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ABSTRACT

ARTICLE HISTORY

Background: Interventions to change behaviour have substantial
potential to impact positively on individual and overall public
health. Despite an increasing focus on health behaviour change
intervention research, interventions do not always have the
desired eﬀect on outcomes, while others have diluted eﬀects once
implemented into real-life settings. There is little investment into
understanding how or why such interventions work or do not
work. Methodological inadequacies of trials of behavioural
interventions have been previously suggested as a barrier to the
quality and advancement of behavioural research, with
intervention ﬁdelity acknowledged as a key area for improvement.
However, there is much ambiguity regarding the terminology and
conceptualisation of intervention ﬁdelity and a lack of practical
guidance regarding how to address it suﬃciently, particularly
within trials of complex behavioural interventions.
Objectives: This article outlines speciﬁc issues concerning
intervention ﬁdelity within trials of health behaviour change
interventions and suggests practical considerations and speciﬁc
recommendations for researchers, with examples from the
literature presented.
Conclusions: Recommendations pertain to (1) clarifying how
ﬁdelity is deﬁned and conceptualised, (2) considering ﬁdelity
beyond intervention delivery, (3) considering strategies to both
enhance and assess ﬁdelity, (4) making use of existing frameworks
and guidance, (5) considering the quality and comprehensiveness
of ﬁdelity assessment strategies, (6) considering the balance
between ﬁdelity and adaptation and (7) reporting the use of
ﬁdelity enhancement and assessment strategies and their results.
Suggestions for future research to improve our understanding of,
and ability to, address ﬁdelity in behaviour change interventions
are also provided.
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Health behaviour change research – a growing ﬁeld
It is well recognised that health behaviours such as smoking, diet and physical activity play a
crucial role in inﬂuencing individual and population-level health and well-being outcomes.
Accordingly, health behaviour change is a growing focus of research, with estimates of hundreds of trials of behaviour change interventions conducted each day globally. Despite this
increasing focus, many of these trials have modest and variable eﬀects (Flodgren, Gonçalves-Bradley, & Summerbell, 2017), and evidence for long-term impact of such interventions is lacking (Jepson, Harris, Platt, & Tannahill, 2010; Kwasnicka, Dombrowski, White,
& Sniehotta, 2016). Furthermore, the uptake of existing eﬀective behavioural interventions
into practice and policy settings has been limited (Bacon et al., 2014), and interventions that
are shown to be eﬀective in research settings often have diluted eﬀects once implemented
into real-life settings (Feldman, Silapaswan, Schaefer, & Schermele, 2014). Concerns about
the methodological inadequacies of trials of behavioural interventions have been raised as a
barrier to the quality and advancement of behavioural research, and subsequently to the
implementation of these interventions into policy and practice (Bacon et al., 2014).
Amongst these methodological inadequacies, intervention ﬁdelity has been acknowledged
as a key area for improvement and future research. In this paper, we discuss several commonly highlighted methodological shortcomings relating to intervention ﬁdelity, provide
recommendations for improving intervention ﬁdelity in behavioural trials based on
speciﬁc examples, and suggest areas for future research.
Within behavioural research, intervention ﬁdelity refers to the ‘methodological strategies used to monitor and enhance the reliability and validity of behavioural interventions’
(Bellg et al., 2004). In essence, intervention ﬁdelity is the degree to which interventions are
put into practice as intended (Carroll et al., 2007), and is of paramount importance for
health behaviour change research. Without adequate assessment and evaluation of intervention ﬁdelity, one cannot be certain that any intervention eﬀects observed in trials are
due to the intervention being investigated and not due to variability in how it was actually
put into practice (Borrelli, 2011). At the same time, ensuring that behaviour change interventions are delivered and received with good ﬁdelity maximises the eﬃciency of research
and potential impact, by ensuring that trial evaluations adequately and accurately test their
hypotheses (Carroll et al., 2007; Johnson-Kozlow et al., 2008). For example, signiﬁcant
results may be due to an eﬀective intervention or due to unknown elements added to
the intervention, leading to rejection of the null hypothesis when it is true (Type I
error). Alternatively, non-signiﬁcant results may be due to an ineﬀective intervention or
essential elements omitted from the intervention, leading to an acceptance of the null
hypothesis when it is false (Type II error) (Banerjee, Chitnis, Jadhav, Bhawalkar, &
Chaudhury, 2009). In addition to enabling an accurate interpretation of an intervention’s
results, assessing ﬁdelity can also help identify the essential features or elements of the
intervention and enhance the ability to accurately replicate eﬀective behavioural interventions (Robb, Burns, Docherty, & Haase, 2011). Furthermore, by assessing intervention
ﬁdelity comprehensively, understanding can be gained about what adaptations may
have been made during the trial, and how these may have aﬀected outcomes. This can
also guide reﬁnement of the intervention, and provide information about the feasibility
of further dissemination and implementation of the intervention into other settings
beyond the trial (Mowbray, Holter, Teague, & Bybee, 2003).
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Beyond trials of eﬀectiveness of behavioural interventions, addressing intervention
ﬁdelity is also important across all stages of developing, evaluating, and scaling up or
implementing such interventions into policy or practice (Craig et al., 2008). For
example, considering intervention ﬁdelity during the initial stages of intervention development is important to help specify the core components of an intervention and link to
theories of change (Abry, Hulleman, & Rimm-Kaufman, 2014). Addressing intervention
ﬁdelity within feasibility studies can help explore the feasibility of strategies to both
enhance (e.g. treatment manuals or reminder prompts) and assess (e.g. direct observations
or checklists) ﬁdelity within the main trial (Toomey, Matthews, Guerin, & Hurley, 2016).
Assessing intervention ﬁdelity at the feasibility stage can also provide important information, such as the identiﬁcation of intervention elements with lower than expected
ﬁdelity, which can be used to optimise the intervention prior to the fully powered trial
(Hankonen et al., 2017). For evaluating the implementation of behavioural interventions
into real-world contexts, it is also important to consider ﬁdelity in terms of enhancing and
assessing ﬁdelity to the original intervention to minimise dilution of eﬀects while achieving
a balancing to enable appropriate adaptation for local context (McCrabb et al., 2019;
McHugh, Murray, & Barlow, 2009), as well as the ﬁdelity of intended implementation
strategies (Slaughter, Hill, & Snelgrove-Clarke, 2015). The focus in this paper is predominantly on addressing intervention ﬁdelity within outcome evaluations of behavioural
interventions (e.g. trials of eﬀectiveness); however, much of this is highly relevant for feasibility and implementation studies also, and implications for both will be highlighted
throughout the manuscript.
Despite its importance, traditionally there has been substantial investment of resources
into evaluating the eﬀectiveness and cost-eﬀectiveness of behaviour change interventions,
with comparatively less investment into intervention ﬁdelity and understanding how or
why the interventions work or do not work (Moore et al., 2015). In an attempt to
address this, in 2015 the UK Medical Research Council (MRC) published guidance for
conducting process evaluations of complex interventions, with intervention ﬁdelity
acknowledged as one of the key elements of process evaluations (Moore et al., 2015).
However, due to the substantial breadth of this guidance, it did not provide recommendations about how to address intervention ﬁdelity speciﬁcally, but acknowledged ﬁdelity
as an important area requiring further attention (Moore et al., 2015). Provision of indepth and practical considerations regarding how to address ﬁdelity suﬃciently, particularly within trials of complex health behaviour change interventions, is therefore
warranted.

Issues with intervention ﬁdelity – what is not being done, and when it is
being done, what is lacking?
A common ﬁnding of systematic reviews across multiple areas of health behaviour change
is that intervention ﬁdelity is often poorly addressed in trials of behaviour change interventions (Table 1). In particular, these reviews often identify several key methodological
issues regarding how ﬁdelity is currently being addressed. In an attempt to explore
these issues further, McGee et al. conducted an international survey in 2018 amongst
264 researchers and healthcare professionals with trial experience of healthcare behaviour
change interventions to explore the knowledge, practice (use of intervention ﬁdelity
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Table 1. Commonly identiﬁed methodological issues regarding intervention ﬁdelity in literature
reviews.
Literature reviews across multiple behaviour change research
topics where issue mentioned (review reference)

Issue identiﬁed
1. Lack of standardisation regarding how ﬁdelity is
conceptualised and deﬁned

.
.
.
.
.
.
.
.
.
.

2. Limited focus beyond assessing ﬁdelity of delivery

.
.
.
.
.
.
.
.
.

3. Limited use of existing ﬁdelity frameworks or
guidance

.
.
.
.
.
.

4. Lack of focus on quality and comprehensiveness of
ﬁdelity assessment strategies

.
.
.
.
.
.
.
.
.

Clinical psychology, behaviour therapy (Moncher & Prinz, 1991)
Clinical psychology, school-based prevention (Dane &
Schneider, 1998)
Substance-abuse prevention, school-based settings
(Dusenbury, Brannigan, Falco, & Hansen, 2003)
Health behaviour change interventions (Borrelli et al., 2005)
Diabetes self-management interventions (Schinckus, Van Den
Broucke, & Housiaux, 2014)
Healthcare provider behaviour change interventions (Slaughter
et al., 2015)
Psychosocial interventions (Prowse & Nagel, 2015)
Health behaviour change interventions (Rixon et al., 2016)
Physiotherapy behaviour change interventions (O’Shea,
Mccormick, Bradley, & O’Neill, 2016)
Physical activity behaviour change (Lambert et al., 2017)
Clinical psychology, behaviour therapy (Moncher & Prinz, 1991)
Mental health, child and adolescent psychosocial interventions
(McArthur, Riosa, & Preyde, 2012)
Mental health parent training interventions (Garbacz, Brown,
Spee, Polo, & Budd, 2014)
Healthcare provider behaviour change interventions (Slaughter
et al., 2015)
Behavioural paediatric obesity interventions (JaKa et al., 2016)
Health behaviour change interventions (Rixon et al., 2016)
Physiotherapy behaviour change interventions (O’Shea et al.,
2016)
Physical activity behaviour change (Lambert et al., 2017)
Infant feeding interventions, childhood obesity (Toomey et al.,
2018)
Diabetes self-management interventions (Schinckus et al.,
2014)
Healthcare provider behaviour change interventions (Slaughter
et al., 2015)
Psychosocial interventions (Prowse & Nagel, 2015)
Physiotherapy behaviour change interventions (O’Shea et al.,
2016)
Physical activity behaviour change (Lambert et al., 2017)
Face-to-face health behaviour change interventions (Walton,
Spector, Tombor, & Michie, 2017)
Clinical psychology, behaviour therapy (Moncher & Prinz, 1991)
Clinical psychology, school-based prevention (Dane &
Schneider, 1998)
Substance-abuse prevention, school-based settings
(Dusenbury et al., 2003)
Substance-abuse treatment and prevention (Baer et al., 2007)
Occupational therapy, sensory integration interventions
(Parham et al., 2007)
Diabetes self-management interventions (Schinckus et al.,
2014)
Health behaviour change interventions (Rixon et al., 2016)
Physical activity behaviour change (Lambert et al., 2017)
Face-to-face health behaviour change interventions (Walton
et al., 2017)
(Continued )
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Table 1. Continued.
Literature reviews across multiple behaviour change research
topics where issue mentioned (review reference)

Issue identiﬁed
5. Lack of explicit focus on the balance between
ﬁdelity and adaptation

.
.

6. Poor reporting of how intervention ﬁdelity is
addressed

.
.
.
.
.
.
.
.
.

Clinical psychology, school-based prevention (Dane &
Schneider, 1998)
Substance-abuse prevention, school-based settings
(Dusenbury et al., 2003)
Clinical psychology, behaviour therapy (Moncher & Prinz, 1991)
Substance-abuse prevention, school-based settings
(Dusenbury et al., 2003)
Occupational therapy, sensory integration interventions
(Parham et al., 2007)
Self-management interventions, chronic pain (Toomey, CurrieMurphy, Matthews, & Hurley, 2014)
Diabetes self-management interventions (Schinckus et al.,
2014)
Healthcare provider behaviour change interventions (Slaughter
et al., 2015)
Behavioural paediatric obesity interventions (JaKa et al., 2016)
Physiotherapy behaviour change interventions (O’Shea et al.,
2016)
Infant feeding interventions, childhood obesity (Toomey et al.,
2018)

strategies), barriers and facilitators to practice and attitudes towards addressing intervention ﬁdelity (Mcgee, Lorencatto, Matvienko-Sikar, & Toomey, 2018). The survey found
that despite a good awareness of the importance of intervention ﬁdelity by 89.7% of participants, poor knowledge and understanding was the most commonly cited barrier to
intervention ﬁdelity by 77.4%. The survey also identiﬁed inconsistent terminology and
deﬁnitions amongst the most frequently identiﬁed barriers. In the following section, we
outline each of the issues highlighted across existing systematic reviews and further evidenced within the McGee et al. survey. Speciﬁcally, these include a lack of standardisation
regarding ﬁdelity concepts and terminology, a limited focus on intervention ﬁdelity
beyond delivery, poor use of existing ﬁdelity frameworks or guidance, a lack of focus
on the methodological quality of assessment methods, a lack of focus on the balance
between ﬁdelity and adaptation and substandard reporting.
Issue 1: Lack of standardisation regarding how ﬁdelity is conceptualised and
deﬁned
Within the ﬁdelity literature, numerous terms exist that have often been used interchangeably. These include treatment ﬁdelity, treatment integrity, intervention ﬁdelity, implementation ﬁdelity, programme ﬁdelity, programme integrity, procedural reliability and
therapist adherence/competence (Di Rezze, 2012; Montgomery, Underhill, Gardner,
Operario, & Mayo-Wilson, 2013). This makes it diﬃcult to understand how ﬁdelity is conceptualised and deﬁned.
Inconsistencies in nomenclature are somewhat illuminated by tracing the historical
development of ﬁdelity literature. When the concept of ﬁdelity ﬁrst emerged in the
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psychotherapy literature in the 1970s and 1980s, the term ‘treatment ﬁdelity’ appeared to be
synonymous with ‘treatment integrity’: both were deﬁned as ‘treatment delivered as
intended’, focusing on the delivery of a treatment or intervention by the provider (Quay,
1977; Yeaton & Sechrest, 1981). As the concept continued to develop, ﬁdelity evolved to
include ‘treatment diﬀerentiation’, i.e. considering ﬁdelity of intervention delivery within
both experimental and comparator intervention conditions within a trial (Moncher &
Prinz, 1991), and therapist competence or the ‘skill with which the treatment is delivered’
(Waltz, Addis, Koerner, & Jacobson, 1993). Other researchers including Lichstein, Riedel,
and Grieve (1994) and the National Institutes for Health Behaviour Change Consortium
(NIHBCC) then added the concepts of treatment receipt (participants’ understanding
and demonstration of ability to use skills learned) and treatment enactment (participants’
actual use of skills learned in daily life), including the intervention participant as an active
part of the ﬁdelity process (Bellg et al., 2004; Lichstein et al., 1994). Researchers also incorporated the study design or theoretical underpinning and intended causal mechanisms as
an aspect to be addressed within ﬁdelity (Bellg et al., 2004; Gearing et al., 2011; Montgomery et al., 2013). Thus, ﬁdelity evolved into a broader multi-faceted concept, encompassing
more than just the ﬁdelity of intervention delivery by the provider, to include the ﬁdelity of
each stage of an intervention where an action was intended to occur, or where an assumption might be made about what actually happened (Prowse & Nagel, 2015). This evolution
over time means that diﬀerent deﬁnitions and concepts exist within the literature and are
used inconsistently and interchangeably as outlined previously.
Recommendation 1: Clarify how ﬁdelity is deﬁned and conceptualised
Without clear consensus on the most appropriate or acceptable deﬁnitions for ﬁdelity, the
most practical recommendation to advance the science in the interim is to ensure clarity and
explicitness in how ﬁdelity is deﬁned and conceptualised from the outset in each study. This
includes outlining how and why ﬁdelity data will be used. For example, the process evaluation of the AFFINITIE (Development & Evaluation of Audit and Feedback INterventions
to Increase evidence-based Transfusion practIcE) trial includes a multidimensional assessment of ﬁdelity for two audit and feedback interventions to assess the extent to which ﬁdelity
contributes to observed outcomes (i.e. proportion of unnecessary transfusions) (Lorencatto
et al., 2016). This process evaluation protocol provides and references an explicit deﬁnition
of intervention ﬁdelity, and describes how ﬁdelity will be addressed with reference to the
NIHBCC framework (Borrelli et al., 2005). The protocol also details how contextual inﬂuences that might inﬂuence responses by clinical staﬀ to the feedback interventions will be
explored, making reference to the MRC process evaluation guidance (Moore et al., 2015).
To facilitate further improvements in this area, future ﬁdelity research could aim to synthesise existing terminology and concepts and use stakeholder consensus to build
towards a common language e.g. by conducting a structured concept analysis of intervention ﬁdelity, followed by a consensus-building Delphi-type study.
Issue 2: Limited focus beyond assessing ﬁdelity of delivery
Despite the evolution of ﬁdelity into a broader multidimensional concept, many still view
ﬁdelity in its original capacity, deﬁning it as ‘the delivery of the intervention or treatment
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as intended’ (Breitenstein et al., 2010; Prowse & Nagel, 2015). For example, treatment
delivery is often the most measured and reported upon component of ﬁdelity (Garbacz
et al., 2014; Gearing et al., 2011; Lambert et al., 2017; O’Shea et al., 2016), and was the
most commonly identiﬁed component of ﬁdelity by 95.7% of surveyed researchers and
healthcare professionals with experience of trials of complex healthcare interventions
(McGee et al., 2018). Moreover, ﬁdelity of treatment delivery is often only viewed as relevant within the experimental condition (McGee et al., 2018). This is problematic as recent
research identiﬁed substantial variability and complexity within the active content of comparator groups in behavioural trials, and that this content is often under-reported (De
Bruin et al., 2020). As such, adequately quantifying the intervention content within
both experimental and comparator conditions is vital to facilitate a comprehensive
approach to evaluating intervention ﬁdelity within behavioural trials.
Others also debate the addition of ﬁdelity components beyond treatment delivery such
as treatment receipt and enactment, arguing that participant engagement with the intervention and use of intervention skills in daily life relates to treatment adherence and intervention eﬀectiveness and not to intervention ﬁdelity (Gearing et al., 2011). For example,
treatment enactment was the least frequently endorsed component in the same survey,
selected by only 13.6% of participants as being part of intervention ﬁdelity (McGee
et al., 2018). However, treatment receipt is deﬁned as incorporating more than just adherence, but also includes participant understanding (Bellg et al., 2004). Increasingly, it is
accepted that patients are ‘active participants’ of health behaviour change interventions
rather than ‘passive recipients’ (Rixon et al., 2016). Previous research has shown that
enactment of skills taught in the intervention relates to intervention eﬀectiveness on
behavioural outcomes (Hankonen et al., 2015; Köykkä et al., 2019). As such, assuming
that both experimental and comparator group participants will engage with the intervention/comparator as intended without assessing receipt or enactment, increases the risk of
overlooking important variables along the hypothesised causal pathway to achieving intervention eﬀect. In addition to a sole focus on delivery, when intervention ﬁdelity is
addressed often only ﬁdelity assessment strategies are focused on, and the use of strategies
to enhance or promote intervention ﬁdelity are not always explicitly mentioned (Toomey
et al., 2014). This is despite the fact that both types of strategies have distinct and important purposes, as outlined in the introduction (Bellg et al., 2004; Borrelli, 2011; Borrelli
et al., 2005). Fidelity enhancement strategies such as treatment manuals or standardisation
of provider training play a key role in ensuring the study’s internal validity, and give
eﬀective behaviour change interventions the best chance possible to be proven eﬀective
(Bellg et al., 2004; Horner, Rew, & Torres, 2006).
Recommendation 2a: Consider ﬁdelity beyond intervention delivery
The existing conceptual debates notwithstanding, intervention ﬁdelity is predominantly
viewed as a multi-faceted concept encompassing more than just the delivery of the intervention within the experimental condition. Although suboptimally explored to date, it is
also likely that a ‘chain reaction’ relationship exists between domains, e.g. if training is
poor, then delivery is likely to be suboptimal; if delivery is poor then intervention
receipt and patient understanding is likely to be poor. Therefore, it is important to consider each step of the causal pathway underlying the intended intervention eﬀects and
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to develop strategies to enhance and assess the ﬁdelity across each of these stages, for both
experimental and comparator intervention conditions. The AFFINITIE process evaluation
protocol details speciﬁcally how ﬁdelity will be enhanced and assessed across each domain
of the NIHBCC framework, namely design, training/delivery, receipt and enactment in
both intervention and comparator groups. The protocol also details the theoretical underpinnings for the intervention, and a plan for both enhancing and assessing ﬁdelity to these
hypothesised causal assumptions, as well as exploring the contextual inﬂuences that might
inﬂuence clinical staﬀs’ responses to the feedback interventions. By addressing ﬁdelity in
such a comprehensive manner, it is clear to see how assumptions are minimised, and how
conﬁdence about ‘what happened and why’ during the intervention can be increased.
While not disregarding the importance of comprehensiveness, there are situations
where it may not be feasible, necessary or desirable to assess ﬁdelity across all areas.
For example, not all ﬁdelity domains may be relevant for all studies, such as the ﬁdelity
of provider training for a digital health intervention. Moreover, a study may only have
the resources to evaluate one domain, such as the ﬁdelity of intervention delivery by providers. Additionally, speciﬁc intervention components may warrant closer investigation
and a more in-depth understanding of ﬁdelity than others (Thompson, Lambert,
Greaves, & Taylor, 2018). In situations such as this, it is prudent for a study to assess
one domain well, rather than all areas poorly. An example is the ﬁdelity assessment conducted by Hardeman et al. within the ProActive trial (Hardeman et al., 2008). The trial
evaluated the eﬀectiveness of a complex intervention to increase physical activity
among adults at risk of type 2 diabetes (Hardeman et al., 2008); the ﬁdelity assessment
focused on one particular and clearly justiﬁed uncertainty regarding whether trained facilitators could deliver the complex intervention as planned. In cases such as this, clarity
regarding the speciﬁc domains of ﬁdelity that are being addressed is crucial, as is a
clear and explicit rationale for why speciﬁc domains are being targeted. This decision
may be based on the existing evidence base, or key uncertainties surrounding the intervention, which may have been highlighted within preceding feasibility studies. Future research
could further explore the decision-making processes surrounding how to prioritise or
focus ﬁdelity assessments, and also the concept of interdependence between ﬁdelity
domains.
Recommendation 2b: Consider both enhancement and assessment strategies
explicitly
As outlined earlier, strategies to enhance and assess ﬁdelity are two distinct elements
although there may be inherent overlap between these. For example, self-report checklists
could be used to enhance ﬁdelity of delivery by reminding providers of what they are supposed to deliver and to assess ﬁdelity of delivery as part of the evaluation (Bellg et al.,
2004). Regardless of potential overlap, it is important to explicitly consider what strategies
will be used to enhance intervention ﬁdelity within the trial from the outset, as well as
those that will be used to assess it. For example, Carpenter et al. conducted a threearmed trial to compare the eﬀectiveness of paced respiration (intervention) to fast,
shallow breathing (attention control) to usual care for the management of hot ﬂashes
and other menopausal symptoms (Carpenter, Burns, Wu, Otte, et al., 2013). The strategies
used to both enhance and assess intervention ﬁdelity within this trial were explicitly

140

E. TOOMEY ET AL.

reported in a separate intervention ﬁdelity study (Carpenter, Burns, Wu, Yu, et al., 2013).
For example, participants received CDs and DVDs to ensure their understanding of the
intervention instructions (i.e. a strategy to enhance treatment receipt). Treatment
receipt was assessed during follow-up calls three days after the intervention to verify participants’ ability to understand and follow instructions. This study provides a clear and
transparent example of a comprehensive approach to addressing and reporting ﬁdelity
in terms of both enhancement and assessment strategies (Carpenter, Burns, Wu, Yu,
et al., 2013).
Issue 3: Limited use of existing ﬁdelity frameworks or guidance
There are currently a number of intervention ﬁdelity frameworks and guidance papers
such as the NIHBCC treatment ﬁdelity framework (Borrelli, 2011; Borrelli et al., 2005),
the Conceptual Framework of Implementation Fidelity (CFIF) (Carroll et al., 2007), and
the Comprehensive Intervention Fidelity Guide (Gearing et al., 2011). They facilitate consideration of ﬁdelity as a broader concept, as well as an explicit focus on strategies to both
enhance and assess ﬁdelity from the outset of behaviour change intervention development.
However, there is substantial evidence that these frameworks are not being utilised, and
that many ﬁdelity assessments fail to reference existing frameworks, models or guidance
documents (McGee et al., 2018; Prowse & Nagel, 2015). For example, although the
NIHBCC treatment ﬁdelity framework has been in existence for over a decade (Bellg
et al., 2004; Borrelli et al., 2005), and was speciﬁcally developed for use in studies of
health behaviour change interventions, it is often not used in the development or reporting
of behavioural trials (Prowse & Nagel, 2015; Robb et al., 2011). In a recent review of
measures to assess ﬁdelity of delivery within complex, face-to-face health behaviour
change interventions, only 19.7% of the 66 included studies reported using an existing framework to inform the ﬁdelity assessment (Walton et al., 2017). Similarly, a meta-evaluation of ﬁdelity reviews across 10 years of psychosocial research showed that only 23%
of included reviews applied a treatment ﬁdelity model or framework in comprehensive
detail (Prowse & Nagel, 2015). In relation to trials of behaviour change interventions
speciﬁcally, 73.6% of participants (n = 190) in the aforementioned survey had never
used a speciﬁc ﬁdelity tool or framework, despite the fact that 68.9% (n = 182) had reported
previously using strategies to assess and/or enhance ﬁdelity within a trial setting (McGee
et al., 2018). Furthermore, where ﬁdelity frameworks are used, they are often modiﬁed or
adapted without clear or explicit reasons for doing so. For example, previous studies that
have applied the NIHBCC Framework used a self-simpliﬁed version by summarising framework components (Culloty, Milne, & Sheikh, 2010), or addressed only some of its ﬁve
domains (Mars et al., 2013; Schober, Sharpe, & Schmidt, 2013) without providing a clear
rationale for this, thus limiting the potential to learn from and build on existing literature.
Recommendation 3: Make use of existing frameworks/guidance
Applying existing guidance or frameworks provides researchers with a more immediate
understanding of the potential areas of an intervention where ﬁdelity may need to be
both enhanced and assessed, saving valuable time and eﬀort. In addition, building upon
existing research in this way will help structure and standardise research, and improve
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subsequent comparability and ability to synthesise ﬁndings. For example, Toomey et al.
(2016) provides an example of the development of a protocol to enhance and assess intervention ﬁdelity within a complex self-management behaviour change intervention for
people with chronic pain, using the NIHBCC ﬁdelity framework, and how each component of the framework will be addressed or not in the subsequent trial. Where adaptations or omissions are made to existing frameworks (e.g. removal of speciﬁc
components or elements), this should be made explicit and reasons for doing so provided,
as detailed by Hasson (2010) in the modiﬁed CFIF (Hasson, 2010). In this way, we can
generate a better understanding of the gaps in the evidence base, what the potential inadequacies of current frameworks are, and where future reﬁnements could be made to ensure
that they are ﬁt for purpose.
The reasons why existing frameworks are not fully utilised have not been investigated to
date. However, the McGee et al. survey identiﬁed a clear need for more practical guidance
(McGee et al., 2018). It may be that existing frameworks do not suﬃciently consider the
pragmatics of addressing intervention ﬁdelity across the spectrum of intervention
research, e.g. from feasibility to eﬀectiveness studies to real-world implementation. As
such, future ﬁdelity research could conduct more comparative work on existing frameworks, i.e. investigating what frameworks exist, similarities and diﬀerences of these frameworks, and contexts or intervention stages for which frameworks may be most
appropriate. A systematic scoping review is currently underway into existing conceptual
ﬁdelity frameworks and models (Roy et al., 2018). This review will facilitate such an investigation as well as the application and uptake of existing frameworks.
Issue 4: Lack of focus on quality and comprehensiveness of ﬁdelity assessment
strategies
The quality and comprehensiveness of methods used for assessing ﬁdelity are of great
importance to ensure reliable and valid information. Although a combination of quantitative and qualitative methods has been previously suggested to comprehensively assess
intervention ﬁdelity (Bellg et al., 2004; Mowbray et al., 2003; Poltawski, Norris, & Dean,
2014; Spillane et al., 2007; Toomey & Hardeman, 2017), intervention ﬁdelity is often
only assessed using quantitative methods (French et al., 2015; Lorencatto, West, Christopherson, & Michie, 2013; Walton et al., 2017). This is problematic as the use of quantitative methods in isolation to assess intervention ﬁdelity may not allow for exploration of
variation in ﬁndings or the factors inﬂuencing ﬁdelity (Lorencatto et al., 2013).
In addition, recent reviews of ﬁdelity in trials of behaviour change interventions have
explored and examined the quality and properties of intervention ﬁdelity assessment
measures (Lambert et al., 2017; Prowse & Nagel, 2015; Rixon et al., 2016; Walton et al.,
2017). Rixon et al. found that 78.2% of studies that assessed treatment receipt conducted
self-report assessments only, and only 26% reported on the reliability or validity of
measures used (Rixon et al., 2016). Another review by Walton et al. showed that 74.2%
of included studies reported on either the reliability or validity of pre-existing and/or
self-developed ﬁdelity measures used to assess treatment delivery or participant engagement (Walton et al., 2017). However, this review also found that both the reliability and
validity of a measure were only reported in one study. Moreover, only 25.8% of included
studies reported the implementation properties of measures used such as cost, acceptability
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and practicality (Walton et al., 2017). Practical issues such as time and cost restraints are a
common concern in developing appropriate strategies to enhance and assess intervention
ﬁdelity (Breitenstein et al., 2010; Perepletchikova, Hilt, Chereji, & Kazdin, 2009), and are
among the most signiﬁcant barriers to addressing intervention ﬁdelity within trials of
health behaviour change interventions (McGee et al., 2018). However, the current evidence
suggests that these important properties of ﬁdelity measures have been overlooked and
under-addressed in existing trials. This limits the potential to inform the selection of
assessment strategies by other researchers, and the contribution that these ﬁdelity assessments can make towards the interpretation of the trial ﬁndings.
Recommendation 4: Consider the psychometric and implementation properties
of mixed method ﬁdelity assessment strategies
The development and use of ﬁdelity assessment strategies with good psychometric properties are crucial to advance the evidence base. Existing validated and reliable ﬁdelity
measures should be considered where possible, e.g. the Motivational Interviewing Treatment Integrity Code (Moyers, Rowell, Manuel, Ernst, & Houck, 2016); however, it is
acknowledged that these do not always exist, nor are they always feasible to develop, or
even desirable (Walton et al., 2017). The paper by Dima (2018) in this Special Issue provides a step-by-step approach to determining core psychometric properties for self-developed measures that may be of use in guiding development and/or evaluation of ﬁdelity
measures (Dima, 2018). We also recommend the appropriate use of mixed methods to
combine the strengths of both qualitative and quantitative approaches and generate accurate and more comprehensive ﬁdelity ﬁndings (Shaw, Hiles, West, Holland, & Gwyther,
2018). For example, using quantitative data collection, Toomey, Matthews, and Hurley
(2017) found that physiotherapists who were longer qualiﬁed delivered an education
and exercise intervention with less ﬁdelity; by integrating these ﬁndings with semi-structured interviews with the physiotherapists, they identiﬁed the reasons for this to be spending too much time on familiar intervention components at the expense of other
components. In a similar way, Williams et al. (2020) integrated quantitative ﬁdelity assessments of the delivery of a walking intervention by nurses and healthcare assistants with
qualitative patient interviews regarding treatment receipt; thus facilitating a broader
understanding of patient, provider and component-level factors inﬂuencing intervention
ﬁdelity across multiple domains (Williams et al., 2020).
Notwithstanding the importance of obtaining a comprehensive understanding of
ﬁdelity, implementation properties (i.e. cost, feasibility and practicality) are also of the
utmost importance. As such, selection of ﬁdelity assessment strategies (whether quantitative, qualitative or mixed methods) often means balancing comprehensiveness with feasibility (Toomey & Hardeman, 2017). Given the realities of resource restraints within trials
of behavioural interventions, we recommend that ﬁdelity enhancement and assessment
strategies are properly costed for during grant applications, rather than as an afterthought.
To facilitate the development of feasible and comprehensive mixed methods assessment
strategies, future research could explore the concept of research eﬃciency in ﬁdelity i.e.
how to select and analyse suﬃcient amounts of ﬁdelity data without sacriﬁcing information provided, and how best to embed ﬁdelity assessments within routine trial data collection. In addition, further research could also explore the potential for generic valid and
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reliable ﬁdelity assessment instruments, as has been done recently with the development of
three generic measures for intervention acceptability, appropriateness and feasibility
(Weiner et al., 2017).
Issue 5: Lack of explicit focus on the balance between ﬁdelity and adaptation
The need for balancing intervention ﬁdelity with adaptation is a recurring theme within
the broader intervention ﬁdelity body of literature. Previous research has debated the
concept of ﬁdelity versus adaptation, with the case made for both strict intervention
ﬁdelity and for allowing and encouraging adaptation (Dane & Schneider, 1998; Dusenbury
et al., 2003). For many, a rigid focus on intervention ﬁdelity is seen to restrict therapeutic
freedom, viewed as detrimental to intervention outcomes (Greenhalgh & Papoutsi, 2018).
This concern regarding a lack of ﬂexibility has been previously identiﬁed as a barrier to
addressing intervention ﬁdelity both within health behaviour change and psychotherapy
interventions (McGee et al., 2018; Perepletchikova et al., 2009). However, others view a
tighter focus on ﬁdelity as essential to ensure greater validity of the intervention evaluation, as well as a more transparent intervention process (Hogue et al., 2008; Holliday,
Audrey, Moore, Parry-Langdon, & Campbell, 2009; Moskowitz, 1993). To date, evidence
is inconclusive regarding whether adaptations have a positive, negative or neutral eﬀect on
intervention outcomes (Breitenstein et al., 2010). With this in mind, more recently, it is
suggested that achieving an appropriate balance between ﬁdelity and adaptation is
needed and that in certain circumstances adaptation may in fact be a critical element of
a behaviour change intervention (Hawe, Shiell, & Riley, 2004; Holliday et al., 2009; Kirk
et al., 2019; McHugh et al., 2009). However, despite the clear need for careful and explicit
consideration of intervention adaptation and what is considered ‘appropriate’ or desirable,
several systematic reviews have shown that this particular aspect remains an underaddressed area of health behaviour change intervention research (Durlak & DuPre,
2008; Yamato, Maher, Saragiotto, Hoﬀmann, & Moseley, 2016; Yu, Balasubramanaiam,
Oﬀringa, & Kelly, 2018).
Recommendation 5: Consider the need for balance between ﬁdelity and
adaptation a-priori
In the absence of clear consensus regarding the best ways of addressing adaptation, we recommend that researchers view the issue of ﬁdelity and adaptation not as an ‘either or’, but
as two sides of the same coin. As such, researchers should consider the issue of adaptation
during the stages of intervention development, alongside the development of plans for
enhancing, assessing and reporting intervention ﬁdelity, rather than at the end of the
trial. Central to this should be careful consideration and explication of what the core components of the intervention are, and where possible, to consider from the outset what
intervention adaptations may be acceptable or not (Holliday et al., 2009). For example,
several researchers have posited the concept of theoretical versus content ﬁdelity. Depending on the context and research questions, it may be more appropriate and indeed important to enable the speciﬁc ‘form’ an intervention component takes (e.g. a video or booklet),
or the operationalisation of a behaviour change technique (BCT) to be adapted, as long as
it retains ﬁdelity to the underlying intervention theory (Keogh, Matthews, & Hurley, 2018)
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or the ‘function’ of the component or BCT (e.g. to ‘provide instruction on how to perform
the behaviour’) (Hawe, Shiell, & Riley, 2004; Hawe, Shiell, Riley, & Gold, 2004; Kirk et al.,
2019; McHugh et al., 2009). Clear speciﬁcation of the intervention components and
hypothesised mechanisms of change using logic models and taxonomies such as the
BCT Taxonomy v1 (Michie et al., 2013) is therefore essential to facilitate this. Achieving
a balance between ﬁdelity and adaptation may also vary depending on the stage of the
intervention (Araújo-Soares, Hankonen, Presseau, Rodrigues, & Sniehotta, 2018; Castro,
Barrera, & Martinez, 2004; Dumas, Lynch, Laughlin, Phillips Smith, & Prinz, 2001;
Durlak & DuPre, 2008; Hasson, Blomberg, & Duner, 2012; Holliday et al., 2009). For
example, within feasibility studies the focus may need to be on exploring how and why
adaptations occur to determine which are avoidable and/or unacceptable (AraújoSoares et al., 2018; Holliday et al., 2009); within an eﬀectiveness trial, the focus may
need to be on ensuring high ﬁdelity to core components, permitting only ‘acceptable’
adaptations (Dumas et al., 2001; Holliday et al., 2009; McHugh et al., 2009), and this
may diﬀer entirely again for implementation studies. Regardless of how this balance is
determined, an appropriate evaluation of intervention ﬁdelity and adaptation is key.
There is much research to be done in this area, one of which could be to clarify more
thoroughly the relative role of adaptation across intervention stages. Moreover, current
approaches to optimising behavioural intervention design and evaluation by building in
adaptations, such as Multiphase Optimization Strategy (MOST) and Sequential Multiple
Assignment Randomized Trial (SMART) (Collins, Murphy, & Strecher, 2007), oﬀer
further opportunities to explore the concepts of ﬁdelity and adaptation.
Issue 6: Poor reporting of how intervention ﬁdelity is addressed
Several systematic reviews have highlighted that the capacity to examine ﬁdelity within
included studies is potentially limited by poor reporting in published studies (McArthur
et al., 2012; Toomey et al., 2014; Toomey et al., 2018). Within the survey of researchers
and healthcare professionals with trial experience by McGee et al., 13.8% of participants
described always using strategies to enhance and assess ﬁdelity of behavioural interventions within a trial, while only 5.5% described always reporting the use of these strategies
(McGee et al., 2018). Moreover, when information on intervention ﬁdelity is reported, it
often focuses on how ﬁdelity was assessed, but rarely reports who conducted the assessment or what the ﬁndings were (McGee et al., 2018; Toomey et al., 2018). This is problematic as there are both pros and cons in terms of whether ﬁdelity is assessed
independently, or by a blinded/unblinded trial study member, as outlined within the
MRC process evaluation guidance (Moore et al., 2015). This also limits the potential for
the use of ﬁdelity data to interpret trial ﬁndings, defeating the purpose of conducting
the ﬁdelity assessment in the ﬁrst instance. Adequate reporting of how intervention
ﬁdelity has been enhanced and assessed is of paramount importance for progressing the
science in this ﬁeld. Although several reporting criteria relevant to trials of health behaviour change interventions exist, such as the Transparent Reporting of Evaluations with
Nonrandomized Designs (TREND) (Des Jarlais, Lyles, & Crepaz, 2004), Consolidated
Standards of Reporting Trials (CONSORT) (Schulz, Altman, & Moher, 2010) and the
Template for Intervention Description and Replication (TIDieR) (Hoﬀmann et al.,
2014) criteria, ﬁdelity is not alluded to at all in the CONSORT statement, and only
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brieﬂy mentioned within TREND and the recent CONSORT-SPI extension (Montgomery
et al., 2018). Although the TIDieR checklist contains four items (items 9–12) relevant to
the reporting of ﬁdelity and adaptation, other important aspects of ﬁdelity as highlighted
in this manuscript (e.g. quality of ﬁdelity assessment strategies, domains other than delivery) are not addressed in any of these guidelines.
Recommendation 6: Comprehensively report use of strategies to enhance and
assess ﬁdelity and results of ﬁdelity assessments
To enhance transparency, comparability and replication, we recommend that researchers
report any ﬁdelity frameworks used, strategies used to enhance or assess ﬁdelity, their
methodological properties and who has conducted them, as well as ﬁdelity assessment
ﬁndings and any adaptations across all ﬁdelity domains. We also recommend that
authors report how the ﬁndings of ﬁdelity assessments are conducted (e.g. to prevent
intervention drift over time), and when they are conducted in relation to the main trial
results, for example, without knowledge of trial ﬁndings, or subsequently integrated to illuminate the ﬁndings. Bova et al. (2017) provide an example of how ﬁdelity of intervention
delivery was monitored over time, and data were subsequently used to correct drift in both
the intervention and comparator conditions during the course of a complex clinical trial
(Bova et al., 2017). They also explicitly report using ﬁdelity of delivery data within their
main trial analysis to examine the eﬀect of ﬁdelity variability on treatment outcomes (Sullivan-Bolyai et al., 2015). Despite some good examples of the use of ﬁdelity data for interpreting trial ﬁndings, clear guidance on how to do this is lacking. Further research could
explore how and when to best integrate ﬁdelity data with trial outcomes, especially if considering ﬁdelity data from more than one domain (e.g. ﬁdelity of training or receipt), or
mixed methods ﬁdelity ﬁndings. In addition, future work could explore the development
of new or the reﬁnement of existing reporting criteria, such as the TIDieR checklist
(Hoﬀmann et al., 2014), to enhance how ﬁdelity is reported across all domains. Journal
editors and reviewers could also facilitate and encourage the reporting of this information
within supplementary material or elsewhere.

Conclusion
Intervention ﬁdelity is an area of key methodological importance which needs to be
improved in order to enhance the science of behaviour change. The aforementioned
issues are not intended to be an exhaustive list, rather to create awareness of common
issues of particular importance for improving intervention ﬁdelity within trials of
health behaviour change interventions. This article outlined speciﬁc issues concerning
intervention ﬁdelity within trials of health behaviour change interventions and provides
practical recommendations to be considered by researchers in order to improve how
ﬁdelity is addressed (summarised in Table 2). In addition to the issues and recommendations presented here, the article highlights areas for future research to better understand
the challenges in addressing intervention ﬁdelity and develop potential solutions. Areas for
future research include the examination of existing ﬁdelity frameworks and reporting guidance, exploration of research eﬃciency in ﬁdelity and the balance between ﬁdelity and
adaptation, and guidance for how to best integrate ﬁdelity data with trial outcomes.
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Table 2. Practical recommendations for addressing key methodological intervention ﬁdelity issues.
Overarching issue
1. Lack of standardisation regarding how ﬁdelity is
conceptualised and deﬁned
2. Limited focus beyond assessing of ﬁdelity of
delivery
3. Limited use of existing ﬁdelity frameworks or
guidance
4. Lack of focus on quality and comprehensiveness
of ﬁdelity assessment strategies
5. Lack of explicit focus on the balance between
ﬁdelity and adaptation
6. Poor reporting of how intervention ﬁdelity is
addressed

Speciﬁc recommendations
1. Clarify how ﬁdelity is deﬁned and conceptualised
2a. Consider ﬁdelity beyond intervention delivery 2b. Consider both
enhancement and assessment strategies explicitly
3. Make use of existing frameworks
4. Consider the psychometric and implementation properties of
mixed method ﬁdelity assessment strategies
5. Consider the need for balance between ﬁdelity and adaptation apriori
6. Comprehensively report use of strategies to enhance and assess
ﬁdelity and results of ﬁdelity assessments
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