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Abstract

Comparative effectiveness research compares two active forms of treatment or usual care in comparison with usual
care with an additional intervention element. These types of study are commonly conducted following a placebo
or no active treatment trial. Research designs with a placebo or non-active treatment arm can be challenging for
the clinician researcher when conducted within the healthcare environment with patients attending for treatment.
A framework for conducting comparative effectiveness research is needed, particularly for interventions for which
there are no strong regulatory requirements that must be met prior to their introduction into usual care.
We argue for a broader use of comparative effectiveness research to achieve translatable real-world clinical
research. These types of research design also affect the rapid uptake of evidence-based clinical practice within
the healthcare setting.
This framework includes questions to guide the clinician researcher into the most appropriate trial design to
measure treatment effect. These questions include consideration given to current treatment provision during
usual care, known treatment effectiveness, side effects of treatments, economic impact, and the setting in
which the research is being undertaken.
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Background
Comparative effectiveness research compares two active
forms of treatment or usual care in comparison with
usual care with an additional intervention element.
Comparative effectiveness research differs from study
designs that have an inactive control, such as a ‘no-inter-
vention’ or placebo group. In pharmaceutical research,
trial designs in which placebo drugs are tested against
the trial medication are often labeled ‘Phase III’ trials.
Phase III trials aim to produce high-quality evidence of
intervention efficacy and are important to identify po-
tential side effects and benefits. Health outcome research
with this study design involves the placebo being non-
treatment or a ‘sham’ treatment option [1].

Traditionally, comparative effectiveness research is
conducted following completion of a Phase III placebo
control trial [2–4]. It is possible that comparative effect-
iveness research might not determine whether one treat-
ment has clinical beneficence, because the comparator
treatment might be harmful, irrelevant, or ineffective.
This is unless the comparator treatment has already
demonstrated superiority to a placebo [2]. Moreover,
comparing an active treatment to an inactive control will
be more likely to produce larger effect sizes than a com-
parison of two active treatments [5], requiring smaller
sample sizes and lower costs to establish or refute the ef-
fectiveness of a treatment. Historically, then, treatments
only become candidates for comparative effectiveness re-
search to establish superiority, after a treatment has
demonstrated efficacy against an inactive control.
Frequently, the provision of health interventions pre-

cedes development of the evidence base directly sup-
porting their use [6]. Some service-provision contexts
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are highly regulated and high standards of evidence are
required before an intervention can be provided (such as
pharmacological interventions and device use). However,
this is not universally the case for all services that may
be provided in healthcare interventions. Despite this,
there may be expectation from the individual patient
and the public that individuals who present to a health
service will receive some form of care deemed appropri-
ate by treating clinicians, even in the absence of
research-based evidence supporting this. This expect-
ation may be amplified in publicly subsidized health ser-
vices (as is largely the case in Canada, the UK, Australia,
and many other developed nations) [7–9]. If a treatment
is already widely employed by health professionals and is
accepted by patients as a component of usual care, then
it is important to consider the ethics and practicality of
attempting a placebo or no-intervention control trial in
this context. In this context, comparative effectiveness
research could provide valuable insights to treatment
effectiveness, disease pathophysiology, and economic
efficiency in service delivery, with greater research feasi-
bility than the traditional paradigm just described. Fur-
ther, some authors have argued that studies with inactive
control groups are used when comparative effectiveness
research designs are more appropriate [10]. We propose
and justify a framework for conducting research that
argues for the broader use of comparative effectiveness
research to achieve more feasible and translatable real-
world clinical research.
This debate is important for the research community;

particularly those engaged in the planning and execu-
tion of research in clinical practice settings, particularly
in the provision of non-pharmacological, non-device
type interventions. The ethical, preferential, and prag-
matic implications from active versus inactive compara-
tor selection in clinical trials not only influence the
range of theoretical conclusions that could be drawn
from a study, but also the lived experiences of patients

and their treating clinical teams. The comparator selec-
tion will also have important implications for policy and
practice when considering potential translation into
clinical settings. It is these implications that affect the
clinical researcher’s methodological design choice and
justification.

Framework
The decision-making framework takes the form of a de-
cision tree (Fig. 1) to determine when a comparative ef-
fectiveness study can be justified and is particularly
relevant to the provision of services that do not have a
tight regulatory framework governing when an interven-
tion can be used as part of usual care. This framework is
headed by Level 1 questions (demarcated by a question
within an oval), which feed into decision nodes (demar-
cated by rectangles), which end in decision points (de-
marcated by diamonds). Each question is discussed with
clinical examples to illustrate relevant points.
Treatment A is any treatment for a particular condi-

tion that may or may not be a component of usual care
to manage that condition. Treatment B is our treatment
of interest. The framework results in three possible rec-
ommendations: that either (i) a study design comparing
Treatment B with no active intervention could be used,
or (ii) a study design comparing Treatment A, Treat-
ment B and no active intervention should be used, or
(iii) a comparative effectiveness study (Treatment A ver-
sus Treatment B) should be used.

Level 1 questions
Is the condition of interest being managed by any
treatment as part of usual care either locally or
internationally?
Researchers first need to identify what treatments are
being offered as usual care to their target patient popula-
tion to consider whether to perform a comparative
effectiveness research (Treatment A versus B) or use a

Fig. 1 Comparative effectiveness research decision-making framework. Treatment A represents any treatment for a particular condition, which
may or may not be a component of usual care to manage that condition. Treatment B is used to represent our treatment of interest. Where the
response is unknown, the user should choose the NO response
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design comparing Treatment B with an inactive control.
Usual care has been shown to vary across healthcare set-
tings for many interventions [11, 12]; thus, researchers
should understand that usual care in their context might
not be usual care universally. Consequently, researchers
must consider what comprises usual care both in their
local context and more broadly.
If there is no usual care treatment, then it is practical

to undertake a design comparing Treatment B with no
active treatment (Fig. 1, Exit 1). If there is strong evi-
dence of treatment effectiveness, safety, and cost-
effectiveness of Treatment A that is not a component of
usual care locally, this treatment should be considered
for inclusion in the study. This situation can occur from
delayed translation of research evidence into practice,
with an estimated 17 years to implement only 14 % of
research in evidence-based care [13]. In this circum-
stance, although it may be more feasible to use a Treat-
ment B versus no active treatment design, the value of
this research will be very limited, compared with com-
parative effectiveness research of Treatment A versus B.
If the condition is currently being treated as part of
usual care, then the researcher should consider the alter-
nate Level 1 question for progression to Level 2.
As an example, prevention of falls is a safety priority

within all healthcare sectors and most healthcare ser-
vices have mitigation strategies in place. Evaluation of
the effectiveness of different fall-prevention strategies
within the hospital setting would most commonly re-
quire a comparative design [14]. A non-active treatment
in this instance would mean withdrawal of a service that
might be perceived as essential, a governmental health
priority, and already integrated in the healthcare system.

Is there evidence of Treatment A’s effectiveness
compared with no active intervention beyond usual care?
If there is evidence of Treatment A’s effectiveness com-
pared with a placebo or no active treatment, then we
progress to Question 3. If Treatment A has limited evi-
dence, a comparative effectiveness research design of
Treatment B versus no active treatment design can be
considered. By comparing Treatment A with Treatment
B, researchers would generate relevant research evidence
for their local healthcare setting (is Treatment B super-
ior to usual care or Treatment A?) and other healthcare
settings that use Treatment A as their usual care. This
design may be particularly useful when the local popula-
tion is targeted and extrapolation of research findings is
less relevant.
For example, the success of chronic disease manage-

ment programs (Treatment A) run in different Aborigi-
nal communities were highly influenced by unique
characteristics and local cultures and traditions [15].
Therefore, taking Treatment A to an urban setting or

non-indigenous setting with those unique characteristics
will render Treatment A ineffectual. The use of Treat-
ment A may also be particularly useful in circumstances
where the condition of interest has an uncertain etiology
and the competing treatments under consideration ad-
dress different pathophysiological pathways. However, if
Treatment A has limited use beyond the research loca-
tion and there are no compelling reasons to extrapolate
findings more broadly applicable, then Treatment B ver-
sus no active control design may be suitable.
The key points clinical researchers should consider are:

� The commonality of the treatment within usual care
� The success of established treatments in localized or

unique population groups only
� Established effectiveness of treatments compared

with placebo or no active treatment

Level 2 questions
Do the benefits of Treatment A exceed the side effects
when compared with no active intervention beyond
usual care?
Where Treatment A is known to be effective, yet pro-
duces side effects, the severity, risk of occurrence, and
duration of the side effects should be considered before
it is used as a comparator for Treatment B. If the risk or
potential severity of Treatment A is unacceptably high
or is uncertain, and there are no other potential com-
parative treatments available, a study design compar-
ing Treatment B with no active intervention should be
used (Fig. 1, Exit 2). Whether Treatment A remains a
component of usual care should also be considered. If
the side effects of Treatment A are considered accept-
able, comparative effectiveness research may still be
warranted.
The clinician researcher may also be challenged when

the risk of the Treatment A and risk of Treatment B are
unknown or when one is marginally more risky than the
other [16]. Unknown risk comparison between the two
treatments when using this framework should be consid-
ered as uncertain and the design of Treatment A versus
Treatment B or Treatment B versus no intervention or a
three-arm trial investigating Treatment A, B and no
intervention is potentially justified (Fig. 1, Exit 3).
A good example of risk comparison is the use of exer-

cise programs. Walking has many health benefits, par-
ticularly for older adults, and has also demonstrated
benefits in reducing falls [17]. Exercise programs inclu-
sive of walking training have been shown to prevent falls
but brisk walking programs for people at high risk of
falls can increase the number of falls experienced [18].
The pragmatic approach of risk and design of compara-
tive effectiveness research could better demonstrate the
effect than a placebo (no active treatment) based trial.
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The key points clinical researchers should consider are:

� Risk of treatment side effects (including death) in
the design

� Acceptable levels of risk are present for all
treatments

Level 3 question
Does Treatment A have a sufficient overall net benefit,
when all costs and consequences or benefits are
considered to deem it superior to a ‘no active
intervention beyond usual care’ condition?
Simply being effective and free of unacceptable side
effects is insufficient to warrant Treatment A being
the standard for comparison. If the cost of providing
Treatment A is so high that it renders its benefits in-
significant compared with its costs, or Treatment A
has been shown not to be cost-effective, or the cost-
effectiveness is below acceptable thresholds, it is clear
that Treatment A is not a realistic comparator. Some
have advocated for a cost-effectiveness (cost-utility)
threshold of $50,000 per quality-adjusted life year
gained as being an appropriate threshold, though
there is some disagreement about this and different
societies might have different capacities to afford such
a threshold [19]. Based on these considerations, one
should further contemplate whether Treatment A
should remain a component of usual care. If no other
potential comparative treatments are available, a study
design comparing Treatment B with no active inter-
vention is recommended (Fig. 1, Exit 4).
If Treatment A does have demonstrated efficacy, safety,

and cost-effectiveness compared with no active treatment,
it is unethical to pursue a study design comparing Treat-
ment B with no active intervention, where patients provid-
ing consent are being asked to forego a safe and effective
treatment that they otherwise would have received. This is
an unethical approach and also unfeasible, as the recruit-
ment rates could be very poor. However, Treatment A
may be reasonable to include as a comparison if it is usu-
ally purchased by the potential participant and is made
available through the trial.
The methodological design of a diabetic foot wound

study illustrates the importance of health economics
[20]. This study compared the outcomes of Treatment A
(non-surgical sharps debridement) with Treatment B
(low-frequency ultrasonic debridement). Empirical evi-
dence supports the need for wound care and non-
intervention would place the patient at risk of further
wound deterioration, potentially resulting in loss of limb
loss or death [21]. High consumable expenses and in-
creased short-term time demands compared with low
expense and longer term decreased time demands must
also be considered. The value of information should also

be considered, with the existing levels of evidence
weighed up against the opportunity cost of using re-
search funds for another purpose in the context of the
probability that Treatment A is cost-effective [22].
The key points clinical researchers should consider are:

� Economic evaluation and effect on treatment
� Understanding the health economics of treatment

based on effectiveness will guide clinical practice
� Not all treatment costs are known but

establishing these can guide evidence-based
practice or research design

Level 4 question
Is the patient (potential participant) presenting to a
health service or to a university- or research-administered
clinic?
If Treatment A is not a component of usual care, one
of three alternatives is being considered by the re-
searcher: (i) conducting a comparative effectiveness
study of Treatment B in addition to usual care versus
usual care alone, (ii) introducing Treatment A to
usual care for the purpose of the trial and then com-
paring it with Treatment B in addition to usual care,
(iii) conducting a trial of Treatment B versus no ac-
tive control. If the researcher is considering option
(i), usual care should itself be considered to be Treat-
ment A, and the researcher should return to Question
2 in our framework.
There is a recent focus on the importance of health

research conducted by clinicians within health service
settings as distinct from health research conducted by
university-based academics within university settings
[23, 24]. People who present to health services expect to
receive treatment for their complaint, unlike a person
responding to a research trial advertisement, where it is
clearly stated that participants might not receive active
treatment. It is in these circumstances that option (ii) is
most appropriate.
Using research designs (option iii) comparing Treat-

ment B with no active control within a health service
setting poses challenges to clinical staff caring for pa-
tients, as they need to consider the ethics of enrolling
patients into a study who might not receive an active
treatment (Fig. 1, Exit 4). This is not to imply that the
use of a non-active control is unethical. Where there is
no evidence of effectiveness, this should be considered
within the study design and in relation to the other
framework questions about the risk and use of the treat-
ment within usual care. Clinicians will need to establish
the effectiveness, safety, and cost-effectiveness of the
treatments and their impact on other health services,
weighed against their concern for the patient’s well-
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being and the possibility that no treatment will be pro-
vided [25]. This is referred to as clinical equipoise.
Patients have a right to access publicly available

health interventions, regardless of the presence of a
trial. Comparing Treatment B with no active control
is inappropriate, owing to usual care being withheld.
However, if there is insufficient evidence that usual
care is effective, or sufficient evidence that adverse
events are likely, the treatment is prohibitive to im-
plement within clinical practice, or the cost of the
intervention is significant, a sham or placebo-based
trial should be implemented.
Comparative effectiveness research evaluating differ-

ent treatment options of heel pain within a commu-
nity health service [26] highlighted the importance of
the research setting. Children with heel pain who
attended the health service for treatment were re-
cruited for this study. Children and parents were
asked on enrollment if they would participate if there
were a potential assignment to a ‘no-intervention’
group. Of the 124 participants, only 7 % (n = 9) agreed
that they would participate if placed into a group with
no treatment [26].
The key points clinical researchers should consider are:

� The research setting can impact the design of
research

� Clinical equipoise challenges clinicians during
recruitment into research in the healthcare setting

� Patients enter a healthcare service for treatment;
entering a clinical trial is not the presentation
motive

Conclusion
This framework describes and examines a decision
structure for comparator selection in comparative ef-
fectiveness research based on current interventions,
risk, and setting. While scientific rigor is critical,
researchers in clinical contexts have additional con-
siderations related to existing practice, patient safety,
and outcomes. It is proposed that when trials are
conducted in healthcare settings, a comparative ef-
fectiveness research design should be the preferred
methodology to placebo-based trial design, provided
that evidence for treatment options, risk, and setting
have all been carefully considered.

Authors’ contributions
CMW and TPH drafted the framework and manuscript. All authors critically
reviewed and revised the framework and manuscript and approved the final
version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Author details
1Peninsula Health, Community Health, PO Box 52, Frankston, Melbourne,
Victoria 3199, Australia. 2Monash University, School of Physiotherapy,
Melbourne, Australia. 3Monash Health, Allied Health Research Unit,
Melbourne, Australia. 4Western Health, Allied Health, Melbourne, Australia.
5Queensland University of Technology, School of Public Health and Social
Work, Brisbane, Australia. 6Centre for Functioning and Health Research, Metro
South Health, Brisbane, Queensland, Australia.

Received: 1 October 2015 Accepted: 4 August 2016

References
1. Munteanu SE, Landorf KB, Menz HB, Cook JL, Pizzari T, Scott LA. Efficacy of

customised foot orthoses in the treatment of Achilles tendinopathy: study
protocol for a randomised trial. J Foot Ankle Res. 2009;2:27.

2. Miller FG, Brody H. What makes placebo-controlled trials unethical? Am J
Bioeth. 2002;2(2):3–9.

3. Altman DG. Statistics and ethics in medical research: misuse of statistics is
unethical. Br Med J. 1980;281(6249):1182–4.

4. Emanuel EJ, Wendler D, Grady C. What makes clinical research ethical?
JAMA. 2000;283(20):2701–11.

5. Temple R, Ellenberg SS. Placebo-controlled trials and active-control trials in
the evaluation of new treatments. Part 1: ethical and scientific issues. Ann
Intern Med. 2000;133(6):455–63.

6. Smith R. Where is the wisdom…? BMJ. 1991;303(6806):798–9.
7. Angelopoulou P, Kangis P, Babis G. Private and public medicine: a

comparison of quality perceptions. Int J Health Care Qual Assur.
1998;11(1):14–20.

8. Brown JB, Sangster LM, Østbye T, Barnsley JM, Mathews M, Ogilvie G.
Walk-in clinics: patient expectations and family physician availability. Fam
Pract. 2002;19(2):202–6.

9. Fotaki M. Is patient choice the future of health care systems? Int J Health
Policy Manag. 2013;1(2):121–3.

10. Wolinsky H. The battle of Helsinki: two troublesome paragraphs in the
Declaration of Helsinki are causing a furore over medical research ethics.
EMBO Rep. 2006;7(7):670–2.

11. Chodosh J, Morton SC, Mojica W, Maglione M, Suttorp MJ, Hilton L, Rhodes
S, Shekelle P. Meta-analysis: chronic disease self-management programs for
older adults. Ann Int Med. 2005;143(6):427–38.

12. Weingarten SR, Henning JM, Badamgarav E, Knight K, Hasselblad V, Ofman
JJ. Interventions used in disease management programmes for patients
with chronic illness: which ones work? Meta-analysis of published reports.
BMJ. 2002;325(7370):925.

13. Balas EA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown GD.
Improving preventive care by prompting physicians. Arch Intern Med. 2000;
160(3):301–8.

14. Haines TP, Bennell KL, Osborne RH, Hill KD. Effectiveness of targeted falls
prevention programme in subacute hospital setting: randomised controlled
trial. BMJ. 2004;328(7441):676.

15. Barnett L, Kendall E. Culturally appropriate methods for enhancing the
participation of Aboriginal Australians in health-promoting programs. Health
Promot J Austr. 2011;22(1):27–32.

16. Feudtner C, Schreiner M, Lantos JD. Risks (and benefits) in comparative
effectiveness research trials. N Engl J Med. 2013;369(10):892–4.

17. Sherrington C, Tiedemann A, Fairhall N, Close JC, Lord SR. Exercise to
prevent falls in older adults: an updated meta-analysis and best practice
recommendations. NSW Public Health Bull. 2011;22(4):78–83.

18. Ebrahim S, Thompson PW, Baskaran V, Evans K. Randomized placebo-
controlled trial of brisk walking in the prevention of postmenopausal
osteoporosis. Age Ageing. 1997;26(4):253–60.

19. Neumann PJ, Cohen JT, Weinstein MC. Updating cost-effectiveness – the
curious resilience of the $50,000-per-QALY threshold. N Engl J Med. 2014;
371(9):796–7.

20. Michailidis L, Williams CM, Bergin SM, Haines TP. Comparison of healing rate
in diabetes-related foot ulcers with low frequency ultrasonic debridement
versus non-surgical sharps debridement: a randomised trial protocol. J Foot
Ankle Res. 2014;7(1):1.

21. Weller C, McNeil J. CONSORT 2010 statement: updated guidelines can
improve wound care. J Wound Care. 2010;19(8):347–53.

Williams et al. Trials  (2016) 17:406 Page 5 of 6



22. Eckermann S, Willan AR. Expected value of information and decision making
in HTA. Health Econ. 2007;16(2):195–209.

23. Skinner EH, Williams CM, Haines TP. Embedding research culture and
productivity in hospital physiotherapy departments: challenges and
opportunities. Aust Health Rev. 2015;39(3):312–4.

24. Williams CM, Miyazaki K, Borkowski D, McKinstry C, Cotchett M, Haines TP.
Research capacity and culture of the Victorian public health allied health
workforce is influenced by key research support staff and location. Aust
Health Rev. 2015;39(3):303–11.

25. Ubel PA, Silbergleit R. Behavioral equipoise: a way to resolve ethical
stalemates in clinical research. Am J Bioeth. 2011;11(2):1–8.

26. James AM, Williams CM, Haines TP. Effectiveness of footwear and foot
orthoses for calcaneal apophysitis: a 12-month factorial randomised trial.
Br J Sports Med. 2016. doi:10.1136/bjsports-2015-094986.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Williams et al. Trials  (2016) 17:406 Page 6 of 6


