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Objective: Health behaviour change interventions (HBCIs), used in health
education, health promotion, patient education and psychotherapy areas, are
considered complex interventions. The objective of this article is to discuss
the value and limitations of using randomised clinical trials (RCTs) to asses
HBCIs.
Methods: A scoping review of the literature was conducted to identify the
main challenges of using RCTs for evaluating HBCIs. The issues were illus-
trated by case studies selected from research conducted by our multidisciplin-
ary team.
Results: In complex interventions, effects are produced not only by the inter-
vention, but are strongly linked to context. Issues relating to transferability of
results are therefore critical, and require adjustments to the RCT model. Sam-
pling bias, biases related to the experimental conditions and biases due to the
absence of double-blindness were examined and illustrated by case studies.
Conclusion: The results underline the importance of a multidisciplinary
approach. They call for adapted or alternative evaluation models that over-
come the limitations of RCTs.

Keywords: behaviour; psychology; public health; health promotion; health
education; randomised controlled trial; evaluation studies; bias; complex
interventions

1. Introduction

The areas of health education, health promotion, patient education and clinical health-
care, including psychotherapies (Campbell et al., 2000) are among the most active in
health behaviour change. Thus, they have fostered, launched and developed health
behaviour change interventions (HBCIs). These interventions could be considered ‘com-
plex interventions’ (Craig & Petticrew, 2013), which are constructed using several inter-
acting components (Craig & Petticrew, 2013). These components include behaviours,
behaviour parameters and methods of organising those behaviours, and they may have
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an effect at the individual, service and/or population level (Craig & Petticrew, 2013).
Furthermore, they can have multiple targets (individuals, groups, communities and
organisations) and their outcomes are numerous and variable. Their effects are thus the
product not only of the interventions themselves, but also of the contexts in which they
unfold (Cambon, Minary, Ridde, & Alla, 2012).

These interventions all face the same challenge that of demonstrating efficacy and
responding to the evidence-based exigencies of health sciences. While they remain the
gold standard in the biomedical field, randomised clinical trials (RCT) are difficult to adapt
to the inherent complexity of HBCIs. Complex interventions may require a less linear and
more flexible evaluation model (Craig & Petticrew, 2013). The usual distinction between
efficacy and effectiveness is, in the case of complex interventions, an important aspect to
consider. The efficacy of an intervention is classically defined as its effect under ‘ideal
conditions’, while effectiveness is its effect under normal conditions. However, for com-
plex interventions, this binary distinction could be not relevant, particularly as the ‘ideal-
ized condition’ can hardly be created. It is also irrelevant from a generalisability and
transferability perspective as the environment and conditions of implementation are them-
selves determinants of the intervention outcomes. Some authors have thus put forward
more nuanced definitions, e.g. the typology of evaluation studies proposed by Victora,
Habicht, and Bryce (2004). This is not without consequences, since such a position has
led numerous researchers to work on psychological treatments comparable to that of the
drug and to pay almost exclusive attention to the outcomes of brief, focused therapies and
their overgeneralisation to very different patient groups. Let us recall, in this regard, that
in 1996, the National Institute of Mental Health (NIMH) launched an appeal for more
research aimed specifically at real effectiveness (Krupnick et al., 1996). Indeed, in many
cases, controlled randomised trials focused on experimental populations (e.g. recruited
among university students) and not in common populations treated in clinical settings.

The purpose of this article is to discuss the value and limitations of using RCTs to
asses HBCIs. This questioning transcends all disciplines that address the evaluation of
behaviour change. We will show why such approaches may be inadequate, whether in
public health or psychology. More specifically, we will discuss the question of evaluat-
ing psychotherapies. Finally, we will consider biases that highlight the challenge of
evaluating HBCIs.

2. Methods

A scoping review was conducted to identify the main challenges of using RCTs for
evaluating HBCIs and to describe methodological adjustments or alternatives discussed
and/or tested by researchers. Scoping studies can be used for rapid mapping of the key
concepts underpinning a research area as well as the main sources and types of evi-
dence available. They can be undertaken as stand-alone projects in their own right,
especially when the area is complex or has not yet been reviewed comprehensively
(Arksey & O’Malley, 2005; Mays, Roberts, & Popay, 2001). In this case, methodologi-
cal papers, research reports, reviews and opinion papers from scientific databases and
elsewhere (reports and books), were identified in a stepwise approach.

Case studies stemming from past or current research conducted by our multidisci-
plinary team were selected as being illustrative of challenges in RCTs. The implications
of these case studies concerning RCT methodology are discussed in the results section.
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3. Results

3.1. Evidence in HBCIs: nature and challenges

Discussing the interests and limitations of RCT for health intervention evaluation
inevitably raises the question of experimentation and the nature of the evidence that
is produced (WHO, 2001). Experimental design defines a classical process to explain
the results of an intervention by neutralising the influence of contextual factors by
balancing their effects between groups. It constrains the methodological aspects of
the intervention. RCT is recognised in the health and medical sectors as a gold stan-
dard for demonstrating the causal link between an intervention and an effect
(Rychetnik, Frommer, Hawe, & Shiell, 2002). A clinical trial is indeed considered
the method with the strongest internal validity, as well as the strongest scientific
inference, minimising the risk of bias. Given that there is an inverse strength relation
between internal and external validity (Campbell & Stanley, 1963), the ascendancy of
clinical trial over any other design is based on the premise of the superiority of inter-
nal validity over external validity. In other words, RCTs are used not so much
because they represent ‘real situations’, but rather because experimental conditions,
‘protected’ from reality, are better able to generate definitive evidence. While justified
in simple contexts such as drug trials, this epistemological position is disrupted and
difficult to sustain when the object of evaluation is a complex intervention including
health behaviour change. Effectively, the neutralisation of contingent factors consti-
tutes both the underlying strength of experimental design – scientific rigour being a
matter of controlling elements – and its main limitation – as it does not aim to
explain real-life effects. A real situation – a patient with his/her psychotherapist, a
patient education session or a health education programme – becomes a possible sce-
nario derived from the experimental model. This calls into question the relevance of
demonstrated causality: the limitation of experimental design is precisely that it mini-
mises contextual factors that may, in fact, be essential to the success of the
intervention.

Moreover, depending on the nature of the intervention, it is sometimes not possible,
for practical or ethical reasons, to carry out an RCT. Therefore, the evidence-based
approach may not favour the most effective interventions, but those that are easiest to
implement in the context of a trial. This is an important limitation for the development
of evidence-based health promotion (Rychetnik et al., 2002).

There is thus much current debate concerning the relevance of the conditions under
which evaluation must be conducted.

3.1.1. Challenges to RCTs in psychotherapy

Psychotherapies mobilise complex and multiple processes. They are therefore among
the most difficult areas to evaluate. There is a wide gap between the multiple compo-
nents that constitute the psychotherapist’s intervention and the components that can
actually be evaluated. It is therefore necessary to make choices. In so doing it is impor-
tant to ensure that this reduction does not lead to invalidation of the actual scope of the
results. From a clinical perspective, initial diagnosis goes beyond the concept of symp-
tom or illness and takes account of the problem of the person in her/his different com-
ponents: developmental, historical, current – including context. However, evaluation for
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research purposes cannot take account of all of these parameters, which may lead to
over simplification of the intervention.

Recent research by Mynors-Wallis, Gath, Day, and Baker (2000) illustrate this
problem: it leads to the surprising result that severe depression can be treated in six
sessions with an expression and problem-solving technique led by a doctor or nurse
who have been quickly trained in the technique. Similarly, the attempt to identify psy-
chological treatments or effective interventions whose effects are equal to those of a
drug has resulted in almost exclusive concentration on the results of short, focused
therapies and on their inappropriate transposition to very diverse groups of patients.
This avoids reflection on the actual objective of the research and on the fact that the
results obtained are actually far removed from real-life experience (Chambless &
Ollendick, 2001).

Analyses of the components that could influence the outcome of psychotherapy
have shown that the main psychotherapies obtained similar results. This has drawn
attention to the importance of ‘common factors’ in the different psychotherapies, partic-
ularly relationship psychotherapy, which is directly linked to the therapist as an individ-
ual (Wampold & Brown, 2005) who constitutes an important predictive element for the
results. Thus, the interventions of therapists showing empathy, human warmth, compas-
sion and sensitivity are more conclusive (Green & Herget, 1991). In this respect, the
research tends to show that a positive therapeutic alliance between patient and therapist
is the best indicator of results in psychotherapy. The therapeutic alliance has emerged
as an important variable in psychotherapy process/change for various schools of
psychotherapy (Elvins & Green, 2008). Meta-analysis of studies in both adult (Martin,
Garske, & Davis, 2000) and child (Shirk & Karver, 2003) mental health research have
shown a consistent association between measures of therapeutic alliance and treatment
outcome, particularly when alliance is measured at early stages of treatment (Howard,
Turner, Olkin, & Mohr, 2006). These studies, as well as findings within trials (Klein
et al., 2003), have also indicated the consistency of the alliance effect across different
types of treatment. Such evidence is consistent with clinicians’ views (Kazdin, 2007)
and patients’ views (Johansson & Eklund, 2003) describing the therapeutic relationship
as a key determinant of treatment success. What can seem to be a very general ingredi-
ent within reach of everyone with a capacity for empathy and some charisma (Strupp &
Hadley, 1979) has been shown by analysis to be an extremely subtle construction which
depends on the practitioner’s competence, particularly in terms of the degree of
adaptability to defence mechanisms. The results of Barber et al.’s study (Barber,
Connolly, Crits-Christoph, Gladis, & Siqueland, 2000) suggest that although early in
treatment the alliance might be influenced by prior symptomatic improvement, it
remains a significant predictor of further improvement even when prior change in
depression is partialled out. The role of the alliance as a potential causal factor in
patient improvement is consistent with the theoretical and therapeutic role suggested by
various psychodynamic and experiential theorists (Elvins & Green, 2008). Of all the
variables studied, the therapeutic alliance has proved to be the best predictor (Krupnick
et al., 1996). The correlation between level of alliance and symptomatic evolution of
the patient is of the same order for all four groups (both psychotherapies, drug therapy
and placebo group). Finally, the involvement of the alliance in outcome variance is
much higher (about 21% of explained variance) than the therapeutic technique itself
(only 2% of explained variance). But the alliance is not an intervention in and of itself.
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Its emergence reflects, rather, the appropriate use of other elements of the therapeutic
process (Stiles, 1999). Examples of direct clinical training in therapeutic alliance have
not, for example, yielded particularly positive results (Horvath, 2005). Indeed they have
even shown deterioration in outcomes following training (Henry, Schacht, Strupp, But-
ler, & Binder, 1993). It is not, therefore, possible to focus exclusively on relational
aspects to the detriment of technical aspects, or on common factors as opposed to spe-
cific agents. Understanding what happens in psychotherapy, as recommended by the
current research phase, requires models that integrate these two dimensions in a model
of understanding that is both more global and better contextualised.

Another common factor is the patient’s motivation, but in fact the literature seems
to show that each factor only truly intervenes in interaction with the others (Valbak,
2004). Blatt, Sanislow III, Zuroff, and Pilkonis (1996), for example, have investigated
the influence of the quality of the therapist on the results. Their study included 28
highly experienced and well-trained therapists whose adherence and competence were
controlled. Nevertheless, a calculation of the mean effectiveness of each therapist
revealed three different groups, i.e. those who were: (1) not very effective, (2) relatively
effective and (3) more effective. However, the group divisions did not correlate to types
of treatment. In a study by Kim, Wampold, and Bolt (2006), about 8% of the variance
of the results was attributable to the quality of the therapist, while 0% was attributable
to the type of treatment.

3.2. Specific or emphasised bias in HBCIs

Because HBCI’s effects involve potential interactions between the intervention and its
environment (such as individual factors), some bias encountered in clinical research can
be reinforced in the context of HBCI evaluation. Biases that can occur during RCTs,
e.g. selection, performance, attrition and detection biases are well documented, espe-
cially for clinical research (Higgins & Altman, 2008). Our aim, in the area of HBCIs, is
to focus more specifically on biases inherent in the experimental method, both in the
method itself (e.g. standardisation of the intervention) and in any adaptation made to
take account of constraints related to the subject (e.g. the impossibility of blinding).
The biases described below are for the most part not specific to the field of HBCI.
However, what is only a limitation in clinical research becomes a major obstacle in the
field of HBCI, an obstacle that not only affects the transposability and dissemination of
results, but also calls into question the actual nature of the evidence obtained. We have
classified these biases into three groups, while recognising that their determinants and
effects are interrelated.

3.2.1. Sampling bias

The characteristics of subjects eligible for recruitment in trials are different from those
of other subjects; for methodological reasons (e.g. reduce the variance and thus the
number of subjects needed; reduce the risk of loss to follow-up, limit the risk of inter-
actions with other treatments), trials include more homogeneous, younger patients,
without co-morbidities, etc. This sampling bias (Porta, 2008), has an impact on the
external validity of the results. It is particularly important to consider this bias when the
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causal effect of an intervention can vary across individuals (Weisberg, Hayden, &
Pontes, 2009). In particular, the beneficiaries’ actual need with respect to the
intervention must be taken into consideration (Cambon et al., 2012). This concept,
which is based on the theory that the same dose will have less effect if there is less
need for it, has been defined as a ‘curvilinear dose–response association’ (Victora et al.,
2004).

In the field of psychology, this simplification of clinical situations may affect the
very validity of the results. Research shows weak clinical validity with regard to
patient recruitment and relevance of diagnosis, often limited to one symptom. This is
especially true since the advent of DSM (Diagnostic and Statistical Manual of Mental
Disorders), which remains a perfect standard for efficient and simple categorisation of
a population, without, however, the ecological dimensions of this population and the
complexity of the disorder being thereby limited. This is an important point because,
in psychology, disorders only have pathological value in their diagnostic environment.
An isolated disorder, such as a social phobia, may have a totally different signifi-
cance if it emerges alone (discomfort in groups) rather than as part of a psychotic
disorder.

Westen and Weinberger (2004) pointed out the fact that if a patient with one symp-
tom responds to treatment, it does not mean that another patient with a group of associ-
ated symptoms or diseases, which is the most frequent case in real clinical situations,
would respond similarly to the same treatment. This has been criticised by Guthrie
(2000), who observed that

this leads to a rather curious situation in which most of the studies on psychological
treatment target the patients who, in clinical practice, would be treated with drugs, and
exclude the patients to whom, in clinical practice, one would propose a psychological
treatment.

Finally, Ablon and Jones (2002) summarise the situation succinctly, by stating that ran-
domised controlled trials test a somewhat artificial treatment in an artificially controlled
configuration with atypical patients, so they have limited capacity for generalisation to
the real world of mental health care delivery.

In addition to the selection by recruitment process, self-selection – the subject
choosing to participate or not in a study– could reduce the validity of the trial if deter-
minants of choice are also determinants of outcome. This bias is called self-selection
bias or volunteer bias (Heiman, 2002). Beyond the effect of randomisation itself, the
experimental condition itself (compared to an observational design) can be problematic.
In fact, accepting and being motivated to participate in a study, or to be observed, can
involve individual factors like empathy, level of education, personality, knowledge,
opinions, health behaviour or interest in the topic of research (Colsher & Wallace,
1989; Heiman, 2002; Musick, Wilson, & Bynum, 2000; Oswald, 2003). These factors
constitute a major issue, especially as they are generally not routinely measured and
will thus not be taken into account during dissemination. For example, the TABADO
study (Minary et al., 2009, 2013) aimed to evaluate the efficacy of offering a commu-
nity-based intervention, a smoking cessation programme, as part of a comprehensive
approach to prevention in a population of young trainees in VTCs. We performed
psychological measures in young people who were potentially eligible to join the

40 C. Tarquinio et al.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ite
 d

e 
L

or
ra

in
e]

 a
t 1

2:
53

 0
9 

A
ug

us
t 2

01
7 



TABADO programme before the programme was offered to them. Volunteers
participating in the programme (25% of the population) were psychologically different
from non-volunteers. According to the Brief Cope scale (Muller & Spitz, 2003) and the
Self-Regulation Skills Scale (Husiman, Maes, De Gucht, Chatrou, & Haak, 2009), they
were more susceptible to self-criticism (6.6 vs. 5.4, p = .04), seeking social support
(10.5 vs. 9.1, p = .012) and instrumental social support (4.1 vs. 3.5, p = .032), and were
predisposed to active coping (facing their problem directly and openly; 3.7 vs. 3.3,
p = .043) in stressful situations. However, active coping is related to smoking cessation,
the major endpoint of the study (adjusted OR = 1.74; IC = [1.21–2.50]; p = .003). This
example demonstrates that volunteers for participation in a HBCI might have specific
psychological characteristics, a result that underlines a risk of volunteer bias in such
interventions.

In open trials, such as behavioural change intervention trials, the self-selection
process also arises after randomisation, leading to both internal and external validity
issues. This is similar in randomised trials using Zelen’s method (Zelen, 1979) and
in cluster randomised trials. This selection leads to a confounding factors imbalance
between intervention and control groups (Kannus et al., 2000; Torgerson &
Torgerson, 2008). We can illustrate this type of bias through the Regul’aps study
(Tessier, 2008). In French primary schools, children participate in three compulsory
hours of physical education (PE) each week. The objective of Regul’aps was to eval-
uate whether splitting up the three hours into three or four sessions (vs. one or two
sessions) of PE per week had an effect on speed of BMI increase and on health-
related quality of life (HRQoL) over the school year. Methodological difficulties
arose when implementing the RCT. When presented to teachers, the trial generated
three types of reaction: refusal, acceptance and acceptance under the condition that
they would choose the group to be studied (considering the intervention would affect
their timetable). The question was whether to include the classes whose teachers had
chosen the intervention without going through randomisation within the group of
classes accepting randomisation. In Regul’Aps, these teachers’ classes finally consti-
tuted a third group, the randomisation refusal group, in addition to the intervention
and control groups. A further objective was to decipher whether the groups were
differentiated in terms of parental refusal rate, age and BMI (Tessier, Vuillemin, &
Briançon, 2006). A comparative analysis between the randomisation refusal group
and the randomisation accepting group led to the result that the ages were similar
but the individuals differed at baseline in terms of BMI – the principal endpoint of
the study (17.1, ±2.8 vs 16.7, ±2.8, p = .023) – and parental refusal rate (15.2% vs.
9.8%). This study therefore illustrates sampling bias. The teachers’ willingness to par-
ticipate in the RCT was clearly dependent on several parameters such as their rejec-
tion of the new/supplementary project, their knowledge of available material
resources and the children’s social environment.

In summary, sampling bias involving a difference of characteristics between partici-
pants in the intervention and the – participants, has to be considered especially in the
context of public health interventions: on the one hand, for a same intervention dose,
the effect may vary according to the beneficiaries needs; on the other hand, the factors
inducing the subject’s participation in a study – such as psychological traits – may also
be factors impacting the intervention outcome.
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3.2.2. Biases related to experimental conditions

Experimental conditions differ from those of real life in many significant ways: volun-
teer and trained professionals; standardised procedure; specific context (e.g. specialised
research units); and specific measurements of behaviour. This experimental context,
with a specific process involving a particular relationship between health professional
and patient, not only selects particular individuals but also involves particular behav-
iours. A known example is the Hawthorne effect, defined as an improvement in peo-
ple’s performance due to their effort and motivation when they receive an intervention
and when they know they are being evaluated (Fernald, Coombs, DeAlleaume, West, &
Parnes, 2012; Mayo, 1933).

This raises the issue of the transferability of results. Transferability has been defined
as the extent to which the measured efficacy of an intervention could be achieved in
another setting (Wang, Moss, & Hiller, 2006). It must be distinguished from the concept
of applicability, defined as the extent to which an intervention process could be imple-
mented in another setting (Wang et al., 2006). Many factors – related to experimental
conditions – could influence the transferability of results of HBCIs (Cambon et al.,
2012; Victora et al., 2004), either directly (outcomes are not transferable because the
terms and conditions for implementing the intervention are different) or indirectly (for
the same implementation modalities, different outcomes are obtained). These elements
may include population characteristics, the environment in which the intervention takes
place, the quality of the relationship between intervention participants, and the adapta-
tions of the intervention made on the ground by the caregiver. In most real-life situa-
tions, the dose received by the population is likely to be smaller than in any type of
trial (Victora et al., 2004). Thus, what use is evidence produced under experimental
conditions if it cannot be used in real-life conditions? Indeed, for the intervention’s
stakeholder, the question is not, ‘Does it work theoretically?’ but rather, ‘Does this
work potentially in my population, considering my resources and implementation con-
text?’ (Treweek & Zwarenstein, 2009). Thus, in HBCIs, the challenge today is to be
able to measure the effect of contextual elements to ensure that the studied intervention
would produce the same results when implemented in another context.

Another aspect of HBCIs must be taken into account: any complex intervention
necessarily adapts its evaluation model as it is accepted that results may vary according
to practitioners’ skills, experience, population motivation, etc. The principle of stan-
dardisation of experimental design – an individual receives the same intervention under
the same conditions as any other person participating in the experimental design – is
not sustainable. In psychotherapies or health education, one can easily see the impossi-
bility of guaranteeing conditions of standardisation. Standardisation is opposed to the
necessary adaptation of complex interventions to their implementation context. As
reviewed by Datta and Petticrew, ‘[a] degree of flexibility in the design and implemen-
tation of interventions was advocated by a number of writers with the aim of ensuring
that interventions could be adapted to both local circumstances and to patients’ needs’
(Craig & Petticrew, 2013). In the same way, Hawe et al. indicate that in many complex
interventions, instead of standardising the form of a component (e.g. using exactly the
same patient education materials), it may be more appropriate to standardise its function
while tailoring the form to the context(e.g. allowing materials to be adapted to local
cultural styles and literacy levels) (Hawe, Shiell, & Riley, 2004, 2008).
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In the PRALIMAP school-based RCT (Bonsergent et al., 2013), the objective was
to evaluate the effectiveness of three strategies aimed at preventing overweight and
obesity among adolescents in a high school setting: education strategy, environment
strategy, screening and care strategy. The two-year change in outcomes was more
favourable in the 12 screening and care high schools compared to the non-screening
ones (i.e. other strategies or non-strategy): a .11 lower increase in BMI (p = .03), a .04
greater decrease in BMI z-score (p = .02), and a 1.71% greater decrease in overweight/
obesity prevalence (p = .04). Education and environment strategies were not more
effective than no intervention. A recent study analysing the effects of the PRALIMAP
intervention from the stakeholders’ perspective actually showed that the ‘turnkey’ nature
of PRALIMAP, imposed by the experimental design, was considered unacceptable by
stakeholders and was potentially ill-suited to local needs and constraints (Trompette,
Kivits, Minary, Cambon, & Alla, 2013).

PRALIMAP illustrates the limitations of standardisation when applied to HBCIs.
Contextual elements, such as actors’ perceptions of the trial, local constraints, actors’
subjectivity in delivering an intervention, have an impact on the effects of intervention,
particularly attitudes and behaviours, conscious or not, towards the intervention and/or
the targeted population that may lead to systematic difference. The same issue arises in
the evaluation of psychotherapy. Psychotherapy is extremely difficult to ‘standardize’,
so its procedures and techniques can be used in the same way by all therapists without
taking account of their training and personality. Each meeting between patient and ther-
apist has certain unique characteristics, with the potential to produce ‘something’ which
cannot be fully predicted or completely ‘standardized’. A clinician is more than a tech-
nician; otherwise he would never be able to handle the complex problems that arise in
clinical practice (Westen & Weinberger, 2004).

Thus, experimental conditions involve a context which is non-representative of real
life and which may induce changes in behaviour by stakeholders and beneficiaries. In
addition, the standardisation required by the experimental method cannot be guaranteed
particularly in the context of intervention of behaviour change as it implies interactions
between the intervention and the characteristics of each individual.

3.2.3. Biases due to the absence of double-blindness

The double-blind method is one of the major principles of randomised trials. Health
behavioural change evaluation trials are generally by nature open trials. Biases in open
trials have been well described (Schulz & Grimes, 2002). In the area of HBCIs, these
biases could be reinforced.

The double-blind method avoids the subjectivity of the subject. Knowledge of the
intervention received and perceptions of that intervention can affect participants’ psy-
chological or physical responses and behaviours. Participants who know they have been
assigned to a group that will receive a new treatment might have specific expectations
or apprehensions. Those assigned to standard treatment might feel deprived, or they
may be more likely to use other forms of care (Schulz & Grimes, 2002). Where partici-
pants have a strong preference for one of the interventions but are allocated to the other,
this can lead to the phenomenon of ‘resentful demoralization’. (Brewin & Bradley,
1989; Torgerson & Torgerson, 2008). ‘Resentful demoralization’ is a well-recognised
bias that may arise in control group participants, wherein the belief that they are not
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receiving a desirable treatment negatively affects their attitude and behaviour and, as a
consequence, the outcome results (Torgerson & Torgerson, 2008). If participants are not
provided with the expected therapy, they may feel disappointed and have negative
expectations of their ongoing involvement and these negative effects in the control
group may in fact account for the apparently positive results of the experimental treat-
ment. Given that trial study participants are typically highly vulnerable, it might be
important to consider this effect in study design (Dunn, 2002). Moreover, an ineffective
intervention administered in the context of RCTs may produce beneficial effects. This is
the well-known placebo effect (Schulz & Grimes, 2002).

The double-blind method also neutralises the subjectivity of the investigator, who may
otherwise adopt particular attitudes and behaviours, conscious or not, which may have a
direct effect on the outcome or its measurement (e.g. detection bias) and which may lead
to systematic differences in the care provided to the participants in groups other than the
one receiving the intervention under investigation (i.e. performance bias) (The Cochrane
Collaboration, 2004). The attitudes of an un-blind investigator for or against an interven-
tion can be also transferred to participants (Schulz & Grimes, 2002).

Lastly, the double-blind method ensures objectivity in the measurement of judgment
criteria. A recent review has shown that effect estimates were exaggerated in trials with
subjective outcomes when there no blinding. In contrast, there was little evidence of bias
in trials with objective outcomes (Wood et al., 2008). In the same way, lack of blinding
has been linked to 30% exaggerated treatment effect estimates in a meta-analysis of
studies with subjective outcomes (Wood et al., 2008).

In conclusion, by their nature, public health interventions do not allow the use of
evaluative methods implying blind. Also, knowledge of the received intervention and
the perception of that intervention can generate responses and psychological or physical
behaviour on the part of beneficiaries and stakeholders which may bias its results.

4. Discussion

This article has presented and illustrated the main limitations of RCTs for the evaluation
of HBCIs. Potential biases were examined and illustrated by case studies. We have
shown how these biases, while they are for the most part not specific to the field of
HBCIs, call into question the actual nature of the evidence obtained. For these complex
interventions, effects are not only produced by the intervention, but are strongly linked
to context. Issues relating to transferability of results are therefore critical, and require
adjustments to the RCT model which might enable the limitations of such trials to be
overcome. These issues have been explored for a long time, especially in the social and
educational sciences (Campbell & Stanley, 1963), in which adaptations and alternative
models to RCTs have been developed. These are now being disseminated in the health
sector. Four basic types of methods are used for this purpose: (1) RCT adaptations; (2)
process/mechanisms analysis and/or qualitative methods; (3) non-experimental methods;
and/or (4) pilot study implementation.

4.1. Adaptations

To overcome the limitations of RCTs, some authors have proposed adaptations to RCTs
to bring them closer to real-life conditions: e.g. pragmatic RCTs designed to test the
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effectiveness of an intervention in routine clinical practice (Roland & Torgerson, 1998;
Schwartz & Lellouch, 1967); the fully randomised preference design, developed to
account for subject preference in open trials (Torgerson & Torgerson, 2008); cluster ran-
domised trials, defined as experiments in which entire social units or clusters of individ-
uals, rather than independent individuals, are randomly allocated to intervention groups
(Donner & Klar, 2000).

These adaptations make it possible to test interventions in conditions closer to real
life, i.e. to test the effectiveness of interventions and thereby maximise their transfer-
ability (Cambon et al., 2012).

4.2. Process/mechanisms analysis and qualitative methods

A second category of ‘adjustments’ to RCTs includes evaluation models that take into
account the fact that there are certain aspects of HBCIs that cannot be grasped. They
therefore focus on the operative mechanisms: these alternative models aim to under-
stand why a specific result was obtained and what could have contributed to it. Adapted
models incorporate the analysis of process, components and mechanisms into evaluation
models. They involve use of qualitative or mixed research methods.

A first adjustment is that of process evaluation within RCTs (Oakley, Strange,
Bonell, Allen, & Stephenson, 2006): the principle is not to disregard the trial, but rather
to include an evaluation of the process within the experimental design, to understand the
explanatory elements that may influence the outcome, such as ‘the implementation,
receipt, and setting of an intervention’ (Oakley et al., 2006). This kind of evaluation
responds to some of the challenges of complex intervention. It is, for example, suited to
multisite trials, such as PRALIMAP (Legrand et al., 2012), as it is likely to highlight
why a standard intervention may generate different results at different sites, thus contrib-
uting to improved transferability. Recently Bonell, Fletcher, Morton, Lorenc, and Moore
(2012) have proposed the concept of ‘realistic randomized controlled trial’, to integrate
the components of an intervention and their interactions into the evaluation. Realistic
randomised controlled trials are developed as a model balancing experimental design
with the necessary considerations as to which intervention works, for whom, under what
circumstances and within what context. Process evaluation trials and realistic RCTs mark
an advance in complex intervention evaluation. The complexity of HBCI is taken into
account. Attention is paid to parameters that cannot be standardised or controlled, such
as individuals’ perceptions. These models contribute to the methodological and concep-
tual understanding of intervention in the health area. Along with cluster RCTs, process
evaluation trials and realistic RCTs aim to improve theorisation about the relationship
between social phenomena and health (Fuller & Potvin, 2012). These models neverthe-
less retain the classic RCT as the standard, a fact that is currently under discussion, nota-
bly by realistic evaluators (Marchal et al., 2013). It still seems important to deepen and
improve understanding of the mechanisms at the heart of HBCI.

The above adapted evaluation models all use qualitative and mixed methods, com-
bining qualitative and quantitative research. Even before identifying the need for alter-
native evaluation designs, the literature calls for the uninhibited use of qualitative
research methods in the field of public health (Jack, 2006; Meyer, 2000; Ridde & Mak,
2009). Indeed, quantitative methods present limitations for understanding components,
processes and mechanisms, and for understanding individuals and groups’ perceptions,
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moving contexts, indirect causal effects. The ‘how’ question cannot be satisfied if
numbers are the only rule. Researchers have now addressed the usual criticisms of qual-
itative research methods. They are not ‘easy’ methods – they require time and strong
methodological skills and are based on rigorous validity rules – yet they are different
from quantitative methods. They also produce useful data; used in an evaluation con-
text, they contribute to improving and correcting health interventions (Ridde & Mak,
2009).

Recently, in the evaluation field, the combined use of quantitative and qualitative
methods has been conceptualised and defined as mixed methods research (Guevel,
Pommier, & Jourdan, 2013). While relatively new in the field of health, mixed methods
research approaches are well known in the field of education, where their use is
accepted within the realistic paradigm (Blaise, Marchal, Lefèvre, & Kegels, 2010; Ridde
& Haddad, 2013; Ridde, Robert, Guichard, Blaise, & Van Olmen, 2012).

4.3. Non-experimental or quasi-experimental design

We saw previously that RCTs, considered the gold standard in evidence-based medicine,
are not always appropriate for evaluating complex interventions. Thus, we are witnessing
a paradigm shift in which observational studies (or natural experiments Petticrew et al.,
2005) and quasi-experimental studies (where random assignment is lacking) are being
considered based on their capacity to produce data under ‘real-life’ conditions (Campbell
& Stanley, 1963). The growing interest in comparative effectiveness research (CER) has
led to a new interest in quasi-experimental and non-experimental studies due to their
greater external validity (Department of Health and Human Services [HHS], 2009).

4.4. Pilot study implementation

Beyond evaluative methodology, a pilot study would help the investigator examine the
key uncertainties identified during the development of an intervention (Craig &
Petticrew, 2013). Thus, four groups of reasons for implementing a pilot study were pro-
posed by Thabane et al. (2010): Process; Resources; Management; Scientific. Such a
study should incorporate formative and process evaluation that would prevent some of
the pitfalls in intervention delivery. Thus, the intervention content and the delivery
could be investigated carefully according to the context of the intervention (Power
et al., 2004) so as to maximise the likelihood of delivering a definitive trial that is high
in terms of both internal validity and external validity (Bugge et al., 2013).

5. Conclusion

In conclusion, the question is not whether RCTs must be promoted. Of course, they
must. The problem is much broader, as such a methodological choice is not without
consequences, both on the nature of the data collected and on their significance, as well
as on their appropriate interpretation. RCTs can answer the question of efficacy, all
other factors being equal. This obvious fact is very often neglected, even when it funda-
mentally relativises the heuristic potential of the results obtained, which de facto must
be considered not only partial, but also prejudicial, as they are the product of an arbi-
trary and debatable construction of what the researcher considers to be a variation of
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reality – a reality devoid of complexity. We intuitively understand this same complexity
when it is expressed in real life, but we are fundamentally unable to comprehend it
methodologically. Evaluation must remain prominent in the field of health. It is there-
fore essential to have a methodological structure capable of equipping researchers in
this field. The health context includes research and its operation in a particular ethical
dimension, which requires the researcher to ask him/herself about the methods that he/
she uses to generate knowledge and guidelines. This inevitably involves an epistemo-
logical questioning of approaches. This is what this text has tried to contribute, and is
why there needs to be a critical, yet constructive, look at what might be more ecologi-
cal devices capable of capturing a finer and more complex reality than efficacy alone.
We can hope that such an investigation will result from a rapprochement between disci-
plines like public health, sociology and health psychology. While the objective is the
same the method of attaining it requires major epistemological questioning which will
doubtless enrich the way we do research.
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