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In a randomised controlled trial there should be no
systematic differences in background variables between the
groups before treatment. But sometimes it can be sensible to
adjust for some pre-defined variables in the statistical
analyses.
In some studies there are background variables which are strong predictors for

the outcome variable. In an observational study, the distribution of background

variables often differs between the groups. Such variables may act as

confounders, and cause bias in the estimated effect unless they are adjusted for

in the analysis. In a randomised controlled trial, there will be no systematic

differences. But it is possible to increase the statistical power, and hence the

precision of the effect estimate, by adjusting for such variables (1) page 419.

The effect on statistical power is studied in (2, 3), where the authors adjusted

for up to four prognostic variables, and for three variables that were unrelated

and were 'noise'. Statistical power could increase substantially by including

strong prognostic variables, and the power was only slightly reduced when

including noise variables.

Increased precision
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In a randomised controlled trial we compared two treatment pathways for

patients with hip fractures (4, 5). The primary outcome variable was mobility,

measured by the screening test Short Physical Performance Battery (SPPB).

This is a scale variable ranging from 0 to 12, and a difference of more than 0.5

is regarded as clinically relevant (4). The patient's age, sex and fracture type

were pre-defined as possible predictors of mobility, and the authors adjusted

for these in the analyses. We found a clinically relevant and statistically

significant effect four months after surgery (Figure 1). The adjusted analysis

gives practically the same estimate, but a narrower confidence interval and a

lower p-value than the unadjusted analysis, which is usually the case. It may be

relevant to adjust for such predictors also in logistic regression, but then the

estimate will be more difficult to interpret. (1, p. 417).

Figure 1 Comparison of two treatment pathways for patients with hip fractures (4).

Effect on mobility measured by the Short Physical Performance Battery (SPPB), four

months after surgery, from a linear mixed-effects model. Estimate, 95 % confidence

interval, and p-value from the adjusted analysis reported in (4), and from an

unadjusted analysis of the same data.

It is essential to pre-define which variables to adjust for, to avoid post hoc

'shopping' for the background variables that give the lowest p-value. All the

three pre-defined background variables were retained in the analysis in (4),

even though sex turned out to have no effect (data not shown).

Another example is analysis of covariance in a randomised controlled trial

where the outcome variable is measured before treatment and at follow-up (6).

The baseline value of the outcome variable is usually a very strong predictor

and can increase the precision of the effect estimate.

Stratification and multicentre studies

If randomisation is carried out separately within categories of background

variables, for example age or sex, this is called stratified randomisation. It is

recommended to adjust for these stratification variables in the analysis (7).

Some studies recruit patients from several centres, such as several clinics.

Patients from the same clinic are often more similar to each other than patients

from different clinics. This ought to be reflected in the analysis.
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Conclusion

It can sometimes be sensible to adjust for background variables in a

randomised controlled trial. However, these variables must be pre-specified

before performing analyses.

LITERATURE

1. Vittinghoff E, Glidden DV, Shiboski SC et al. Regression methods in

biostatistics linear, logistic, survival, and repeated measures models. 2nd utg.

New York: Springer, 2012.

2. Kahan BC, Jairath V, Doré CJ et al. The risks and rewards of covariate 

adjustment in randomized trials: an assessment of 12 outcomes from 8 

studies. Trials 2014; 15: 139. [PubMed][CrossRef]

3. Thompson DD, Lingsma HF, Whiteley WN et al. Covariate adjustment had 

similar benefits in small and large randomized controlled trials. J Clin

Epidemiol 2015; 68: 1068–75. [PubMed][CrossRef]

4. Prestmo A, Hagen G, Sletvold O et al. Comprehensive geriatric care for 

patients with hip fractures: a prospective, randomised, controlled trial.

Lancet 2015; 385: 1623–33. [PubMed][CrossRef]

5. Lydersen S. Unngå signifikanstesting av bakgrunnsvariabler i randomiserte

studier. Tidsskr Nor Legeforen 2020; 140. doi: 10.4045/tidsskr.19.0684.

[PubMed][CrossRef]

6. Vickers AJ, Altman DG. Statistics notes: Analysing controlled trials with 

baseline and follow up measurements. BMJ 2001; 323: 1123–4. [PubMed]

[CrossRef]

7. Kahan BC, Morris TP. Reporting and analysis of trials using stratified 

randomisation in leading medical journals: review and reanalysis. BMJ 2012;

345: e5840. [PubMed][CrossRef]

Publisert: 26 March 2020. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.19.0685

Copyright: ©️️️ Tidsskriftet 2026 Downloaded from tidsskriftet.no 26 March 2026.

 

Should we adjust for background variables in a randomised controlled trial? | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1186/1745-6215-15-139
http://dx.doi.org/10.1186/1745-6215-15-139
http://dx.doi.org/10.1186/1745-6215-15-139
http://dx.doi.org/10.1186/1745-6215-15-139
http://dx.doi.org/10.1186/1745-6215-15-139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24755011&dopt=Abstract
http://dx.doi.org/10.1186/1745-6215-15-139
http://dx.doi.org/10.1016/j.jclinepi.2014.11.001
http://dx.doi.org/10.1016/j.jclinepi.2014.11.001
http://dx.doi.org/10.1016/j.jclinepi.2014.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25497979&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2014.11.001
http://dx.doi.org/10.1016/S0140-6736(14)62409-0
http://dx.doi.org/10.1016/S0140-6736(14)62409-0
http://dx.doi.org/10.1016/S0140-6736(14)62409-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25662415&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(14)62409-0
http://dx.doi.org/10.4045/tidsskr.19.0684
http://dx.doi.org/10.4045/tidsskr.19.0684
http://dx.doi.org/10.4045/tidsskr.19.0684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32192256&dopt=Abstract
http://dx.doi.org/10.4045/tidsskr.19.0684
http://dx.doi.org/10.1136/bmj.323.7321.1123
http://dx.doi.org/10.1136/bmj.323.7321.1123
http://dx.doi.org/10.1136/bmj.323.7321.1123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11701584&dopt=Abstract
http://dx.doi.org/10.1136/bmj.323.7321.1123
http://dx.doi.org/10.1136/bmj.e5840
http://dx.doi.org/10.1136/bmj.e5840
http://dx.doi.org/10.1136/bmj.e5840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22983531&dopt=Abstract
http://dx.doi.org/10.1136/bmj.e5840

