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Abstract
Background Intervention fidelity refers to whether an inter-
vention has been implemented as intended. Trials of infant 
feeding behavioral interventions to prevent childhood obe-
sity show inconsistent evidence of effectiveness. However, 
intervention fidelity has not been previously explored 
within these trials, limiting interpretation of findings.
Purpose To review the use and/or reporting of strategies 
to enhance and assess intervention fidelity within trials 
of infant feeding interventions to prevent childhood obe-
sity, and their association with study quality, effective-
ness, and publication year.
Methods Seven electronic databases were searched, 
with articles screened for inclusion by two reviewers. 
The National Institutes of Health Behaviour Change 
Consortium fidelity checklist was used to assess use 
and/or reporting of fidelity strategies across five 
domains (design, provider training, delivery, receipt, and 
enactment).

Results Ten trials (16 papers) were identified. Average 
use/reporting of fidelity strategies was moderate (54%), 
ranging from 28.9% to 76.7%. Levels of use/reporting 
ranged from 15.9% in the domain of provider training to 
95% for enactment. No association was found between 
these levels and study quality, effectiveness, or publica-
tion year.
Conclusions The moderate use/reporting of fidelity 
strategies within trials of infant feeding interventions 
suggests that previous findings of inconsistent effect-
iveness may not fully reflect the intended interventions. 
The review highlights key considerations for improving 
future research, both in the area of behavioral infant 
feeding and wider behavior change literature. This 
includes improving reporting across all fidelity domains 
and ensuring an enhanced focus on provider training 
and control group content to optimize the translation of 
research into practice.
PROSPERO Registration number CRD42016033492.

Keywords  Childhood obesity • Infant feeding • 
Behavior change • Fidelity • Complex interventions

Background

Childhood obesity is one of the most serious current 
global public health challenges according to the World 
Health Organization, with an estimated 40.6 million 
children under the age of 5 years affected by overweight 
or obesity in 2016 [1]. Overweight and obesity in chil-
dren are associated with a number of adverse health 
outcomes; some of which include the development of 
cardiovascular disease, type 2 diabetes, musculoskel-
etal disorders, certain forms of cancer, and issues such 
as anxiety, depression, and lower self-esteem [2–7]. 
Moreover, overweight and obese children are likely 
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to become overweight adults, with such health issues 
tracking into later life [8]. As such, childhood obesity 
is an issue requiring urgent attention, necessitating an 
increased focus on prevention.

Observational research indicates that early infant 
feeding behaviors in the first 2 years of life are associated 
with the later development of childhood overweight and 
obesity [9, 10]. These include behaviors such as inappro-
priate weaning practices [11], early introduction of solid 
foods, and nonresponsive feeding [12]. Additionally, the 
protective effects of breastfeeding against the develop-
ment of obesity have been consistently demonstrated [13–
15]. As such, behavior change interventions to improve 
feeding practices in infants up to 2 years of age have an 
important role to play in terms of childhood obesity pre-
vention [16]. However, to be able to fully interpret the 
findings of behavioral infant feeding interventions and 
to translate successful findings into practice, knowledge 
of how and why these interventions work or do not work 
is crucial. To achieve this, a thorough understanding and 
evaluation of their implementation is necessary.

Intervention fidelity is a key element of the imple-
mentation of behavior change interventions [17, 18] and 
refers to the extent to which an intervention is actually 
implemented as intended by the intervention develop-
ers. This includes not only aspects such as the delivery 
of the intervention by its providers, but also how the 
developers intend intervention participants or recipients 
to engage with the intervention [19, 20] (e.g., parents/
carers will need to understand and acquire interven-
tion-related skills in order to apply them and change 
infant feeding practices). In behavior change research, 
intervention fidelity has also been defined as “the meth-
odological strategies used to enhance and monitor the 
reliability and validity of behavioural interventions” [21]. 
This includes using strategies or methods to enhance or 
promote fidelity (e.g., intervention manuals), as well as 
the methods used to assess it (e.g., using direct observa-
tions, self-reported checklists). Enhancing intervention 
fidelity may influence the effectiveness of interventions, 
and previous studies have shown positive correlations 
between fidelity and intervention effectiveness [22, 23]. 
Intervention fidelity is therefore of paramount impor-
tance for interpreting the effectiveness outcomes of a 
behavior change intervention, as without it we are only 
really assuming that the intended intervention is actually 
being evaluated. Greater transparency of the interven-
tion process across the designer–provider–recipient path-
way also facilitates scientific replication and improved 
translation of knowledge from research into policy and 
practice [24]. In particular, assessing intervention fidelity 
within interventions delivered by healthcare profession-
als is vitally important as it enables a greater understand-
ing of the implementation challenges faced in real-life 
healthcare settings, of critical importance for informing 

the development of relevant and realistic policy and 
practice-based guidance [17, 25]. Despite its importance, 
several reviews have previously demonstrated that inter-
vention fidelity is often poorly addressed within trials 
of behavioral interventions [19, 20, 26–29]. Moreover, 
although there is evidence to suggest that fidelity may 
be improving over time in specific areas such as aspects 
of tobacco research [23], the same has not been found 
for childhood obesity research involving children over 
2 years of age [30]. However, it is unknown how interven-
tion fidelity in infant feeding intervention research (i.e., 
involving children aged 0–2) has been addressed to date 
or its progress over time.

Currently, evidence from reviews of clinical trials is 
inconclusive or shows minimal effectiveness of infant 
feeding behavioral interventions on outcomes [31–33]. 
However, little is known about the actual implementa-
tion of these interventions and the fidelity with which 
they have been put into practice in these trials. This limits 
our ability to interpret effectiveness outcomes or to suc-
cessfully replicate interventions. Although they did not 
assess fidelity of included studies, in their recent review 
of prevention interventions in childhood obesity, Redsell 
et  al. suggested that issues in relation to the reporting 
of participant adherence and fidelity of delivery may 
have contributed towards explaining the smaller effect 
sizes found [31]. Jaka et al. (2016) recently reviewed the 
reported use of fidelity strategies within childhood obe-
sity prevention and intervention studies and found that 
fidelity was poorly addressed and reported within this 
area; however, studies of higher quality performed sig-
nificantly better [30]. However, this review only involved 
studies with children above 2 years of age and did not 
include infant feeding interventions. Furthermore, only 
fidelity in one treatment/intervention arm selected by 
the authors was evaluated, regardless of whether mul-
tiple intervention arms were present, as is often the case 
in trials. Fidelity information pertaining to any control 
groups was also not included, which is considered a key 
component of intervention fidelity [26, 34] and will be 
explored in this review.

The National Institutes of Health Behaviour Change 
Consortium (NIHBCC) fidelity checklist was specifi-
cally developed in 2005 to assess how intervention fidel-
ity is addressed within health behavior change research 
[21, 26] and has been previously used in several reviews 
of fidelity of behavioral interventions [23, 27, 28, 35–37]. 
Validity and reliability of the checklist have also been 
previously established [23, 26, 38]. The checklist was 
updated in 2011 [39] to address additional aspects such 
as cultural considerations and behavioral theory and now 
consists of 40 components or strategies to enhance and 
assess intervention fidelity across five domains, includ-
ing the intended treatment of participants in both inter-
vention and control groups [26, 39]. The five domains 
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are as follows: (i) Study Design relates to whether an 
intervention adequately assess its hypotheses in relation 
to the underlying theory and mechanisms of action of 
the study; (ii) Training of Providers relates to training 
procedures and whether providers are able to deliver the 
intervention as intended; (iii) Treatment Delivery refers 
to providers’ actual delivery of the intended intervention 
in both control and treatment groups; (iv) Treatment 
Receipt relates to whether participants are able to per-
form intervention skills and behaviors; and (v) Treatment 
Enactment addresses whether participants actually 
apply intervention skills and behaviors in daily life. The 
structured checklist approach enables fidelity levels or 
scores to be generated for all included studies, facilitat-
ing comparison between studies, individual components/
domains, and other systematic reviews as well as exam-
ination of correlation with intervention effectiveness or 
other variables [26, 39].

The aim of this review is to systematically review 
the use and/or reporting of strategies to enhance and 
assess intervention fidelity within trials of behavioral 
infant feeding interventions delivered by healthcare pro-
fessionals, involving infants aged 0–2  years, to prevent 
childhood obesity. The review objectives are to establish 
NIHBCC fidelity levels/scores for included studies and 
to explore associations between fidelity score and study 
quality, intervention effectiveness, and year of publica-
tion. As demonstrated in previous studies, it was hypoth-
esized that intervention fidelity score would be positively 
associated with study quality [30], intervention effective-
ness [23], and year of publication [23].

Methods

This review was conducted in conjunction with two cor-
responding reviews examining (i) effectiveness [40] and 
(ii) behavior change techniques (BCTs) and theory use 
of infant feeding interventions (Matvienko-Sikar et al., 
under review), registered on PROSPERO (registration 
number: CRD42016033492). One search was conducted 
for all three reviews (as detailed in the following), with 

separate data extraction and analyses conducted for each 
individual review.

Search Strategy and Study Selection

The electronic databases of CINAHL, the Cochrane 
Library, EMBASE, Medline, PubMed, PsycINFO, and 
Maternity and Infant Care were searched in May 2017 
from the earliest date possible. The search combined 
extrapolated terms for “infant” AND “feeding” AND 
“trial” AND “weight” adapted for each database as 
needed (complete sample search strategy provided in 
Supplementary File 1). There were no restrictions on 
language of publication. Reference lists of included stud-
ies and recent systematic reviews in the area were hand-
searched, and authors of included studies were contacted 
to identify gray literature. The criteria for inclusion of 
studies are described in Table  1. Two reviewers (KMS, 
LD) independently screened all study titles, abstracts, and 
full texts, with discrepancies resolved by consensus.

Data Extraction

Two reviewers (KMS, LD) independently extracted 
data from the included studies using a standardized 
form, including details of study design, participant and 
intervention characteristics, and outcome data. Study 
quality was assessed by the same two reviewers using 
the Cochrane Effective Practice and Organization of 
Care tool for assessing risk of bias [41] (seven potential 
sources of bias rated as high, low or unclear risk), with 
disagreement resolved through consensus.

Fidelity data were extracted for each of the eligible 
studies by one reviewer (ET) using the updated NIHBCC 
fidelity checklist [39]. Of the 40 components (48 compo-
nents for four-armed trials), 17 fall within the domain of 
Study Design, seven within Training of Providers, nine 
within Treatment Delivery, and five and two in Treatment 
Receipt and Treatment Enactment respectively [39]. 
The checklist (detailing domains and subsequent com-
ponents) is provided in full in Table 2. For all included 

Table 1 Study inclusion criteria

“PICO” category Description

Participants Full-term infants ≤2 years at intervention commencement; infants considered full-term unless explicitly 
stated otherwise

Intervention Randomized controlled trials, case–control, and quasiexperimental studies of any intervention aiming to 
promote healthy feeding practices to prevent overweight and obesity delivered in any healthcare setting 
(e.g., primary care, hospital) or by at least one healthcare professional with whom parents may have con-
tact during infancy. A healthcare professional was defined as someone who has undergone professional 
training to provide any form of healthcare.

Comparator Any active or “normal care” comparator
Outcome Eligible studies must have included outcomes of early feeding practices (including, but not limited to, tim-

ing and type of weaning foods)
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studies, each component of the checklist was indicated 
as “present” (corresponding to a score of one), “absent 
but should be present” (score of zero), or “not applic-
able” [26]. A  codebook was developed by one of the 
authors (ET) to provide further clarity on components in 
relation to this context, including definitions and specific 
examples for each component (Supplementary File 2). 
Authors were contacted for more details (including unre-
ported/unpublished information), and any additional 
associated publications (e.g., protocols, intervention 
development) were reviewed. Thirty percent of stud-
ies were randomly selected for assessment by a second 
reviewer (KMS), and any disagreement between review-
ers was resolved through discussion and consensus.

Data Analysis and Synthesis

Fidelity data were synthesized according to the individual 
studies, NIHBCC component, and NIHBCC domain as 
recommended by the checklist developers [26] and as con-
ducted previously [23, 27, 28, 35–37]. For individual stud-
ies, a fidelity score was generated by calculating the number 
of components coded as “present” as a proportion of the 
total number of components deemed “applicable” for that 
study. Potentially nonapplicable components (e.g., infor-
mation about treatment dose in a third intervention arm 
for two-armed studies) were specified a priori within the 
codebook (Supplementary File 2), which was used by both 
fidelity reviewers (ET, KMS) to guide this decision-making 
process. For NIHBCC component, the number of stud-
ies using the component (“present”) was calculated as a 
proportion of the number of studies for which that com-
ponent was applicable. For NIHBCC domain, this was 
conducted by calculating the total components present as 
a proportion of the total applicable components for each 
domain. Fidelity scores were interpreted as “low” (≤49%), 
“moderate” (50%–79%) or “high” (≥80%) [26, 42].

Effectiveness data on parental feeding behaviors 
(e.g., responsive and nonresponsive feeding behaviors), 
dietary outcomes (e.g., fruit and vegetable intake) and 
weight outcomes (i.e., body mass index z score) from the 
corresponding review of effectiveness were summarized 
using a vote-counting approach [43–46]. For each study, 
interventions were classified as: not effective (if  0% of 
the study’s outcomes demonstrated positive effects in 
favor of the intervention); low effective (1%–34% of out-
comes had positive effects in favor of the intervention); 
moderately effective (35%–69%); or generally effective 
(≥70%) [47]. Potential associations between fidelity data 
and outcomes of effectiveness or year of first publica-
tion were explored using Spearman’s correlations and 
X–Y scatter plots. Potential associations between fidel-
ity score and study quality were explored in SPSSv23 
for each domain of the risk of bias tool separately using 
one-way ANOVAs.

Results

Ten trials or studies (detailed in 16 papers) were included 
(Fig.  1) [48–63]. Full details of the search results and 
included studies are available in the corresponding review 
of effectiveness [40]. Intervention characteristics for the 
included studies and effectiveness outcomes are summa-
rized in Table 3. In general, the studies were found to be at a 
moderate to low risk of bias (Table 4). Agreement between 
reviewers (ET, KMS) regarding fidelity data extraction was 
79.8%, with 100% consensus achieved following discussion. 
Two studies [56, 60] explicitly reported the result of a fidelity 
assessment for Treatment Delivery. French et al. reported 
fidelity of delivery to be 91%; however, Schroeder et  al. 
reported fidelity of delivery as a range from 50% to 70%, 
making it difficult to synthesize these findings. Through 
informal contact with the author, fidelity of delivery was 
identified as 95% for the INFANT study [53, 54].

Use and/or Reporting of Fidelity Strategies Within 
Individual Studies

Fidelity scores ranged from 28.9% to 76.7% across all 
included studies (Table  5). The average use of fidelity 
strategies across the studies was found to be moderate at 
54%. No study achieved “high” fidelity (≥80%); though, 
the majority (n = 7) scored above the “moderate” cutoff  
(>50%). In-depth fidelity data extracted for all studies 
were provided in Supplementary File 3.

Use and/or Reporting of Fidelity Strategies According to 
NIHBCC Domain and Component

Fidelity scores were variable across both NIHBCC 
domains and components. Domain scores ranged 
from 15.9% (Training of Providers) to 95% (Treatment 
Enactment) (Table  6). Individual component scores 
ranged from 0% to 100% (Table 2). All studies provided 
sufficient information about the intervention content 
and frequency of contact in the treatment group (Study 
Design); however, this information was often insufficient 
in the control group. Within the lowest scoring domain 
of Training of Providers, the majority of studies (n = 8) 
did not provide sufficient description of provider train-
ing, and no assessment of provider skill acquired from 
training was reported by any study. To enhance fidelity 
of Treatment Delivery (47.8%), six studies used treat-
ment manuals or protocols, and three used reminder 
checklists or prompts. Self-reported assessment meth-
ods were most commonly used to assess fidelity within 
this domain (n  =  6). For Treatment Receipt (56%), all 
studies detailed methods to improve participant compre-
hension of intervention, with the majority (n = 9) using 
participant handouts or workbooks to achieve this, but 
only two studies assessed participant understanding 
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or knowledge of the intervention [56, 57]. All studies 
described methods to assess participant use of inter-
vention skills in daily life (Treatment Enactment), with 
most using a participant-reported questionnaire (n = 9). 
Further detail on strategies used by each study is pro-
vided in Table 2.

Association Between NIHBCC Fidelity Score and Study 
Quality/Effectiveness/Year of First Publication

No association was found between NIHBCC fidel-
ity score and any domain of the Cochrane risk of 
bias tool (Table 4). No association was found between 
fidelity score and year of first publication (p  =  .569, 
Spearman’s ρ  =  0.206), or between fidelity score and 
effectiveness on parent feeding outcomes (p  =  .747,  
Spearman’s ρ  =  0.200), dietary outcomes  
(p = 0.229, Spearman’s ρ = –0.446), or weight outcomes 
(p = 0.511, Spearman’s ρ = –0.339). No observable trends 
were seen when data were graphed on X–Y scatter plots 
(Supplementary File 4).

Discussion

This is the first review examining intervention fidel-
ity within trials of  infant feeding behavioral interven-
tions to prevent childhood obesity. Overall, the use 
and/or reporting of  strategies to enhance and assess 
intervention fidelity was found to be moderate within 
the included studies, albeit only marginally above the 
“low” cutoff. Only two studies assessed and explicitly 
reported fidelity of  delivery results. No patterns were 
observed between NIHBCC fidelity score and study 
quality, study effectiveness, or year of  first publi-
cation. This review highlights several key findings 
of  importance for both infant feeding research and 
implementation research in other behavior change 
topics.

This review emphasizes the critical importance of 
adequate reporting of intervention fidelity within tri-
als of interventions to change infant feeding behaviors. 
Despite recent attempts to improve the quality and com-
pleteness of reporting of behavior change interventions, 

Fig. 1. PRISMA flowchart of review search strategy.
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including aspects of intervention fidelity [24, 64, 65], 
this review documented several issues regarding report-
ing. For example, although six studies [49–54, 56, 58–63] 
reported using methods to assess fidelity of intervention 
delivery, only two studies [56, 60] explicitly reported the 
results of this assessment, and a third study [53, 54] pro-
vided this information only through informal contact 
with the author. Although ongoing fidelity assessment 
and monitoring may provide valuable information for 
the research team and identify potential issues with deliv-
ery [21, 39], knowledge of fidelity of delivery also has 

key implications for the interpretation of intervention 
outcomes as discussed in the Introduction section. In an 
attempt to explain the lack of effectiveness within trials 
of UK-based breastfeeding interventions, Hoddinott 
et  al. highlighted the importance of considering fidel-
ity of intervention delivery of active, inactive, and/or 
detractive intervention components [66]. However, insuf-
ficient reporting of the use of intervention fidelity strate-
gies and results precludes this from occurring. Therefore, 
the findings of this review highlight the need for further 
guidance and support for researchers on how to best 

Table 5 Fidelity of individual studies

Study (trial)
NIHBCCa fidelity  
components used (%)

Applicable NIHBCC  
componentsb (n)

Adam et al. (1985) 28.9 38

INFANT
(Campbell et al., 2013; Cameron et al., 2014)

60.5 38

NOURISH
(Daniels et al., 2012; 2013; 2014; 2015)

57.9 38

Fangupo et al. (2015) 44.7 47

French et al. (2012) 76.7 43

Starting early (Gross, 2016) 55.3 38

INSIGHT (Hohman, 2017) 64.1 39

Paul et al. (2011) 53.2 47

Schroeder et al. (2015) 36.8 38

Healthy beginnings (Wen et al., 2011; 2012; 2015) 60.5 38
Total mean fidelity score 54 404

aNational Institutes of Health Behaviour Change Consortium treatment fidelity checklist [39].
bApplicable components relate to the number of components deemed applicable to each study. Total possible applicable components = 48 
(to include trials with four arms).

Table 6 Fidelity of NIHBCCa domain (average and per study)

Study (trial)

Study  
design 
%

Training of  
providers %

Treatment  
delivery %

Treatment  
receipt %

Treatment  
enactment %

Average components present per domain
(domain score)

66.9 15.9 47.8 56 95

Adam et al. (1985) 53.3 0 0 40 50

INFANT (Campbell et al., 2013; Cameron et al., 
2014)

71.4 42.9 66.7 40 100

NOURISH (Daniels et al., 2012; 2013; 2014; 
2015)

71.4 28.6 66.7 40 100

Fangupo et al. (2015) 66.7 0 0 60 100

French et al. (2012) 85.7 50 77.8 60 100

Starting early (Gross, 2016) 73.3 0 33.3 100 100

INSIGHT (Hohman, 2017) 75 28.6 66.7 60 100

Paul et al. (2011) 62.5 0 55.6 60 100

Schroeder et al. (2015) 40 14.3 44.4 20 100
Healthy beginnings (Wen et al., 2011; 2012; 2015) 73.3 0 66.7 80 100

aNational Institutes of Health Behaviour Change Consortium treatment fidelity checklist [39].
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report and utilize the results of fidelity assessment, in 
order to realize the potential contribution of fidelity 
data to evaluation of infant feeding interventions.

Additionally, the review found that reporting of 
fidelity of  treatment content and duration in the con-
trol group within trials of  infant feeding interventions 
is insufficient. For trials of  complex behavior change 
interventions, understanding what actually transpired 
in the comparison group is of  paramount importance, 
in order to make accurate conclusions about the effect-
iveness of  the intervention over the comparison [24]. 
Treatment differentiation, or the degree to which 
two or more trial arms (i.e., intervention and control 
groups) differ as intended in terms of  aspects such as 
content and duration, is a key element of  intervention 
fidelity [34], and the ability to meaningfully conduct 
and interpret intervention evaluations depends on a 
minimum degree of  differentiation between interven-
tion and control groups [67]. As such, without knowl-
edge of  the intervention fidelity across all study arms, 
accurate interpretation of  the findings of  infant feed-
ing intervention research is compromised. Although 
poor reporting of  control group characteristics has 
been previously highlighted by the WIDER recom-
mendations to improve reporting of  the content of 
behavior change interventions [65], to the best of  our 
knowledge it has not been previously explored in infant 
feeding research and was not examined by Jaka et al. 
(2016) in their review of  behavioral pediatric obesity 
interventions. Moreover, the review findings predomi-
nantly relate to reported fidelity, and the study authors 
may have used strategies to enhance or assess inter-
vention fidelity, but not reported these. In an effort 
to address this, additional study publications (e.g., 
published protocols, process evaluation papers) were 
sourced, and authors were contacted for more infor-
mation regarding low-scoring fidelity domains during 
data extraction to facilitate evaluation of  actual use of 
intervention fidelity strategies, and not just reported 
information. However, the outcome of  this contact 
often further highlighted the issue of  insufficient 
reporting. For example, following contact with the 
authors of  the INFANT study [53, 54], the score for 
Treatment Delivery improved from 33.3% to 66.6% due 
to the provision of  additional information. Although 
journal restrictions on word count may have influenced 
the reporting of  use of  fidelity strategies within these 
studies [68], this could be addressed through the publi-
cation of  additional papers such as process evaluations 
or specific fidelity reports [69–71]. Despite their poten-
tial value, previous research has suggested that process 
evaluations are not commonplace within childhood 
obesity prevention intervention research, which may 
have hampered the cumulative advancement of  the evi-
dence base in this area [72, 73].

Use of fidelity strategies within the domain of 
Training of Providers was found to be particularly low 
in the reviewed studies (15.9%), with little focus on how 
the healthcare professionals in these studies were trained 
or their skill levels in terms of delivering the infant feed-
ing intervention. Previous research has shown that pro-
vider knowledge and experience significantly influence 
the fidelity of intervention delivery [70, 74, 75] and that 
appropriate evidence-based training is likely to contrib-
ute to higher intervention success rates [76]. It is possible 
that insufficient provider training, or a lack of provider 
knowledge or skill, may have hindered the delivery of 
the intervention as intended, potentially contributing to 
the inconsistent and minimal effects of infant feeding 
interventions [31, 40]. A limited focus on provider train-
ing and skills also has implications for the translation 
of successful and effective behavior change interven-
tions into practice. Without knowledge about how pro-
viders were trained in the original research setting, it is 
extremely difficult to determine what might be necessary 
to enable providers to deliver the intervention success-
fully in a real-life setting [77]. This is relevant regardless 
of whether they are specifically trained research staff  
or existing healthcare professionals, as was the case in 
this review. Training received by intervention providers 
may also be considered a behavior change intervention 
in its own right, as behavior change interventions are 
defined as “coordinated sets of activities designed to 
change specified behaviour patterns” [78]. Recent work 
by Murphy et al. (2016) describes a “multi-level” behav-
ior change intervention in cardiovascular rehabilitation, 
involving a provider- or staff-level intervention followed 
by a patient-level intervention [79], with equal attention 
devoted to the intervention fidelity and specification of 
the active intervention components designed to change 
behavior (i.e., BCTs) [80] in both. Considering provider 
training as a potential behavior change intervention in 
this way may facilitate better transparency and replica-
bility of the training, as well as a more complete under-
standing of intervention fidelity across all domains, a 
finding relevant for both childhood obesity literature 
and broader health behavior change research.

Despite the aforementioned issues, the majority of 
studies in this review achieved a moderate level of fidel-
ity in terms of strategies used to enhance and assess 
fidelity. The overall NIHBCC fidelity score of included 
studies was 54%, which is similar to the 55% found by 
Borrelli et al. [26] in the first review to use the NIHBCC 
checklist. This also compares favorably to average fidel-
ity scores of 33%, 35%, 36%, and 47% found in previous 
reviews involving eating disorder prevention interven-
tions [81], self-management physiotherapy interventions 
[27], behavioral childhood obesity interventions [30], and 
psychosocial childhood interventions [37] respectively. 
Several of the studies in this review explicitly mentioned 

92 ann. behav. med. (2019) 53:75–97

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/53/1/75/4994386 by guest on 30 N
ovem

ber 2021



the term “fidelity,” and six studies reported multiple dif-
ferent methods to enhance and assess fidelity of delivery, 
which is arguably the most commonly accepted fidel-
ity domain [20, 21, 28]. Treatment Enactment was well 
addressed by the studies of this review, and participant 
handouts/workbooks were the most commonly used 
fidelity enhancement strategy (i.e., strategies to enhance 
fidelity to the intervention and improve participant per-
formance of intervention skills and behaviors in daily 
life). However, this may more reflect the overlap between 
fidelity enhancement strategies and intervention com-
ponents, and between fidelity assessment strategies (i.e., 
assessment of intervention skills in daily life) and study 
outcome measures, rather than a specific focus on fidelity 
within this domain. Additionally, this study found that 
self-report was the most commonly used strategy to assess 
fidelity across all domains, in keeping with the findings 
of a recent review of fidelity assessment measures used 
within complex health behavior change interventions 
[20]. Self-reported fidelity assessments have been consist-
ently found to be less accurate than more objective meth-
ods such as direct observation or audio-recordings and 
may influence how the fidelity scores are interpreted [81, 
82]. Furthermore, comparisons with average NIHBCC 
fidelity scores from other reviews in child psychology 
(73%) [28], psychosocial oncology (57%) [35], and in sec-
ondhand smoking interventions published between 2000 
and 2008 (74%) [23] suggest that there remains further 
room for improvement in addressing intervention fidelity 
within the field of infant feeding research.

Strengths and Limitations

In addition to being the first review of intervention fidel-
ity within trials of infant feeding interventions to prevent 
childhood obesity, this study has a number of strengths. 
Although several reviews of intervention fidelity exist in 
other previously mentioned research areas [27, 28, 35, 37, 
83], few of these have specifically detailed the types of 
methods or strategies used to enhance and/or assess fidel-
ity, across all domains of the NIHBCC framework [19]. 
This results in limited information to guide researchers 
in terms of developing such strategies for their own stud-
ies [84, 85] or to understand how intervention fidelity is 
being specifically addressed in behavior change research. 
Moreover, the use of an a priori codebook to guide the 
application of the NIHBCC checklist specifically to 
this review context ensures greater rigor of the findings. 
Provision of this codebook also provides greater trans-
parency of the review process. Additionally, only a small 
amount of fidelity reviews have specifically explored the 
potential associations between use of fidelity strategies 
and study quality, effectiveness, or year of publication 
[23, 26, 30]. Such aspects are of crucial importance for 
fidelity reviews to increase the relevance of their findings 

and help determine whether overall effectiveness find-
ings are attributable to the reviewed intervention, or 
influenced by variability in implementation. Although 
this review found no patterns of association between any 
of these variables, the small sample size of ten included 
studies undoubtedly minimized the review’s potential to 
detect any associations of significance. Moreover, despite 
previously identified associations between intervention 
effectiveness and NIHBCC fidelity scores [23], given that 
these scores pertain to the use and/or reporting of fidel-
ity strategies and not actual quantitative fidelity results, 
this may also contribute somewhat toward explaining a 
lack of association.

There are some limitations of the review which should 
be taken into account. First, although the vote-counting 
approach and the fidelity cutoff categories [(e.g., “low” 
(≤49%), “moderate” (50%–79%) or “high” (≥80%)] used in 
this study are helpful for synopsizing and comparing find-
ings with previous literature and are based on previously 
cited research [42, 44], it must be acknowledged that these 
are somewhat arbitrary. As such, these cutoffs should 
be interpreted with a degree of caution. Additionally, 
although the NIHBCC fidelity checklist ensures a stand-
ardized and structured approach to reviewing interven-
tion fidelity [18], it has a number of issues such as the 
ambiguity and lack of weighting of components as previ-
ously identified [27, 86]. Moreover, although the checklist 
includes three components that specifically aim to address 
fidelity to the underlying intervention theory, this may not 
be sufficient to fully ensure that interventions were actu-
ally “theory-based” as opposed to just “theory-inspired” 
[87]. This is an integral component of behavior change 
interventions and as such has been explored in more 
depth in the corresponding review of BCTs and theory 
use (Matvienko-Sikar et  al., under review). It also does 
not address the comprehensiveness or accuracy of fidel-
ity assessments (e.g., assessing 5% of intervention delivery 
using self-report is likely to be less accurate than conduct-
ing direct observations of 100% of intervention sessions) 
[25]. More importantly, the checklist evaluates the use 
of strategies to enhance and assess fidelity, but does not 
include the results of a study’s actual fidelity assessment 
(e.g., in three studies of this review that actually provided 
fidelity of delivery results). It is therefore unclear how best 
to incorporate reported fidelity assessment data, and as 
such the checklist in its current form may serve more as 
a reporting guideline for fidelity strategies rather than for 
quantifying and interpreting actual intervention fidelity. 
As such, there is a clear need for further methodological 
guidance, or revision of existing guidance, on conducting 
standardized assessments of intervention fidelity within 
systematic reviews, in relation to both the use of strate-
gies and the actual assessment results themselves. Future 
research could also explicitly explore the most important 
components of this framework to be addressed within 
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behavior change research, that is via qualitative investi-
gation of behavior change researchers’ opinions, seeking 
expert consensus, or by quantitatively exploring potential 
associations between the presence of specific components 
and intervention effectiveness.

Implications of Research

This research has a number of implications for clinicians, 
researchers, and policymakers. The findings of this review 
enable a better interpretation and understanding of the 
effectiveness of infant feeding interventions [31, 40], in 
particular regarding those delivered by healthcare profes-
sionals to infants under 2 years. Specifically, the findings 
of this review suggest that the variability and inconsist-
ency of intervention outcomes found in our correspond-
ing review of effectiveness [40] may have been influenced 
by issues with intervention fidelity. For example, insuffi-
ciently trained providers may have adversely influenced 
intervention outcomes, such that the results may not pro-
vide an accurate reflection of the intended intervention.

In order to ensure that future behavior change infant 
feeding interventions are more accurately developed 
and evaluated, this review provides more information 
for researchers regarding the particular methods and 
strategies that can be used to enhance and assess fidelity 
across each fidelity domain, as the review has detailed at 
least one example for most components of the NIHBCC 
framework. Future work should also aim to determine 
which fidelity enhancement and assessment strategies are 
the most appropriate for certain types of interventions.

For clinicians and policymakers, improving interven-
tion fidelity of behavioral infant feeding intervention 
research will enable effective infant feeding interven-
tions to be more successfully and easily implemented in 
practice. For example, ensuring standardized training of 
providers (e.g., through development of training manu-
als and supervision protocols) and thoroughly reporting 
this training (e.g., through making these training man-
uals and protocols available) will enable effective inter-
ventions to be replicated and scaled up for other settings. 
Despite its aforementioned limitations, the NIHBCC 
checklist may facilitate this process better than existing 
reporting criteria (e.g., CONSORT, TIDieR, WIDER 
[64, 65, 88]) that focus more broadly on intervention and 
trial procedures and do not address provider training to 
the same extent.

Conclusions

This is the first review of  intervention fidelity within 
the area of  infant feeding and will enable an enhanced 
interpretation of  the effectiveness of  these interven-
tions to change infant feeding behaviors, facilitate 

replication of  effective interventions, and maximize 
knowledge translation for both policy and practice. The 
review shows that use and/or reporting of  strategies to 
assess and enhance intervention fidelity within trials of 
behavioral infant feeding interventions to prevent child-
hood obesity was moderate. It also provides examples 
of  strategies that have been previously used to enhance 
and assess fidelity within this area. The review high-
lights areas of  key methodological importance where 
further progress can be made to improve the quality 
of  behavioral infant feeding intervention research, as 
well as more general health behavior change research. 
Such areas include increasing attention regarding the 
training given to intervention providers and their sub-
sequent levels of  skill and knowledge; focusing more on 
the fidelity of  treatment within control or comparison 
group; and ensuring better reporting across all fidelity 
domains, particularly regarding the results of  fidelity 
assessments. These improvements will facilitate a more 
accurate test of  the intended intervention, enabling 
more certainty in interpreting outcomes of  effective-
ness, and support the effective mobilization of  success-
ful interventions from research into practice.
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Supplementary material is available at Annals of 
Behavioral Medicine online.
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