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Similar comparison groups 

From: Key Concepts for assessing claims about treatment effects and making well-informed 

treatment choices (Version 2022) 

2.1a Consider whether the people being compared were similar. 

Explanation 
If people in treatment comparison groups differ in ways other than the treatments being compared, 

the apparent effects of the treatments might reflect those differences rather than actual treatment 

effects. Differences in the characteristics of the people in the comparison groups at the beginning of 

the comparison might result in estimates of treatment effects that appear either larger or smaller 

than they actually are. A method such as allocating people to different treatments by assigning them 

random numbers (the equivalent of flipping a coin) is the best way to ensure that the groups being 

compared are similar in terms of both measured and unmeasured characteristics.  

If people are not randomly allocated to treatment comparison groups, differences between the 

groups other than the treatments may result in estimates of treatment effects appearing larger or 

smaller than they actually are because of confounders or other differences. For example, patients 

who are most ill (e.g., have severe pain) may be more likely to be given a new treatment than 

patients who are less ill. There may appear to be a sharp response to treatment in the most ill 

patients because of regression to the mean. If they are compared to patients who are less ill and 

receive an older treatment, the new treatment may appear to be more effective than it actually is 

compared to the older treatment. Differences in recall (“recall bias”) can also lead to over- or under-

estimates of effects in case-control and retrospective cohort studies that are based on recollection 

of exposure to a treatment. 

As described in relation to Concept 1.2b, the effect of hormone replacement therapy (HRT) on 

cardiovascular disease (CVD) is an example of overestimation of a treatment effect in non-

randomized studies. For many years experts and doctors believed that HRT reduced the risk of CVD, 

based on non-randomized studies. But the results of large, randomized trials provided no support for 

this belief and sometimes suggested an increased risk of CVD in women assigned to HRT. This may 

be because women of lower socio-economic status are more likely to have CVD and less likely to 

take HRT. So, a reason for the apparent beneficial effect of HRT on CVD in non-randomized studies is 

the difference in socioeconomic status between the comparison groups, rather than the difference 

in whether they took HRT or not [Humphrey 2002 (SR)]. 

Quinidine is an example of a treatment for which a beneficial effect appeared smaller in non-

randomized studies when compared to those in randomized studies. Quinidine was frequently used 

to treat heart rhythm abnormalities (atrial fibrillation).1 A systematic review of randomized and non-

randomized studies found that the beneficial effect of maintaining a normal heart rhythm was 54% 

less after three months and 76% less after 12 months in non-randomized studies when compared 

with randomized studies [Reimold 1992 (SR)]. One possible explanation for the apparently smaller 

effects in the non-randomized studies is that patients with the most symptoms and the highest risk 

may have been more likely to receive quinidine in the non-randomized studies. 

 
1 Although quinidine was effective for maintaining a normal heart rhythm, it has been replaced by safer 
and more effective medicines. 
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Aspirin is an example of a treatment where a harmful effect appeared larger in non-randomized 

studies when compared to randomized studies. Randomized studies have shown that low-dose 

aspirin reduces the risk of stroke in people at high risk (with symptoms and signs of vascular disease) 

but not in people at low risk. A systematic review of randomized and non-randomized studies found 

an increased risk of stroke in people at low risk who took aspirin, whereas randomized studies did 

not find an increased risk [Hart 2000 (SR)]. Aspirin use in the non-randomized studies was largely 

self-selected and it is possible that people who chose to take aspirin had a higher risk of stroke than 

those who did not, even after statistical adjustment for risk factors that were known and had been 

measured. 

Basis for this concept 
Random allocation of people to comparison groups is unbiased with respect to prognosis 

(characteristics of participants that can predict the course and outcome of a condition) and 

responsiveness to the treatment. No other way of creating comparison groups has these properties 

because it cannot be assumed that all factors relevant to prognosis and responsiveness to treatment 

have been distributed in an unbiased way between comparison groups [Kleijnen 1997]. However, 

when a small number of people are randomly allocated, important differences between comparison 

groups can occur by chance. Moreover, both randomized studies and non-randomized studies can 

be misleading for other reasons [Sterne 2016], including those addressed by Key Concepts 2.1b to 

2.1g.  

Comparisons of the results of randomized and non-randomized studies have found that carefully 

designed and implemented non-randomized studies and randomized studies sometimes give similar 

estimates of the effects of treatments [Anglemyer 2014 (SR), Bun 2020 (SR), Concato 2000 (SR), 

Golder 2011 (SR), Schwingshackl 2021 (SR)]. However, non-randomized comparisons of treatments 

can overestimate effects, underestimate effects, mask effects, or reverse the direction of effects 

[Deeks 2003 (SR), Ewald 2020 (SR), Hemkens 2016a (SR), Ioannidis 2001 (SR), Kunz 1998 (SR), 

Odgaard-Jensen 2011 (SR)]. It is a paradox that the unpredictability of randomization is the best 

protection against the unpredictability of the extent and direction of bias in treatment comparisons 

that are not properly randomized. 

To ensure that people in treatment comparison groups are similar, in addition to randomly allocating 

enough people, it is important to ensure that random allocation is properly implemented. 

Researchers have investigated the impact of two key elements of random allocation: adequate 

generation of a random sequence (to ensure that the allocation sequence is unpredictable, and that 

people are allocated by chance), and concealed allocation (to ensure that the random sequence is 

properly implemented, and that participation is not influenced by knowing the treatment 

assignment prior to enrolment in the study. A systematic review combined the data from seven 

studies that investigated the influence of these and other characteristics of randomized trials on 

effect estimates [Savović 2012b (SR)]. It included 234 meta-analyses containing 1,973 randomized 

trials. It found that, on average, effects were overestimated in trials with inadequate or unclear 

(compared with adequate) random-sequence generation and with inadequate or unclear (compared 

with adequate) allocation concealment. A systematic review of 24 studies found similar results [Page 

2016a (SR)]. A review of 56 studies that examined associations between 58 different trial 

characteristics and effect estimates found that allocation concealment, sequence generation, and 

small sample size were the characteristics most consistently associated with treatment effect 

estimates [Dechartres 2016 (SR)]. However, it is not generally possible to predict the magnitude, or 

even the direction, of bias in studies with inadequate or unclear random-sequence generation or 

allocation concealment [Armijo-Olivo 2015 (SR), Bialy 2014 (SR), Bolvig 2018 (SR), Ginnerup-Nielsen 
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2016 (SR), Hartling 2014 (SR), Koletsi 2016 (SR), Odgaard-Jensen 2011 (SR), Saltaji 2018 (SR), Wang 

2021 (SR)]. 

Implications 
Be cautious about relying on the results of non-randomized treatment comparisons (for example, if 

the people being compared chose which treatment they received). Be particularly cautious when 

you cannot be confident that the characteristics of the comparison groups are similar. If people were 

not randomly allocated to treatment comparison groups, ask if there were important differences 

between the groups that might have resulted in the estimates of treatment effects appearing either 

larger or smaller than they actually are. 
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