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a b s t r a c t
the randomized controlled trial (rct) is the study design with the greatest potential to maximize internal validity when assessing the effective-
ness of medical interventions, making it invaluable for evidence-based medicine. Yet, especially in the field of rehabilitation, it is not universally 
accepted as an unassailable gold standard due to serious problems of its implementation. This paper first examines three factors that limit the 
applicability of RCTs in rehabilitation practice. The first two factors stem from the nature of rehabilitative treatment itself: the complexity of 
rehabilitation interventions and the long-term and holistic nature of rehabilitation goals. the third factor relates to the differing functions of 
rcts. interventions vary in their complexity in increasing degree between component, measure, and program interventions. lower complexity 
is associated with a greater likelihood of using high rigor efficacy studies. Methodological rigor further depends on the degree to which interven-
tion conditions or contexts can be controlled for. this is particularly the case when examining body-related short-term outcomes. Whether it is 
reasonable to conduct an rct also hinges on its function: to gain knowledge or to legitimate the utilization of an intervention in rehabilitation 
practice. the discussion highlights key challenges to rct implementation and states questions that should help to identify an rct as the most 
appropriate research design. further empirical and theoretical research is indicated to clarify the distinction between levels of intervention, as 
this paper is based on theoretical considerations. additionally, a concise explication of the different functions of an rct and its meanings for 
their implementation is needed.
(Cite this article as: schmitz s, Meyer-feil t. randomized controlled trials as a source of evidence in rehabilitation: a critical analysis. Eur J 
phys rehabil Med 2024 Sep 18. doi: 10.23736/s1973-9087.24.08361-8)
Key words: rehabilitation; rehabilitation research; Evidence-based medicine; randomized controlled trial; Methods.

European Journal of physical and rehabilitation Medicine 2024 Sep 18
 doi: 10.23736/s1973-9087.24.08361-8

schMitZ
rcts as a sourcE of EVidENcE

© 2024 thE authors
open access at https://www.minervamedica.it

Introduction

the evidence-based medicine (EbM) or, more broadly,
evidence-based practice (Ebp) movement represents 

an impressive success story in health care. EbM looks at 
health-related research from the perspective of clinical or 
health care decision-making: which scientific evidence 
can or should inform practitioners’ decisions? the idea it-
self seems to match general expectations of both clinicians 
and patients perfectly, as dickersin et al. pinpointed: “it is 

curious, even shocking, that the adjective ‘evidence based’ 
is needed. the public must wonder on what basis medical 
decisions are made otherwise.… is it intuition? Magic?”1 
EBM was strongly influenced by ideas developed to test 
the efficacy of medical drugs, and its methodology is root-
ed in approaches from clinical epidemiology. however, 
now it is indispensable in all areas of health care. its ap-
proaches have been applied even beyond health care, e.g. 
to politics (see strassheim et al.2 for a critical view).

the EbM movement also resonated early (e.g., lae et 
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the differentiation of levels of evidence and grade of rec-
ommendations within the Grading of recommendations 
assessment, development and Evaluation (GradE) 
approach.12 it seems clear that in designing a study, re-
searchers should select the most optimal methodological 
approach in accordance with the research question and 
research interest in order to ensure that the study is able to 
answer the research question. from the perspective of the 
users of evidence a pragmatically designed and conducted 
rct might be preferable to a more methodologically rig-
orous approach, whereby the quality of the evidence is 
not determined by the theoretically optimal study design, 
but by pragmatic needs for evidence determined by po-
tential users.

it seems that the potential of the study design in terms of 
a scientific-theoretical ideal does not necessarily translate 
into a reasonable implementation in research practice8 and 
that the results of these studies lack clinical relevance.6 in 
their scoping review on methodological issues in rehabili-
tation research, arienti et al.13 listed both problems related 
to the conduct of a study and its respective reporting that 
relate to threads of internal and external validity. it became 
apparent that the majority of issues that were identified in 
the review were not intrinsic to the design of rcts but 
rather related to the way they were conducted or reported.

there are issues that refer to problems that are be-
yond the scope of conduct or reporting and relate instead 
to challenges that arise from the intrinsic characteristics 
of rehabilitation. for example, behavioral interventions 
dominate in rehabilitation practice, and these can hardly 
be reduced to singular cause-effect relationships and trans-
ferred to larger populations without multiple assumptions 
both about the way the intervention is delivered and about 
variable context factors.6, 14

opposition to the use of rcts in rehabilitation might 
also have something to do with the peculiarities that make 
up rehabilitation. Especially within the last 15 years differ-
ent attempts have been made to frame a common under-
standing of rehabilitation worldwide.15 it should be worth-
while to reflect on these approaches as possible sources 
to explain the unease parts of the rehabilitation practice 
community has in the idea of using evidence from rcts.

To sum up, the scientific discussion surrounding the role 
of rcts as a source of evidence for rehabilitation practice 
is still not settled. this paper aims to advance this central 
discussion by providing important theoretical distinctions 
based on current conceptual developments on the defini-
tion of rehabilitation and a theoretical reflection on dif-
ferent functions that rcts serve in rehabilitation practice. 

al.3) and thoroughly in the field of rehabilitation. At the 
heart of these endeavors should be the rehabilitation pa-
tient with his or her individual problems, needs, and re-
habilitation goals. a high degree of individualization of 
treatment plans and the associated multimodal treatment 
approaches, as well as collaboration in multi- or interpro-
fessional teams, are the basic prerequisites for achieving 
these goals. the use of interventions, for which effective-
ness has been demonstrated, is of concern not only for 
rehabilitation professionals who set up intervention plans 
and provide interventions, but also for other stakeholders:4 
rehabilitation patients, family caregivers, funding bodies 
or policymakers.5

however, questions and unease persist regarding the 
way evidence is produced, transferred, and used in rehabil-
itation.6-8 this was one central motivation for the founding 
of cochrane rehabilitation in 2016, which aims to bridge 
the well-known evidence gap between the spheres of re-
habilitation research and practice.9 one object of criticism 
is the perceived one-to-one adoption of the gold standard 
for intervention studies, the randomized-controlled trial 
(rct).

the rct is still considered the best study design for 
conducting a summative evaluation of an intervention in 
order to be able to attribute measurable effects exclusively 
to that intervention. by means of randomization and blind-
ing, adequately implemented rcts allow researchers to 
control for and minimize risks of biases and confounding. 
thus, the internal validity of study results is maximized. 
it is the most appropriate design to rule out alternative ex-
planations of differences between intervention and control 
group. in rehabilitation research, the potential of a high 
internal validity of this study type remains undisputed. 
the feasibility of rcts, however, especially blinding and 
randomization, has been disputed repeatedly.6, 10 a higher 
internal validity of the study, which might be reached by 
high levels of standardization of treatment procedures, is 
related to artificial study conditions. This reduces the po-
tential of transferring the study results into practice, and 
therefore the usefulness of the study.10, 11 also, the limited 
scope and severe limitations in the selection of the study 
population, which lead to issues of limitations in exter-
nal validity and clinical replicability have been a source 
of criticism.

Within an evidence-based medicine framework, the 
design of a study is both affected by methodological stan-
dards (researchers’ side) and the needs of the users of 
evidence, especially clinicians (users’ side). the potential 
tension between different requirements is expressed by 
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tion of measures tailored to his or her needs and aligned 
with personal goals. as a result of individual tailoring, a 
rehabilitation patient is always treated with multimodal 
therapy approaches, ideally by a multidisciplinary team. 
these approaches include, among others, physical exer-
cises, behavioral or psychological measures, education, 
counselling, and the provision of devices and assistive 
technologies.19 these measures potentially affect multiple 
rehabilitation goals, which may change and be adapted in 
the progress of rehabilitation, are based on the patient’s 
individual perspectives and are the result of a shared de-
cision-making process between a clinician and the reha-
bilitation patient. these goals might be distinguished into 
short-term vs. long-term goals, or, put in a similar way, re-
habilitation (or process)-related vs. personal goals. While 
short-term, process-related goals are often referred to as-
pects of physical or mental capacities (body functions),20 
long-term goals relate to performance in everyday life, 
such as return-to-work or being able to supervise children, 
or other goals related to aspect of participation or to an 
individual`s quality of life.21

in contrast to short-term goals, which should be achiev-
able during rehabilitation and therefore need to be dis-
cussed with the treating therapists (“negotiated goals”20), 
long-term goals are closely linked to the patient’s basic 
values, inner attitude and worldview (“meaningful overall 
goals”21). short-term goals are therefore only intermediate 
steps on the way to achieving long-term goals, which are 
of particular importance to the person undergoing rehabili-
tation. these goals should be in close correspondence with 
the choice in outcomes in rcts.

in almost every case, behavioral therapy approaches 
play a central role. in pharmacological treatments, there 
is an external agent (medication) that does the work. in 
contrast, rehabilitation measures work by an inextricable 
interaction between the therapist and the patient, usually 
but not necessarily with support of some technology.6 
their success depends on the professional competencies 
of the therapists (cf. rErEp22) but also on “the attention 
and action of the person[s]” involved and include their 
“motives, values, and thoughts,”23 just as with any other 
interventions with educational and psychosocial features. 
this implies that the potential effect of these interventions 
is substantially dependent on factors that may initially re-
main elusive to the treating person and might become ap-
parent only during the rehabilitation process, if at all. this 
also implies that healthcare professionals in rehabilitation 
resort to many unspecific competencies, motivations, at-
titudes, and skills to build up a positive relationship with 

these distinctions, presented as a methodological note, 
should be regarded as central to the appraisal of the rel-
evance of different types of rcts for an evidence-based 
rehabilitation practice.

Methodological considerations

The present paper is based on theoretical reflections which 
relate to the preliminary work of cochrane rehabilitation, 
especially on a scoping review on methodological issues 
in rehabilitation research.13 therefore, we developed our 
line of arguments based on the conceptual and theoretical 
conclusions of other researchers and our prior theoretical 
work which was also inspired by the long-standing con-
ceptual work of one of the authors (TMF) on the defini-
tions of rehabilitation16 and the involvement in controver-
sial discussions within cochrane rehabilitation related 
to rcts.17, 18 the authors of the aforementioned scoping 
review have designated this type of work as “theoretical 
thinking,”13 i.e., articles used to explain a theoretical con-
cept or issue without a systematic inclusion of primary 
studies.

Characteristics of rehabilitation

Various attempts to define rehabilitation have already been 
made, representing different perspectives.15 accordingly, 
rehabilitation could be seen as a health strategy, a process, 
or a set of measures while its “specific aim is the opti-
mization of aspects of functioning, especially social par-
ticipation, independence or self-determination (which are 
actually related but can be very different aims), or qual-
ity of life.”15 A recent definition of rehabilitation has been 
developed by cochrane rehabilitation in a thorough and 
comprehensive multistage process involving different pro-
fessional stakeholder groups in the field.18 This definition 
uses the pico-framework and characterizes rehabilitation 
within the context of health care as follows: “in a health 
care context, rehabilitation is defined as a multimodal, 
person-centered, collaborative process including interven-
tions targeting a person’s capacity (by addressing body 
structures, functions, and activities/participation) and/or 
contextual factors related to performance with the goal of 
optimizing the functioning of persons with health condi-
tions currently experiencing disability or likely to experi-
ence disability, or persons with disability.”18

therefore, rehabilitation is a comprehensive approach 
for people in different health conditions, while each re-
habilitation patient should receive a specific combina-
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Individual components of measures, such as a specific 
exercise on a workout machine, are the units of which a 
measure is composed. a component is characterized by 
different elements such as duration, frequency, and in-
tensity. An element might be defined by the fact that a 
variation of it does not affect the other elements. these 
elements are called “ingredients” in the rehabilitation 
Treatment Specification System.27 We prefer the term “el-
ement” over “ingredient” as the former refers to essential 
parts of a component while the latter could also include 
optional parts (supplementary text file 1).18-20, 27-30

these levels of intervention vary in complexity, as do 
the questions that can be answered using rcts (see be-
low). Whilst individual components can stand alone, at the 
level of measures interaction effects must be assumed to 
occur among multiple components. as mentioned before, 
personal and environmental factors play an important role 
in the rehabilitation process (“person-centered”), includ-
ing motivational and situational factors such as rehabilita-
tion patient’s individual environment, which could serve 
as an important rehabilitation target. furthermore, the re-
habilitation process is also influenced by additional loca-
tion-specific context factors such as the local healthcare 
and social systems, which should be taken into account.31 
in fact, the sensitivity of clinical studies to context factors 
might be understood as the step taken from the clinical 
study to health-services research studies, the primary in-
terest of which is context effects.32 Effective rehabilitation 
is therefore dependent on various characteristics and con-
textual factors determined by the setting and the individual 
needs of each person undergoing rehabilitation.

in conclusion, rehabilitation is much more than a single 
measure. it is complex, and its complexity increases de-
pending on which part of the process is being looked at 
in a study context: a component of a measure, a measure 
within the rehabilitation process, or the set of measures 
within a rehabilitation process, i.e., a rehabilitation pro-
gram.

Nevertheless, despite this complexity, it remains essen-
tial to gain a deeper understanding of the effectiveness and 
underlying mechanisms of rehabilitation and its constitu-
ent parts, especially if the aim of research is to be able to 
appraise the benefits of an intervention.

The important distinction between 
efficacy and effectiveness trials

When we look at rcts, it is reasonable to distinguish be-
tween two types of studies: efficacy trials gather evidence 

the patient. therefore, most rehabilitation measures are 
complex as they involve these interactive processes. the 
complexity in these measures might be described best “as 
a dynamic and constantly emerging set of processes and 
objects that not only interact with each other, but come to 
be defined by those interactions.”24 as these interactions 
are very individual, even standardized measures are ex-
pected to vary widely in practice.

Given the definition of rehabilitation described above, 
individual measures can only be considered as part of a 
rehabilitation process, not as rehabilitation itself. the rea-
son for this can be derived from the rehab-cycle model that 
integrates assessment, goal-setting, assignment, interven-
tion, and evaluation based on the functional health model 
of the International Classification of Functioning, Disabil-
ity and health (icf).25, 26 the output of rehabilitation care 
(the service) should be seen as the result of a collaborative 
effort between provider(s) and the patient.18

this perspective has important consequence regarding 
the characteristics of the intervention in a rehabilitation 
study. We should distinguish different levels of rehabilita-
tion that could be considered as interventions in a study 
(supplementary digital Material 1: supplementary text 
file 1).18-20, 27-30

a rehabilitation program consists of available measures, 
the combination of which is suitable (based on internal 
and/or external evidence) to achieve meaningful overall 
rehabilitation goals. such a program can be, for instance, 
cardiac rehabilitation after a heart attack. rehabilitation pa-
tients and therapists can decide on an individualized com-
bination from suitable and available measures. the offer of 
rehabilitation programs depends in particular on the avail-
able services of the health care system and the respective 
structures (accessibility, financing, guidelines, common 
minimum standards). the term “rehabilitation program” is 
thus used as a synonym to the term “rehabilitation” in the 
definition of Cochrane Rehabilitation (see above).

Measures are part of the rehabilitation process to 
achieve individual goals set by patient and therapist. these 
goals should lead to the achievement of an overall goal of 
the rehabilitation process and therefore must be oriented 
towards individual and achievable rehabilitation goals, for 
example, exercises to increase physical activity. Measures 
are largely determined by the specific rehabilitation set-
ting, i.e., among other things, by the staffing, the present 
equipment/technologies, the rehabilitation facility, the 
costs, etc. Measures can differ in the structure and combi-
nation of various components, as well as in the duration, 
intensity, or frequency applied.
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one person can be observed at one time, and thus a simi-
lar comparison must be used to infer a causal relationship 
between cause and its assumed effect. however, since an 
rct does not look at individual cases but at mean effects 
of the groups examined, structural equality is established 
at the group level. therefore, a predictable randomization 
sequence, or a non-covert randomization process, leads 
to an increased risk of systematic bias when study par-
ticipants are specifically assigned to one group or another 
based on their personal characteristics. it is important to 
use a method that guarantees participant concealment, dis-
tinguishing between concealment mechanisms and alloca-
tion sequence generation.37 the concealment mechanism 
utilizing sequentially numbered opaque sealed envelopes 
is considered particularly unsecure. When this method is 
chosen, it is crucial to ensure that the recruitment process 
is separate from the allocation process, and that the two 
processes are performed by different people. using small 
block sizes for a stratified block randomization by site is 
mostly regarded as an unsafe method for generating se-
quences. if possible, larger or variable block sizes should 
be used avoiding stratifying by site.37 in trials with over 
100 participants, it is recommended to use simple random-
ization to ensure the integrity of the results.

With regard to the target criterion defined as the primary 
outcome, the required sample size is determined in order 
to be able to prove a statistically significant effect of an in-
tervention. this is already essential in the planning phase 
of an rct in order to avoid post-hoc “fishing for signifi-
cance” in search of any statistically significant effect.38 
drop-outs, which occur with several follow-up measure-
ments and especially with long follow-up periods,38 can 
on the one hand lead to loss of required power that is not 
achieved in order to keep the probability of a β-error as 
low as possible. on the other hand, systematically missing 
values threaten the internal validity of a study. the risk of 
bias is particularly increased by loss-to-follow-up if the 
true value of the outcome is a cause of the proportionally 
higher number of drop-outs in one of the subgroups ex-
amined. it is not only for this reason that it is essential to 
accurately define the outcome of a study.39, 40

Essential problems of applying RCTs 
in rehabilitation research

“[t]he only study design capable of showing a causal rela-
tionship between the intervention (rehabilitation) and the 
outcomes [i.e., the rct] is not feasible in methodological, 
ethical or even legal terms”.41 this fundamental statement 

on what works under ideal conditions in a more strictly 
selected population, whereas effectiveness trials are in-
tended to support evidence of the effect of an intervention 
under usual conditions of clinical care in a more broadly 
defined clinically relevant population.6, 33 the two types of 
study are therefore based on different aims. Efficacy trials 
aim at answering the question if an intervention works at 
all. They use an artificial, almost mechanistic approach to 
try to establish a causal link between a specific interven-
tion and a subsequent effect by keeping contextual factors 
constant.34 it, therefore, focuses on a high level of internal 
validity at the expense of elements of external validity. Ef-
fectiveness trials are designed to prove that an interven-
tion is effective despite allowing for contextual factors to 
vary (in fact, these are modelled as error variance, not as 
explanatory variables). While it therefore focusses on as-
pects of external validity, it is in our view not appropriate 
to say that this should be at the expense of internal validity, 
as internal validity can be considered as a prerequisite of 
external validity. interventions should be proven to be ef-
fective in an efficacy trial with high level of internal valid-
ity prior to analyzing their effectiveness that aim to allow 
for broad generalizations to usual clinical care. both study 
types have in common that they are designed to demon-
strate a causal effect.34, 35

General problems with the application of RCTs

if the mechanisms behind the effect of an intervention 
on the outcome being studied are known, it must also be 
known that these mechanisms are valid outside the study 
conditions being investigated.36 in particular, if mecha-
nisms are unknown, various factors contributing to the 
outcome besides the intervention studied may not be ad-
dressed.36 therefore, it is important to consider whether 
the study aims at gaining knowledge on causal mecha-
nisms (see below). While these issues are of concern to the 
study design in general, there are other issues which arise 
when the study design is to be implemented in practice.

adequate randomization of participants to study arms 
might be challenging. rcts attempt to control bias by ran-
dom allocation of patients to different groups and there-
fore to result in a random distribution of (both known and 
unknown) prognostic factors. therefore, concealed alloca-
tion of study participants to different study groups based 
on a replicable, but unpredictable, randomization process 
is essential to successful rcts.37 the homogeneous distri-
bution of known and unknown prognostic factors between 
the study groups is central, since only one condition of 
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group vs. no further information group,42 or by applying 
a waiting list design.47 the latter is only possible in cases 
where the demand or need for rehabilitation exceeds reha-
bilitation beds considerably, which makes it impossible to 
provide a rehabilitation for every patient in need to begin 
with. also, the follow-up time should not exceed the re-
spective waiting time, which could limit the use of certain 
long-term outcomes.

therefore, ethical reasons to refrain from the imple-
mentation of rcts are not convincing. Ethical concerns 
associated with random allocation of participants to study 
groups should be addressed by reference to the principle of 
equipoise.48 before planning and implementing an rct, 
there must be a balanced uncertainty as to whether one of 
the applications to be compared within the study arms has 
a benefit over the other application,49 which is still often 
the case. also, it should be kept in mind that it is ethically 
questionable to end up with inconclusive study results, 
e.g., due to a too small sample size.50

important information about clinically relevant long-
term rehabilitation outcomes should be based on patient-
reported outcomes (proMs) because it is the patients 
themselves who are most knowledgeable about what they 
do and do not do in their daily lives. short-term rehabilita-
tion goals can also be captured by functional test or ob-
server rated outcomes, such as the six-minute walking test. 
it could be argued that these proMs should be automati-
cally prone to detection bias, but this could depend on the 
framing of the trial and research question for the patients.

two additional points are also important as possible 
sources of bias: studies with comparatively large-scaled 
samples in the sense of several hundreds or even thousands 
of participants are not often possible, since in rehabilita-
tion research often small populations are involved, for ex-
ample due to rare diseases or smaller study units within a 
rehabilitation facility.4, 23 this may result in smaller effects 
not being detected or only inaccurately estimated, which 
in turn can lead to results of these studies only partially 
reported or not being reported at all (reporting bias). in ad-
dition, efficacy trials might not reflect the actual treatment 
situation, which is a specific threat to external validity.4 
rehabilitants with comorbidities are excluded regularly in 
these trials (selection bias) which can also be found to a 
lesser degree in effectiveness studies.

another point to consider is a possible blurring of the 
intervention effect, which can already occur by the fact 
that the control group of an rct also receives a treatment, 
for example in the sense of a treatment-as-usual (tau) in 
effectiveness trials, that might even contain components of 

refers to the use of rcts to provide evidence on absolute 
effectiveness on rehabilitation, i.e., whether a rehabilita-
tion program works compared to no rehabilitation.42 how-
ever, there are rebuttals to this argument. from a method-
ological point of view, there seems to be no reason why 
an rct for the study of absolute effectiveness should not 
be feasible. the only real methodological problem relates 
to blinding.13 double blinding, i.e., both for patients and 
clinicians, is mostly impossible in rehabilitation research 
practice. only the blinding of raters of outcomes and those 
doing the analysis of the study data is possible (and worth-
while43). blinding has been considered a central aspect of 
an rct because it should control for expectation biases 
(e.g., hawthorne and rosenthal effects7, 38).

however, it has also been argued that the blinding of 
patient and therapist would really distort the true inter-
vention effect, as the expectation (“placebo”) effect can 
be understood as an intrinsic part of the “true” interven-
tion effect (cf. “efficacy paradox”44). also, a so-called 
“true” intervention effect cannot be identified independent 
of an expectation effect. therefore, effectiveness trials 
should better reflect the true possible effects of rehabili-
tation measures or programs as they reflect the situation 
of rehabilitation patients and professionals in rehabilita-
tion practice. the main advantage of an rct, it can be 
argued, is the randomization,45 and this is not distorted by 
a lack of blinding. therefore, blinding might be central for 
the rct, but is not essential for getting relevant evidence 
from rct.46 detection bias could be minimized by the use 
of blinded raters in both efficacy and effectiveness trials.

another methodological problem relates to the essence 
of rehabilitation, i.e., the aim of improving long-term 
functioning with a focus on activities and participation. 
therefore, there is always a substantial time difference 
between the end of the rehabilitation phase and the de-
termination of study outcome, e.g., return-to-work. When 
the study phase, in which the intervention context can be 
controlled, ends, for example within an inpatient rehabili-
tation facility, factors of the home and social environment 
of the rehabilitation patients can dilute the possible effect 
of the intervention.

another essential problem relates to legal terms. if pa-
tients have the right to take part in a rehabilitation pro-
gram, it is rarely possible to randomize those patients that 
have applied or that have been granted a rehabilitation to 
a non-rehabilitation group. however, there are study de-
signs that have overcome this problem elegantly, either 
by screening subjects of possible need for rehabilitation 
and randomizing them into a rehabilitation counselling 
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for clinicians, the situation can be complex. firstly, they 
must act in the best interest of their patients and prioritize 
evidence of potential benefits from RCTs, including evi-
dence of positive benefit-harm ratios. Secondly, they must 
also consider society’s interests in achieving an adequate 
cost-effectiveness ratio, as this will be a focus for political 
decision-makers. also, it is necessary to present objective 
evidence to legitimize treatment decisions, which may in-
clude consideration of expected effect size as indicated by 
rcts. furthermore, rcts can serve as a source of knowl-
edge regarding potential causal mechanisms related to the 
intervention, allowing for adaptation or alteration of treat-
ment decisions.

Essential problems of external 
validity and generalizability

as with any other study design, the results of an rct can 
primarily be related to the population studied and its place 
and time, because that is where we observed a potential 
effect. in order to be able to extrapolate results to a larger 
population, a study population is, in the best case, random-
ly selected from the target population. this can hardly be 
the case in rehabilitation, as institutional settings usually 
each attract a special group of patients, depending on their 
reputation and services offered. in this sense, studying re-
habilitation patients from one clinical setting could be con-
sidered as taking a convenience sample.52 there is at least 
one study that shows that this problem can be avoided:42 
potential rehabilitation patients are actively contacted and 
offered rehabilitation. this also gives the investigators a 
good overview of the non-participants. it can be assumed 
that studies that include a wider range of settings and a 
larger study population increase the likelihood that the 
results of a studied intervention will be of practical use. 
Especially after major policy changes, it seems useful to 
re-examine highly complex rehabilitation programs to see 
whether the existing study results can still be applied to 
current rehabilitation practice.

Discussion

designing and conducting high-quality randomized con-
trolled trials can be challenging, even more so for medical 
rehabilitation, which pursues a holistic, bio-psychosocial 
approach that goes beyond the bio-medical curative ap-
proach. this is already conditioned by the fact that the tar-
get group of rehabilitative measures is very diverse and 
includes patients after acute events, people with chronic 

the intervention under investigation.35 it is therefore all the 
more crucial that the treatment received in both, the inter-
vention and the control group, is described in as much de-
tail as possible.13, 51 these exact descriptions are also lack-
ing in publications of rcts, which is a major shortcoming 
as effectiveness-studies are increasingly conducted.

Functions of RCTs in rehabilitation: 
stakeholders’ interests

for a thorough appreciation of rcts in rehabilitation, it 
is worth reflecting on the purposes or function of RCTs as 
sources of evidence: to gain knowledge on causal mecha-
nisms or to legitimize decisions. both purposes depend in 
part on the addressee of the information on evidence. as 
addressees we consider the patients (and potentially their 
relatives or family caregivers), the clinicians (the profes-
sionals interacting with the patients), and political deci-
sion makers (i.e., those persons responsible for managing 
health care on an institutional level and allocating resourc-
es and also those persons in charge of setting guidelines or 
regulations). results of rcts could be generally used to 
make statements on the probability that a person will ben-
efit from an intervention (with no assurance that this will 
work in a certain individual case). here, patients should 
primarily be interested in the proof that an intervention 
works, not why the intervention works. this interest com-
prises in particular whether the interventions the patients 
take part in do benefit them as an individual, i.e., allow 
them to better reach their personal (health-related) goals, 
and at the same time to do no substantial harm (or at least 
have a favorable benefit-harm balance). For an estimation 
of harm, rcts are not well-suited to identify especially 
low-frequency harms. they are less likely to be detected 
in rcts due to limited sample sizes.

it is reasonable to assume that political decision makers 
have a similar, but broader, perspective on the role of rcts. 
they should be interested in evidence that an intervention 
works and does well than harm but in the overall group 
of patients, or (sub-)populations. The likelihood of benefit 
and harm is therefore more important to them than for the 
individual. this holds true for harms and leads to the need 
for different study designs to detect low-frequency harms 
of interventions. additionally, policymakers tend to have 
greater interest in studies of cost-effectiveness, which may 
not be in the primary interest of patients. in conclusion, the 
purpose of the rct for this particular group of stakehold-
ers is the legitimization of interventions. it is not primarily 
about gaining knowledge on causal mechanisms.



schMitZ  rcts as a sourcE of EVidENcE

8 EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE Mese 2024 

Problem 2: Internal vs. external validity

this is a fundamental problem of study design that is even 
more acute in rehabilitation: in order to make causal infer-
ences, potential confounding factors must be controllable. 
at the level of the study sample, this is done by random-
ization. ideally, confounding factors will be evenly spread 
by random allocation of participants between study arms. 
however, the greater the heterogeneity of the individuals, 
the greater the number of possible confounding factors, so 
that it becomes increasingly difficult to ensure comparabil-
ity between the groups. in rehabilitation, it is common to 
encounter individuals with multiple comorbidities, a vari-
ety of social backgrounds, and other contextual factors that 
are difficult to control, especially over time. Methodologi-
cally appropriate conduct of an RCT in the sense of an effi-
cacy trial severely limits the selection of the study popula-
tion and the observation period, which makes it difficult to 
extrapolate the study results to the target population.

Problem 3: Intervention interacting with the context/indi-
vidual situation of the rehabilitation patient

contextual factors are a problem not only regarding the in-
ternal validity of the study results. they are also a problem 
because of possible interactions with the intervention be-
ing studied. if the mechanisms by which the intervention 
works are unknown, it is also unknown what influence the 
context of the study might have on the intervention, and 
thus what role the context might play in the results of the 
study. Effectiveness trials should therefore be performed 
by applying the intervention within different contexts, e.g., 
different clinical settings, that should be representative 
of the different settings in a specified health care region. 
also, it is reasonable to assume that the number of contex-
tual factors, and thus the number of possible interactions, 
will increase as the observation period gets longer.

Problem 4: Intervention components may interact with 
each other

due to the multimodal structure of rehabilitation, no single 
measure constitutes the entirety of rehabilitation treatment. 
therefore, several applications or measures and their com-
ponents are applied, which can potentially influence each 
other. therefore, as described in problem 3, unless the 
mechanisms of action of the intervention are known, it 
is unclear how strongly the components or measures in-
fluence each other, and thus what proportion of the study 
results are due to the interaction. the more components 
and measures the rehabilitation includes, the more likely it 

diseases and people with (long-term) disabilities. rehabil-
itation involves physical and psychological exercise, edu-
cation, counselling, and the use of specialized technology. 
the multimodal interventions that are used may vary in 
the structure and combination of different components, as 
well as in the duration, intensity, or frequency with which 
they are applied. the structure and combination are indi-
vidualized and tailored. they account for the constitution, 
motivation, and situational factors of the rehabilitation pa-
tient. this results in individual rehabilitation goals, which 
are also negotiated with the respective therapists, while 
other actors, such as relatives or funding bodies, also have 
an interest in the success of rehabilitation activities. acute 
events usually require a single, rapid intervention, while 
chronic diseases require regular therapeutic measures; 
therapists and rehabilitation patients pursue one or more 
rehabilitation goals related to the individual, while fund-
ing bodies (have to) consider goals or rehabilitation out-
comes on a group level; and behavioral or psychological 
measures require a higher degree of individualization than 
physical measures. in other words, in considering whether 
an rct is suitable for testing the effects of an intervention 
and whether the methodology is appropriate for carrying it 
out, the question is not only whether and how the interven-
tion as such can be tested, but also the kind of outcome(s) 
and the level and context of the intervention. in contrast to 
many pharmacological studies, where the use of a placebo 
in the control group means that the cause of a directly ob-
servable/measurable effect can be clearly attributed to the 
drug given due to controllable context conditions, these 
three points are almost impossible to achieve in rehabilita-
tion. this leads to four overarching problems with rcts 
in rehabilitation:

Problem 1: Purpose of the RCT vs. methodological ad-
equacy, or does the end always justify the means?

in principle, the aim of the rct is to establish the causal 
relationship between the intervention and the change in 
the measured result. however, we need to look at the pur-
pose of an rct: should the results of the rct be used to 
explain this change (how does it work?) or to legitimize 
using the intervention in practice (does it work?)? this is 
no longer related to the question of whether rcts can be 
conducted in rehabilitation in general. rather, it is a ques-
tion of where the limits of the use of rcts lie in relation 
to these two purposes. in addition, the more complex the 
intervention is, the less possible it is to pinpoint possible 
causal mechanisms. legitimation might then become the 
most prominent purpose of these studies.
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erature known to us as well as on thought experiments. 
in further empirical and theoretical work, the differentia-
tion and individual components of the intervention levels 
should be worked out more clearly. also, the purposes of 
an rct should be more clearly stated, e.g., by means of 
a review, and the differences between the purposes men-
tioned should be highlighted.
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Box 1: Specification of terms 

We use the term measures to refer to action packages related to one modality, profession, or specific 

rehabilitation target applied within the rehabilitation process. The use of this term refers to the 

definition of rehabilitation by WHO and the World Bank in the World Report on Disability 19: “a set 

of measures that assist individuals who experience, or are likely to experience, disability to achieve 

and maintain optimal functioning in interaction with their environments” (p. 308). We could use the 

term intervention interchangeably (as the WHO has done in a subsequent definition in 2017 28), but 

restrict it in this paper to denote only specific manipulations within the study context, which are 

actions that only the intervention group receives. 

Components of measures are the smallest units that could be isolated and used for itself or in a 

different context and bear the possibility for change in the patients’ functioning. We use the term 

component as understood within the RTSS-framework in its current version by Stan et al. 27.A 

professional should not be regarded as a component. However, professional experience or specific 

training of professionals are important aspects, which, once defined, should be considered as 

preconditions for the (proper) implementation of interventions within a study. From a 

dispositionalist’s perspective 29, these preconditions (or dispositions) are nevertheless essential for 

achieving an intended effect of the intervention being studied. 

A rehabilitation programme is composed of different measures. The programme is characterised 

by a set of different options in terms of measures, that can (but do not have to) be applied based on the 

individual patient’s needs and goals. It relates to the definition of rehabilitation as explicated by 

Cochrane Rehabilitation, i.e., to the understanding of rehabilitation as a process that relates to the goal 

of optimisation of functioning. 

The term goal is kept general here. The focus is on the goals of the rehabilitation patients, which 

"should reflect the perspective of the persons living with the disability" (p. 1545) 20. In an intervention 

study, however, the goals of other stakeholders, such as insurers, may also be relevant, and 

intersections will inevitably arise. It is crucial that goals define a desired future (functional) state as a 

result of a process. In rehabilitation practice, the rehabilitation patient and a professional should set 

goals in mutual agreement. A distinction is made between short- and long-term goals.  

A target differs from a goal, as it refers to the entity on which an action is carried out. In 

reference to the definition of rehabilitation by Cochrane Rehabilitation this could include “a person’s 

capacity (by addressing body structures, functions, and activities/participation) and/or contextual 

factors related to performance” (p. 336) 18. We use this term in accordance with its definition within 

the model of the International Classification of Interventions (p. 6) 30. The use of the term target there 

is different from its use within the RTSS framework, where it is related to level of functioning to be 

achieved 27. 
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