \
e Ensuring agreement among| peers on
method. :

e Not understanding e PUrpPose  of the
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e Multiple imputa{tio '§’tra 2gles Involve \
three distinct phas —

;oL The missing data ere filled In m times
- to gen\erate m complete data sets.
C

2. The m\ce plete data sets are analyzed
using| standard statistical analyses

3. The results from the m complete data
sets are combinedi e pradl
[

~ inferential resultsi(ie; in)

f
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e Methods estimate’standard errors and\%\/,
Cl that incorporétexthe varianeeq
o imputed values ) - f-
e Not inte%ded' to impute individu\al




e If X Is missing

e MI draws a few random
values from distribution

We
75 100 125 150 175 200 225

e FIML
e Integrates acress the
full distributien el possible values
e Like MI withran iRiinite RUmbEr of Imputations
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e If we use I\/Iultllple/irﬁbuttion | \g
e |t's a team spor{ S S~
Ve e Imputer (study ques)tlon sample stratification)

e Analyst (mteractlon terms variable gelectlon)
e Doesnit provide a static sample

e Providesiparametersifora specific sample
and mogdel

e \What torcodermissing
e \Vhat about nen-sensihleval 957 \
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