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From the «Vancouver guidelines» www.icmje.org: 
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STROBE Statement—checklist of items that should be 
included in reports of observational studies:

• Missing data: 
– Explain how missing data were addressed. (STROBE, Statistical 

Methods, 12c)

– Indicate the number of participants with missing data for each 
variable of interest (STROBE, Descriptive data, 14b)

https://www.strobe-statement.org/index.php?id=available-checklists

STROBE: STrengthening the Reporting of OBservational studies in Epidemiology



Longitudinell studie – manglende data

X
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Longitudinell studie - manglende data



Longitudinell studie – last observation carried forward (LOCF)



Longitudinell studie – last observation carried forward (LOCF)

X
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Last observation carried forward (LOCF, LVCF)

As LOCF is neither valid under general assumptions nor based on 
statistical principles, it is not a sensible method, and should not 
be used. 
Carpenter, J. R. & Kenward, M. G. 2015, "Development of Methods for the Analysis of
Partially Observed data and Critique of ad hoc Methods," In Handbook of Missing Data 
Methodology, G. Molenberghs et al., eds., CRC / Champan Hall, pp. 23-46.

“LOCF” is an assumption that is rarely clinically plausible.”
O'Kelly, M. & Ratitch, B. 2014. Clinical trials with missing data a guide for practitioners
Chichester, Wiley.

“This method is attractive because it is simple, but it has little 
else to recommend it.” 
Vickers, A.J. & Altman, D.G. 2013. Statistics notes: missing outcomes in randomised
trials. BMJ, 346, f3438



Last observation carried forward (LOCF, LVCF)

“ … LOCF is dubious. The method has long been used in clinical 
trials. The U.S. Food and Drug Administration (FDA) has 
traditionally viewed LOCF as the preferred method of analysis, 
considering it conservative and less prone to selection than 
listwise deletion. However, ( (Molenberghs and Kenward 2007) 
pp 47 – 50) show that the bias can operate in both directions, 
and that LOCF can yield biased estimates even under MCAR.”

Molenberghs, G. & Kenward, M.G. 2007. Missing data in Clinical Studies Chichester, 
Wiley.
van Buuren, S. 2018. Flexible imputation of missing data, 2 ed. Boca Raton, FL, CRC 
Press.







Stepwise procedures give biased regression coefficients (the 
coefficients for remaining variables are too large); see (Tibshirani
1996)

(Katz 2006) In Preface: “Writing a second edition has given me the 
privilege of updating my thinking on multivariable analysis. The biggest 
change from the prior edition is that I have gone from being an 
“agnostic” on the topic of automatic variable selection algorithms (e.g. 
forward stepwise selection) to being against using them for 
explanatory models”

Katz, M.H. 2006. Multivariable analysis a practical guide for clinicians, 
2nd ed. Cambridge, Cambridge University Press.
Tibshirani, R. 1996. Regression Shrinkage and Selection via the Lasso. 
Journal of the Royal Statistical Society.Series B, 58, (1) 267-288



Annals of Internal Medicine state in their instruction to authors 
(http://annals.org/aim/pages/AuthorInformationStatisticsOnly): 

“Model building: Authors should avoid stepwise methods of model 
building, except for the narrow application of hypothesis generation for 
subsequent studies. Stepwise methods include forward, backward, or 
combined procedures for the inclusion and exclusion of variables in a 
statistical model based on predetermined P value criteria. Better 
strategies than P value driven approaches for selecting variables are 
those that use external clinical judgment. …” 



Vickers & Altman, BMJ, 2001:







RCT:

Y1 Y2

Trt

Observational study:

Y1 Y2

exp





See also:

Fagerland, M., Lydersen, S., & Laake, P. 
2017. Statistical Analysis of Contingency
Tables. Chapman and Hall/CRC.

Section 13.5: Categorization of
Continuous Variables



See also:
Fagerland, M.W. 2012. t-tests, non-parametric tests, and 
large studies-a paradox of statistical practice? 
BMC.Med.Res.Methodol., 12, 78



See also:

Lydersen, S., Fagerland, M.W., & Laake, P. 2009. Recommended tests for association in 2 x 2 
tables. Stat.Med., 28, (7) 1159-1175

Lydersen, S., Langaas, M., & Bakke, Ø. 2012. The Exact Unconditional z-pooled Test for Equality
of Two Binomial Probabilities: Optimal Choice of the Berger and Boos Confidence Coefficient. 
Journal of Statistical Computation and Simulation, 82, (9) 1311-1316

Fagerland, M.W., Lydersen, S., & Laake, P. 2015. Recommended confidence intervals for two
independent binomial proportions. Statistical Methods in Medical Research, 42, (2) 224-254



And …

Fagerland, M., Lydersen, S., & Laake, P. 
2017. Statistical Analysis of Contingency
Tables. Chapman and Hall/CRC.

Chapter 4: The 2x2 Table



Fagerland, Lydersen, Laake (2017)











Other statistical issues?



Adjust for multilple hypotheses? 
When and how?

Multiplicity adjustment continues to be a field of much research and 
controversy (Senn 2007). In fact, the influential epidemiologist Kenneth 
Rothman argues against multiplicity adjustment in many settings 
(Rothman 1990;Rothman 2014).

Rothman, K.J. 1990. No adjustments are needed for multiple 
comparisons. Epidemiology, 1, (1) 43-46
Rothman, K.J. 2014. Six persistent research misconceptions. 
J.Gen.Intern.Med., 29, (7) 1060-1064
Senn, S. 2007. Statistical issues in drug development, 2nd ed. 
Chichester, England, John Wiley & Sons.



Make data visible / available?

Give numeric results not only as derivatives (for example, percentages) but 
also as the absolute numbers from which the derivatives were calculated …

www.icmje.org

Availability of data file(s)?




