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Summary
Behavioural interventions for paediatric obesity are promising, but detailed infor-
mation on treatment fidelity (i.e. design, training, delivery, receipt and enactment)
is needed to optimize the implementation of more effective interventions. Little is
known about current practices for reporting treatment fidelity in paediatric obesity
studies. This systematic review, in accordance with Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines, describes the methods used to
report treatment fidelity in randomized controlled trials. Treatment fidelity was
double-coded using the National Institutes of Health Fidelity Framework checklist.
Three hundred articles (N = 193 studies) were included. Mean inter-coder reliability
across items was 0.83 (SD=0.09). Reporting of treatment design elements within
the field was high (e.g. 77% of studies reported designed length of treatment
session), but reporting of other domains was low (e.g. only 7% of studies reported
length of treatment sessions delivered). Few reported gold standard methods to
evaluate treatment fidelity (e.g. coding treatment content delivered). General study
quality was associated with reporting of treatment fidelity (p<0.01) as was the
number of articles published for a given study (p<0.01). The frequency of
reporting treatment fidelity components has not improved over time (p = 0.26).
Specific recommendations are made to support paediatric obesity researchers in
leading health behaviour disciplines towards more rigorous measurement and
reporting of treatment fidelity. © 2016 World Obesity
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Introduction

The prevalence of paediatric obesity remains alarmingly
high (1–6). Given the known health risks (7–13), societal
burden (14), and healthcare costs (14), managing and
preventing this disease are a public health priority. A
number of behavioural interventions to address paediatric
obesity have been reported, yet interventions that
produce reliable, long-term impacts on child weight are rare
(15–19). Obtaining a better understanding of why some of

these interventions have not led to desired outcomes is
critical for informing the development of more effective
interventions in the future. Without information on treat-
ment fidelity (defined as treatment design, provider training,
and treatment delivery, receipt and enactment (20)), it is
difficult to interpret null findings and to replicate significant
ones. For example, in the absence of information on
treatment fidelity, it is impossible to determine whether the
treatment itself is not efficacious or whether the intervention
was not delivered as intended. Reporting findings from
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treatment fidelity methods is a critical step in moving the
field forward, as an improved focus on fidelity may
ultimately lead to enhanced treatment efficacy (20).
Treatment fidelity has become even more important with
the increasing focus on multicomponent behavioural
obesity interventions. Without in-depth descriptions of
fidelity for each intervention component, it is unclear which
components worked and which did not. Clear, detailed and
consistent documentation of treatment fidelity across the
field will help researchers improve future interventions.

The first step in improving treatment fidelity is to
determine which components are typically measured and
reported across the field. Very little is known about current
practices in paediatric obesity research (21). Authors of
multiple systematic reviews have commented on the lack
of published information available to evaluate treatment
fidelity as a predictor of treatment outcomes, estimating
that measurement of any component of fidelity was
reported only 5–30% of the time (22–26). None of these
reviews provide detailed information on what is or is not
published. It is not clear which components of treatment
fidelity are commonly used; only that use is relatively low
across the field. Tools have been developed to assist
researchers in standardizing the measurement and reporting
of treatment fidelity. The Template for Intervention Descrip-
tion and Replication (TIDieR) checklist gives specific
guidance on what to present (21) but does not address items
specific to behavioural interventions. The Workgroup for
Intervention Development and Evaluation Research
(WIDER) checklist is another tool promoting a standard-
ized approach to treatment fidelity in randomized
controlled trials (RCTs) (22). It includes elements of the
TIDieR checklist and adds specific items related to behav-
ioural interventions (e.g. behavioural change techniques).
The National Institutes of Health (NIH) Treatment Fidelity
Framework, designed by the Behaviour Change Consor-
tium, includes similar items to the TIDieR and WIDER
checklists but further breaks down fidelity into five domains
(i) treatment design; (ii) provider training; (iii) treatment
delivery; (iv) treatment receipt and (v) treatment enactment
(27). This is the most detailed tool available and has been
used to explore the quality of reporting in other health
behaviour fields and across behaviour change research
more broadly (28–30). This review is the first to use this
tool to explore treatment fidelity in paediatric obesity
interventions.

The NIH Treatment Fidelity Framework (27) proposes
that all five domains of treatment fidelity are necessary
when reporting the results of intervention trials. (i) Treat-
ment design refers to how an intervention was intended to
be delivered and includes theoretical frameworks, intended
dose, intended content and intended qualifications of
treatment providers; (ii) The provider training component
addresses what specific methods will be used to train

providers and maintain provider skills throughout the inter-
vention; (iii) Treatment delivery corresponds to how well
the providers adhere to the intended treatment and includes
information about actual dose and content delivered, as
well as the measurement of non-specific factors; (iv) Treat-
ment receipt refers to how well the intervention addresses
participants’ comprehension of and ability to use learned
skills during treatment sessions and (v) treatment enactment
refers to participants’ ability to use these skills outside of
formal treatment sessions. Failing to measure and report
any one of these components inhibits readers’ ability to
interpret findings. There is a clear need for improved
reporting of treatment fidelity, which will ultimately lead
to improved efficacy of future behavioural paediatric
obesity interventions.

The current systematic review aims to describe in detail
how the childhood obesity prevention and management
field reports components of treatment fidelity in RCTs.
Specifically, we aim to (i) identify which domains of treat-
ment fidelity are most commonly used in the field; (ii) de-
scribe what methods are used to measure these domains;
(iii) examine associations between treatment fidelity and
study quality, number of study articles reviewed and publi-
cation year and (iv) make specific recommendations for
more rigorous measurement and reporting of treatment fi-
delity. Based on previous work, it is hypothesized that treat-
ment design will be the most consistently reported domain
and that study quality, number of articles reviewed and pub-
lication year will all be positively associated with treatment
fidelity. Throughout this article, the term ‘treatment’ fidelity
is used to refer to the fidelity of any interventions aimed at
either treating or preventing obesity as this is the term that
is consistently used in other fields. Understanding how
treatment fidelity is currently used by researchers in this
field can lead to the development of best practice guidelines
and ultimately to more efficacious interventions.

Methods

Protocol and registration

This review was conducted in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (31). All methods were specified in advance and
documented in a protocol. The protocol was registered on
PROSPERO (Registration #CRD42016036124, date regis-
tered 11 March 2016) and can be accessed here: www.crd.
york.ac.uk/PROSPERO/display_record.asp?ID=CRD4201
6036124.

Information sources and search strategy

A trained health sciences librarian with experience in
conducting and documenting searches for systematic
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reviews performed an extensive search of the literature to
identify intervention studies or RCTs on the management
or prevention of paediatric obesity published in the English
language. The PubMed (Web-based), Cumulative Index to
Nursing and Allied Health Literature (EBSCO platform),
PsycINFO (Ovid platform) and EMBASE (Ovid platform)
databases were used in this systematic review. Dissertations,
books, book chapters and conference proceedings/abstracts
were excluded. In PubMed, the medical subject headings
terms defined the concepts of obesity, overweight or body
mass index; treatment, therapy or prevention; children,
childhood, adolescents or paediatric (under 18 years of
age); and RCTs or intervention studies. For optimal
retrieval, all terms were supplemented with relevant title
and text words. Full PubMed search parameters are avail-
able on PROSPERO. The search strategies for Cumulative
Index to Nursing and Allied Health Literature, PsycINFO
and EMBASE were adjusted for the syntax appropriate for
each database using a combination of thesauri and text
words. Published reports in the peer-reviewed literature
from January 1990 to March 2014 were identified. If an
article for a given study met the inclusion criteria and other
ancillary study articles were referenced but not identified in
the original search (e.g. published after March 2014), these
articles were identified and included. Study authors were
not contacted to identify additional information, as the
primary purpose of this systematic review was to evaluate
what is reported in the available literature. Finally, bibliog-
raphies from selected key systematic review articles were
scanned to identify additional publications.

Study selection process

Articles were independently evaluated for selection in a
two-step process by a group of eight coders. First, titles
and abstracts of all identified articles were reviewed by
two independent reviewers to make initial exclusions.
Exclusion reasons were recorded. All discrepancies were
adjudicated by the lead reviewer (M.M. J.) and discussed
with the secondary reviewer when necessary. Then, two
reviewers independently read full texts of articles that
were not excluded earlier to determine final selection for
inclusion. Studies that did not meet inclusion criteria were
removed at that time, and reasons for exclusion were
documented. Differences were again adjudicated by the
lead reviewer (M.M. J.) and discussed with secondary re-
viewers when needed. Although all records were reviewed
by two reviewers and differences were adjudicated, inter-
coder agreement for this step was evaluated. Articles from
a single study were then combined into a single record,
and all study records were imported into REDCap (32).
Included studies were published randomized trials testing
behaviour change interventions to impact weight status
of children between the ages of 2 and 18 at the time of

randomization. Table 1 includes detailed information
about inclusion and exclusion criteria with reference to
PICOS (participants, interventions, comparisons, out-
comes and study design) (31). This review was designed
to evaluate the reporting of treatment fidelity within
high-quality studies to minimize the potential effect of
reporting bias. Thus, only RCTs (thought to be the gold
standard study design) were included. However, no selec-
tion criteria were specified for comparison groups as treat-
ment fidelity was only evaluated for a single-treatment
group within each trial. No between-group comparisons
were made. If a trial contained more than one active inter-
vention arm, only one was selected for review using the
following criteria: (i) in person or individually delivered
intervention arms were selected over other modes or
formats; (ii) enhanced or multicomponent intervention
arms were selected over standard or single-component
and (iii) parent and child intervention arms were selected
over parent only or child only. If multiple articles for a
given study were identified based on the selection criteria
in Table 1 (i.e. “Study articles reporting intervention
descriptions…”), then all of these articles were used for
extraction. An intentionally broad range of interventions
was also chosen for this project, including studies
targeting participants from any country and participants
with chronic or mental health conditions.

Data extraction process and elements

After studies were identified for inclusion, basic information
about the study population, study design and selected inter-
vention arm was extracted. Each study was also coded for
study quality as measured by the Delphi checklist (a nine-
item checklist with yes or no response options developed
to evaluate quality assessment in RCTs) (33). Treatment
fidelity was evaluated using a modified version of the NIH
Treatment Fidelity Framework (27). For training purposes,
a random sample of 10 studies were identified and coded
by all three coders. To complete certification of coding, it
was intended that the two secondary coders would complete
sets of 10 additional studies along with the lead coder. Inter-
coder agreement would be calculated after each set of 10
articles was completed until reliability (as measured by
prevalence-adjusted and bias-adjusted Kappa, PABAK
(34)) was above 0.80 for all items. Because of the large
variability in reporting across the studies, the decision was
later made to have two coders independently code all stud-
ies. Coders met bi-weekly throughout the coding process
to refine operational definitions and adjudicate differences.
The author of the NIH Treatment Fidelity Framework was
contacted when additional clarification on items was
needed. Three measures of inter-coder reliability (PABAK,
standard Kappa and % agreement) were used to calculate
reliability of all items in the tools subsequently.
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Treatment fidelity (National Institutes of Health treatment
fidelity framework)
Treatment fidelity was coded using a modified version the
NIH Treatment Fidelity Framework. The framework
includes five primary domains of fidelity: treatment design,
provider training, treatment delivery, treatment receipt and
treatment enactment. Items within each domain were coded
as present or absent. If an intervention was multicompo-
nent, a fidelity indicator was marked present if it was
described for at least one component. Modifications to the
original framework are presented in Table 2. Specifically,
one item (treatment design information about intended
content) was split into three items to provide more details.
Because consensus on the discrete components of interven-
tion content does not yet exist, we built on work in other
fields to specify three components: (35,36) behaviour
change techniques, target behaviours and therapeutic
alliance. Next, the original item related to dose delivered
was expanded to mirror the three dose-intended items,
putting increased emphasis on this component. Lastly, a
single item was added to evaluate content delivered. This
item was not split into the three content components as
was carried put earlier, because of the very limited reporting
of these items. Three items were excluded from the
framework for this synthesis. The first, regarding the

comparison arm, was excluded as only a single intervention
group was evaluated. The remaining two were excluded as a
reliable operational definition that could not be reached.
Domain summary scores were calculated for each study by
summing the number of items coded as present.

Study quality (Delphi checklist)
The Delphi checklist (33) was used to measure study quality.
This checklist was designed to evaluate the quality assess-
ment of RCTs. It includes nine items with yes or no response
options developed using a Delphi consensus procedure. The
final items included (i) was a method of randomization
performed; (ii) was treatment allocation concealed; (iii) were
randomized groups similar at baseline; (iv) were eligibility
criteria specified; (v) was the outcome assessor blinded; (vi)
were participants blinded; (vii) were treatment providers
blinded; (viii) were point estimates and measures of variabil-
ity reported for the primary outcome and (ix) was an intent-
to-treat analysis included. A summary score was calculated
by summing the number of yes’s coded for a single study.

Summary measures and analysis

Descriptive statistics including counts, frequencies, means
and standard deviations were calculated for all items when

Table 1 Study selection criteria following the PICOS guidelines

Inclusion criteria Exclusion criteria

Population • Studies targeting children ages 2 to 18 • Studies targeting pregnant women, infants and adults
• Studies targeting children who are underweight
• Studies targeting participants who are hospitalized, in
residential overnight camps or are in assisted living

Intervention • Behaviour change intervention aiming to impact child,
parent or family weight-related behaviours

• Pharmacologic or surgical interventions
• Breastfeeding interventions

• Interventions delivered in any modality (e.g. in person,
phone or web), format (e.g. individual/family or group) or
setting (e.g. school, clinic or community)

• Prescribed diet or exercise or environmental
interventions with no behavioural component
• Interventions delivered entirely during the school day or
community-wide interventions where fidelity cannot be
feasibly measured at the individual or family level

Outcome • Objective measure of child weight outcome (e.g. BMIz or
% overweight)

Study design • Individual or group randomized controlled trials
published as original articles

• Observational studies (e.g. developing but not testing
interventions, developing theoretical frameworks,
validating outcome measures, correlates of obesity, case
studies, cohort studies or case-control studies)
•Quasi-experimental studies (e.g. pre/post studies or non-
randomized control group)

• Study articles published after 1990 • Cross-sectional (as opposed to cohort) group
randomized trials

• Study articles published in English • Secondary syntheses of randomized controlled trials not
likely to report on treatment fidelity (e.g. study recruitment
or study measure development)

• Study articles reporting intervention descriptions or
fidelity data for the primary intervention (e.g. design
papers, process evaluations and cost-effectiveness
analyses)

• Secondary syntheses of existing literature (e.g.
systematic reviews, commentaries or book chapters)
• Unpublished works (e.g. dissertations or abstracts)

PICOS, participants, interventions, comparisons, outcomes and study design.
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Table 2 Specific items coded using the National Institutes of Health Treatment Fidelity Framework

Borelli 2005 item Adapted operational definition

Treatment design Provided information about treatment dose intended
1. Length of contact sessions Must report entire session length, not only the length of an

activity within a session.
2. Number of contact sessions Must report for at least one component.
3. Duration of treatment over time Must report treatment duration specifically, not evaluation

period.
Provided information about treatment content intended The next three items were added for this review.

4. Behaviour change techniques Must report at least one strategy to induce behaviour
change (e.g. goal setting).

5. Target behaviours Must report targeting at least one weight-related behaviour
(e.g. physical activity).

6. Therapeutic alliance Must report a design element addressing the participant/
provider relationship.

X Provided information about the comparison treatment This item was not coded for this review.
7. Mention of provider credentials Includes credentials for any provider, as originally

designed or otherwise.
8. Mention a theoretical model or clinical guidelines May be referenced anywhere in the manuscript.

Provider training 1. Description of how providers were trained Must report the method of training (e.g. role play); training
content not included.

2. Standardized provider training Must report how training was similar for all providers;
training length not included.

3. Measured provider skill acquisition post-training Must be reported for at least one component and can
include accreditation.

4. Described how provider skills maintained over time Must be reported for at least one component
(e.g. supervision or ongoing training).

Treatment delivery Provided information about dose delivered The next three items were added for this review.
1. Length of contact sessions Must report session length either delivered or received

(e.g. average session length).
2. Number of contact sessions Must report the number of participants completing some

portion of the treatment.
3. Duration of treatment Must report the average duration actually delivered or

received across participants.
4. Provided information about content delivered This item was added for this review.

Must report actual content delivered during treatment
sessions.

5. Method to ensure that content was delivered as
specified

Must report method used during sessions with intent of
improving content delivery.

6. Method to ensure that dose was delivered as specified Must report method used during sessions with the intent of
improving dose delivery.

7. Method to assess if the provider adhered to the content Must report method used to evaluate and report actual
content delivered.

8. Assessed non-specific treatment effects May include participant satisfaction; therapeutic alliance
methods not included.

9. Used a treatment manual Must state ‘treatment manual’ or report written instructions
given to providers.

Treatment receipt 1. Assessed subject comprehension of the intervention
during the intervention period

Must be a method used by the treatment team to assess
skills learned during the intervention period; methods used
by the evaluation team are not included.

X Strategy to improve subject comprehension of the
intervention

This item was not coded for this review.

2. Assessed subject ability to use the intervention skills
during the intervention period

Must be assessment of skills during the treatment session
(e.g. evaluation role play) by the treatment team; methods
used by the evaluation team are not included.

X Strategy to improve subject performance of intervention
skills

This item was not coded for this review.

Treatment enactment 1. Assessed subject performance of the intervention skills
in settings which the intervention might be applied

Must mention assessment of learned skills performed
outside treatment sessions by the treatment team;
methods used by the evaluation team are not included.

X Strategy to improve subject performance of intervention
skills in settings which the intervention might be applied

This item was not coded for this review.
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appropriate. Three measures were used to calculate inter-
coder agreement as recommended by the Guidelines for
Reporting Reliability and Agreement Studies (37). The
PABAK was calculated in addition to traditional measures
(Cohen’s kappa and% agreement) as it may be more appro-
priate when the prevalence of an endorsed item is low (34).
A study quality score (Delphi index) and treatment fidelity
scores (overall and by domain) were calculated for each
study by summing the total number of items present for a
given study. Associations between the outcome of overall
treatment fidelity (possible range: 0 to 26) and predictors
(i) study quality (possible range: 0–9); (ii) publication year
(in quartiles) and (iii) number of articles reviewed per study
(1 vs. >1) were evaluated using general linear regression.
Statistical significance was considered a p-value less than
0.05. All analyses were conducted using SAS 9.3.

Results

Study selection and data extraction process

Figure 1 shows the flow diagram of the process for this
review. Overall, 3,455 studies were excluded after abstract
and title review with high inter-coder agreement
(PABAK=0.85, kappa = 0.77, % agreement = 0.92), and
814 articles were excluded after full-text review with
adequate inter-coder agreement (PABAK=0.78,
kappa = 0.75, % agreement = 0.89).

Descriptive characteristics of included studies

Descriptive information for the 193 included studies is
presented in Table 3. Most of the studies were individually

randomized trials, conducted in the USA and published
after 2008. Average study quality, as measured by the
Delphi checklist, was 4.7 (SD=1.4) out of nine possible
items. The sample for this systematic review was limited to
RCTs, and thus, all of the included studies reported some
method of randomization. Because of the type of interven-
tions included in this review, none had providers who were
blinded to treatment condition, and very few had
participants who were blinded to treatment condition
(N = 5, 3%). Almost all studies reported point estimates
and measures of variability for one or more weight out-
comes (N = 178, 92%), and almost all specified eligibility
criteria (N = 168, 88%). More variability was seen in the
remaining items. The inter-coder agreement for the Delphi
study quality items was high, with a mean (SD) for PABAK,
Kappa and % agreement of 0.85 (0.12), 0.53 (0.31) and
0.92 (0.06), respectively. Few studies included children in
the normal weight range. Most studies evaluated in person
interventions delivered in university or clinic settings. The
selected interventions were evenly split between group and
individual treatment, or the combination. Most intervened
on both parents and children and targeted diet and physical
activity combined.

Reporting of treatment fidelity in included studies

The overall inter-coder agreement for this measure was
high with a mean PABAK across all items of 0.83
(SD=0.09). Coders had near-perfect agreement (0.80 to
1.00) for 79% of items, substantial agreement (0.60 to
0.79) for 17% of items and moderate agreement (0.40 to
0.59) for only 4% of items (38). The mean Kappa was
0.55 (SD=0.23), and the mean % agreement was 0.92

Figure 1 Flow of articles through the search and selection process.
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(SD =0.05) for these same items. Complete results for inter-
coder agreement of each item can be found in the
Supporting information (Table S1). The results from the
NIH Treatment Fidelity Framework are presented in Fig. 2.
There was large variability in reporting of treatment fidel-
ity across the five domains; treatment design elements were
reported with the highest frequency. Proportion of specific
items ranged from 4% (treatment enactment: reporting
method to assess participant comprehension) to 99%
(treatment design: reporting target behaviours). Eighty-
seven percent of studies (N = 168) reported less than half
the items. Individual study results are provided in the
Supporting information (Table S2). The specific methods

used to report selected constructs within each domain are
reported in Table 4 and described subsequently.

Treatment design
The percent of studies reporting some information on the
intended dose was high (ranging from 77% to 94%),
although the methods of the reporting varied largely as
shown in Table 4. Almost all studies reported at least some
information about the behaviour change techniques used
and the targeted weight-related behaviours, but again, the
variability in the methods with which these were reported
was high. Very few used standard definitions of behaviour
change techniques such as the behaviour change technique

Table 3 Summary characteristics of included studies, N = 193†

N or Mean % or SD

Studies with more than one article included 64 33%
Study length (months) 13.0 10.4
Study participants (N) 153 206
Study design GRT 33 17%

Randomized controlled trial 160 83%
Study country United States of America 106 55%

Europe, Australia or Canada 64 34%
Other 23 11%

Study year 1990–2007 52 27%
2008–2010 55 29%
2011–2012 51 26%
2013–2014 35 18%

Study quality Method of randomization used 193 100%
Treatment allocation concealed 57 30%
Groups similar at baseline 123 64%
Eligibility criteria specified 169 88%
Outcome assessor blinded 50 26%
Care provider blinded 0 0%
Participant blinded 5 3%
Point estimates and variability presented 178 92%
Intention-to-treat analysis included 122 63%

Participant age Ages 2–11 79 41%
Ages 12–18 84 44%
Ages 2–11 + 12–18 29 15%

Participant weight status Overweight/obese 144 75%
Normal + overweight/obese 49 25%

Intervention mode In person 130 67%
Phone/web/email/text 12 6%
In person + phone/web/email/text 50 26%

Intervention setting Home 15 8%
School/community 36 19%
Clinic/university 65 34%
Home + school/community/clinic/university 51 26%
School/community + clinic/university 7 4%

Intervention format Individual 64 33%
Group 70 36%
Individual + group 57 30%

Intervention participants Parent 20 10%
Child 20 10%
Parent + child 153 80%

Intervention target behaviour PA/TV 14 7%
Diet 12 6%
PA/TV + diet 166 86%

†Not all categories add up to 193 as some studies did not report certain intervention information.
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taxonomy (BCTTv1) (39). Information about the approach
to addressing therapeutic alliance was not commonly re-
ported. The most common method was to use a consistent
therapist to deliver all sessions for a given participant. Pro-
vider credentials were reported more commonly and often
included profession, education or both. Some gave provider
characteristics in addition to credentials (e.g. gender and
race/ethnicity), which were not captured by this tool. Over
half the studies mentioned some theoretical framework or
clinical guideline. Common theoretical models were social-
ecological model or social-cognitive theory; common types
of therapy were motivational interviewing or cognitive-
behavioural therapy.

Provider training
Few studies provided details on the training protocols for
their providers. Some authors mentioned that providers
were trained or reported the content or length of the train-
ing. These instances are not captured by this tool. The
reporting of how provider skills were maintained over the
course of the intervention was more common. The methods
for maintaining skills most often included ongoing supervi-
sion or booster trainings.

Treatment delivery
Overall reporting of treatment delivery was lower compared
with the treatment design domain. Information about the
dose or content delivered was not often reported, with the
exception of number of contact sessions (74%). The most
common way to report number of sessions delivered was
to report the number of participants with session attendance
in categories (e.g. N participants completed the interven-
tion, N participants were high attenders or N participants
completed at least half of the intended sessions). Of those
who reported the amount of content delivered during
sessions (N = 17), three (18%) reported specific behaviour

change techniques, and four (24%) reported the weight-
related behaviours targeted.

Treatment receipt and enactment
Methods to assess participant receipt during treatment ses-
sions were the least likely to be reported relative to the other
four domains. Some examples of the methods used to assess
participant comprehension of content were in session quiz-
zes or asking participants to recall treatment messages.
Methods to assess participants’ use of intervention skills
were most common in group physical activity programs
and included the accelerometers or heart rate monitors to
determine if children were able to maintain a certain inten-
sity of activity. Measurement of participant enactment of
skills outside of treatment sessions was more commonly
assessed than receipt of these skills. The most common
example of this was the provider review of self-monitoring
logs.

Treatment fidelity and study quality, number of
included articles, and publication year

The summary scores for the NIH Treatment Fidelity
Framework are provided in Table 5. There was a statisti-
cally significant positive association between study quality
as measured by the Delphi checklist and treatment fidelity
(β = 0.61, p<0.01). There was also a statistically significant
association between the number of articles included for a
given study and treatment fidelity, with higher fidelity
reporting by studies with more than one included article
(β = 1.8, p< 0.01). There was no relationship between pub-
lication year and treatment fidelity (β = 0.20, p = 0.26).

Discussion

The primary aim of this systematic review was to under-
stand how behavioural paediatric obesity interventions

Figure 2 Reporting of treatment fidelity, N = 193 studies.
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Table 4 Methods used to measure treatment fidelity, N = 193 studies

N %

Treatment design Length of sessions, N = 149
Approximate length (e.g. about 1 h) 9 6
Minimum or maximum length 6 4
Range of lengths (e.g. 15–30 min) 22 15
Exact length 98 66
Length using multiple methods 13 9

Behaviour change techniques, N = 190
Referring to type of therapy (e.g. motivational interviewing) 9 5
Used standardized definitions (e.g. BCTTv1) 6 3
Mapped to specific components of a theoretical model 2 1
Method not specified 173 91

Therapeutic alliance, N = 27
The same provider delivered all sessions (i.e. continuity of care) 20 74
Used rapport-building techniques 6 22
Used both of the earlier methods 1 4

Provider credentials, N = 131
Education level (e.g. Master’s level counsellors) 14 11
Previous profession (e.g. dietician) 77 59
Reported both of the earlier methods 40 31

Theoretical framework, N = 112
Clinical guidelines 10 9
Counselling approach or type of therapy (e.g. motivational interviewing) 28 25
Theoretical model (e.g. social ecological model) 56 50
Reported more than one of the above methods 18 16

Provider training Standardize provider training, N = 17
Standardized training materials 8 47
Providers attend same training 3 18
Single trainer lead all trainings 1 6
Accredited or recognized training programs 3 18
Method not specified 2 12

Provider skill acquisition post-training, N = 11
Paper/pencil skills test 3 27
Coding of observed certification sessions 3 27
Method not specified 5 45

Method to maintain provider skills, N = 48
Ongoing supervision only 30 63
Periodic booster training and ongoing supervision 7 15
Reviewing recorded or observed session and ongoing supervision 10 21
Formal evaluations of adherence to protocol triggering retraining 1 2

Treatment delivery Length of sessions, N = 14
Number of session delivered in intended length 1 7
Approximate length of sessions delivered 2 14
Range of session lengths delivered 2 14
Average session length 9 64

Number of sessions, N = 142
Average number of sessions attended per participant 37 26
Session attendance by category (e.g. low, medium or high) 74 52
Percent of sessions attended (e.g. 80% of sessions attended) 31 22

Content delivered, N = 17
Average amount of content delivered per participant 2 12
Average amount of content delivered per session 3 18
Number of sessions delivered above a certain threshold 2 12
Percent of content delivered overall 10 59

Method to ensure content delivered, N = 25
Protocols or scripts during intervention sessions 5 20
Provider checklists during intervention sessions 8 32
Computer-generated algorithm to determine content delivered 12 48

Method to assess provider adherence to content, N = 39
Interventionist reported 9 23

(Continues)
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report treatment fidelity within RCTs. Historically, the
‘treatment fidelity’ framework has been used in clinical
fields (e.g. psychotherapeutic treatment studies). With this
review, we have shown that treatment fidelity is highly rele-
vant, but not fully reported, in behavioural intervention
studies designed to prevent and manage obesity. Across this
field, researchers were largely successful in reporting treat-
ment design, including identification of theoretical frame-
works guiding the intervention development. This is
consistent with findings from those who have reviewed
literature using the NIH Fidelity Framework in other fields
(27,29,30). Within treatment design, reporting of elements
related to therapeutic alliance was relatively low. This item
was added by the current research team under the treatment
design domain (not within non-specific factors under treat-
ment delivery), as studies in clinical psychotherapy settings
have consistently found it to be an essential component of
participant engagement and treatment outcomes (36).
While the term ‘therapeutic alliance’ (i.e. the quality of the
therapist–client relationship) has its origins in clinical psy-
chotherapy settings, the concept is broadly applicable to

any person-to-person intervention in which there is a rela-
tionship between the participant and interventionist (e.g.
cognitive, behavioural and psychoeducational). Therapeutic
alliance has been widely studied in both intervention and
prevention trials (e.g. family-based substance abuse preven-
tion, family-based interventions for at risk youth and
relapse prevention) and has been consistently shown to be
a major variable in explaining both dropout rates and
treatment efficacy (40,41). Thus, it should be adequately ad-
dressed during the design phase. Our findings also indicate
that some aspects of treatment delivery, including number
of sessions and participant satisfaction with the interven-
tion, are reported at a high frequency. Other aspects of
treatment delivery, such as length of session and content
delivered, are reported very infrequently.

Findings from this review highlight additional areas for
improvement with respect to treatment fidelity reporting.
Components in the domains of provider training, treatment
receipt and treatment enactment were infrequently reported.
This is in contrast to reviews utilizing the NIH Fidelity
Framework in other areas that found higher reporting of en-
actment (42,43). It should be noted that one enactment item
(Reporting use of a strategy to improve subject performance
of intervention skills) was excluded from this review, as
adequate reliability could not be obtained. This is likely
because of the low prevalence and high variability in
methods of this item across this field. The importance of
provider training was highlighted in recent research of Brose
et al. (44) that found availability and use of a training man-
ual were associated with better outcomes for smoking cessa-
tion interventions (44). Further, using more robust methods
to evaluate participant receipt and enactment can highlight
potential breakdowns in the pathway from treatment design

Table 4 (Continued)

N %

Independently coded via observation or session recording 28 72
Method not specified 2 5

Non-specific treatment effects, N = 63
Evaluated a measure of participant satisfaction 61 97
Evaluated therapist characteristics 1 2
Evaluated non-intended behaviour change techniques 1 2

Treatment receipt Method to assess participant comprehension, N = 7
Participant quizzes 5 71
Participant recall of learned concepts 1 14
Provider evaluation of comprehension 1 14

Method to assess ability to use intervention skills, N = 13
Objective measures (e.g. heart rate monitor or accelerometer) 8 62
Participant self-report 1 8
Provider direct observation 4 31

Treatment enactment Method to assess performance of intervention skills, N = 44
Participant report of behaviour change techniques used between sessions 5 11
Provider evaluation of self-monitoring logs 31 70
Provider evaluation of homework assignments 7 16
Provider observation of home environment or behaviours 1 2

Table 5 Summary scores for the NIH treatment fidelity framework,
N = 193 studies

M SD Min Max

NIH Treatment Fidelity Framework
Summary Score (24 items)

8.67 2.63 1 17

Treatment design score (8 items) 5.97 1.25 1 8
Provider training score (4 items) 0.54 0.89 0 4
Treatment delivery score (9 items) 1.82 1.48 0 8
Treatment receipt score (2 items) 0.10 0.32 0 2
Treatment enactment score (1 item) 0.23 0.42 0 1

NIH, National Institutes of Health.
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to participant outcomes. As shown in Table 4, there is room
for improvement in the quality of methods selected to mea-
sure fidelity within each domain. Within the field, emphasis
has been placed on moving towards objective, valid and
reliable methods to measure study outcomes (e.g. physical
activity). This same emphasis should be placed on using
rigorous methodology to measure treatment fidelity. For
example, only one of the 44 studies reporting a method to
assess treatment enactment used an objective measure
(specifically, observation of home environment or
behaviours).

In examining specific studies for completeness, only a sin-
gle study (of 193 evaluated) included at least one item from
each of the five domains, and this study (the HIKCUPS
study) was tied for the highest proportion of reported items
at 71%. This is notable in that Borrelli et al. highlight the
mutually exclusive nature of the five domains (27). Inatten-
tion to one domain could threaten the internal validity of a
study. It is important to mention that reporting on treatment
fidelity may be diminished because of space limitations in
journals as opposed to what was actually implemented.
Again, this may reflect prioritizing outcome evaluation over
treatment fidelity evaluation. It is necessary to report infor-
mation about each of these domains to fully understand the
quality of the intervention and nuances of implementation.
In addition, this would allow standardized comparisons
between interventions so that the specific components that
produce behaviour changes may be identified. To address
space limitations, authors should consider publishing sepa-
rate articles addressing treatment fidelity. We found that
the number of published articles included for a given study
was associated with reporting of treatment fidelity. The
aforementioned HIKCUPS study had nine published articles
included in this review (the most of any included study).
Two of these articles focused heavily on treatment fidelity,
one on study design (45) and one on process evaluation
(46). This multi-paper approach allowed the authors to ded-
icate significant space to the description of treatment fidelity
components and may have contributed to their success in
addressing all five domains.

The current review also sought to examine associations of
treatment fidelity and study quality. It could be posited that
those designing more rigorous studies may also design more
rigorous treatment fidelity methods, thus having better
reporting. In this review, there was a positive and significant
association between study quality and treatment fidelity.
Still, within the highest-quality studies (six or more items
on the Delphi checklist, N = 49 studies), an average of only
37% (SD=11%) of treatment fidelity items was reported.
Interestingly, this study found no association between treat-
ment fidelity reporting and year of publication, contrary to
the findings of interventions to address second hand smoke
(43). This is further evidence that efforts are needed to help
researchers improve their published descriptions of

treatment fidelity. As a first step, detailed recommendations
for improving treatment fidelity reporting are presented in
Table 6. Additionally, we urge researchers within the field
to continue refining the available treatment fidelity
reporting tools and to develop and publish rigorous
methods for reporting specific items within the treatment
fidelity domains.
Funding agencies and professional organizations can also

help obesity researchers to become leaders in treatment
fidelity. Specifically, funders could require applicants to
describe methods to assess treatment fidelity within grant
applications. As mentioned previously, treatment design el-
ements were the most commonly reported fidelity domains
in this review, which is likely because of the inclusion of
these items in the research plan methodology of grant
applications. Requiring investigators to include all compo-
nents of treatment fidelity may motivate researchers to
more intentionally measure the multiple domains of treat-
ment fidelity. However, it is important to note the addi-
tional costs associated with this level of methodological
rigor and will have budget implications which should be
anticipated by funding agencies. Professional organizations
and associated journals can also aid in moving forward the
science by requiring the use of existing checklists (e.g.
WIDER, TiDiER or NIH Fidelity Framework checklists)
by authors during submission and during the peer review
process. To further encourage work in this area, obesity re-
searchers should propose symposia focusing on treatment
fidelity at national obesity meetings and those who sit on
editorial boards should bring these issues forward. Finally,
journals could offer submission categories for treatment
fidelity articles, analogous to the ‘Study Design, Statistical
Design and Study Protocols’ option offered by contempo-
rary clinical trials.
This systematic review has a number of strengths that

bolster the findings. Inter-coder reliability was high and
comparable to other systematic reviews using this measure
(27,42,43,47). Further, a thorough approach to coding
was taken, such that two reviewers independently coded
all studies and adjudicated differences. This project under-
took an expansive review with broad inclusion criteria
spanning a 24-year period to fully capture the state of the
field. Third, strong methodology was employed, i.e. follow-
ing Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines, following reliability reporting
recommendations to include multiple measures of reliability
at each step and for each item (Table S1), registering the
review on PROSPERO along with publication of the search
strategy, and including the entire data table in the
Supporting information (Table S2). Finally, this work went
beyond looking simply at the presence of treatment fidelity
items to characterizing the specific methods used by re-
search teams, which have been a noted limitation of previ-
ous reviews.

Treatment fidelity review M. M. JaKa et al. 11obesity reviews

© 2016 World Obesity



There are limitations that should be noted. Incomplete
descriptions of intervention components within a treatment
arm made evaluating fidelity by treatment component (e.g.
home visits vs. group classes) impossible. To address this
in the future, authors should be clear in defining the
designed setting, participants and mode. Similarly, multiple
interventions are often compared in RCTs; however, this
project focused exclusively on fidelity reporting in one inter-
vention arm, selected by the reviewers. Authors should be
urged to report detailed treatment fidelity for each compo-
nent of all intervention groups whether or not they are the
primary intervention of interest. This would allow future
systematic reviews to compare fidelity between study arms.

Lastly, the current review did not evaluate the level of
fidelity within a study (e.g. adequacy of the reported dose
or content delivered). Future systematic reviews can use
treatment fidelity to answer important questions, such as
determining the optimal treatment dose for behavioural
paediatric obesity interventions. Researchers have begun
to examine associations between intervention content and
outcomes (48–51). However, this work is hampered by
low levels of fidelity reporting across the field. By giving
more attention to the reporting of all components of treat-
ment fidelity, from design to enactment, it is likely that these
components will be better implemented, and the effective-
ness of paediatric obesity interventions will improve.

Table 6 Specific recommendations for future reporting of treatment fidelity in behavioral interventions to manage or prevent pediatric obesity

Recommendations

Treatment design • Clearly report the intended mode (e.g. in person or phone), setting (e.g. school or home), format (e.g. group or individual)
and target participant (e.g. parent or child) for each component of the treatment.
• Report intended dose in terms of length (e.g. minutes), number, duration (e.g. months), pace (e.g. constant or tapered) and
density (e.g. weekly).
• Clearly distinguish between treatment duration and study duration, as well as which sessions are intended to deliver
treatment and which are intended to collect data for study evaluation.
• Use consistent definitions of behaviour change techniques (e.g. the behaviour change technique taxonomy, BCTTv1 (39)).
• Use theoretical frameworks to guide choice of behaviour change techniques (e.g. intervention mapping (52)).
• Report detailed information about the behaviours targeted within diet and physical activity (e.g. fruit and vegetable intake or
portion control). A consistent taxonomy of target behaviours for paediatric obesity interventions should be developed.
• Clearly distinguish between intended components (e.g. dose, content and provider credentials) and what was actually
delivered.
• Report relevant provider characteristics (e.g. years of experience, gender and race/ethnicity) in addition to academic or
professional credentials.
• Report information on how specific constructs from theoretical frameworks were chosen (e.g. APEASE criteria (35)).

Provider training • Provider training should be tailored based on baseline provider skills assessments or and this information should be
reported (53).
• Provider training should be reported as both what was intended and what was ultimately delivered.
• Detailed information about provider training should also include information about the content and dose of the training.
• Utilize and report provider certification prior to delivering treatment, with a gold standard method of directly observing and
coding standardized certification sessions.
• Identify appropriate evidence-based methods to maintain provider skills over time (e.g. clinical supervision) (42).

Treatment delivery • Report detailed information on the mode, setting and format of sessions actually delivered if different from originally
designed.
• Report detailed information on the dose (e.g. length, number, duration, pace and density of sessions delivered) and content
(e.g. behaviour change techniques and target behaviours) actually delivered across all participants randomized to the
treatment.
• Use direct observation or recordings to code and report content delivered to avoid self-presentation bias that may occur if
relying on provider report (54). Conversely, if the purpose of having a provider report treatment delivery is to improve
adherence, the method should be completed by the provider during treatment sessions.
• Non-specific factors are not systematically measured, and the definitions are not clear in the literature (55). However, best
practice would be to have an independent observer code for the delivery of non-intended behaviour change techniques and
to have participants report satisfaction.
• Publish treatment manuals as supporting documents.

Treatment receipt • Distinguish between dose/content delivered and dose/content received, which may vary depending on the mode of delivery
(e.g. e-mail vs. in person) or the treatment format (e.g. individual vs. group).
• Analogous to treatment delivery, (i) utilize provider methods (e.g. in session skills assessments) to ensure treatment receipt
during intervention sessions and (ii) independently evaluate participant receipt for reporting purposes. Validated methods
and tools should be developed for use within the field.

Treatment enactment • Utilize methods to report participant enactment of learned skills during the treatment period (but outside of treatment
sessions) and participant enactment after the treatment period has concluded. The latter may be thought of as participant
retention of skills.
• As with treatment delivery and receipt, use provider-completed methods (e.g. provider observation of participant
behaviours in vivo) to ensure enactment and independent evaluation of participant enactment for reporting purposes.
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Obesity researchers have the opportunity to be in the van-
guard of behavioural research and can lead the discipline
forward by improving standards for reporting within our
field, ultimately leading to more effective interventions.
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