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ABSTRACT

Differentiating between efficacy and effectiveness research approaches has become
increasingly recognized as a critical step in the evidence-based decision-making process.
A critical review of these archetypal approaches, as well as an evaluation of a new tool
that purports to distinguish between them, was undertaken. Three raters independently
applied the tool to 151 randomized controlled trials that evaluated either a
pharmacological or non-pharmacological intervention in stroke rehabilitation. Inter-rater
reliability was assessed both for individual items and total scores. Validity was assessed
by examining associations between the totél scale score and key study characteristics
consistent with the effectiveness design. Inter-rater reliability values were sub-optimal for
most items; however, there was support for basic scale validity. Further item
standardization is required before the scale can be incorporated into the critical appraisal
process; however, the tool provides a solid foundation upon which to base further

discussion of the differential criteria of efficacy-effectiveness trial design.
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Validation study; Efficacy; Effectiveness; Explanatory studies; Pragmatic studies;

Evidence-based medicine; Systematic review
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CHAPTER 1. INTRODUCTION

1.1 Background and rationale

Randomized controlled trials (RCT) and systematic reviews of RCTs tend to be
placed atop most hierarchies of evidence, and are considered to be the gold standards for
determining the effects of a given intervention or treatment. Their ranking within the
evidential hierarchy and their expected value to evidence-based decision-makers
(practitioners, policy-makers, health economists, and patients) are largely based on issues
of internal validity and the minimization of bias in the individual studies and aggregated
bodies of evidence. While internal validity is certainly of utmost importance in all types
of research, concerns have arisen regarding the relevance and generalizability or external
validity of this high-quality scientific evidence and the relative neglect of these factors in
levels of evidence systems [1]. With growing pressure for decisions in healthcare to be
evidence-based, researchers are being urged to consider the perspective of the decision-

maker when designing studies and disseminating research findings [2].

The primary objective of a study is an important determinant of its relevance to
healthcare decision-makers and the applicability of its results to policy and practice. For
some clinical trials, the objective is to estimate the effect of an intervention under highly
controlled, optimal circumstances, while for others the goal is to examine how well an
intervention works in usual clinical practice [3]. The distinction between studies with
these different aims was first made by Schwartz and Lellouch, who used the terms
explanatory and pragmatic, noting that the former approach aims to understand the
biological mechanism by which a treatment has its effect, and that the latter approach

aims to enable a decision to be made among treatment alternatives [4]. Explanatory trials



have also been labeled efficacy, fastidious [5] or regulatory trials [6], and pragmatic trials
are often referred to as effectiveness, management [7], practical [8, 9], or public health
trials [6, 8]. Efficacy and effectiveness have gained the most common usage in terms of

describing these different study designs and are the preferred terms in this thesis.

A common criticism of efficacy trials is their limited external validity, in that the
findings may neither be readily applicable to the intended target population, nor provide
the necessary and relevant information required by decision-makers when faced with
healthcare decisions [1, 9-12]. Efficacy trials have limited external validity because they
typically enroll a highly selective, homogeneous patient sample; are conducted where
practitioners and facilities are highly specialized; enforce strict treatment protocols to
ensure patient and provider compliance; and have smaller samples that may lack the
power to detect small, but worthwhile treatment effects on measures that are meaningful
to patients. It should also be noted that while the two types of trials can be
conceptualized, it is generally accepted that most studies exist on a continuum [8, 11, 13-

17], or at least that hybrid efficacy-effectiveness studies are conceivable [4, 18, 19].

While efficacy trials are useful for understanding the mechanisms through which
interventions produce outcomes, and seeing if they can work under ideal conditions, there
is a growing recognition that healthcare decisions should be based on evidence from
more realistic and generalizable effectiveness trials [9, 11, 14, 20-23]. Findings have
shown that effectiveness trials infrequently replicate the results of efficacy studies of the
same intervention, and patients involved in clinical trials often experience different
(usually more beneficial outcomes) than those receiving similar care in usual clinical

practice [12, 24-27]. This lack of agreement between the study designs and settings



highlights the importance of basing decisions on scientific evidence that is not only
internally valid, but that can also be generalized to the intended target population and
answer the questions that are important to health-care decision-makers. Nevertheless,
since efficacy trials are regarded more favourably by those who grade research evidence,
effectiveness studies may fail to meet the higher standards of evidence and are often
excluded from systematic reviews and treatment guidelines {28]. Because decision-
makers often consult systematic reviews of available evidence to justify decisions and
evaluate treatment options, it would be useful if researchers could be more inclusive of
effectiveness trials, and when included, make the distinction between trial types, in their
reviews. Furthermore, it may be beneficial to place a more balanced emphasis on internal
and external validity of findings in [1, 29], or incorporate the efficacy-effectiveness
distinction into, evidence grading schemes. The efficacy-effectiveness distinction is also
noteworthy in health economic analyses [30]. Specifically, there is growing acceptance
that the demonstration of drug cost-effectiveness should most appropriately be conducted
using data from effectiveness studies, as unrealistic and possibly biased results can occur

when using cost and outcome data derived from efficacy studies [31-33].

Although the literature has outlined the typical characteristics of efficacy and
effectiveness trials [6, 14, 15, 17, 19, 34-37], only recently was the first and only foo! to
differentiate between the study types published, by Gartlehner and colleagues [38]. The
primary target audience for the instrument would likely be those conducting systematic
reviews, and if the criteria could validly and reliably identify the different types of trials,
or help to quantify where a study exists on the efficacy-effectiveness spectrum, it could

prove to be quite useful for means of critical appraisal and evidence ranking within the



evidence-based decision-making process. Furthermore since the original application of
the tool only focused on studies of pharmaceutical treatments that can be implemented in
primary care settings, it would be interesting to evaluate whether the same criteria could
be applied to studies of more complex, non-pharmacological interventions, and
interventions (both pharmacological and non-pharmacological) that, by nature of the
condition being treated, are not usually implemented in primary care. These interventions
are quite often referred to as “black-boxes”, most notably in the area of physical
rehabilitation, in that it is difficult to address the specific components that produce the
desired outcomes [39]. Therefore, it could be argued that the concept of efficacy may be
more difficult to apply to complex interventions, especially if one considers that
Schwartz and Lellouch’s originally defined aim of efficacy (explanatory) research is to
achieve understanding of a treatment’s mechanism. Thus, the application of this new tool
will allow for an evaluation of its psychometric properties and provide the context for a
more thorough discussion of the implications of defining the efficacy-effectiveness

continuum.

1.2 Objectives of the thesis
The primary objectives of this thesis are as follows:
(1) To provide an overview of the concepts of efficacy and effectiveness approaches
in research, and introduce a recently published tool designed to differentiate
between the trial types; and

(2) To apply the tool to a sample of RCTs in stroke rehabilitation, in order to:



a) assess its inter-rater reliability and discuss its applicability within a condition
where both pharmacological and non-pharmacological interventions are
common, and

b) attempt to validate the instrument by investigating associations between key
study cﬁaracten'stics and total scale scores.

The secondary objectives of this thesis are as follows:

(3) To address any weaknesses of the scale and make suggestions for its
improvement;

(4) To discuss how the differentiation between efficacy and effectiveness may depend
on both the condition under investigation (treated in primary care versus
specialized tertiary care setting), and the nature of the intervention
(pharmacological and/or simple versus non-pharmacological and/or complex);
and

(5) To identify how the differentiation between efficacy and effectiveness trials can
be incorporated into the evidence-based decision-making process.

1.3 Overview of the thesis

This thesis is organized as follows: Chapter 2 reviews the literature on evidence-
based decision-making and recognized short-comings of the current process, and more
specifically, it reviews the differentiation between efficacy and effectiveness approaches
in research, and describes a recently published tool designed to make this differentiation;
Chapter 3 presents a version of a manuscript, that will be submitted to the Journal of
Clinical Epidemiology, entitled “A scale to identify effectiveness studies appears to be

valid, but reliance on individual ratings is problematic due to sub-optimal reliability”’; and



Chapter 4 summarizes the key findings of the thesis and discusses the broader
implications of these findings, the strengths and limitations of the thesis, and areas of

future research. References, appendices, and a Curriculum Vitae follow the discussion.
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CHAPTER 2. LITERATURE REVIEW

2.1 Introduction

Due to the pressure that exists for decisions in healthcare to be evidence-based, the
use of and demand for high-quality research evidence, by the many decision-makers in
healthcare (practitioners, policy-makers, patients, etc.) are growing. Systems and tools
are in place to aid decision-makers in the critical appraisal of research evidence and the
establishment of levels of evidence for interventions; however these processes and the
current high quality evidence-base have been criticized for neglecting concepts of
external validity and generalizability, which are important factors to those wishing to
incorporate research evidence into their decision-making. One important distinction
recognized in the literature is that between efficacy (whether an intervention works in
ideal, highly controlled circumstances) and effectiveness (whether an intervention works
under the conditions of usual clinical practice) study designs. The latter type of study is
becoming increasingly sought after by decision-makers in healthcare, who wish to base
decisions on generalizable scientific evidence. The purpose of this chapter is to provide a
general review of the literature regarding the uses of research evidence in healthcare
decision-making, and the systems that establish levels of evidence in evidence-based
decision-making. More specifically, this chapter will review the factors that differentiate
between efficacy and effectiveness study designs; describe a new tool that purports to
distinguish between the designs; and provide the rationale for making this distinction, in

terms of the implications it has for the evidence-based decision-making process.
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2.2 Evidence-based decision-making in healthcare: uses and users of research
evidence and defining the “best evidence”

According to Sackett, evidence-based medicine (EBM) is defined as “the
conscientious, explicit, and judicious use of the current best evidence in making decisions
about the care of individual patients. The practice of evidence-based medicine means
integrating individual clinical expertise with the best available external clinical evidence
from systematic research” [1]. The application of the theory of EBM has extended
beyond the realm of clinical practice to most aspects of decision-making related to
healthcare. Peer-reviewed studies focusing on EBM and evidence-based decision-making
have grown in abundance over recent years with a staggering number of citations
retrieved in Pubmed (as of June 13, 2008) for the keywords evidence-based medicine
(47,708 citations; introduced as a Mesh term in 1997), evidence-based practice (17,436),
and systematic review (1,366,846).

In order to define the best evidence for healthcare decision-making, various systems
have been developed to assist in grading the quality and strength of research evidence [2].
A large majority of these systems are based on a hierarchy of study design, assigning the
highest level of evidence to randomized controlled trials (RCTs) and systematic reviews
of RCTs and lower levels to observational studies and expert opinion [3, 4]. Several tools
exist to evaluate the quality of research evidence, and they are largely based on the
assessment of methodological and reporting quality of individual studies [5]. In 1995,
when the assessment of trial quality was a relatively new practice, Moher and colleagues
identified 23 published scales and 9 checklists that had been developed for RCT quality

assessment [6]. Likewise, a recent systematic review of quality rating scales for RCTs
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identified 21 scales and their modifications, this not including the abundance of quality
checklists for RCTs, and tools used to asséss the quality of other study designs [5]. Once
individual studies have been critically appraised, the reviewer can make a determination
regarding the strength of the aggregated evidence for a particular intervention [7], which
is often categorized according to the following terms: strong, moderate, limited or
conflicting, and no evidence [8]. These levels of evidence may then be incorporated into
clinical guidelines and treatment recommendations.

Systematic reviews of RCTs, placed atop most hierarchies of evidence, and often
considered the “best” research evidence [9], have been described as being at the heart or
cornerstone of the EBM philosophy [10, 11]. They are an important tool and source of
information for healthcare decision-makers [9, 10, 12-15], if not the necessary first step
in the decision-making process [ 16]. These reviews are useful to a variety of decision-
makers including clinicians, researchers, and economic and decision-analysts [15].
Within health policy, systematic reviews form the basis of health technology assessments
(evidence-based policy) [17]; are commissioned when policy makers must tackle
complex issues [16]; and can be used to investigate viable alternatives or justify
implemented policy choices [14]. If not used to support health-care decisions, systematic
reviews can at least “isolate[e] the state of science,” by revealing problematic research
and gaps in the evidence, and highlighting where evidence and practice are at odds [3].
Many organizations have recognized the important role of systematic reviews in
healthcare decision-making. For instance, the Agency for Healthcare Research and

Quality (AHRQ), has established Evidence-based Practice centers across North America
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that perform systematic reviews in hopes of helping decision-makers translate evidence
into policy or practice [18].

Tunis and colleagues maintain that the demand and use of high-quality scientific
evidence is growing, noting the various users (patients, physicians, payers, health care
administrators, and public health policy-makers) and uses (physician/patient decision-
making, choosing plans or physicians, practice guidelines, quality measurement and
improvement, product purchasing and formulary selection, benefit and coverage
decisions, organizational and management decisions, program financing and priority
setting, and product approval) of research evidence in decision-making [19].
Furthermore, Taylor et al. highlight the greater desire for policy-makers in particular to
use research evidence to support decisions regarding hospital formularies, health
insurance, guidelines of professional bodies, and cost-effectiveness of interventions
[17].Thus, systematic reviews, and research evidence in general, have the potential to
greatly impact the decisions made within the healthcare forum.

2.3 Putting research into practice: recognized shortcomings of high-quality
research evidence and the current evidence-based decision-making process
There have been several criticisms of the current state of the evidence-base as well as

of the systems that are frequently used to critically evaluate research evidence for use in
healthcare decision-making. These shortcomings are largely related to the perceived
relative neglect of external validity or generalizability of scientific evidence by
researchers and reviewers, as well as the differing perspectives of researchers and users
of research. It is noted that the systematic review is deemed by many to be the best source

of information for clinical and policy decision-making and, over time, there have been
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many improvements in systematic review methodology and reporting; however,
clinicians, policy-makers, and patients may use systematic reviews less frequently than
one would think [20]. Laupacis and Straus suggest that as much energy that is devoted to
promoting methodological rigour in systematic reviews should now be focused on
making them useful to decision-makers [20]. The AHRQ also support this notion in
stating that if systematic reviews are to have an impact on policy and practice they must
not only be comprehensive and rigorous, but produce evidence that is relevant to
decision-makers in healthcare [18].

The generalizability and relevance of evidence deemed to be of high-quality, namely
RCTs and systematic reviews of RCTs, are often questioned. Ideally, systematic reviews
should ask clearly defined clinical questions, review evaluations of clinically relevant
interventions conducted in representative patient samples and examine outcomes that are
meaningful to patients and practitioners [21]; however, it could be argued that this is not
common practice. There may be a reluctance on the part of decision-makers to
incorporate research evidence into policy and practice due to the focus on highly selected
and unrepresentative groups of patients [11, 17, 20, 22, 23] and practitioners [20];
surrogate or composite endpoints [22]; and outcomes that are irrelevant to patients [24]
and policy-makers [12]. Furthermore these studies may inadequately report adverse
events or measures of harm [20, 22-24]; fail to emulate routine practice conditions in
terms of treatment protocols [17, 22, 23] and care settings [9, 22, 23]; use faulty
comparators (such as placebos) [17, 22} or lack direct treatment comparisons [12]; be too
short in duration [20]; and lack information on treatment costs [12]. Green further

delineates these points when he asserts that “best practices” must be more than the
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measurement of immediate or intermediate outcomes that are not linked to patient health
outcomes and “[i]nvestigator-centered studies in unrepresentative patient samples” [25].
Taylor and colleagues note that current systematic reviews, focused on placebo-
controlled RCTs, are not very useful to policy-makers, who want to understand the
comparative effectiveness of therapies and combination therapies [17]. Additional
concerns regarding the generalizability of systematic review evidence are the potential
for funding bias (the inclusion of studies funded by commercial interests) and publication
bias (the failure to include a/l RCTs on a given topic) [24].

Several studies have attempted to assess the external validity of RCTs and systematic
reviews in specific treatment areas, most of which have focused on the representativeness
of the patient samples studied in clinical trials. For instance, it was found that only 1 in
20 people with COPD identified from a large general population survey would have met
the entry criteria for the major RCTs that have informed COPD guidelines, suggesting the
potential low external validity of this “gold standard” clinical resource [26]. Similarly,
another study suggests that the clinical trials on which hypertension treatment
recommendations are based, enrolled patients who were substantially different in many
respects from those treated in general practice [27]. Also, Kandzari and colleagues found
key differences in clinical characteristics and care patterns among acute coronary
syndrome patients enrolled and not enrolled in clinical trials [28]. A systematic sample of
exclusion criteria in RCTs published in high-impact medical journals revealed that a large
segment of patient populations are excluded from investigations, often on the basis of
common medical comorbidities and medication use, age, and female sex; it further

revealed that drug treatment trials and multi-center trials were most likely to have
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extensive exclusions [29]. Rothwell maintains that the limited external validity of RCTs
is a main reason for the under-use of effective treatments in clinical practice [23]. Others
have agreed, noting that a greater consideration of the external validity of research
findings could facilitate the use of evidence by practitioners and policy-makers [30] and
that studies that consider both internal and external validity are important for real-world
decision-making [31].

The reluctance of decision-makers to take full advantage of the available scientific
evidence highlights the differential perspectives of researchers and research-users.
Researchers ask different types of questions than clinicians [20] and policy-makers [12],
and all have different preferences for receiving research evidence [14, 20]. It has been
suggested that reviews could prove more useful to decision-makers if researchers
addressed clinically relevant questions, reduced the complexity of the published format,
and provided their findings in a clinical context [20]. Dobbins and colleagues further
emphasize the need for researchers to take account of the informational needs and
preferences of their target audience [14]; in order to encourage the application of research
findings to policy and practice decisions and facilitate evidence-based practice and
policy, researchers must ensure that evidence is relevant to clinicians and policy-makers
and that research results are generalizable [9, 14]. Gruen and colleagues believe that
systematic reviews would be more useful to policy-makers if reviewers provided an
evaluation of the generalizability of review findings, which would involve addressing the
relative importance of the health problem; relevance of the outcome measures; and
practicality, appropriateness, and cost-effectiveness of the intervention [32]. It has also

been suggested that in order to maintain the validity of systematic reviews, appraisal of
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individual studies should take place from the perspective of the clinician as well as the
reviewer, so that important clinical details are not overlooked [33]. Fritz and Cleland
state that defining the “best available evidence” in EBM will depend on the perspective
of the reviewer, and whether they place more importance on the minimization of bias or
clinical relevance [34].

Despite the wide recognition of the importance of the generalizability of research
results, current evidence ranking systems often fail to capture this element that is so
pertinent to decision-makers in healthcare. For example, in an evaluation of three
systematic reviews of sciatica therapy, Hopayian found that they were all rated to be of
high quality according to a validated scale, even though reviewers disregarded important
clinical details in the individual studies, such as the relevance of the patient population,
appropriaténess of the intervention, and adequacy of the outcome measures [33].
Similarly, in a systematic review of RCT quality rating scales it was discovered that the
majority of items addressed by the scales were related to internal validity, with very few
dedicated to the assessment of external validity (“relevant outcomes were used” and
“follow-up period adequate” being two exceptions); they further concluded that many of
the scales were not adequately developed or validated and that their results should be
interpreted with caution [5]. The heavy emphasis on internal validity and relative neglect
of external validity and generalizability in quality of evidence ratings, best practice
recommendations, and study reporting requirements have also been recognized by others
[23, 25, 31, 35-38]. After critically appraising six current systems used for grading levels
of evidence and strength of recommendations, The GRADE (Grades of Recommendation

Assessment, Development and Evaluation) Working Group found important
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shortcomings in all systems, including the inability to be used by all target decision-
making groups (patients, practitioners, policy-makers) and address different questions, as
well as low reproducibility of assessments [39]. Furthermore, with the numerous “levels-
of-evidence” criteria that are available, Ferreira and colleagues have recognized the need
for a single, reliable and valid system to be developed; this was determined after the
application of different criteria to the same sets of studies led to different conclusions
regarding the stréngth of the evidence [8]. Juni et al. reached similar conclusions when
they applied 25 different quality rating scales to 17 RCTs within a meta-analysis, and
found that the type of scale used had a dramatic impact on the interpretation of the meta-
analysis [40]. Lohr also reviewed tools for rating the quality and strength of evidence and
concluded that reviewers should match the topic and types of study under review to an
appropriate grading tool because no one tool can be used for all cases [7].

In order to address the concerns of research users regarding the external validity of
scientific evidence and to facilitate evidence-based decision-making, adaptations of
current evidence-ranking systems [2, 41] as well as criteria to assess the external validity
[23, 36-38] of individual studies have been proposed. Critical appraisal techniques should
include an assessment of internal validity and external validity or generalizability [11,
24], and it has been suggested that measures of external validity could be used alongside
the scales that are used to rate internal validity or study quality [36]. Furthermore,
Rothwell recommends that there should be stricter external validity requirements for
pharmaceutical licensing; an increased focus on external validity within CONSORT and
Cochrane standards for reporting; and finally that the International Committee of Medical

Journal Editors (ICMIJE) require a “to whom do these results apply” section in submitted
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manuscripts [23]. In an attempt to account for different study designs in research and the
applicability of the available evidence, and to address the weaknesses of existing systems,
the Scottish Intercollegiate Guidelines Network (SIGN) Grading Review Group
developed a new system for grading recommendations in evidence-based guidelines [41].
Within this system a “Grade A” recommendation requires the highest level of evidence
(based on study design and methodological quality) and the body of evidence must also
be directly applicable to the target population [41]. Similarly, to address limitations that
they had previously encountered, the GRADE Working Group developed a new system
for grading levels of evidence, which emphasizes that in order assess the quality of
evidence, one must take into account study design, study quality, consistency of results
across studies, as well as the directness of the evidence [2]. The latter criterion refers to
how alike the subjects, interventions, and outcomes within the body of evidence are to
those of interest [2]. The AHRQ has also recognized the need for a balanced approach to
assessing the strength of research evidence, which should include evaluations of study
design, internal validity, consistency of findings, strength of association, directness of the
evidence, and generalizability of the findings to the target populations [18]. Since the
application of research evidence requires the evaluation of external validity, Persaud and
Mamdani suggest that both internal and external validity should have equal consideration
in evidence rankings, as opposed to viewing the latter of secondary importance, left for
determination by the clinician [37]. Lastly, many recognize the complexity of healthcare
decision-making, and realize that it may not always be appropriate to adhere to a rigid
hierarchy of evidence [11, 42]. In a circular and integrative view of EBM for the study of

complex interventions, different research methods can represent pathways for different
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research questions and multiple methods are required in order to achieve a balance
between internal and external validity of research evidence [42]. There is also support for
a more flexible hierarchy, in which RCT's and observational studies can play
complementary roles in establishing levels of evidence [4]. In a similar regard, Green and
Glasgow have called for systematic reviews to weigh the wider range of research
evidence, not just the strongest controlled studies [36].
2.4 Part of the debate: efficacy versus effectiveness approaches in research
In 1967, Schwartz and Lellouch were the first to make a clear distinctioﬁ between two
different aims in clinical research, which they termed explanatory and pragmatic [43]. In
this seminal paper, explanatory and pragmatic approaches in clinical trials are
differentiated in terms of the different kinds of research questions they address, and the
resulting implications for treatment definitions, outcome assessment, subject selection,
and statistical analyses. With regard to treatment definitions, the differentiation between
explanatory and pragmatic approaches is framed in two ways: ‘equalized’ or ‘optimal’
conditions and ‘laboratory’ or ‘normal’ conditions. ‘Equalized’ or ‘optimal’ refers to
either fixing or optimizing contextual factors of treatment between study groups — the
former allowing a key treatment component to be studied, which provides information on
its true effect, and the latter allowing the comparison of two modes of treatment, each of
which absorbs the contextual factors inherent in their administration. ‘Laboratory’ or
‘normal’ refers to the treatment protocol, that can either require adherence to exactiﬁg
conditions or to ordinary current practice. Regarding outcome assessment, the
explanatory approach involves the measurement of one or more criteria of biological

importance, whereas the pragmatic approach requires the assessment of a single criterion
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of practical importance. The selection of subjects in an explanatory trial is strict, so as to
achieve a homogeneous sample, with few expected withdrawals that will be excluded
from analyses. On the other hand, the pragmatic approach adopts a wide subject selection
that results in a heterogeneous sample, with many expected withdrawals that are
incorporated into the analyses. Finally, the explanatory and pragmatic approaches offer
two different methods of comparing treatment groups. In the former, statistical
comparisons and power analyses aim to reduce Type I and II error probabilities and tests
of significance are conducted. In the latter, the aim is to reduce Type III error probability
(concluding that the inferior treatment is better), and significance tests are not required,
as there is no consequence to choosing either of the treatments if they are in fact equal.
Thus, the overall differentiation of explanatory and pragmatic comes down to the
different problems they address: one seeks to understand the effect of treatment and
verify a biological hypothesis and the other seeks to make a decision regarding the best
mode of treatment.

In a similar regard, Archie Cochrane in 1971 made the distinction between
‘effectiveness’ and ‘efficiency’ [44]. He defined effectiveness in terms of research
results, specifically, an intervention’s effect in beneficially altering the course of a
disease. Efficiency, on the other hand, he defined as an intervention’s effectiveness when
implemented in usual clinical practice, taking into consideration the general patient
population, management strategies, and the optimum use of resources. Today, a similar
distinction is often made; however, the terminology has changed somewhat, as noted in a
work commemorating the 25" anniversary of Archie Cochrane’s book [45]. Herein, it is

stated that effectiveness is now termed efficacy, referring to results derived from RCTs in
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idealized settings; effectiveness refers to the effect of an intervention on patient health in
everyday settings; and efficiency implies cost-benefit, which incorporates effectiveness
with the optimum use of personnel and resources [45]. Haynes further summarized the
distinctions between efficacy (‘can it work?’), effectiveness (‘does it work?’), and
efficiency (‘is it worth it?”), making note that efficacy and effectiveness are both referred
to in terms of the beneficial effect of an intervention, with the former under optimum,
highly controlled conditions, and the latter under real-world conditions that more closely
emulate usual clinical practice [46].

The writings of Schwartz and Cochrane have been the basis for further discussion of
the methodologies employed by the different types of studies. In the literature, the term
explanatory is now often used synonymously with efficacy, as is pragmatic with
effectiveness [47-59]. Efficacy trials have also been referred to as fastidious [60] or
regulatory trials [61] and effectiveness trials have been labeled management [62],
practical [19, 63] or public health trials [61, 63]. Regardless of the terminology used,
there are various but related ways in which the differences between efficacy and
effectiveness approaches in research have been framed, including, but not limited to:
¢ understanding the biological mechanism of treatment versus making a decision

between treatment modalities [43];

e whether a treatment works under optimal versus usual practice conditions [64];
e laboratory versus field research [65]
e underlying difference in effectiveness between treatments versus practical difference

between treatment policies [66];

e pure versus applied science [67];
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e evidence required for regulatory versus public health purposes [61];

e science versus technology [68];

o study of pharmaceuticals versus complex interventions [69];

e maximizing of internal versus external validity [51];

e RCT versus observational study designs [70];

e question of central tendency versus question of mediation and moderation [63].

It is also understood that efficacy and effectiveness are not likely a strict dichotomy,

rather they exist as two polar opposites of a spectrum [34, 53, 56-58, 63, 69, 71-73].

Hoagwood and colleagues suggest a dimensional model of efficacy and effectiveness,

that allows bidirectional movement between the two genres of study, and consists of three
variables (intervention, outcomes, and validity), each of which ranges along a continuous

scale [74]. Furthermore, hybrid study designs (blended methodology that retains elements

of efficacy and effectiveness studies) are possible [43, 49, 64, 69]. Lastly, it is common

in theory and practice to establish efficacy of an intervention prior to establishing its

effectiveness [46, 49, 70, 72]. Despite the view that efficacy and effectiveness exist on a

continuum, the literature tends to describe the two poles in terms of archetypal

characteristics of the two research designs (See Table 2.1).

Table 2.1 Archetypal characteristics of efficacy and effectiveness studies cited in the literature.

Characteristic Efficacy/Explanatory Effectiveness/Pragmatic

Research Aimed at understanding the true Aimed at making a decision regarding the best
question or biological effect or mechanism of a mode of treatment [ 19, 43, 48, 49, 54, 67, 68, 75,
objective treatment (verifying a scientific 76, 78]

hypothesis) [19, 43, 48, 49, 52, 54, 55,
61, 67, 68,75, 76]

How does a therapy produce its effect
and can it work under ideal or
restricted circumstances? [77]
Evaluate the causal link between
treatment and response [73]

To determine the beneficial effect of
an intervention under ideal or optimal

Confirming the benefit of treatment in a population
at large [61]

What are all the consequences of therapy and does
it work under usual clinical circumstances? [77]
Evaluate treatment response and feasibility in a
real-world setting [73]

Conditions of study closely match those of the
target practice venues to which study results will be
applied [84]
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Characteristic Efficacy/Explanatory Effectiveness/Pragmatic
conditions [34, 46, 48, 49, 51, 53, 56, To determine the beneficial effect of an
58, 63, 64, 70-72, 78-81] intervention in ordinary (real life) clinical practice
Estimate efficacy and safety of a [46, 49, 51, 53, 55, 56, 64, 72, 79-81]
specific clinical intervention [57] To estimate relative benefits and risks of approved
treatments, clinical interventions, programs or
policies {57]
To determine the impact of a new maneuver when
introduced into practice [89]
What changes in service delivery are required if
efficacious treatment is to be delivered to the
widest populations? [71]
Timing of study  Early stages of treatment development  Later stages of treatment development; after
or for regulatory approval or licensing  efficacy has been established [48, 49, 52, 61, 70,
[46, 48,49, 51, 52,61, 63, 64, 70, 73, 73, 80]
74, 80] Formulary approval [64]
Before intervention is introduced [57] Post-implementation {57]
Associated with Phase I and III Associated with Phase IV clinical trials [19, 73]
clinical trials [73, 81] Could be conducted prior to efficacy studies [74]
Type of Acute conditions [53, 69] Chronic conditions [53, 69]
condition best
studied
Typical Simple interventions or effects [43, 53, Complex interventions or treatment policies [43,
characteristics 67] 53, 67, 82]
of intervention Pharmacological interventions [69, 82]  Non-pharmacological interventions [69, 82]
under study Single activity or modality [63, 74] May be a single activity but involves the complex

Implications for
study design

Study setting

Newly developed intervention or a
modification of a well established one
[49]

Intensive, specialized, standardized
interventions [83]

RCT[19, 43, 48, 49, 51-54, 56, 57, 60,
61, 63-65, 68-70, 72, 75-77, 79-81, 84-
86]

...small and rigorous [61, 68]

...blinded [49, 51-54, 57, 69, 73,
76, 79, 81, 86]

...randomization at the individual

level [51]

Large tertiary care referral-based
health centers [51]

One setting with many resources and
expert staff [83]

Experimental setting or research clinic
[53, 54, 69, 74]

Highly controlled and specific clinical

interactions between patient and provider [51]
Multiple modality [74]

“Black box™ treatments [79]

Brief, feasible interventions not requiring great
expertise [83]

Widely implementable and feasible interventions
[79, 84]

Interventions where placebo control is difficult or
impossible to achieve [52]

Easily adaptable/exportable to usual care setting
[55, 72, 73]

Clinically relevant and feasible interventions [38]

RCT[19, 38, 43, 48, 49, 51-57, 60, 61, 63, 64, 68,
69, 72, 73, 75-717, 79-81, 84-86]
...large and simple [61, 68]
...open-label (perhaps blinded outcome
assessment) [51, 53, 54, 57, 63, 64, 69, 73,
76,79, 81, 86]
...stratified randomization according to
sample heterogeneity [84]

...cluster randomization often necessary [51]
Non-randomized designs (quasi-experimental or
observational studies) [38, 49, 55, 63, 65, 70, 73,
79]

Variety of practice settings to which the study will
be applicable [19, 49, 63]

Multiple settings [68, 83]

Routine care setting [53, 54, 69, 80]

Less controlled and representative clinical practice
setting [55, 73]

Real world or naturalistic settings [17, 74, 87]
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Effectiveness/Pragmatic

Characteristic Efficacy/Explanatory
research setting [55, 73] Community hospital [55]
Specialty academic or commercial Dozens of routine treatment sites [57]
research settings [63, 87] Clinical setting where the therapy is most likely to
Academic hospital [55] be used [52]
Small number of experienced research ~ Representative sample of settings [38]
sites [57]
Participating Highly skilled, rigorously trained, Variable levels of skill, training, monitoring,
clinicians closely monitored and supervised [55,  supervision, and experience [49, 55, 73]
56, 73, 88] Usual providers [69, 79, 86, 87]
Skilled or specialized in the delivery of  Variety of physicians to which the study will be
the intervention under study [63, 69, applicable [19]
79, 86] Representative sample of providers [38]
Motivated [81]
Who pays for Provided at no cost to subjects [49, 63, Implementation should not depend on utilization of
cost of 79] research resources [84]
intervention Patients typically compensated for Reliant on customary sources of sponsorship [49]
their time and effort [73]
Subject sample Strictly selected (numerous inclusion Widely selected (few inclusion and exclusion

and exclusion criteria) [43, 46, 48, 49,

51-53,55-57, 60, 61, 63, 64, 67, 68,
70, 72, 73, 76, 77, 80, 81, 85-88]
Arbitrarily defined [43]

Homogeneous [43, 49, 51, 53-56, 60,
63, 64, 68-70, 72, 73, 79, 80, 86-88]
Low withdrawal rate (high compliance,
motivation, responsiveness) [43, 46,

51, 56,57, 60, 64, 73, 77, 86, 87]

Sample size Small to moderate [61]
Less than 1000 subjects [55]

A few 100 subjects at most [57]

Small samples usually sufficient [53,

69, 76]

Large because statistical determination

depends on Type [ error [67, 75]

Research
protocol
60, 69]

Strict, ideal (laboratory) conditions not
usually met in clinical practice [43, 57,

61,75, 77]

Fixed [56, 57, 60, 64, 76] or flexible

[57] dosage regulations
Highly standardized or structured,
clearly defined or specified and/or

manual-based treatment protocol {48,
49, 53, 55-57, 63, 69, 73, 74,79, 79,

81, 86, 88]

Comparator
69, 70, 76, 81, 87, 88]
Active control [57, 81]
No intervention [49, 75, 88]
Arbitrarily chosen comparator [64]

Contextual factors equalized between
groups (balanced contrast) [43, 53, 55,

Placebo [46, 49, 51-53, 57, 60, 63, 64,

criteria) [17, 19, 38, 43, 48, 49, 51, 53, 55-57, 61,
63, 64, 67, 68, 72,73, 76, 77, 80, 81, 84, 86, 88]
Exclusion criteria based on safety only [63]
Exclusions on the basis of comorbidities,
concurrent medications, and lower adherence
should be avoided [38]

Heterogeneous and representative of the target
population [19, 38, 43, 48, 51, 53-57, 60, 64, 68-70,
72,73, 78, 79, 84-86, 88}

Many withdrawals (varying levels of compliance,
motivation, responsiveness) [43, 51, 57, 64, 77]

Large to huge [61]

1000 to 10,000 subjects [55]

Larger
...to enable detection of small effects [19, 57]
...due to sample heterogeneity [76, 81]

Large [49, 52, 53, 69]

Smaller because statistical determination depends

only on Type Il error [67, 75]

Contextual factors are optimized for each group
[43, 53, 69, 75]

Normal clinical practice conditions [43, 48, 57, 61,
75,77, 85]

Flexible dosage regulations [57, 60, 63, 64, 76]
Highly flexible, loosely defined, individualized
treatment protocol according to practitioner’s
discretion [48, 53, 54, 69, 86, 88]

Treatment reflects therapy as it is actually given
[56, 63, 81]

Less structured treatment protocol [74]

Active control [57, 60, 76, 87]

Standard intervention or usual care [17, 49, 51, 57,
69, 75, 78, 88]

Least expensive alternative [64]

Best current treatment [46, 54, 64]
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Characteristic Efficacy/Explanatory Effectiveness/Pragmatic
Standard intervention [49, 55, 57, 70} Clinically relevant alternative [19, 53, 63, 78, 85]
) No treatment [78]
Concurrent Concurrent or adjuvant therapies Allows for the integration of concurrent or adjuvant
treatments prohibited or very limited (therapy therapies [56, 57, 80, 88]
offered in isolation) [57, 80, 88]
Qutcomes Outcomes of biological importance QOutcomes of practical importance that are

Compliance with
intervention or
adherence to
protocol

Follow-up/ study

duration

Analytical
procedures

that are linked to mechanism of action
[43, 54, 61, 64]

“Hard” endpoints [60]

Outcomes are condition-specific [64]
Outcomes with a short-term horizon
[64]

Short-term clinical outcomes [79]
Intermediate outcomes [54]

Single, objective, and often laboratory-
based outcome [52, 69]

Specific dichotomous or continuous
outcome {51]

Reliable measures that bear little
meaning to patients [72]

Specific characteristic [73]

Symptom scales and other clinical
parameters {57]

Laboratory or biomedical endpoints
[81]

Surrogate outcomes [48]

Outcomes that correspond to disease
symptoms [63, 74]

High or carefully measured [61]
Ensured, maintained or encouraged
[48, 51, 55, 56, 63, 79, 81]

Short follow-up [49, 53, 55, 69]
Duration of 1-4 months [57]
Short duration [63, 74, 81}

Aims to reduce Type 1 and II error [43]
Analysis involves significance tests
[43]

Analysis is restricted to those who
actually received intended treatment
(per-protocol and/or completers only
analysis) {43, 56, 64, 67, 69, 73, 75-77,
80, 81]

meaningful to patients [43, 48, 53, 61, 69, 87]
Patient-focused outcomes [17]

Safety, risks, or adverse events [38, 43, 52, 55, 57,
63]

“Soft” endpoints [60]

Outcomes are comprehensive [64]

Outcomes weakly linked to mechanism of action
[64]

Outcomes with short and long-term horizons [64]
Long-term clinical and morbidity outcomes [79]
Outcomes that represent the full range of health
gains [54]

Outcomes that are easy to measure and relevant
[85]

Broad range of health outcomes [19, 38, 63, 74]
Economic or cost-effectiveness outcomes (costs,
health-care resource use) [17, 19, 38, 52, 57, 63,
74, 81, 84-87, 89]

Outcomes that are meaningful to practitioners [52,
81]

Specific primary outcome; secondary outcomes
used to explain mechanism of an intervention’s
effect [S1]

Clinically valid measures that are often unreliable
[72]

Clinically meaningful broad construct [73]
Single well-defined clinically important primary
outcome and multiple secondary outcomes [57]
QOutcomes that imply low respondent burden [63,
76, 84]

Systems variables [74]

User-friendliness [89]

Patient satisfaction and burden [38]

Behavior change at the patient and practitioner
level [38]

As is or not fully measured or monitored [56, 61]
Is an outcome to be measured [51, 63, 89]
Fidelity to manual a key variable [57]

Longer follow-up {19, 49, 53, 55, 69, 87]
Duration of 6 months or more [57]
Long duration [74]

Aims to reduce Type Il error [43]

Significance tests are not necessary [43]

Analysis includes all participating subjects
according to their initial group allocation
(intention-to-treat analysis) [43, 48, 53, 54, 56, 64,
67-69, 75, 76, 80-82, 84-86]

Analysis includes only patients actually treated and
subgroup analyses according to degrees of
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Characteristic Efficacy/Explanatory Effectiveness/Pragmatic
Analysis by intention-to-treat [48, 56, compliance and regulation [60]
60, 63, 70, 73, 80-82] Analyses of mediation and moderation [63]
Analysis of central tendency [63] Analyses should account for data not missing at

random [84]

Analyses should account for sample heterogeneity
(variables that affect prognosis or those that may or
may not be associated with the outcome(s)) [84, 85]
Subgroup analyses [49, 55, 86]

Validity Emphasis on maximizing internal Empbhasis on maximizing generalizability/external
validity [34, 49, 51, 53, 55, 61, 63, 69-  validity [49, 51, 53, 55, 57, 61, 63, 69-71, 73, 78,
71,73, 74,78, 79, 81] 79, 81]

Internal validity is ensured; external validity is
maximized [74, 84]

May not be generalizable at all [82]

Results are frequently next to meaningless [78]

2.5 Evidence-based decision-making and the efficacy-effectiveness distinction
It has been suggested that pragmatic clinical trials (effectiveness studies) are better
designed to meet the informational needs of healthcare decision-makers than explanatory
trials (efficacy studies) [19, 52-54, 90] and that the usefulness of randomized trials to
decision-making lies on a continuum, from explanatory to pragmatic trials [58].
Macpherson states that the aim of pragmatic trials is to inform policy-makers,
practitioners or patients when choosing between interventions [53]. Efficacy studies, on
the other hand, are noted to have important limitations for informing clinical and policy
decisions [79]. Policy debates increasingly require information that is directly applicable
to the target population [79) and evidence-based practice requires the evaluation of
therapies under normal practice conditions [3], namely effectiveness studies. The notion
that systematic reviews and evidence syntheses are largely focused on efficacy and not
effectiveness, makes them necessary but insufficient tools for clinical decision-making
[3]. Collins maintains that efficacy trials can highlight promising interventions, but
effectiveness trials reveal interventions that are robust enough to overcome the

heterogeneity of clinical circumstances, and it is the latter that practitioners should seek
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out in order to find the best available, relevant evidence that is most likely to benefit their
patients [48]. Pragmatic trials are said to be of high relevance to policy-makers because
they tend to focus on the same criteria of effectiveness that are used by policy-makers,
such as user-perceptions, important and visible outcomes, usual health service planning
entities, and typical service limitations [90]. Due to their high emphasis on internal
validity and the minimization of bias, and despite criticisms of their generalizability,
efficacy studies tend to be judged more favorably by researchers establishing levels of
evidence; this often results in the exclusion of effectiveness studies from many systematic
reviews and practice guidelines, leaving their clinical applicability questionable [34].
Existing gaps between research and practice have led researchers, practitioners,
policy-makers, and government officials to call for more practice- and policy-relevant
research [31]. It is common to find conflicting results between efficacy and effectiveness
trials of the same intervention, or differences in outcomes in patients involved in highly
controlled clinical trials and those receiving care in usual clinical practice [48, 84, 87, 91,
92] — a phenomenon often labeled the “efficacy-effectiveness gap” [84]. On the other
hand, a recent empirical evaluation comparing the outcomes of highly active anti-
retroviral therapy patients enrolled in a pragmatic randomized trial to those outside the
trial setting, found only small differences in outcomes, suggesting that pragmatic trials
can provide realistic estimates of a treatment’s effect in usual practice [93]. It has become
widely recognized that policy-makers and clinicians should base treatment decisions on
evidence from effectiveness trials [19, 52-54, 58, 90] and that there is a pressing need for
more effectiveness or pragmatic trials to inform decision-makers [38], provide reliable

estimates of treatment effects in subgroups [94], and address the broader needs of policy-
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makers [17]. Current trends in research are focused on acquiring generalizable scientific
evidence, leading to applied studies with a greater emphasis on external validity and less
protection of internal validity [79]. Furthermore, a shift towards favouring effectiveness
studies in evidence syntheses (guideline development and systematic reviews) will make
them more relevant to actual practice and ultimately improve the clinical outcomes they
address [3, 34]. Lastly, experts in pharmacoeconomics are recognizing that biased results
are possible when evaluations are conducted using cost and outcome data from efficacy
studies, and that in order to obtain realistic estimates of the cost-effectiveness of drugs,
data from effectiveness studies should be incorporated into economic evaluations [64, 81,
86].

An understanding of the distinction between efficacy and effectiveness approaches
has important implications for those who evaluate and apply research evidence [34], and
is necessary for judging the relevance of research results [79]. Kraemer stresses that
where and how to pitch a given study along the efficacy-effectiveness spectrum should be
appreciated, with trials on the effectiveness side warranting clinical application [72]. It
has been suggested that efficacy and effectiveness research should require different levels
of evidence [65] and different tools to rate their quality and strength [7]. Undoubtedly,
the range of available evidence will consist of efficacy, effectiveness and hybrid efficacy-
effectiveness studies; while some authors are uncertain of the clinical or social utility of
these blended designs [79], others believe they may be the key to bridging the gap
between efficacy and effectiveness research [71, 88, 95]. Furthermore, although hybrid
designs may be more common than the two archetypal designs themselves, it is still

thought that one can label a study as one type or the other, depending on the prevailing
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design elements that are present [34, 43, 64]. Armitage makes a similar point when he
states that “the two [research] attitudes are likely to co-exist, and compete for
ascendancy, in any one trial,...” [96]. Much of this commentary suggests that it may be
beneficial and possible to differentiate between efficacy and effectiveness trials or
quantify where a study exists on the efficacy-effectiveness spectrum, in hopes of aiding
in the evaluation of the generalizability of research findings, the establishment of levels
of evidence in evidénce-based decision-making, and the determination of intervention
cost-effectiveness.
2.6 | A new rating instrument
Gartlehner and colleagues have developed the first and only tool designed to
distinguish between efficacy and effectiveness studies in the literature [50]. The intended
applications of the tool, as suggested by the authors, are in the establishment of inclusion
criteria for and interpretation of systematic reviews, and in the evaluation of the
generalizability of individual studies. The rating instrument comprises seven criteria of
study design, each chosen on the basis that they influence a study’s external validity. In
light of the lack of validated definitions for efficacy and effectiveness trials, the authors
invited the directors of 12 evidence-based practice centers in the United States to identify
examples of each study type in the literature. The authors then applied the proposed
criteria to the 24 nominated pharmaceutical trials, and determined the sensitivity of the
instrument in correctly identifying the example effectiveness trials that had been
provided.
The first of Gartlehner et al.’s seven criteria is ‘Populations in primary care’. This

item was included on the basis that study settings in efficacy trials tend to be
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unrepresentative of those where patients with the condition of interest typically would
receive care. Furthermore, the setting has implications for the available study sample, in
that patients with access to such specialized facilities and providers are likely to differ in
many ways from the general patient population.

The second item, ‘Less stringent eligibility criteria’, highlights the notion that
effectiveness trials should study a treatment’s effect when applied to a heterogeneous
patient sample, as opposed to a group that is highly selected and unrepresentative of those
to which the treatment would be applied in usual clinical practice.

Third is ‘Health outcomes’ — Gartlehner et al. differentiate between subjective,
objective, and health-related outcomes, stating that the latter should be of principal
interest in effectiveness studies, whereas the former two are more commonplace in
efficacy trials.

The fourth item, ‘Long study duration, clinically relevant treatment modalities’,
emphasizes the need for effectiveness studies to implement protocols that mimic clinical
practice, including diagnostic standards, treatment modalities, and treatment duration.

‘Assessment of adverse events’ is the fifth proposed criterion. It is stated that using
“objective scales with predefined symptoms” for adverse events determination would be
ideal in the effectiveness trial, but that the assessment may be limited to known critical
issues.

Item 6 of the tool is ‘Adequate sample size to assess a minimally important difference
from a patient perspective’. The authors maintain that efficacy studies do not have
adequate power to detect small, but clinically meaningful differences between treatments.

It is suggested that an effectiveness study should be adequately powered to detect a
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minimally important difference in quality of life, and larger samples are required when
rare outcomes are of primary interest.

The final proposed criterion is ‘Intention-to-treat (ITT) analysis’. The authors make
note that efficacy trials tend to exclude protocol deviators from analyses whereas data
from effectiveness trials must be assessed according to ITT, in order to account for the
various reasons why patients discontinue or alter their course of treatment.

Gartlehner and colleagues concluded that these criteria can distinguish between
efficacy and effectiveness studies, with a cut-off of six out of seven criteria providing the
optimal balance between sensitivity and specificity in terms of correctly identifying
effectiveness trials [50]. The authors promote the use of their tool and are confident of
their results; however, they do note that their analyses were based on a rather small
sample of studies [50]. They further claim that the same criteria are likely to be
applicable to studies of other types of interventions beyond pharmaceuticals.

2.7 Conclusion

In conclusion, it is apparent that decision-makers in healthcare including, but not
limited to, practitioners, policy-makers, and health economists, have concerns regarding
the generalizability of high-quality scientific evidence and how they might best
incorporate research findings in the decision-making process. Perhaps the distinction
between efficacy and effectiveness studies, or the notion of pitching studies along a
continuum from efficacy to effectiveness, would be of value to reviewers and their target
audience, if incorporated into critical appraisal methodology and levels of evidence
systems. The focus of the next chapter of this thesis is to present a manuscript titled “A

scale to identify effectiveness studies appears to be valid, but reliance on individual
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ratings is problematic due to sub-optimal reliability”. This manuscript describes a study
that applied Gartlehner and colleagues’ tool to a sample of RCTs of pharmacological and

non-pharmacological interventions in stroke rehabilitation.
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3.1 Introduction

Randomized controlled trials (RCT) and systematic reviews of RCTs, with their place
atop most hierarchies of evidence, are considered gold standards for determining the
effects of a given intervention or treatment. Randomized studies differ amongst
themselves, however; for some the objective is to estimate the effect of an intervention
under hi ghly controlled, optimal circumstances, while for others the goal is to examine
how well an intervention works in usual clinical practice [1]. The distinction between
studies with these different objectives was first made by Schwartz and Lellouch, who
used the terms explanatory and pragmatic, respectively [2]. Explanatory trials are also
referred to as efficacy, fastidious [3] or regulatory trials [4], and pragmatic trials are
called effectiveness, management [5], practical [6, 7], or public health trials [4, 6].
Because the terms efficacy and effectiveness have gained the widest usage, they will be

used in this paper.

A common criticism of efficacy trials is their limited external validity, in that the
findings may neither be readily applicable to the intended target population, nor provide
the necessary and relevant information required by decision-makers when faced with
treatment decisions [7-11]. Efficacy trials have limited external validity because they
typically enroll a highly selective, homogeneous patient sample; are conducted where
practitioners and facilities are highly specialized; enforce strict treatment protocols to
ensure patient and provider compliance; and have smaller samples that may lack the
power to detect small, but worthwhile treatment effects on measures that are meaningful

to patients. Although the two types of trials can be conceptualized, it is generally
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accepted that most studies exist on a continuum [6, 9, 12-16], and that hybrid studies are

possible [2, 17, 18].

While efficacy trials are useful for understanding the mechanisms through which
interventions influence outcomes, there is a growing recognition that policy-makers and
clinicians should additionally base treatment decisions on evidence from effectiveness
trials, [7, 9, 13, 19-22]. Because decision-makers often rely on systematic reviews of
available evidence for particular interventions, it would be useful if researchers could
make the distinction between trial types in their systematic reviews. This is important to
decision-makers because studies of the same intervention have produced conflicting
results between the types of trials, or differences in outcomes in patients involved in
clinical trials and those receiving care in usual clinical practice [11, 23-26]. The efficacy-
effectiveness distinction is also important in studies of cost-effectiveness [27].
Specifically, there is growing acceptance that the demonstration of drug cost-
effectiveness should most appropriately be conducted using data from effectiveness
studies, as unrealistic and possibly biased results can occur when using cost and outcome

data from efficacy studies [28-30].

Although the literature has outlined the typical characteristics of efficacy and
effectiveness trials [4, 13, 14, 16, 18, 31-34], only recently was the first and only tool to
differentiate between the study types published, by Gartlehner and colleagues [35]. The
primary target audience for the instrument would likely be those conducting systematic
reviews, and if the criteria can validly and reliably identify the different types of trials, it
could prove to be quite useful for means of critical appraisal and evidence ranking within

the systematic review process. The objectives of this study were: (1) to apply a published
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instrument, that purports to differentiate between efficacy and effectiveness trials, to a
sample of trials in stroke rehabilitation; (2) to assess the inter-rater reliability of the
instrument, overall and within studies of pharmacological and non-pharmacological
interventions; and 3) to attempt to validate the instrument by investigating associations
between key study characteristics relevant to the effectiveness trial design, and total scale
scores.
3.2 Methods

3.2.1 Study selection

The studies were selected from a systematic review of interventions in stroke
rehabilitation [36]. Since its original publication in 2003, several updates have taken
place, and the entire Evidence-Based Review of Stroke Rehabilitation (EBRSR),
currently in its 10™ edition, is freely available online [37]. The detailed review
methodology of the EBRSR has been previously published [38]. Briefly, all studies were
entered into a database and described according to a number of variables including year
and journal of publication, study design, type of intervention, quality rating, as well as a
number of variables dedicated to the coding of outcome measures. As of 2007, this
database contained 768 studies, 634 specifically dedicated to stroke rehabilitation and the
remaining 134 focusing on the secondary prevention of stroke.

A study was eligible for inclusion in the present study if it met the following criteria:
1) true randomized controlled trial (RCT) by design; 2) evaluated either a
pharmacological or therapy-based (non-pharmacological) intervention to prevent or
rehabilitate deficits following stroke; and 3) published after the release of the CONSORT

Statement [39] (published during or after 1997). These inclusion criteria served to
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assemble a relatively large, yet homogenous sample of studies in terms of study design,
reporting quality, and the characteristics of the patient populations. Studies focused on
the secondary prevention of stroke were not eligible because they were thought to
represent a different genre of research consisting primarily of pharmacological trials.
Furthermore, their inclusion would have added much heterogeneity into the sample, with
regard to reporting quality as well as the patient populations and areas of intervention.
Lastly, although Gartlehner and colleagues included only studies of medications in the
development the tool, they did suggest that their criteria should be applicable to other
types of interventions [35] — this prompted the decision to include trials of both
pharmacological (P) and non-pharmacological (NP) interventions in the present study.

3.2.2 “Effectiveness tool”

The tool used in this study was that developed by Gartlehner et al [35]. The authors
proposed seven criteria of study design that they believed would influence a trial’s
external validity, and thus would reliably distinguish between efficacy and effectiveness
studies. The authors applied the tool to a sample of 24 pharmacological trials that had
been identified a priori, as either efficacy or effectiveness trials, by the directors of 12
Evidence-based Practice Centers in North America. Each item was rated as either present
or absent to arrive at a total score out of seven. Although these authors acknowledged that
efficacy and effectiveness exist on a continuum, they believed that it may be necessary to
classify studies as more on one side than the other. The authors concluded that using a
cut-off of six criteria yielded the optimal balance between sensitivity and specificity in

terms of correctly identifying effectiveness trials.
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3.2.3 Rater calibration and modifications of criteria

The raters for this study (KS, NF, LZ) varied in terms of their experience with the

stroke rehabilitation literature, but were all well matched in terms of knowledge of

research methodology. Since the criteria included in the tool (see Table 3.1) lacked

operational definitions, and were only textually described, some were difficult to apply

even by the more experienced raters. For example, regarding Item 2, raters had a hard

time deciding whether the eligibility criteria in a given study were “less stringent” and

whether this item should be judged according to the number of criteria listed or by giving

more weight to certain criteria than others. In an attempt to resolve some of these issues,

all three raters independently applied the tool to ten trials from the EBRSR database that

were not included in the main study sample. What followed was a discussion of the

problems encountered when using the instrument and an attempt to tailor the individual

items to make the tool more applicable to the stroke rehabilitation literature, while

attempting to resolve some of the subjectivity in scoring. Table 3.1 describes the criterion

operational definitions employed in the present study.

Table 3.1 Criterion operational definitions implemented due to application difficulties. Based on the application

of the original tool to a sample of studies (n=10) from the EBRSR, not included in the main study sample.

Scale criterion*

If and why standardization was necessary

Operational definition employed

Item 1
Populations in
primary care

Item 2
Less stringent
eligibility criteria

The definition states that the primary care
setting criterion may be inadequate in some
cases. Stroke rehab is rarely implemented in
primary care; however, trial settings can range
from typical facilities available to the majority
of stroke survivors to those that are highly
specialized, only accessible to a unique
segment of the population.

Some eligibility criteria limit the available
study population more than others, making it
difficult to rate this item based solely on the
number of eligibility criteria in a given study.
Having a thorough knowledge of the stroke
rehab literature, the raters discussed the
criteria that place the greatest limits on the

To fulfill this criterion, the study setting
should exemplify that where the average
stroke patient could receive care (outpatient
rehab department, homecare, general
medical ward or rehab unit of non-academic
hospital). The criterion will not be met if
the trial setting is a specialized stroke care
facility (stroke unit, academic hospital,
rehab hospital, research laboratory).

Study ineligibility based on cognitive
impairment and/or prior stroke excludes a
large portion of the general stroke
population, resulting in this criterion not
being met in these cases. Raters should refer
to the study’s participant flowchart, if
available, to compare the number of
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Item 3
Health outcomes

Item 4

Long study
duration,
clinically relevant
treatment
modalities

Item 5
Assessment of
adverse events

Item 6

Adequate sample
size to assess a
minimally
important
difference from a
patient perspective

Item 7
ITT analysis

eligible study population.

It was not definitively clear what would
constitute a “health outcome” for the purposes
of using this tool, therefore, raters
incorporated the International Classification of
Functioning Disability and Health (1CF) [40].
Since research in stroke rehabilitation
primarily assesses outcomes related to
function and disability, nearly all studies
would assess health outcomes to some extent
according to the ICF. In order to allow
variation on this item, raters thought it would
make sense to differentiate studies based on
the level at which function/disability was
measured.

It appeared that studies were often long
enough in duration, but treatments were not
clinically relevant and vice versa.
Furthermore, although the authors provided
examples of drug treatment modalities that
would not be clinically relevant, it was harder
to judge clinical relevance in the case of non-
pharmacological interventions.

This item was relatively clear; however, the
definition states that compliance or
discontinuation rates may reflect adverse
events, bringing some confusion into the
assessment of this item.

With this item, raters were unsure whether
they were to make their own judgment about
the adequacy of sample size, or rely on the
published report for this justification. Authors
mention that the sample should be large
enough to detect a minimally important
difference in QOL; however, many studies are
not powered to detect such a difference, if
QOL is not the primary outcome.

This criterion was straightforward.

subjects initially screened to that included
in the final sample, to help in the rating of
this item.

To fulfill this criterion, at least one of the
main study outcomes must fall under the
Activities and Participation domain of the
ICF. Outcomes that belong within the
domain of Body Functions and Structures,
will not be considered health outcomes for
the purposes of using this tool, as these
measure function and disability at the
lowest level. Since outcomes such as
clinical markers (eg. bone mineral density)
or event rates (eg. mortality incidence) fall
outside the ICF framework, they are also
not considered health outcomes. The health
outcome does not have to be the primary
outcome, so long as it is a main study
outcome, clearly emphasized in the results.

To fulfill this criterion, the study will have
both features: long duration (an appropriate
length, given the intervention and outcomes
under study) and clinically relevant
treatment. Regarding non-pharmacological
interventions: flexible, individualized
therapy, at an intensity and with resources
typically seen in practice will be deemed
clinically relevant. Following this, any new
devices/equipment will likely not be
clinically relevant, as they have yet to be
integrated into practice.

To fulfill this criterion, the study will either
report any adverse events/side effects (or
lack thereof) that occurred over the course
of treatment. The criterion will not be met if
a study assesses only
compliance/discontinuation rates, without
mention of any adverse events.

To fulfill this criterion, the study will
provide some justification of sample size by
referring to prior pilot work or other
background literature that corroborates the
clinical meaningfulness of the difference in
outcome on which the sample size is based.

To fulfill this criterion, the study will state
that data were analyzed according to the
intention-to-treat principle.

*Criteria adapted from Gartlehner et al. [35]
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3.2.4 Data abstraction
2.4.1 Study scoring
The same three raters (KS, NF, LZ) were responsible for applying the tool to the final
sample of studies. All were familiar with the item definitions and were provided with a
series of reference notes that combined the original authors’ definitions and any
operational definitions that were discussed (see Appendix A). Raters applied the tool
independently and each progressed through the entire sample of studies in a different
randomized order. Raters used the same two category (yes/no) scoring system as intended
by the original authors; however, raters also made note of whether inadequate reporting
was the reason for a study not fulfilling the given criteria.
2.4.2 Validation hypotheses
Because there was no gold standard by which to assess the validity of this instrument
could be assessed, data on other study characteristics, not included in the tool, but
potentially relevant to the differences between efficacy and effectiveness trials, were

abstracted.

Type of intervention: It was hypothesized that studies of non-pharmacological
interventions would be more likely to receive a high score (closer to the ‘effectiveness’
end of the spectrum) than those of pharmacological interventions. This is based on the
premise that the effectiveness trial may be better suited to the study of non-
pharmacological alternatives, whereas the efficacy trial design may be more appropriate

for evaluating pharmaceuticals [13, 19, 31, 41].

Type of comparison group: It was hypothesized that studies in which the comparison

group received a different active intervention (either usual care or another mode of
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treatment) would score highly compared to studies in which the comparison group
received a placebo or sham intervention, the same intervention with one factor varied (ie.
intensity, dosage, equipment, practitioner), or no treatment. The rationale here is that
efficacy trials seek to explain if and why a given intervention works, whereas
effectiveness trials seek to confirm the incremental benefit of one treatment modality

over another [2, 3, 7, 13, 18, 42].

Number of participating centers: Another hypothesis was that multi-center trials would
tend to have higher scores than single-center trials, because multi-center trials may
capture a large, broader sample of patients across a variety of treatment settings, and are

the common method for effectiveness RCTs [18, 43].

Sequence of RCT: 1t is often emphasized that in a given area of research there should be
a sequencing from the demonstration of efficacy to that of effectiveness [1, 12, 14, 18,
32, 44], therefore, each study was recorded as being a pilot study, a full-scale RCT, or
RCT follow-up, in order to test the hypothesis that full-scale studies and follow-ups
would be more likely to receive high scores, whereas pilot studies would more often fall

within the lower range of scores.

Quality rating scale score: Because all studies in the sample had been previously
incorporated into the EBRSR, each had an associated quality rating according to the
PEDro scale [45]. Because the difference between efficacy and effectiveness research is
often framed in terms of validity (a trade-off favouring internal validity in the former and
external validity in the latter) [14, 18, 31, 33, 41], it was hypothesized that studies with a
low quality rating (an index of internal validity) would score highly on the effectiveness

scale compared to studies with a high quality rating. Appendix B provides a detailed
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description of the PEDro scale items as used in the EBRSR, and Appendix C outlines the
validation variable definitions.

3.2.5 Statistical analyses

2.5.1 Descriptive analyses

In order to perform an overall descriptive analysis a single dataset was created using
the results from individual raters. Each item was coded as present or absent according to
how the majority of raters (2 of 3) scored that item, with the total score then tabulated for
each study accordingly. This allowed for the calculation of the median total score, total
score frequencies, as well as the percentage of studies that fulfilled each criterion for both
pharmacological and non-pharmacological trials, without having to arrive at consensus
for all studies in the sample. Descriptive statistics are in the form of frequencies and/or
percentages, or medians and interquartile ranges, as appropriate.

2.5.2 Inter-rater reliability

Inter-rater reliability for each item and the dichotomized total score (<3 vs. >3) was
assessed separately for trials of pharmacological and non-pharmacological interventions,
using multi-rater kappa statistics and 95% confidence intervals (CI) [46]. These analyses
were carried out using an Excel template [47] based on the calculations presented by
Fleiss [46, 48]. The inter-rater reliability of the total score (not dichotomized) was further
evaluated by assessing differences in score distributions across raters, using the non-
parametric Friedman two-way analysis of variance [49]. Refer to Appendix D for a more

detailed description of the reliability statistics used.
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2.5.3 Validity assessment

Using the dataset created from the majority ratings, the total “effectiveness” score
was dichotomized into “low” (<3) and “high” (=3). The following variables were
investigated for potential associations with the total score: type of intervention
(pharmacological vs. non-pharmacological), type of comparison group (placebo/sham/no
treatment or treatment varies by a factor vs. active treatment), number of participating
centers (single center vs. multi-center), quality rating (high, PEDro score > 7 vs. low,
PEDro score < 7), and sequence of RCT (pilot vs. full-scale or follow-up RCT). The total
score (high vs. low) was cross-tabulated with each independent variable and associations
were analyzed using the Pearson chi-squared statistic with a continuity correction. For
simplicity, in the case of the independent variable “type of comparison group”, only trials
with two treatment arms were included in the cross-tabulation; otherwise, all trials were
included in the analysis. With the exception of multiple-rater kappa calculations, all data
analyses were carried out using SPSS version 15.0 [50]. A two-sided alpha of less than
0.05 was considered statistically significant.
3.3 Results

3.3.1 Study selection

After applying the inclusion criteria, and removing any duplicates found by visually
scanning the database, 414 eligible studies remained, of which 80 evaluated
pharmacological and 334 non-pharmacological interventions. Based on the results of a
power analysis (see Appendix E), it was decided to abstract data from all available
pharmacological trials, as well as a simple random sample of the same size of non-

pharmacological trials. Then the eligibility of all 160 trials was further verified, due to the
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possibility of coding errors and further duplicates in the EBRSR database. Nine studies
(two pharmacological and seven non-pharmacological) had to be excluded. Therefore, the
final sample consisted of 151 RCTs, 78 of which evaluated a pharmacological and 73 a
non-pharmacological intervention. See Figure 3.1 for a full description of the study

selection process.
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Fig. 3.1 Flow chart of study selection process.
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3.3.2 Descriptive results

The RCTs included in the final sample investigated a range of general conditions
within stroke rehabilitation (Table 3.2). The majority of pharmacological RCTs were
focused on the amelioration of spasticity (n=17) or depression (n=13), whereas most non-
pharmacological trials were aimed at upper and/or lower extremity function (n=46,

inclusive). See Appendix F for the table of included studies.

Table 3.3 outlines the proportions of both pharmacological and non-pharmacological
trials fulfilling each criterion according to the majority rating. For pharmacological trials,
the item that was present most often (77% of trials) was Item 5 (assessment of adverse
events). In non-pharmacological trials the most frequent criterion was Item 3 (health
outcomes) which was seen in 67% of trials. For both types of trials, Item 6 (adequate
sample size to assess a minimally important difference from a patient perspective) was
present least often (12% and 14% of non-pharmacological and pharmacological trials,
respectively). Most studies, regardless of intervention type, received low scores, with the
most frequent score being two out of seven (27% of all trials); not one trial met all seven
criteria (Figure 3.2). Median total scores were 3 and 2 for pharmacological and non-
pharmacological trials, respectively (Figure 3.2). Inadequate information provided in the
published report, as the reason for recording a “no” rating, was an issue for all raters on

Item 1 (populations in primary care) (Table 3.4).
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Table 3.2 General conditions under investigation in RCTs of pharmacological and non-pharmacological
interventions included in the final sample (n=151).

RCTs of pharmacological No. of RCTs of non-pharmacological No. of
interventions Studies interventions studies
Spasticity 17 Upper extremity function 20
Depression 13 Lower extremity function 16
Aphasia 8 General physical function 10
Osteoporosis 7 Models of care delivery 10
Cognition/dementia 7 Education or reintegration 6
Acute thromboembolic complications 5 Spasticity 3
Paresis/hemiplegia S Urinary incontinence 2
Central pain S Dysphagia 2
Acute neurological/functional recovery 4 Depression 1
Hemiplegic/spastic shoulder pain 4 Perception 1
Memory 1 Memory 1
Nutritional status 1 Complex regional pain 1
Dysphagia 1

Total 78 Total 73

Table 3.3 Proportion of trials of pharmacological (P) and non-pharmacological
(NP) interventions fulfilling each criterion (in the case of rater disagreement,

the majority rating was used).

Scale criterion

Item 1: Populations in primary care

Item 2: Less stringent eligibility criteria

Item 3: Health outcomes

Item 4: Long study duration; clinically
relevant treatment modalities

Itern 5: Assessment of adverse events

[tem 6: Adequate sample size to assess a
minimally important difference
from a patient perspective

Item 7: Intention-to-treat analysis

No. of studies (%)
P (n=78) NP (n=73)
12 (15.4) 23 (3L.5)
32(41.0) 33(45.2)
27 (34.6) 49(67.1)
37(47.4) 36 (49.3)
60(76.9) 17(23.3)
9 (11.5) 10 (13.7)
30(38.5) 16(21.9)

Table 3.4 Proportion of times a “no” rating was due to inadequate information
provided in the published report; by item and rater.

Scale criterion

Frequency (%)

Rater 1 Rater 2 Rater 3

Item 1: Populations in primary care 47(44.3) 43 (35.5) 34(29.6)
Item 2: Less stringent eligibility criteria 6 (6.7) 3@4.1) 337D
Item 3: Health outcomes 1(1.5) 0(0) 0 (0)
Item 4: Long study duration; clinically

relevant treatment modalities 54 (48.6) 3(6.3) 0 (0)
[tem 5: Assessment of adverse events 2(2.7) 8 (9.6) 0 (0)
Item 6: Adequate sample size to assess a

minimally important difference

from a patient perspective 25(19.7)  8(6.5) 0 (0)
Item 7: Intention-to-treat analysis 0 (0) 7(6.4) 0(0)
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Fig. 3.2 Total score distributions for trials of pharmacological (P) and non-pharmacological (NP)
interventions.

*Median total score [IQR] = 3 [2-4], P trials; 2 [1-4], NP trials

3.3.3 Instrument reliability

Table 3.5 presents the individual item reliability (multiple-rater kappa and 95% CI)
for studies of each intervention type and for all trials combined. The lowest reliability, for
trials of both pharmacological and non-pharmacological interventions, was for Item 4
(health outcomes), with an overall kappa value of 0.11 (95% CI: 0.02-0.20). Items 5 and
7 (assessment of adverse events and ITT analysis) had the highest reliability estimates,
with overall kappa values of 0.81 (95% CI: 0.71-0.90) and 0.82 (95% CI: 0.73-0.91),
respectively. Regarding inter-rater reliability of the total score (dichotomized), the
multiple-rater kappa for pharmacological trials was 0.43 (95% CI: 0.31-0.56) and for
non-pharmacological trials it was 0.51 (95% CI: 0.37-0.64). The results of the Friedman
test showed evidence of distributional differences in scores among the three raters for

pharmacological trials [2.5 (IQR:1-4) vs. 3 (IQR:2-4) vs. 2.5 (IQR:1-3); xz =8.567,



56

p=0.014]; for non-pharmacological trials, differences across raters were not statistically

significant [2 (IQR:1-4) vs. 3 (IQR:1.5-4) vs. 3 (IQR:1.5-4); x> =2.966; p=0.227].

Table 3.5 Inter-rater reliability of individual scale items for trials of pharmacological (P) and non-
pharmacological (NP) interventions and for all trials combined.

Scale criterion

Multiple-rater kappa (95%CI) for inter-rater reliability

P (n=78)

NP (n=73)

All trials (n=151)

[tem 1: Populations in primary care

Item 2: Less stringent eligibility criteria

Item 3: Health outcomes

Item 4: Long study duration; clinically
relevant treatment modalities

Item 5: Assessment of adverse events

Item 6: Adequate sample size to assess a
minimally important difference
from a patient perspective

0.29 (0.16-0.42)
0.37 (0.24-0.50)
0.57 (0.45-0.70)

0.00 (-0.13-0.13)
0.69 (0.57-0.82)

0.37 (0.24-0.50)
0.85 (0.73-0.98)

0.48 (0.35-0.62)
0.27 (0.14-0.40)
0.63 (0.50-0.76)

0.21 (0.08-0.34)
0.79 (0.66-0.92)

0.30 (0.17-0.44)
0.76 (0.62-0.89)

0.43 (0.34-0.52)
0.33 (0.23-0.42)
0.64 (0.55-0.73)

0.11 (0.02-0.20)
0.81 (0.71-0.90)

0.34 (0.25-0.43)
0.82(0.73-0.91)

Item 7: Intention-to-treat analysis

3.3.4 Instrument validity

Table 3.6 shows the results of the tested validation hypotheses. The following
variable levels were hypothesized to be more likely present in studies using the
effectiveness trial design: non-pharmacological intervention, active comparator therapy,
multi-center, full-scale or follow-up RCT, and low quality rating. A significantly greater
proportion of studies scoring 3 or more (the “high” effectiveness score category) was
found in studies with active compared to non-active treatment comparison groups (65%
vs. 42%, p=0.041); multi-center compared to single-center trials (67% vs. 42%, p=0.007);
and full-scale and follow-up RCTs compared to pilot studies (53% vs. 21%, p=0.018)
(Table 3.6). Since these associations were all in the hypothesized directions, the

LE I 19

validation hypotheses for “type of comparison group”, “number of participating centers”,
and “sequence of RCT” were upheld. The difference in proportions of high score studies
in the pharmacological and non-pharmacological intervention categories was not
statistically significant, and so the validation hypothesis for “type of intervention” was

unsupported. The difference in proportions of high score studies in the high and low

quality categories was statistically significant (65% vs. 27%, p=0.000); however, the



57

association was not in the hypothesized direction, leaving the validation hypothesis for

“quality rating” unsupported as well.

Table 3.6 Tests for association between key study characteristics and total
“effectiveness” score (dichotomized into low, <3 and high, >3 categories).

Variable and associated levels High score * value
studies within
each level (%)
Type of intervention
Pharmacological 53.8 1.14
Non-pharmacological 43.8
Type of comparison group*
Placebo/sham/no treatment 41.6 4.17
Active treatment 65.4
Number of participating centers
Single center 41.7 7.18"
Multi-center 674
Quality Rating
High PEDro score 64.8 19.49"
Low PEDro score 27.0
Sequence of RCT
Pilot RCT 21.1 5.58"

Full scale or follow-up RCT 53.0
* Analysis includes only two-arm trials (n=127).
t Statistically significant at p<0.05.

3.4 Discussion

The scale developed by Gartlehner and colleagues produces a range of scores from
zero to 7, with the higher scores indicating studies meeting more of the criteria associated
with effectiveness trials. The items lacked clear operational definitions making it difficult
for raters to apply thus, there was an attempt to modify and standardize the items prior to

the major application of the tool to the final sample of studies.

Generally, non-pharmacological trials met each criterion more often than their
pharmacological counterparts with the exceptions of adverse events assessment and
intention-to-treat analysis. The criteria met most frequently by each group of trials were
not surprising: health outcomes (Item 3) and adverse events assessment (Item 5) for non-
pharmacological and pharmacological trials, respectively. Health outcomes tend to be

primary outcomes of interest in stroke rehabilitation, especially when the intervention is
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non-pharmacological in nature. Thus, the revised definition of health outcome, appears to
have allowed more variation on the item than if it had not been modified as such.
Macpherson and colleagues give examples of outcomes common to each trial type: joint
range of motion for the explanatory, and quality of life for the pragmatic trial [13]; this is
analogous to the distinction made by the operational definition employed in the present

study.

Adverse events assessment was fulfilled in the majority of pharmacological trials,
which suggests the criterion definition may have been too inclusive, especially because it
is recognized that clinical trials of pharmaceuticals tend to be closer to the efficacy side
of the spectrum [1, 41]. Assessment of side effects only, may not be adequate for
pharmaceutical studies, while in the case of non-pharmacological interventions,
especially the types common in stroke rehabilitation, minor side effects may be the most
adverse events that could occur. Thus, the scope of assessment required to fulfill this
criteria may need to differ depending on the types and seriousness of the adverse events

associated with the intervention.

The adequate sample size criterion (Item 6) was not met in the majority of trials
overall. This is expected, as inadequate power and sample size are not uncommon in
clinical trials, regardless of intervention type [51, 52]. The primary care setting criterion
(Item 1) was rarely met in trials of pharmacological interventions. Perhaps drug trials are
more likely than trials of non-pharmacological interventions to be conducted in academic
institutions, where the infrastructure for such trials exist, due to partnerships between

academic centers and the pharmaceutical industry.
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A problem with the tool, and all instruments that involve abstraction of data from a
published study, is their great dependence on reporting quality. Many studies did not
describe the study setting, the intervention itself or other methodological features in much
detail, resulting in studies often receiving “no” ratings on certain items. The only item
that did not appear to be affected was Item 3 (Health outcomes); this does not come as a
surprise, as even the most poorly reported study is still likely to describe or at least list
the outcomes assessed. The item most drastically affected by level of reporting detail was
Populations in primary care (Item 1), with each rater noting inadequate reporting on this
item for at least 30% of the studies rated. The usual care setting is an important criterion
in terms of effectiveness trial methodology [14, 25, 31, 34]; however, the setting

descriptions provided in published reports may frequently be inadequate.

As expected, inter-rater reliability was problematic for Items 1, 2, 4 and 6. It was
hoped that much of the subjectivity involved in the assessment of these items could have
been resolved by the attempted standardization; however, the items still lacked clear
operational definitions. Item 4 was the most problematic, with reliability values below
that which would be expected by chance. A problem is that several questions are
incorporated into the same criterion (is the study period long enough; are the treatment
modalities clinically relevant; do the diagnostic standards follow usual clinical practice).
Moreover, even though all raters were well-versed in the stroke rehabilitation literature, it
was difficult to determine what exactly constitutes long enough, clinically-relevant

treatment. Thus, the non-medical professional may have a hard time judging this item.

For Items 3, 5 and 7 reliability values were more acceptable; however, the health

outcome criterion (Item 3) was not as reliable as expected, considering the strict
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definition that was employed. Nevertheless, the reliability values obtained in this study
are not unlike those estimated for scales of similar nature, such as those that rate studies

for methodological quality [53-56].

The assessment of validity revealed significant associations between the total score
and all but one of the variables investigated (intervention type). Furthermore, the
associations were all in the hypothesized directions with the exception that high quality
ratings were associated with high “effectiveness” scores. This is an interesting finding;
although the scale items were chosen on the basis that they would improve the external
validity of a study, perhaps they do not imply a necessary weakening of a study’s internal
validity or methodological quality. The literature often frames the difference between
efficacy and effectiveness in terms of internal versus external validity; however, internal
validity should still be of primary concern in any study. If adhering to RCT principles,
effectiveness studies need not abandon internal validity for the sake of generalizability,

but achieve an optimal balance of both [12, 33].

Treating the total score as dichotomous for the validity analyses may appear
questionable, and likely resulted in a loss of statistical power; however, dichotomization
was necessary due to the imbalance in group sizes among the variable levels. At the
outset, it was hoped that the total score could be dichotomized (for both the reliability and
validity analyses) using a cutoff of six criteria, as suggested by the authors of the tool;
however, this would have resulted in extremely unbalanced groups in terms of sample
size, with only four studies in the entire sample reaching this cutoff. Therefore, the total
score was dichotomized around three criteria to achieve balance; however, it is not

suggested that this number of criteria is significant in any way.
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The validation should be interpreted cautiously, as it was only meant to be a crude
analysis in an attempt to provide some support for the validity of the instrument beyond
face validity. Without “gold standard” definitions for the constructs of efficacy and
effectiveness, validity was challenging to assess. Perhaps an alternate or additional
method of validation would have been to follow the process used in the development of
the tool, and see how well the tool identified nominated efficacy and effectiveness trials
in stroke rehabilitation. This inethéd may have been problematic though, as it would have
been challenging to find individuals who have “expertise” in labeling a trial as one type
or the other and who were not in the original expert sample.

3.5 Conclusions

The tool by Gartlehner and colleagues was developed to easily identify effectiveness
studies; however, this process may not be as simple as one would hope. If reviewers and
decision-makers are to ﬁse this tool to make judgments regarding a study’s design and
inferences regarding external validity of a study’s results, then items need to be further
standardized in order to improve reliability, or at least multiple raters should arrive at
consensus on a final rating. Furthermore, the factors that differentiate efficacy and
effectiveness studies may vary depending on whether the intervention is pharmacological
or non-pharmacological in nature, and whether or not the target population receives the
intervention in a primary care setting. Although further refinements may be needed, the
scale is an important advance as it brings to light the importance of judging the aim,

relevance, and external validity of a given study within the decision-making process.
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CHAPTER 4. GENERAL DISCUSSION

4.1 Summary of key findings

One of the primary objectives of this thesis was to provide an overview of the
concepts of efficacy and effectiveness approaches in research. Upon review of the
literature, it was discovered that the approaches have been referred to using several
different terms; that the main distinction between the approaches has been framed in
various ways; and also that they have been described according to numerous archetypal
methodological elements (Table 1.1). The main objective of efficacy or explanatory
research, as cited by the majority in the literature, is to understand the true biological
effect or mechanism of a treatment or to determine the beneficial effect of an intervention
under ideal conditions. For effectiveness or pragmatic research, the objective cited by the
majority is to allow a decision to be made regarding the best mode of treatment or to
determine the beneficial effect of an intervention in ordinary clinical practice. A large
portion of the literature also stated that efficacy trials are usually conducted in the earlier
stages of a treatment’s development, and effectiveness studies in the later stages, after

treatment efficacy has been established.

The study design said to be used by both approaches and unanimously by the efficacy
approach, is the RCT; however, it was also suggested by several authors that a non-
randomized study design is often implemented with the effectiveness approach.
Regarding study setting and participating clinicians, efficacy trials are noted to take place
in specialized research settings, such as academic hospitals or commercial research sites,
and recruit highly trained, skilled, and specialized practitioners. Effectiveness trials, on

the other hand, more often take place in routine care settings with usual providers.
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Other commonly cited characteristics of the approaches relate to the subject sample,
and research or treatment protocol, as well as the choice of outcomes, comparative
therapy, and statistical analyses. Specifically, efficacy trials were noted to implement
strict inclusion criteria to achieve a homogeneous, and highly compliant, motivated and
responsive sample; and follow fixed, strict and standardized protocols. They also were
noted to choose objective, biomedical outcomes; use placebos as the comparative
therapy; and conduct per-protocol statistical analyses. Conversely, effectiveness studies
were said to implement wide inclusion criteria to achieve a heterogeneous sample with
varying levels of compliance, motivation and responsiveness; and follow flexible,
individualized protocols. They also were noted to choose broad health outcomes of
meaning to patients and practitioners, as well as measures of harm and economic
outcomes; use standard care or clinically relevant alternatives as the comparative therapy;
and conduct intention-to-treat analyses. Finally, it was largely agreed that the main
emphasis of efficacy trials is on maintaining internal validity, whereas effectiveness

studies aim to maximize external validity.

Most of these commonly cited characteristics were incorporated into a recently
published tool that claims to make the differentiation between the trial types [1]. The
other primary objectives of this thesis, to evaluate the applicability, inter-rater reliability
and validity of this tool, were addressed in Chapter 3. The fact that the literature
corroborates the many criteria that are included in Gartlehner et al.’s scale is reassuring,
as it supports the tool’s face validity. Despite their relevance to the construct at hand,
however, the criteria as published lacked operational definitions, making the scale

difficult to apply. Thus, operational definitions were implemented in an attempt to
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standardize the items prior to the major application of the tool, and subsequent evaluation
of its inter-rater reliability and validity, within a sample of studies in stroke rehabilitation.
Most of the tested validation hypotheses were supported, suggesting that the scale is not
only face valid, but more importantly has some degree of construct validity as well. Even
though operational definitions were employed,’ few items on the scale produced
impressive inter-rater reliability estimates, suggesting that many of the criteria are
inherently subjective, most notably Items 1 (Populations in primary care), 2 (Less
stringent eligibility criteria), 4 (Long study duration, clinically relevant treatment
modalities) and 6 (Adequate sample size to assess a minimally important difference from
a patient perspective). It was not surprising to find the remaining three criteria, Items 3
(Health outcomes), 5 (Assessment of adverse events) and 7 (Intention to treat analysis),

to have superior reliability estimates, as they can be more objectively defined.

There were three secondary objectives of this thesis. First, to address any problems
encountered with the application of the proposed criteria; second, to discuss how the
differentiation between efficacy and effectiveness may depend on both the condition
under investigation and the nature of the intervention; and finally to propose how criteria
that differentiate bétween efficacy and effectiveness research can be incorporated into the
evidence-based decision-making process. Some of these objectives were points of

discussion in Chapter 3, but will be delineated further in the following sections.
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4.2 Identified problems with the “effectiveness” scale

A problem with the tool, and all instruments that involve abstraction of data from
published studies, is its great dependence on reporting quality. Populations in primary
care was the criterion most affected by level of reporting detail. All raters gave at least
30% of studies a “no” rating for this item, due to the fact that information regarding study
setting was often inadequate. Regarding Item 4 (Long study duration, clinicaily relevant
treatment modalities), Rater 1 judged it as absent because of inéde_quate information in
nearly half of the studies evaluated; however, the other two raters did not follow this
trend. Perhaps this rater was the most meticulous of the three for this item, possibly being
unsure of the clinical relevance or appropriate length of treatment and requiring further
information to justify a “yes” response. Rater 3 appeared to be the least discriminating
rater in that she was usually able to arrive at a “yes” or “no” response, with the exception
of Item 1, for which inadequate reporting prompted a “no” rating in 30% of studies. Rater
2 appeared to fall somewhere between Raters 1 and 3 in this regard — not as stringent as
Rater 1, but moreso than Rater 3. Obviously, these differences in agreement among
experienced raters on whether there was adequate information provided in the reports
affected the estimates of inter-rater reliability; however, this would not be as problematic
if operational definitions could be improved by outlining specific requirements for
satisfying each criterion. Perhaps it would be wise to use a Yes-No- Unsure rating
system, and also, to apply a scale of methodological quality or internal validity alongside

such types of criteria, as mentioned by Gartlehner and colleagues.

Regarding individual items, Item 4 (Long study duration, clinically relevant treatment

modalities), was the most difficult to judge as evidenced by the very low reliability
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estimates and as expressed by all raters. The likely problem with this item is that several
questions are incorporated into the same criterion (is the study period long enough; are
the treatment modalities clinically relevant; do the diagnostic standards follow usual
clinical practice). Perhaps these elements could be separate criteria, in order to avoid the
conflict that arises when not all are simultaneously present or absent. The operational
definition employed for this item specified that both main elements (length and clinical
relevance) be satisfied in order for this criterion to be met; however, it still remained a
difficult judgment. Moreover, even though all raters were well-versed in the stroke
rehabilitation literature, it was often difficult for them to determine what exactly
constituted long enough, clinically-relevant treatment, suggesting that non-medical

professionals may struggle when rating this item.

Another problem with the author’s presentation of the scale is the lack of
independence among the criteria. For instance, although Item 3 already addresses the
inclusion of health outcomes, Item 4 then states that the study duration must be long
enough to assess health outcomes, and Item 6 says that the sample size should be large
enough to assess a minimally important difference in QOL. Thus, nearly half of all scale
items make reference to health outcomes. This was another issue that had to be addressed
by implementing operational definitions. It was indicated that length of study and sample
size, for Items 4 and 6, respectively, were to be judged in relation to the outcomes of
interest for the given study as opposed to ‘health outcomes’. If the construct of efficacy-
effectiveness does lie on a continuum, and if hybrid studies are possible, then each item

should be independent and have the potential to be present or absent for any given study.
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A further problem relates to how well the scale appears to capture the efficacy-
effectiveness construct. This is relevant to one item in particular. Although Item 7 was
among the easiest items to assess, had superior inter-rater reliability, and is a commonly
noted characteristic of effectiveness studies (Table 1.1), raters were concerned that it may
not be a factor that differentiates efficacy and effectiveness trials. The intention-to-treat
(ITT) principle has been the analysis standard for any RCT since the release of the
CONSORT Statement in 1996 [2]. Thus, whether or not a study used ITT analysis may
be more related to methodological quality, than a feature whose presence or absence
indicates a study’s position on the efficacy-effectiveness continuum. Other authors agree
with the notion that ITT may no longer be a factor that distinguishes effectiveness from

efficacy trials [3, 4].

The issue of compliance is mentioned within the authors’ descriptions of the Long
study duration, clinically relevant treatment modalities and Assessment of adverse events
criteria (Items 4 and 5). The tool’s authors note that compliance should be defined as an
outcome measure in effectiveness trials and that discontinuation rates and compliance
may reflect adverse events if measured as outcomes. While it is valid that the authors
tried to integrate this factor into the scale, perhaps compliance with the treatment protocol
should be an item on its own, so its contribution to the scale and the efficacy-
effectiveness construct is more clearly emphasized. Compliance is a crucial factor in
determining an intervention’s success, and fhe literature recognizes that the assessment of

compliance or adherence is a key element of effectiveness trial methodology [5-8].

Finally, the issue of the active or inert nature of the comparative therapy is also not

fully addressed in Gartlehner et al.’s criteria, and is clearly an important part of the
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efficacy-effectiveness construct, as highlighted in the literature. Although Item 4
emphasizes that the treatment modalities in effectiveness studies should be clinically
relevant, it does not explicitly reference the treatment and comparison groups, and the
raters in the present study failed to consider this issue as well. It would not be difficult to
find cases in which the experiment;al treatment is deemed clinically relevant, while the
comparator is not (ie. placebo or sham treatment), or conversely, cases where the clinical
relevance of the experimental therapy is uncertain, as when the comparator therapy is a
widely used ‘standard care’. Thus, further elaborating on the notion of ‘clinical
relevance’ to address the study groups separately, may prove to be a better way to
operationalize this item. Moreover, it was also emphasized in the literature that
effectiveness studies often allow the use of concurrent therapies, whereas efficacy trials
either prohibit or limit therapy use beyond that of the experimental treatment. Perhaps
this idea could be incorporated into the ‘clinical relevance’ criterion, in that the
prohibition of other forms of treatment (unless they were to create harmful interactions
for the patient) would be a deviation from normal clinical practice, rendering the
treatment not clinically relevant. However, this issue could fall under less stringent
eligibility criteria as well, because the use of other therapies may be listed as an exclusion
criterion, as the authors of the tool mention. Thus, maybe ‘allowance of concurrent or
adjuvant therapies’ could be a stand-alone criterion, and information on judging this item

could come from the description of either the eligibility criteria or the treatment protocol.

* An editorial comment on Gartlehner et al.’s scale questioned the tool’s validity and
applicability, and shared similar concerns regarding poor item clarity [9]. Spigt and Kotz

further emphasized that more work is needed to develop the criteria and make them more
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useful to researchers. Gartlehner and colleagues addressed this comment and pointed out
that the criteria were defined broadly so that they could be more clearly adapted to
individual research questions [10]. They further noted that the tool was merely a starting
point for the development of such criteria and they welcomed further discussion on the

topic.

4.3 The efficacy-effectiveness distinction: importance of the condition of interest
and the nature of the intervention

It was an important objective of this thesis to apply the “effectiveness” tool not only
to studies of medications (usually considered simple treatment strategies), but also to
studies of non-pharmacological interventions that by nature, are more complex. The
stroke rehabilitation literature was optimal for this objective due to the array of both types
of interventions that are implemented. Another interesting feature of this literature for
evaluating the efficacy-effectiveness construct, is that the interventions are not usually
delivered in a primary care setting. Thus, the question that remains is whether the
differentiation between efficacy and effectiveness studies depends on either the nature of
the intervention (simple versus complex) and/or the condition under investigation (treated
in primary care versus not).

Given that stroke rehabilitation was the area of focus, raters fully expected that few
studies would meet the ‘Populations in primary care’ criterion (Item 1), if they were to
follow the authors’ textual description of the item. The operational definition employed
allowed raters to differentiate between usual and more specialized care settings, thus
allowing more variation on this item within the sample of stroke rehabilitation studies.

The revised criterion was rarely met in trials of pharmacological interventions. Perhaps



75

drug trials are more likely than trials of non-pharmacological interventions to be
conducted in academic, specialized institutions, where the infrastructure for such trials
exists, due to partnerships with the pharmaceutical industry.

Although the authors note that the primary care criterion may not be applicable to rare
conditions or those that require specialized services, perhaps the more appropriate
terminology for this criterion could be ‘usual care setting’ as opposed to ‘Populations in
primary care.” That way, raters could judge the item regardless of the condition under
investigation and whether or not it tends to be treated in a primary care setting. But, the
fact that a condition is not treated in primary care may have implications for the
remaining criteria on the scale. For example, a study could appear to have relatively strict
inclusion criteria if the indication requires specialized services, even though usual clinical
practice would also likely follow a strict process in referring patients to these services.
Furthermore, the target population requiring such services could be limited resulting in a
relatively small sample available for such a study. Regardless of the typical care setting
for any health condition, it should be possible to demonstrate both efficacy and
effectiveness; however, different criteria definitions for studies evaluating conditions

treated in and outside the primary care setting may be required.

Since health outcomes tend to be of primary interest in stroke rehabilitation,
especially when the intervention is non-pharmacological, it was assumed, a priori, that
most studies would fulfill this criterion if judged according to the author’s description.
Therefore, similar to ‘Populations in primary care’, the ‘Health outcome’ criterion also
had to be revised. The implemented definition of “health outcome,” appears to have

allowed more variation on the item than if it had not been operationalized as such.
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Macpherson et al., give examples of outcomes common to each trial type: joint range of
motion for the explanatory, and quality of life for the pragmatic trial [11] — this is
analogous to the distinction made by the operational definition employed in the present
study. For the purposes of this study, measures of function at the lowest level (ie. body
structures and functions) were considered non-health outcomes and could be
distinguished from those at the higher level (ie. activities and participation), which were
considered health outcomes. Such a modification however, is likely not necessary when
assessing studies of pharmacological treatments, where clinical indicators and biological
markers are often seen as principal outcomes, even in stroke rehabilitation. In other
words, the measures of function at the lower level could be considered health outcomes
in pharmaceutical studies, since they are certainly more patient-relevant measures than
clinical markers. Thus, what exactly constitutes a “health outcome” may differ depending

on whether the intervention is pharmacological or non-pharmacological.

Regarding assessment of adverse events, the definition employed appears to have
been too inclusive, as nearly all pharmacological studies met this criterion. This is likely
because the definition encompassed side effects and adverse events. Gartlehner et al.
seem to suggest that effectiveness studies should provide a more comprehensive
assessment of adverse events than efficacy studies. Perhaps then, for pharmacological
trials, assessment of side effects only may not be adequate to satisfy this criterion. On the
other hand, with non-pharmacological interventions, especially the types common in
stroke rehabilitation, minor side effects may be the most adverse events that could occur.

Thus, the scope of assessment required to fulfill this criterion may need to differ
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depending on the types and seriousness of the adverse events associated with the

intervention.

A final point on how the differentiation between efficacy and effectiveness studies
may differ depending on the nature of the intervention is the sequencing of these study
designs in the evaluation of the interventions. Macpherson suggests that for complex
interventions the usual efficacy to effectiveness sequence could be reversed [11]. This
would allow for an understanding of the overall effectiveness of the treatment strategy,
followed by a move towards understanding the active ingredients in that strategy, which
he termed “unpacking the black box™ [11]. Overall, it appears that the nature of the
intervention and the condition of interest do have implications for how one might
differentiate between efficacy and effectiveness research approaches. This concept could
be helpful to those wishing to further develop the criteria proposed by Gartlehner and
colleagues.

4.4 Incorporating the efficacy-effectiveness distinction into evidence-based decision-
making

The authors of the tool maintain that the differentiation between efficacy and
~ effectiveness is an important part of the critical appraisal process, and suggest that their
instrument could be used by both clinicians who want to evaluate the generalizability of a
study’s results and by researchers who wish to distinguish between the study types when
producing systematic reviews [1]. Within systematic reviews in particular, they further
propose that some of the criteria could be used as eligibility criteria for the inclusion of
individual studies [1]. Likewise, criteria of this nature could be considered by health

economists when evaluating the suitability of studies for economic analyses. Zwarenstein
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énd Oxman state that “{the criteria] are an important step toward disentangling
characteristics of trials that determine their usefulness and undertaking empirical
methodological studies of randomized trials. They can be used to .explore possible
sources of heterogeneity in systematic reviews and help ensure that trials are designed to
answer pragmatic questions that are important to clinicians and other decision-makers”
[12]. On a similar note, the total scale score or specific criteria deemed to be most
pertinent, could be incorporated into meta-regression analyses, used alongside meta-
analyses to explore hetérogeneity of treatment effects.

These types of criteria can also have potential applications within the grading of
research evidence and subsequent establishment of levels of evidence. Just as it has been
suggested that measures of external validity should be used alongside the scales that are
used to rate internal validity or study quality [13], so too could the proposed criteria be
used in a similar manner. Furthermore, the tool could provide insight into ddwngrading
evidence that is not clinically relevant or applicable. For example, the GRADE working
group, in their proposal of a new system to grade research evidence and strength of
recommendations, note that uncertainties regarding the directness of the evidence, for
example, use of surrogate outcomes and/or lack of direct treatment comparisons, would
imply a decrease in the grade of evidence [14]. The same group emphasized that in order
to translate levels of evidence into recommendations, one must consider the trade-offs
between benefits and harms, the quality of the evidence, the ability to translate the
evidence into a specific practice setting, and the uncertainty regarding baseline risk for
the target population — major uncertainties with any of which may lower the confidence

in the recommendation [14]. Thus, if incorporating Gartlehner et al.’s criteria into a
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similar grading process, generally low scale scores or the absence of certain criteria could
mean a resulting decrease in the grade of evidence or strength of a recommendation, even
if the aggregated body of evidence consists of studies that are otherwise considered to be
of high methodological quality. While all of these applications are indeed plausible, it
should be noted that there is a recognized scarcity of effectiveness or pragmatic studies in
the literature [15, 16], so the tool and other criteria like it, may not be as relevant and
applicable at the present time as they will be in the future as more pragmatic studies
become available for review.

It should be noted that not all authors believe effectiveness or pragmatic studies to be
worthy of higher standards of evidence. McMahon states that the distinction between
explanatory and pragmatic is not as relevant as it was in Schwartz’s time [4]. He
maintains that this distinction was more valuable when the RCT design was implemented
solely for the evaluation of pharmaceutical (therapeutic) treatments; however as the
design has started being used for the assessment of non-pharmaceutical interventions, the
concept of pragmatism has been used to excuse poorly céntrolled studies in these
complex treatment areas. He emphasizes that having less control over study conditions, in
an attempt to make a trial emulate ‘real life’ should not be desired or welcomed as
pragmatic, and this lack of control may make pragmatic studies the least generalizable of
all. He also refutes the notion of achieving homogeneity in human populations. Finally,
he states that most RCTs (especially of drugs) should be labeled explanatory and that
poorly controlled pragmatic studies will dominate in thé area of “non-therapeutic”
complex treatment strategies [4]. Ernst and Canter assert that pragmatic trials are limited

due to their neglect of causal proof and believe that the link between treatment and
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response weakens as more elements of the efficacy trial design are omitted; however,
they do emphasize that the results of pragmatic trials can compliment those from efficacy
trials, but only after efficacy has been demonstrated [17]. Their main argument is that
pragmatic trials are comparatively weak research tools compared to efficacy studies and
that the former should never be a substitute for the latter [17].
4.5 Strengths and limitations of the thesis

A main strength of this thesis was the large sample of studies that was obtained that
encompassed many different interventions. Furthermore, since the sample was restricted
to one medical condition, stroke rehabilitation, it was possible to evaluate reliability and
validity within a single ‘population’, so to speak, which is important for this type of
evaluation. Moreover, multiple, experienced raters were involved in the application of the
tool, there was an attempt to standardize the items to achieve acceptable reliability, and

studies were scored in an independent manner.

A limitation of this thesis concerns the statistical methods employed.
Dichotomization of the total scale scores for evaluations of both the reliability and
validity of th¢ instrument likely led to a loss of statistical power; however, constraints in
the data motivated this decision. It would have been inappropriate to treat the scale as a
continuous measure, when at best it may be considered to produce ordinal data. At the
outset, it was hoped that the total score could be dichotomized using a cutoff of six
criteria, which (as suggested by the authors of the tool) identifies a study as the
effectiveness type; however, this would have resulted in extremely unbalanced groups in
terms of sample size, with only four studies in the entire sample reaching this cutoff.

Because the distribution of total scores was skewed in this sample, the total score was
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dichotomized around three criteria to achieve balance; however, it is not suggested that

this number of criteria is significant in any way.

Also, the analyses in this thesis were not very advanced. It would have been optimal
to perform a regression analyses in an attempt to predict total scores to support the
validation hypotheses; however, to attempt this would have resulted in several violations
of statistical assumptions, considering the limitations of the available dataset. With such a
large sample of studies, it was a surprise not to find a wider variation in scores. This
could be because studies on the effectiveness end of the spectrum are rare in the field of
stroke rehabilitation, much like in other treatment areas, or it could be due to an inability
of the tool to produce a great deal of variance in scores.

The validation should be interpreted cautiously, as it was only meant to be a crude
analysis in an attempt to provide some support for the validity of the instrument beyond
face validity. Without “gold standard” definitions for the constructs of efficacy and
effectiveness, validity was challenging to assess. Perhaps an alternate or additional
method of validation would have been to follow the process used in the development of
the tool, and see how well the tool identified nominated efficacy and effectiveness trials
in stroke rehabilitation. This method may have been problematic though, as it would have
been challenging to find individuals who have “expertise” in labeling a trial as one type
or the other.

Lastly, raters hoped that the operational definitions employed could only improve the
tool, but it is possible that the scale may have inadvertently been changed to what
Gartlehner and colleagues did not intend. Furthermore, it may have been better to

evaluate the reliability of the instrument prior to standardization to see if any
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improvement was gained. The pilot application of the tool to 10 studies from the EBRSR
database brought about many concerns, and the raters struggled to score the items, thus it
would have been an arduous task to evaluate the reliability of the tool in its original
format.

4.6 Directions for future research

Criteria such as those proposed by Gartlehner and colleagues are an important part of
the movement towards recognition of research that is not only methodologically sound
but that also provides relevant information to decision-makers and results that can be
generalized to the intended target population. With the demonstrated difficulties in
applying the scale, and the low inter-rater reliability, however, it is evident that the
criteria require further refinement. Possible revisions of the tool, as mentioned
previously, could include establishing clear operational definitions for the criteria
considering the intervention and patient population of interest; addressing the multiple
question nature of some of the items; ensuring each item is independent of the others;
excluding items that are not as relevant (such as ITT analysis); and adding items that
have not been wholly addressed (such as nature of the comparative therapy and issues of
compliance or adherence).

Furthermore, it remains unclear exactly which items should comprise the efficacy-
effectiveness construct. Rothwell has proposed a checklist for assessing a study’s external
validity, the elements of which are strikingly similar to Gartlehner et al.’s criteria,
including: setting, patient selection, patient characteristics, differences between trial
protocol and routine practice, outcome measures and follow-up, and adverse effects of

treatment [18]. The items on the effectiveness scale were chosen on the basis that they
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improve a study’s external validity, thus, it is unclear whether this published scale is
more a measure of external validity than of effectiveness. This confusion lies in the fact
that the literature has offered many different, yet no “universally accepted” definitions of
efficacy and effectiveness. Thus, it needs to be discussed whether it is correct to equate
efficacy with internal validity and effectiveness with external validity, as so many have
suggested, or if the constructs can be separated and more correctly conceptualized as 1)
aiming to isolate and understand the true effect of treatment versus ii) comparing
treatments in their entire form to enable a decision to be made regarding the best
alternative. Even further, perhaps it was inaccurate for the literature to use efficacy
synonymously with explanatory and effectiveness with pragmatic. The terms explanatory
and pragmatic are often used in reference to types of clinical trials, whereas effectiveness
research often implies non-randomized study designs or simply an evaluation of patient
or system outcomes in normal clinical practice. Thus, it is obvious that more groundwork
is needed to properly define these constructs.

Further research should include, as mentioned in section 4.4, incorporating these
types of criteria into previously conducted meta-analyses to see if they can help explain
heterogeneity of treatment effects across individual studies. On a similar note, Rothwell
recommends further research focused on the external validity of RCTs in relation to
measured treatment effect [18], much like other research that has focused on elements of
internal validity or study quality, such as concealed allocation and blinding, and their
association with treatment effect size [19-22].

Moreover, several authors have recognized the lack of information on the conduct

and reporting of pragmatic trials [23], as well as the lack of infrastructure and funding
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options for these types of research designs [16]. In order for criteria such as those
proposed by Gartlehner and colleagues to be truly beneficial, more pragmatic trials need
to be conducted and they need to be subjected to higher reporting standards so that
reviewers can truly judge their quality as well as the relevance and generalizability of
their results. There has been a suggestion to take greater consideration of external validity
in the design and reporting of RCTs [18]. Moreover, it has been suggested that while the
results of large pragmatic trials are more generalizable than small explanatory trials, they
also are often more difficult to apply due to the various subgroups within larger samples
[24]. Possibly, more informational studies on the proper conduct and interpretation of
subgroup analyses is required in order to help decision-makers with the application of
research results from effectiveness studies.

Lastly, further commentary and emphasis on the threat of publication bias in
systematic reviews is necessary as it could be argued that this is one of the reasons for
effectiveness RCTs being largely absent from systematic reviews. Specifically, the notion
that the findings of effectiveness trials may not be as significant and/or positive as
efficacy trials, due to the introduction of more noise around the treatment effect, may
hamper their likeliness to be published and hence their potential to be included in
systematic reviews. Thus, even if these types of studies are being conducted, if they fail
to be published then it is very difficult to incorporate their findings into evidence-based

decision-making,.
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4.7 Conclusions

The tool by Gartlehner et al. was developed to easily distinguish effectiveness from
efficacy studies; however, this process may not be as simple as one would hope. The
literature has offered various archetypal characteristics of the trial types, but uncertainty
remains regarding the most important elements of the efficacy-effectiveness construct. If
reviewers and decision-makers are to use the proposed criteria to make judgments
regarding a study’s design and inferences regarding external validity of a study’s results,
then items need to be further standardized in order to improve reliability, or multiple
raters should arrive at consensus on a final rating. Furthermore, the factors that
differentiate efficacy and effectiveness studies may vary depending on whether the
intervention is pharmacological or non-pharmacological in nature, and whether or not the
target population receives the intervention in a primary care setting.

The notion of imposing a rigid hierarchy of evidence upon all levels of decision-
making in healthcare may become superseded by more flexible models that take into
account different study designs and place more emphasis on the generalizability and
applicability of evidence. Although further refinements are needed, the proposed criteria
are an important advance as they bring to light the importance of judging the aim,
relevance, and external validity of a given study within the decision-making process.
Increased awareness of this sort will prove to be important for establishing an
infrastructure that facilitates the proper conduct of effectiveness or pragmatic trials and

the appropriate dissemination of their results.
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Appendix A. Scoring sheet and notes used by raters

Article ID #:

Item Yes No No/Inadequate
Description

1. Populations in primary care
2. Less stringent eligibility criteria
3. Health outcomes

4. Long study duration; clinically
relevant treatment modalities

5. Assessment of adverse events
6. Adequate ample size to assess a

minimally important difference
from a patient perspective

7. Intention to treat analysis

Total Score (total # “Yes” responses): /7

Adapted from: Gartlehner G, Hansen RA, Nissman D, Lohr KN, Carey TS: A simple and valid tool distinguished
efficacy from effectiveness studies. J Clin Epidemiol 2006,59:1040-1048.

Notes:

- Make note whether there was an inadequate description in the report to allow a yes or no response for an item; these
cases will be treated as absent (will receive a “No” rating) in analyses

- The following explanations of the items incorporate the author’s textual descriptions as well as the operational
definitions we discussed after piloting the tool

1. Populations in primary care

The setting of the study should reflect the initial care facilities available to a diverse population with the condition of
interest. Specialized inpatient stroke rehabilitation units/facilities; rehabilitation hospitals/centers; academic/teaching
hospitals; research laboratories; would not be considered primary care for stroke rehabilitation. Hospitals; general
medical wards; general rehabilitation departments/wards; outpatient rehabilitation departments; home; would be
considered primary care. Setting refers to where the intervention is taking place — if assessments take place at a
research center that’s OK as long as the intervention takes place in the primary care setting.

2. Less stringent eligibility criteria

Eligibility criteria must allow the sample to reflect the heterogeneity (comorbidities, variable compliance rates, and
use of other interventions) of the general population affected by the condition under consideration. Applying both
recurrent stroke and mild and/or moderate cognitive impairment as exclusion criteria, place great limits on the
eligible study population. Comorbidities and other medication/therapy use should not be general exclusion criteria
unless they would contraindicate participation in the intervention in ordinary clinical practice. Most studies in stroke
rehabilitation acquire subjects as they are admitted into hospital or rehab facilities; however, if the study needs to
recruit former stroke patients that are no longer receiving care, look at the recruitment methods to ensure that they
are attempting to capture a diverse sample of patients. Regarding drug studies, if there is a pre-randomization run-in
period, it is likely that the eligibility criteria are very stringent as they may be looking to exclude placebo-responders
or poor compliers. It may be helpful to look at the study’s flowchart, if available, to compare how many subjects
were initially screened versus how many were actually included in the final sample.

3. Health outcomes

Looking for functional and health status outcomes (activity and participation outcomes according to the ICF). Any
clinical indicators (eg. BMD), event rates (mortality), or measures of impairment (body function according to the
ICF) would not be considered health outcomes in the case of rehabilitation. Since most rehab studies are assessing
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function in some way, we are considering body function/impairment measures as non-health outcomes because they
are measuring at the lowest level of function. The health outcome does not have to be the primary outcome but must
be a main outcome that is emphasized in the results.

4. Long study duration; clinically relevant treatment modalities

Study must have both features to get a “yes”. Long meaning an appropriate length for the given intervention
(reflecting the minimum length of therapy in clinical practice), including an appropriate length of follow-up to assess
the outcome(s) of interest. Treatment modalities should be clinically relevant (therapy is provided as it would in
regular clinical practice — intensity, usual resources — and diagnoses rely on diagnostic standards used in clinical
practice. If the intervention consists of a novel modality (eg. a new hi-tech device) it cannot be clinically relevant
and we cannot know an appropriate study duration. Regarding drug studies, the administration/prescribed dosage of
medication should reflect clinical practice as well (no fixed-dose designs or equivalent dosages when comparing
active drugs). For both therapy and drug studies there should be some flexibility in the “dosage” — looking for more
individualized therapy that is dependent on the subject’s progress — not imposing the exact same therapy on everyone
in the study.

5. Assessment of adverse events
Study must either outline any adverse events or side effects that occurred over the course of therapy or state that
none occurred. Assessment of compliance/discontinuation rates is not adequate on its own.

6. Adequate sample size to assess a minimally clinically important difference

Regardless of the outcome on which the study has based its sample size, the study must make some reference (either
to their own previous pilot work or to other background literature) that the difference they are trying to detect is the
smallest clinically meaningful/important difference on the specified outcome measure — they cannot just say they
were looking to detect a __ difference between groups. We are not assessing this item in terms of patient perspective
but in terms of whether the study was looking to detect small, clinically relevant differences between groups.

7. ITT analysis
Study must state to some effect that data was analyzed according to the intention-to-treat principle.
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Appendix B. PEDro quality rating scale items and requirements used in the
Evidence-based Review of Stroke Rehabilitation (EBRSR)

PEDro Item

Reguirement

1. Subjects were randomly allocated
to groups (in a cross-over study,
participants were randomly allocated
an order in which treatments were
received).

2. Allocation was concealed.

3. The groups were similar at baseline
on important prognostic factors.

There was blinding of:

4. all subjects;

5. all therapists who administered the
therapy; and

6. all assessors who measured at least
one key outcome.

7. Adequacy of follow-up.

8. All participants for whom outcome
measures were available received
their allocated treatments or, where
this was not the case, data for at least
one key outcome were analyzed by
"intention to treat”.

9. The results of between-group
statistical comparisons are reported
for at least one key outcome.

10. The study provides both point
measures and measures of variability
for at least one key outcome.

Point was awarded if random allocation of patients was stated in the
methods, but the method of randomization need not be specified. Coin-
tossing and dice-rolling procedures were considered random. Quasi-
randomization allocation procedures, such as allocation by bed availability,
did not satisfy this criterion.

Point was awarded if this was explicitly stated in the methods or if there was
reference made to the fact that allocation involved sealed opaque envelopes
or contacting an “off-site” holder of the allocation schedule.

Point was awarded if at least one key outcome measure at baseline was
reported for the study and control groups. This criterion was satisfied even if
only baseline data of study completers were presented.

The person in question was considered blind if he/she did not know to which
group the participant was allocated. Participants and therapists were only
considered blind if it could be expected that they would be unable to
distinguish between the applied treatments. In drug therapy trials, the drug
administrator (the therapist) was considered blind if he/she did not prepare
the drug and was unaware of which drug was being administered.

Point was awarded if all of the originally randomized participants were
accounted for by study end — this interpretation differs from PEDro, where
adequacy is defined as the measurement of the main outcome in > 85% of
participants.

Point was awarded if the trial explicitly stated that analysis was by intention-
to-treat.

Scoring of this criterion was design dependent. The analysis was considered
a between-groups analysis if either a simple comparison of post-treatment
outcomes or a comparison of the change in one group with that in another
was made. The comparison may take the form of significance testing or
confidence intervals. Point was awarded if between-groups comparison on at
least one outcome measure was made and its analysis of comparison was
provided.

A point measure was defined as the measure of the treatment effect size. The
treatment effect was described as being either a difference in group
outcomes or as the outcome in (each of) all groups. Measures of variability
included standard deviations, standard errors, confidence intervals, and
ranges. Point measures and/or measures of variability that were provided
graphically were awarded a point if it was clear what was being graphed.
For categorical outcomes, the number of participants in each category had to
be given for each group.

Note: 1dentification of eligibility criteria (an additional PEDro item) was not evaluated for studies in the EBRSR
because participant selection influences the external validity, not the internal or statistical validity, of a study.

Adapted from: Foley NC, Teasell RW, Bhogal SK, Speechley MR: Stroke Rehabilitation Evidence-Based Review:
methodology. Top Stroke Rehabil 2003;10:1-7.
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Appendix C. Validation variable definitions

Variable

Definition

Type of intervention

Pharmacological

Non-pharmacological

Type of control group

Placebo

Sham

One factor varied

No treatment

Active treatment

Number of centers
Single-center

Multi-center

Sequence of study
Pilot

Full-scale RCT
Foliow-up RCT
Quality rating

High Quality

Low Quality

Included pharmaceutical preparations (tablets, injections, etc.) as well as vitamin therapy,
other nutritional supplement therapies, and sunlight exposure therapy.

Included all other forms of therapy as well as models of care which may or may not have
included delivery of pharmaceutical therapies within the context of care delivery (eg. stroke
unit care).

The comparator group(s) received an inert substance, indistinguishable from the
experimental pharmacological therapy. The report stated that the comparator was a placebo.

The comparator group(s) received a mock therapy of the experimental non-
pharmacological therapy (eg. sham acupuncture where non-acupuncture points are
stimulated) OR another pseudo-therapy (potentially active) in which the subject would be
unaware of experimental therapy (eg. therapy aimed at the non-affected side). The report
did not necessarily state that it was a sham therapy — other terms used were pseudo-therapy,
placebo-like intervention, or else the sham nature was inferred from the author’s
description of the intervention.

The comparator group(s) received a therapy that differed from the experimental therapy on
only one factor (eg. intensity, therapist, equipment). This was inferred from the author’s
description of the intervention.

The comparator groups(s) either received no form of treatment OR, in the cases where both
treatment groups received the same “other” or “standard” rehabilitation care, no additional
treatment.

The comparator group(s) received a different active form of therapy than the experimental
group (eg. another pharmaceutical agent or model of care).

Report stated the study was conducted at one center only. In cases where the report lacked
information on the number of participating centers, it was assumed to be a single-center
study.

Report stated that the study took place at more than one center.

Report stated that it was a “pilot” or “preliminary” study.

3 46

Study was not specifically referred to as a “pilot” “preliminary” or “follow-up” RCT.

Report stated that it was a follow-up study of an RCT
Study had been assigned a PEDro score greater than or equal to 7, as assessed by reviewers
for the EBRSR

Study had been assigned a PEDro score less than 7, as assessed by reviewers for the
EBRSR
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Appendix D. Description of inter-rater reliability statistics used

e Multiple-Rater Kappa Statistic

Fleiss’s multiple-rater kappa statistic (k) was used to assess the inter-rater reliability of
the seven individual scale items. Fleiss (1981) adapted the kappa statistic (a chance-
corrected measure of agreement) devoted to the case of two raters, to the case of multiple
raters.

For the case of a dichotomous variable:

where
= BMS - WMS -
¢ BMS = 1 ¥ (xig—mp)
BMS + (m — 1)WMS n m;
(m=1 (BMS = between-subject mean square)
= 1- (m; = X,
Z Mﬁf x) WMS = 1 Y (m—x)
i ~ m;
n(m-1)
n (1; _ I)F_’ C—l (WMS= within-subject mean square)

n = number of subjects (trials)

X; = number of positive ratings on subject i

m; = number of ratings on the i'" subject

m; — X; = number of negative ratings on subject i

p=Y x/nm m=Y m/n a=1—_p

Since the number of ratings per subject were equal in this case, and the sample size was
relatively large, the large sample variance of kappa, derived by Fleiss, Nee and Landis
(1979) was employed:

Var=___2____ X [(Zpg) ?— Tpig; (g~ p]
Nn(n - D)(2pqy)

where  n = number of ratings per subject
N = number of subjects
j = number of rating categories
p; = proportion of all assignments to the jth category

g=1-p

Values for kappa range from -1.0 to 1.0 with values above zero representing agreement
levels higher than chance, values of zero equivalent to chance agreement, and values
below zero representing agreement levels less than chance. The calculation of the
multiple-rater kappa values and their associated 95% confidence intervals were
performed using an Excel template developed by King (2004).
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e Friedman test

The Friedman test was used to assess the inter-rater reliability of the total scale score (un-
dichotomized). Friedman (1937) developed this statistical method as a non-parametric
alternative to the analysis of variance (ANOVA). This test makes use of ranked data and
tests the hypothesis that the mean ranks from each category come from a “single
homogeneous normal universe.” In this case, the mean ranks among raters are being
compared to assess whether there are any distributional differences in total scores across
raters.

The test statistic follows a chi-square distribution and is calculated as follows:

_ where
e p=1 Y(ri-p)

pc? p = the number of ranks

r, = the mean rank of the j' column
n = the number of rows (the number of ranks averaged)

120 Y-+’
p(p +1)

...... and is distributed with a mean (p) and variance (o°):
P = “(pt1)

? (®* - 1)((12n)

Q
Il
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Appendix E. Power analysis: precision of inter-rater reliability estimates

For the assessment of inter-rater agreement among 3 raters, with an alpha level of 0.05:

w = width of 95% confidence interval for multiple-rater kappa coefficient
=2 (1.96) {var(P)}"0.5,

where {var(P)}= (1-P)/ 3N [(1-8P) (1-P) + P (3-2P) /x (1-m)]
and N = number of subjects (papers)
P = planning value of multiple-rater kappa coefficient

7 = probability of successful rating (study classified as an effectiveness study)

Reference: Altaye M, Donner A, Klar, N. Inference Procedures for Assessing Interobserver Agreement among Multiple
Raters. Biometrics, 2001;57:584-8.

Estimated width of 95% confidence interval (CI) for multiple-rater kappa coefficient for given values of N, P,
and =.

N P T w N P T W
50 0.3 0.1 0.709509 70 0.3 0.1 0.599645
0.3 0.419031 0.3 0.354146
0.5 0.369119 0.5 0.311962
0.4 0.1 0.721015 0.4 0.1 0.609369
0.3 0.420042 0.3 0.355001
0.5 0.367729 0.5 0.310787
0.5 0.1 0.701637 0.5 0.1 0.592991
0.3 0.408753 0.3 0.345459
0.5 0.357845 0.5 0.302435
0.6 0.1 0.655316 0.6 0.1 0.553843
0.3 0.385297 0.3 0.325636
0.5 0.338727 0.5 0.286276
0.7 0.1 0.583131 0.7 0.1 0.492835
0.3 0.348564 0.3 0.294591
0.5 0.308661 0.5 0.260866
60 0.3 0.1 0.64769 80 0.3 0.1 0.560916
0.3 0.382521 0.3 0.331273
0.5 0.336958 0.5 0.291814
0.4 0.1 0.658193 0.4 0.1 0.570012
0.3 0.383444 0.3 0.332073
0.5 0.335689 0.5 0.290715
0.5 0.1 0.640504 0.5 0.1 0.554692
0.3 0.373139 0.3 0.323148
0.5 0.326667 0.5 0.282902
0.6 0.1 0.598219 0.6 0.1 0.518073
0.3 0.351727 0.3 0.304604
0.5 0.309214 0.5 0.267787
0.7 0.1 0.532323 0.7 0.1 0.461005
0.3 0.318194 0.3 0.275564
0.5 0.281768 0.5 0.244018



Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

*
Item number

3

4

5

Total
score

RCTs of pharmacological interventions
Almeida et al. (2006) [1]
Ashtary et al. (2006) [2]
Attal et al. (2000) {3]
Attal et al. (2002) [4]
Bakheit et al. (2000) [5]
Bakheit et al. (2001) [6]

Bath et al. (2001) [7]

Berge et al. (2000) [8]

Berthier et al. (2006) [9]
Bhakta et al. (2000) [10]
Black et al. (2003) [11]
Brashear et al. (2002) [12]
Brashear et al. (2004) [13]

Brown et al. (1998) [14]

Depression

Aphasia

Central pain

Central pain

Upper limb spasticity
Upper limb spasticity

Acute neurological/functional recovery

Acute thromboembolic complications

Aphasia

Upper limb spasticity
Cognition/dementia
Upper limb spasticity
Upper limb spasticity

Depression

Sertraline vs. placebo
Bromocriptine vs. placebo
Lidocaine vs. placebo
Morphine vs. placebo

Botox (1 of 3 doses) vs. placebo
Botox vs. placebo

Low molecular weight heparin, tinzaparin
(high vs. medium-dose) vs. aspirin

Low molecular weight heparin, dalteparin
vs. control (aspirin), both with matching
placebos

Donepezil vs. placebo

Botox vs. placebo

Donepezil (1 of 2 doses) vs. placebo
Botox vs. placebo

Botox vs. placebo

Fluoxetine vs. placebo
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Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number”

3

4

5

Total
score

Bumns et al. (1999) [15]
Chemerinski et al. (2001) [16]
Childers et al. (2004) [17]
Choi-Kwon et al. (2006) [18]
Cohen et al. (2003) [19]

De Deyn et al. (1997) [20]

Diener et al. (2006) [21]

Fogari et al. (2004) [22]

Forette et al. (2002) [23]

Francisco et al. (2002) [24]
Fruehwald et al. (2003) [25]

Gariballa et al. (1998) [26]

Ginsberg et al. (2002) [27]

Grade et al. (1998) [28]

Depression

Depression

Upper limb spasticity

Depression

Cognition/dementia

Acute neurological/functional recovery

Acute thromboembolic complications

Cognition/dementia

Cognition/dementia

Upper limb spasticity
Depression

Nutritional status

Acute thromboembolic complications

Paresis/hemiplegia

Sertraline vs. placebo
Nortriptyline vs. placebo

Botox (1 of 3 doses) vs. placebo
Fluoextine vs. placebo
Citicoline vs. placebo
Piracetam vs. placebo

Low molecular weight heparin,
certoparin vs. unfractionated heparin

Valsartan vs. enalpril

Nitrendipine, with possible addition of
other antihypertensives vs. placebo, with
open label therapy as needed

High vs. low volume botox preparations
Fluoxetine vs. placebo

Nutritional supplementation (via enteral
sip feeding) vs. control (hospital diet
only")

Warfarin vs. placebo

Methylphenidate vs. placebo
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Appendix F. Table of included studies

Study author and year of publication General condition under Brief description of treatment and Item number Total
investigation control condition(s) I 2 3 4 5 score
Hillbom et al. (2002) [29] Acute thromboembolic complications ~ Enoxaparin vs. heparin T . 2
Huber et al. (1997) [30] Aphasia Piracetam vs. placebo L & 1
Johnson et al. (2002) [31] Lower limb spasticity Botox and functional ES vs. control (PT + - - - - 1
only")
Johnson et al. (2004) [32] Lower limb spasticity Botox and functional ES vs. control (PT - -+ o+ - 2
only")
Jorge et al. (2003) [33] Depression Fluoxetine vs. nortriptyline, both with -+ -+ - 3
matching placebos
Kessler et al. (2000) [34] Aphasia Piracetam vs. placebo - - - - - 0
Kimura et al. (2000) [35] Depression Nortriptyline vs. placebo -+ - - - 1
Kirazli et al. (1998) [36] Lower limb spasticity Botox vs. phenol -+ -+ o+ 3
Kong et al. (2007) [37] Hemiplegic/spastic shoulder pain Botox vs. placebo + o+ -+ o+ 4
Lampl et al. (2002) [38] Central pain Amitriptyline vs. placebo -+ -+ 4+ 3
Laska et al. (2005) [39] Aphasia Moclobemide vs. placebo - - - -+ 2
Lithell et al. (2003) [40] Cognition/dementia Antihypertensive, candesartan vs. - - -+ o+ 3
placebo, with open-label therapy as
needed
Mancini et al. (2005) [41] Lower limb spasticity 1 of 3 botox doses . 1
+ + -+ o+ 4

Marco et al. (2007) [42]

Hemiplegic/spastic shoulder pain

Botox vs. placebo
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Appendix F. Table of included studies

Study author and year of publication General condition under Brief description of treatment and Item number Total
investigation control condition(s) 3 4 5 score

Martinsson & Wahlgren (2003) [43} Acute neurological/functional recovery  Dexamphetamine (1 of 3 doses) vs. + - o+ 3
placebo

Meythaler et al. (2001) [44] Spasticity Intrathecal baclofen vs. placebo -+ + 3

Niedermaier et al. (2004) [45] Depression Mirtazapine vs. control (no treatment) + + o+ 3

On et al. (1999) [46] Lower limb spasticity Botox vs. phenol - - - 1

Palomaki et al. (1999) [47] Depression Mianserin vs. placebo + + + 5

Pantoni et al. (2000) [48] Cognition/dementia Nimodipine vs. placebo + - 7 3

Perez et al. (1998) [49] Dysphagia Nifedipine vs. placebo - - - 0

Pittock et al. (2003) [50] Lower limb spasticity 1 of 3 botox doses -+ o+ 4

Poole et al. (2007) [51] Acute thromboembolic complications ~ Low molecular weight heparin, + -+ 4
enoxaparin vs. unfractionated heparin

Rasmussen et al. (2003) [52] Depression Sertraline vs. placebo -+ + 2

Reiter et al. (1998) [53] Lower limb spasticity Low-dosage botox and ankle taping vs. -+ o+ 2
high-dosage botox

Robinson et al. (2000) [54] Depression Fluoxetine vs. nortriptyline, both with + -+ 4
matching placebos

Rowbotham et al. (2003) [55] Central pain High vs. low strength oral opioid therapy, -+ + 3
levorphanol

Sato et al. (1997) [56] Osteoporosis 1 alpha-hydroxyvitamin D3 vs. placebo - - - I
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Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number

3

4

5

Total
score

Sato et al. (1999) [57]

Sato et al. (2000) [58]

Sato et al. (2003) [59]

Sato et al. (2005a) [60]

Sato et al. (2005b) [61]
Scheidtmann et al. (2001) [62]
Sherman et al. (2007) [63]
Smith et al. (2000) [64]

Snels et al. (2000) {65]

Sonde et al. (2001) [66]

Sonde & Lokk (2007) [67]

Stamenova et al. (2005) [68]
Sze et al. (1998) [69]

Szelies et al. (2001) [70]

Osteoporosis
Osteoporosis
Osteoporosis

Osteoporosis

Osteoporosis

Paresis/hemiplegia

Osteoporosis

Upper limb spasticity
Hemiplegic/spastic shoulder pain
Paresis/hemiplegia

Paresis/hemiplegia

Spasticity
Memory

Aphasia

Ipriflavone vs. 1 alpha-hydroxyvitamin
D3 vs. control (no treatment)

Intermittent cyclical etidronate therapy
vs. placebo

Sunlight exposure vs. sunlight
deprivation

Risedronate sodium therapy vs. placebo
Risedronate sodium therapy vs. placebo
Levodopa vs. placebo

Zoledronate vs. placebo

Botox (1 of 3 doses) vs. placebo
Triamcinolone acetonide vs. placebo
Amphetamine vs. placebo

Amphetamine vs. levodopa vs.
amphetamine and levodopa vs. control

(PT only"), with placebo given in absence

of one or both active drugs
Tolperisone vs. placebo
Nimodipine vs. control (no treatment)

Piracetam vs. placebo

[S%]
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Appendix F. Table of included studies

Study auther and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number*

3

4

5

Total
score

Tanaka et al. (1997) [71]

Tardy et al. (2006) [72]

TOAST Investigators (1998) [73]

Vestergaard et al. (2001) [74]
Walker-Batson et al. (2001) [75]
Wiart et al. (2000) {76]
Wilkinson et al. (2003) [77]

Yelnik et al. (2006) [78]

Aphasia

Paresis/hemiplegia

Acute neurological/functional recovery

Central pain
Aphasia

Depression
Cognition/dementia

Hemiplegic/spastic shoulder pain

Cholinergic agent, bifemelane vs. control
(no treatment)

Methylphenidate vs. placebo

Low molecular weight heparanoid,
danaparoid sodium vs. placebo

Lamotrigine vs. placebo
Dextroamphetamine vs. placebo
Fluoxetine vs. placebo

Donepezil (1 of 2 doses) vs. placebo

Botox vs. placebo

9

o

RCTs of non-pharmacological interventions

Ada et al. (2005) [79]

Alberts et al. (2004) [80]
Alon et al. (2007) [81]

Altschuler et al. (1999) [82]

Upper extremity function

Upper extremity function

Upper extremity function

Upper extremity function

Contracture preventive shoulder
positioning vs. control (shoulder
exercises and standard upper limb care
only+)

Immediate vs. delayed constraint-induced
therapy

Functional ES vs. control (standardized
task-specific PT and OT only")

Mirror therapy vs. same therapy using

tJ
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Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

[tem number”

3

4

5

Total
score

Armagan et al. (2003) [83]

Barrett et al. (2001) [84]

Bonan et al. (2004) [85]

Boter & HESTIA Study Group (2004) [86]

Carnaby (2006) [87]

Chen, L. et al. (2002) [88]

Chen, J. et al. (2005) [89]

Chen, S. et al. (2005) [90]

Clark et al. (2003) [91]

da Cunha, Jr. et al. (2002) [92]

Daly et al. (2004) [93]

Upper extremity function

General physical function

Lower extremity function

Models of care delivery

Dysphagia

Lower extremity function

Upper extremity function

Lower limb spasticity

Education or reintegration

Lower extremity function

Lower extremity function

transparent plastic
EMG biofeedback vs. sham therapy

Encouragement vs. discouragement of
wheelchair self-propulsion

Balance rehab with visual cue deprivation
vs. free vision

Outreach nursing support program vs.
control (standard care onlyf)

Standard behavioral intervention (high
vs. low intensity), consisting of
swallowing compensation strategies and
dietary prescription vs. usual care

Visual feedback balance training with the
“SMART Balance Master” vs. control
(conventional therapy only")

Thermal stimulation vs. control (standard
rehab only“)

Surface ES vs. sham therapy

Family education and counseling vs.
control (no treatment)

STAT vs. control (regular rehab only*)

FNS vs. control (gait training only")
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Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

[tem number

3

4

5

Total
score

de Jong et al. (2006) [94]

de Kroon et al. (2004) [95]

de Seze et al. (2001) [96]

Dean & Shepherd (1997) [97]

Desrosiers et al. (2005) [98]

Doornhein & De Haan (1998) [99]

Duncan et al. (2003) [100]

Edmans et al. (2000) [101]

Ertelt et al. (2007) [102]

Fagerberg et al. (2000) [103]

Fink et al. (2004) [104]

Upper extremity function

Upper extremity function

Lower extremity function

General physical function

Upper extremity function

Memory

General physical function

Perception

Upper extremity function

Models of care delivery

Lower limb spasticity

Contracture preventive arm positionjrng
vs. contro} (conventional rehab only’)

ES of hand extensors and flexors vs. ES
of extensors only

Trunk control retraining using the “Bon
Saint Come’ device vs. conventional
rehab

Task-related reach training vs. sham
training

Arm therapy prégramme (repetitive
unilateral and symmetrical bilateral tasks)
vs. control (usual arm rehab only*)

Memory training strategy vs. pseudo-
memory training

Structured, physiologically-based, in-
home exercise program vs. usual care

Transfer-of-training vs. functional
approach

Action observation therapy vs. placebo-
like intervention (therapy without
viewing action sequences)

Stroke unit care vs. general medical ward

Acupuncture vs. sham therapy

o
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Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number

3

4

5

Total
score

Goulding & Bakheit (2000) [105]

Grant et al. (2002) [106]

Green et al. (2002) [107]

Hemmen & Seelen (2007) {108]

Howe et al. (2005) [109]

Indredavik et al. (2000) [110]

Indredavik et al. (1998) [111]
Jorge et al. (2003) [112]
Kalra et al. (2004) [113]
Khedr et al. (2005) [114]

Kim et al. (2001) [115]

Kjendahl et al. (1997) [116]

Dysphagia

Education or reintegration

General physical function

Upper extremity function

Lower extremity function

Models of care delivery

Models of care delivery
Depression

Education or reintegration
General physical function

Lower extremity function

General physical function

Determination of prescribed fluid
viscosity with a viscometer vs. standard
procedure (subjective judgment)

SPTP vs. sham intervention vs. control
(usual discharge planning only")

Community PT vs. control (no treatment)
EMG-triggered feedback and movement
imagery vs. control (conventional ES and

conventional rehab only")

Lateral weight transference exercises vs.
control (usual care only")

Extended stroke unit service with ESD
vs. ordinary stroke unit service

Stroke unit care vs. general medical ward
Active rTMS vs. sham therapy
Caregiver training vs. conventional care
Active rTMS vs. sham therapy

Maximal concentric isokinetic strength
training vs. passive range of motion

Acupuncture vs. control
(multidisciplinary rehab only")

38}

o

¥01



Appendix F. Table of included studies

Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number

3

4

5

Total
score

Lam et al. (2006) [117]

Langhammer et al. (2007) [118]

Lincoln et al. (1999) [119]

Lincoln et al. (2000) {120]

Logan et al. (1997)[121}

Lowe et al. (2007) [122]

.~ Macko et al. (2005) [123]

Mayo et al. (2000) [124]

McDowell et al. (1999) [125]

Moon et al. (2003) [126]

Moseley (2004) [127]

Education or reintegration

General physical function
Upper extremity function
Models of care delivery
General physical function
Education or reintegration

Lower extremity function

Urinary incontinence

Upper limb spasticity

Virtual-reality-based transportation skills
program vs. video-based psycho-
educational program vs. controf (no
treatment)

Intensive PT vs. individualized regular
exercise

Routine PT vs. additional PT with
qualified therapist vs. additional PT with
trained assistant

Stroke unit care vs. general medical ward

Enhanced social services OT vs. routine
social services OT

“CareFile” stroke information booklet vs.
control (usual pamphlets only")

Progressive treadmill aerobic training vs.
conventional rehab program

ESD with home rehab vs. usual discharge
and follow-up services

Behavioral home therapy vs. control (no
treatment)

Electroacupuncture vs. moxibustion vs.
routine acupuncture

Motor imagery program vs. waiting-list

+

Complex regional pain
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Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

*
Item number

3

4

S

Total
score

Ouellette et al. (2004) [128]

Page et al. (2004) [129]

Pang et al. (2005) [130]

Pang et al. (2006) [131]

Parker et al. (2001) [132]

Peurala et al. (2005) [133]

Ploughman & Corbett (2004) {134]

Ring & Rosenthal (2005) [135]

Rodgers et al. (1997) [136]

Rodgers et al. (1999) [137]

Lower extremity function

Upper extremity function

Lower extremity function

Upper extremity function

General physical function

Lower extremity function

Upper extremity function

Upper extremity function

Modetls of care delivery

Education or reintegration

control (ongoing medical management)

High-intensity progressive resistance
training vs. placebo-like intervention
(upper extremity stretching)

Modified constraint-induced movement
therapy vs. traditional rehab vs. control
(no treatment)

Community-based fitness and mobility
exercise program vs. placebo-like
intervention (upper extremity exercise)

Community-based group exercise
program vs. placebo-like intervention
(lower extremity exercise)

Leisure-based OT vs. ADL-based OT vs.

control (no OT)

BWS gait training and functional ES vs.
gait training only vs. over-ground
walking only

Forced-use therapy vs. control
(conventional therapy only")

Home functional ES via neuroprosthesis
vs. control (outpatient rehab only")

ESD vs. conventional care

Stroke education program vs. control
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Study author and year of publication

General condition under
investigation

Brief description of treatment and
control condition(s)

Item number”

3

4

5

Total
score

Salbach et al. (2004) [138]

Sulch et al. (2002) [139]

Sullivan et al. (2002) {140}

Suwanwela et al. (2002) [141]

Teixeira da Cunha Filho et al. (2001) [142]

Tekeoglu et al. (1998) {143]

Thorsen [ 144]

Tibaek et al. (2007) [145]

Turton & Britton (2005) [146]

Volpe et al. (2000) [147]

Wittenberg et al. (2003) [148}

Lower extremity function

Models of care delivery

Lower extremity function

Models of care delivery

Lower extremity function
General physical function

Models of care delivery

Urinary incontinence

Upper extremity function

Upper extremity function

Upper extremity function

(conventional stroke unit care on1y+)
Functional task-oriented lower extremity
intervention vs. placebo-like intervention
(upper extremity activity)

Integrated care pathway vs. conventional
multidisciplinary team care

BWS treadmill training (1 of 3 treadmill
speeds)

Short hospitalization with home care
follow-up vs. conventional hospital stay

STAT vs. control (regular rehab only")
TENS vs. placebo TENS

ESD and home rehab vs. conventional
hospital rehab

Pelvie floor muscle training vs. control
(standard rehab only")

Stretch regime vs. control (usual care
only")

Robotic training vs. sham therapy
(exposure to device without training)

Constraint-induced movement therapy vs.

placebo-like intervention (therapy aimed
at non-affected side)
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Appendix F. Table of included studies

Study author and year of publication General condition under Brief description of treatment and [tem number Total
investigation control condition(s) T 2 3 4 5 6 7 Ssecore
Wu et al. (2001) [149] Upper extremity function 4 experimental conditions createdbythe - - - - - - - 0

Yang et al. (2005) [150]

Yavuzer et al. (2007) [151]

Lower extremity function

Lower extremity function

crossing of functional goals (high vs.
low) and personal preferences (high vs.
low)

Additional backward walking vs. control + - - - - - - 1
(conventional training only")

Sensory-amplitude ES vs. sham therapy L

* Item title
1: Populations in primary care
2: Less stringent eligibility criteria
3: Health outcomes

4: Long study duration, clinically relevant treatment modalities

5: Assessment of adverse events

6: Adequate sample size to assess a minimally important difference from a patient perspective

7: Intention-to-treat analysis

“The treatment group(s) received the control condition in addition to the experimental intervention.

Abbreviations:

BWS: body-weight supported;

EMG: electromyographic;

ES: electrical stimulation;

ESD: early-supported discharge;

FNS: tunctional neuromuscular stimulation;
OT: occupational therapy;

PT: physiotherapy.

rTMS: repetitive transcranial magnetic stimulation;
SPTP: social problem-solving telephone partnerships;
STAT: supported treadmill ambulation training;
TENS: transcutaneous electrical nerve stimulation
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