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Abstract

This article is part of a series of articles featuring the Catalogue of Bias introduced in
this volume of Evidence Based Medicine that describes attrition bias and outlines its
potential impact on research studies and the preventive steps to minimize its risk.

e Attrition bias is a type of selection bias due to systematic differences between
study groups in the number and the way participants are lost from a study.

o Differences between people who leave a study and those that continue,
particularly between study groups, can be the reason for any observed effect
and not the intervention itself

e Associations for mortality in trials of tranexamic acid and upper
gastrointestinal bleeding were no longer apparent after studies with high or
unclear risk of attrition bias were removed.

e Over-recruitment can help prevent important attrition bias. Sampling weights
and tailored replenishment samples can help to compensate for the effects of
attrition bias when present.

Background to attrition bias

Attrition (Latin attritus, worn down by rubbing), which originally meant abrasion or the
action or process of wearing something down or away by friction, usually in the
context of solid materials such as body tissues, in the context of bias means the
process whereby subjects are gradually lost from a study.

Two definitions from the Dictionary of Epidemiology(1) are useful here: attrition and
attrition bias.

Attrition: “Reduction in the number of participants in a study as it progresses (i.e.
during

follow-up of a cohort study or a randomized controlled trial). Losses may be due to
withdrawals, dropouts, or protocol deviations.”

Attrition bias: “A type of selection bias due to systematic differences between study
groups in the quantitative and qualitative characteristics of the processes of loss of
their members during study conduct; i.e. due to attrition among subjects in the study.
Different rates of losses to follow-up in the exposure groups may change the
characteristics of these groups irrespective of the studied exposure or intervention, or
losses may be influenced by the positive or adverse effects of the exposures.”

Attrition in a study is the loss of participants during the study. It almost always
happens to some extent. When participants are lost, it may not be known whether
they continued or discontinued the intervention; and there may be no data on
outcomes for these participants after they have dropped out. If there are systematic



differences between people who leave the study and those who continue, [attrition]
bias can be introduced. This relates to selection bias.

Those who leave a study are often likely to be different from those who continue. For
instance, in an intervention study of diet and depression, those who are more
severely depressed may find it more difficult to adhere to a dietary regimen; in an
observational study of quitting smoking, those who are unsuccessful may be more
likely to leave the study.

Impact

In a longitudinal study of psychosocial factors among patients with cardiac
conditions, those who completed the study differed in clinical and psychosocial
features from those who dropped out before the study ended.(2) Given the
relationships between clinical and psychological factors and outcomes in people with
cardiovascular conditions, it is likely that such attrition could bias the study’s results.

Random attrition overall reduces the amount of data for analysis, but attrition bias is
caused when attrition is not random, i.e. when there are differences between those
who leave and those who remain in the study. Schulz and Grimes recommended that
loss to follow-up of 5% or less is unlikely to introduce bias; a loss of 20% gives
concern about the possibility of bias; a loss of between 5% and 20% might be a
source of bias.(3) However, Hewitt and coauthors point out that it is important to
distinguish between overall attrition rates and whether those without follow-up data
are different from those with data.(4)

When losses to follow-up occur differentially across exposure groups and are
associated with prognostic factors, the estimated effect of the exposure on the
outcome will be biased, owing to attrition bias.

In a meta-analysis of eight trials of tranexamic acid and upper gastrointestinal
bleeding, the relative risk of mortality was lower in the intervention group than in the
control group (RR =0.60, 95% CI = 0.42 to 0.87; P = 0.007; 12 = 0%). However, when
trials at high or unclear risks of attrition bias were removed from the analysis, there
was no association.(5)

Dumville and coworkers (6) examined the impact of attrition bias in a trial of hip
protectors for preventing hip fracture.(7) They compared rates of loss to follow-up
between the arms of the trial and looked at how these related to baseline
characteristics of the trial participants. They found that there was a small difference
in attrition rates between the arms of the trial and that the between-group differences
in participants lost to follow-up were larger than chance differences at baseline. More
people with poor or fair (as opposed to good) health and more people who had had a
previous bone fracture were lost from the control group than from the intervention

group.

Preventive steps

Every effort should be made to reduce attrition and therefore attrition bias, but some
is likely to remain.

Over-recruitment beyond the numbers originally calculated may be helpful.(8)

When there is knowledge of systematic differences between study participants who
leave and those who do not, efforts can be made to counteract this. Post hoc



strategies for analysis can be helpful in reducing the impact of attrition bias. For
example, Zethof and coworkers showed that sampling weights and tailored
replenishment samples can help to compensate for the effects of attrition bias.(9)

Discussion

Attrition bias is an important component of bias and it can affect observational and
interventional studies. Attrition bias is often suspected without sufficient information
to deal with its effects.
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