Outcomes counted in the right group

From: Key Concepts for assessing claims about treatment effects and making well-informed
treatment choices (Version 2022)

2.1g Consider whether people’s outcomes were analysed in the group to which
they were allocated.

Explanation

Random allocation to treatment comparison groups helps to ensure that people in the comparison
groups have similar characteristics before they receive treatment (see Concept 2.1a). However,
people sometimes do not receive or take the treatment allocated to them. The characteristics of
such people often differ from those who do take the treatments allocated to them. Excluding from
the analysis people who did not receive the treatments allocated to them may mean that like is no
longer being compared with like. This may lead to an underestimate or an overestimate of
treatment differences relative to what would have been the case if everyone had received treatment
that had been intended for them.

For example, in a comparison of surgery and drug treatments, people who die while waiting for
surgery should be counted in the surgery group, even though they did not receive surgery. This may
seem counter-intuitive. But if they are excluded and people who die during the same time in the
drug group are not excluded, it will not be a fair comparison.

The New York Health Insurance Plan (HIP) randomized trial of screening for breast cancer provides a
striking illustration of how people who comply with a treatment (in this case, screening
mammography) may be different from those who do not. The study found similar numbers of deaths
after five years among women offered screening and those who were not offered screening (Table)
[Shapiro 1977 (RS)]. Some women offered screening chose not to be screened. If those women are
excluded from the comparison, it appears that there were fewer deaths in the screened group
compared to the women who were not offered screening (22 versus 30 per 1,000 women).
However, that comparison is misleading because there were important differences between the
women offered screening who chose to be screened and those who chose not to be screened. Those
differences resulted in almost twice as many deaths among women who chose not to be screened
compared to women who chose to be screened (40 versus 22 per 1,000 women).

Table. Total number of deaths after five years in the HIP randomized trial of breast cancer
screening*

Comparison group Group size Deaths per 1,000 women
Offered screening 31,000 28

Chose to be screened 20,200 22

Chose not to be screened 10,800 40
Not offered screening 31,000 30

* Data from Table 1 in [Freedman 2004].

Basis for this concept
A systematic review of randomized trials published in the top five medical journals reported the
results in three ways [Mostazir 2021 (SR)]:
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1) Including outcomes in all the study participants allocated to each of the treatment comparison
groups (“intention-to-treat” analysis)

In this analysis, study participants who dropped out of the study, did not adhere to the study
treatment to which they were allocated, or even took the wrong study treatment, are included
in the treatment comparison group to which they were randomly allocated.

2) Only including outcomes in participants who adhered to the trial protocol, including the

III

treatment to which they were allocated (“per-protocol” analysis).

The aim of this analysis is to answer the question: “What is the effect if participants are fully
compliant?” However, because it excludes participants who were not compliant, the treatment
comparison groups will no longer be similar if the people who do not comply and are not

included in the analysis, as illustrated by the breast cancer screening example above.

3) Using a statistical model to compare people who complied in the “treatment group” to people in

the “control group” who would have complied to the study treatment (using the “complier
average causal effect” (CACE) method).

On average, the “per-protocol” analyses generated larger estimates of treatment effects than the
intention-to-treat analyses. Differences between the two analyses increased with increasing degrees
of non-compliance. However, the CACE effect estimates were similar to the intention-to-treat
estimates, suggesting that the “per-protocol” analyses likely overestimated the impact of non-

compliance on the intention-to-treat effect estimates. In other words, they were biased.

Other systematic reviews have compared the results of randomized trials that included all
participants in the analysis (intention-to-treat) to the results of trials comparing the same
treatments but after excluding some participants. These reviews have found that, on average, trials
that did not report intention-to-treat analyses over-estimated or underestimated treatment effects
compared to those that used intention-to-treat analyses [Abraha 2015 (SR)] treatment effects
[Armijo-Olivo 2021 (SR)]. Other reviews were inclusive about the average impact of excluding
participants [Balk 2002 (SR), de Almeida 2019 (SR), Siersma 2007 (RS), van Tulder 2009 (SR)], or
found that this often resulted in biased estimates of treatment effects, but the extent and direction
of bias was unpredictable [Niesch 2009 (SR)]. One systematic review found that many systematic
reviews of the effects of treatments include at least one randomized trial that did not report an
intention-to-treat analysis, and that those trials were more likely to have “positive” (“statistically
significant”) findings, industry sponsorship, and authors with conflicts of interest [Abraha 2017 (SR)].
All the reviews that compare randomized trials, have a high risk of confounding by other
characteristics of the trials. Nonetheless, they support the logical arguments for being cautious
about analyses of randomized trials that exclude some participants from the treatment group to
which they were allocated.

Implications
Be cautious about relying on the results of treatment comparisons if patients’ outcomes have not
been counted in the group to which the patients were allocated.
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