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Abstract

Introduction:  Adoption of rigorous standards for reporting treatment fidelity is essential for 
advancing discovery, validation, and implementation of behavioral treatments. Whereas the NIH 
Behavior Change Consortium (BCC) developed an assessment tool to assess the quality of re-
porting and monitoring of treatment fidelity across health behavior change interventions, it has 
not yet been applied specifically to treatment fidelity in behavioral tobacco treatment trials.
Aims and Methods:  We conducted a scoping review of peer-reviewed, clinical trials of behavioral 
adult tobacco treatment interventions published in English between 2006 and 2018. Using the BCC 
treatment fidelity checklist, articles were coded for the presence or absence of various treatment 
fidelity strategies within each of 5 domains: Design, Training, Delivery, Receipt, and Enactment. 
Eligible articles (N = 755) were coded by two independent coders. 
Results:  The proportion of reporting strategies varied within the fidelity domains, ranging from 
5.2% to 96.3% in Design, 1.9% to 24.9% in Training, 2.6% to 32.3% in Delivery, 5.2% to 44.3% in 
Receipt, and 6.7% to 43.2% in Enactment. The mean proportion of adherence to treatment fidelity 
strategies within each domain was: Design (68%), Training (14%), Delivery (15%), Receipt (16%), 
and Enactment (25%). Only 11 studies achieved ≥80% reporting across >1 fidelity domain. There 
was no evidence for improvement in fidelity reporting across the 13-year time frame from the ini-
tial BCC publication to the present.
Conclusions:  These findings illustrate the lack of consistency in fidelity reporting in tobacco treat-
ment trials and underscore the challenges faced in evaluating rigor and reproducibility, as well as 
interpretation and dissemination of findings. Recommendations are made for improving fidelity 
reporting in tobacco treatment trials.
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Implications:  The SRNT Treatment Research Network sponsored a scoping review to summarize 
the current state of reporting treatment fidelity and make recommendations for best practices in 
reporting fidelity in tobacco treatment trials. The review identified a lack of consistency in fidelity 
reporting, illustrating the challenges faced in evaluating rigor, and reproducibility, as well as inter-
pretation and dissemination of findings.

Introduction

Tobacco use remains the leading cause of preventable death and disease 
in the world and is responsible for more than 7 million deaths annu-
ally.1 As highlighted in numerous tobacco treatment guidelines,2–5 sys-
tematic reviews and meta-analyses,6–11 behavioral interventions have 
proven efficacious in promoting tobacco cessation, particularly when 
combined with pharmacotherapy. However, these reviews have also 
highlighted extensive variation in trial outcomes, even among trials 
purporting to test the same or similar treatments. For example, a meta-
analysis of 28 motivational interviewing interventions for tobacco ces-
sation found that quit rates varied from 0% to 60% across trials and 
noted that the high variability in the reporting of treatment delivery and 
fidelity limited the ability to draw generalizable conclusions about the 
effectiveness of treatment.9 Similarly, in multi-site trials, wide variation 
in tobacco cessation outcomes across sites has been observed despite 
testing the same behavioral intervention.12

Behavioral interventions are typically complex, consisting of 
multiple features13 including theory-based “active ingredients” of 
treatment (eg strategies to improve quitting self-efficacy, or avoid en-
vironmental stimuli associated with tobacco use) that influence the 
mechanisms hypothesized to produce behavioral change. Behavioral 
interventions also vary in delivery modality (eg group, individual, 
telehealth, web-based, with or without pharmacotherapy), setting 
(eg primary care, specialized outpatient program), provider char-
acteristics (eg one or more clinicians, gender, personality, training, 
skill), and duration and dose of treatment. If delivered as intended, 
interventions have the greatest likelihood of producing the outcomes 
that they are hypothesized to produce.14 However, in practice, be-
havioral interventions are often delivered inconsistently resulting in 
variability in treatment outcomes.15,16

Reducing variation in treatment effects and increasing confidence 
that changes in the dependent variable are due to the independent 
variable could be achieved by enhancing treatment fidelity.17 The 
US NIH Behavioral Change Consortium (BCC) defined treatment 
fidelity as methodological strategies used to monitor and enhance 
the reliability and validity of behavioral interventions.17 The overall 
goal of enhancing treatment fidelity is to increase scientific confi-
dence that changes in the dependent variable are attributable to the 
independent variable and that behavioral interventions are imple-
mented as described in the original protocol.17,18 Careful adherence 
to treatment protocols is one aspect of treatment fidelity that in-
creases confidence in the interpretation of effect sizes by reducing 
random and unintended variability.15,17 Further, treatment fidelity 
enhances both internal validity (ie the treatment is delivered as in-
tended) and external validity (ie the treatment can be replicated and 
applied in real-world settings).19 Failure to adequately assess and 
report the actual delivery of treatment features can undermine at-
tempts to replicate research and to optimize treatment delivery in 
practice,17,20 and could limit the real-world impact of high-quality 
research findings.19,21

To accelerate treatment progress, the NIH BCC developed a 
framework and measurement tool to assess, monitor, and enhance 
treatment fidelity across five domains: Treatment Design (en-
suring that a study adequately tests its hypotheses in relation to its 

underlying theoretical and clinical processes); Provider Training (en-
suring that those who are delivering treatment are trained to cri-
terion and that skills are maintained over time); Treatment Delivery 
(ensuring that the treatment is delivered as intended); Treatment 
Receipt (ensuring that the treatment was “received” by the par-
ticipant; eg participant understood and was able to use the skills 
learned in treatment); and Treatment Enactment (ensuring that the 
participant used the skills  and/or  behaviors in real life settings).17 
The BCC treatment fidelity assessment tool was later updated to re-
flect additional important considerations for treatment fidelity, such 
as selecting providers, measuring additional confounders, theory 
testing, and multicultural considerations.19

Building upon the earlier seminal paper using the NIH BCC 
treatment fidelity tool to assess broad health behavior change studies 
over a ten year period (1990–2000),17 the present review was under-
taken by a workgroup of the Treatment Network of the Society for 
Research on Nicotine and Tobacco (SRNT) to examine treatment 
fidelity reporting among tobacco treatment studies of adult tobacco 
users published between the years of 2006 and 2018. Our goals were 
(1) to review the current state of reporting of assessment and moni-
toring of treatment fidelity in tobacco treatment clinical trials; and 
(2) to make recommendations for improving the reporting of to-
bacco treatment fidelity in clinical trials.

Methods

Eligibility Criteria
We included clinical trials of behavioral tobacco treatment interven-
tions, published in English between 2006 and 2018, that enrolled 
adults who use any tobacco product (eg cigarettes, cigars, smoke-
less tobacco, e-cigarettes, and hookah) and included one or more 
tobacco treatment outcome (eg cessation, reduction). Non-peer re-
viewed articles, protocols, reviews, and systematic reviews were ex-
cluded. We included pilot trials, and non-randomized trials, as well 
as all trials testing pharmacotherapies delivered with a behavioral 
counseling component, regardless of whether the focus of the trial 
was on the behavioral treatment component(s).

Information Sources and Search Strategy
To identify potentially relevant articles, the following biblio-
graphic databases were searched from January 2006 through July 
2018: PubMed (Legacy), Embase, and Cochrane Central Register 
of Controlled Trials. The search strategies were drafted by a med-
ical research informationist (LB) and further refined by the core 
workgroup. The final search strategy for PubMed can be found in 
Appendix A. The final search results were exported into EndNote, 
and duplicates were removed using the Bramer method.22

Characteristics of the Treatment Fidelity Coders
Ten of the coders held doctoral degrees and nine were masters- and 
bachelors-level research assistants at universities in the United States 
and England. Their areas of specialization included psychology, 
medicine, public health, and epidemiology. All doctoral-level coders 
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were members of the SRNT Treatment Network Treatment Fidelity 
Workgroup with expertise in tobacco treatment.

Article Selection
Articles were initially screened for inclusion by title and abstract by 
individual doctoral-level reviewers, using inclusion  and  exclusion 
criteria developed a priori. During these screening stages, Microsoft 
Excel files were used to capture reviewers' responses to the preset ex-
clusion criteria. Any conflicts in screening articles for inclusion were 
resolved by consensus among the full group. Articles reporting on 
secondary analyses (eg subgroup analyses from a larger clinical trial) 
were noted by the reviewers and subsequently included in the coding 
of the parent article, following the same methods as the review con-
ducted by the NIH BCC.19

Process of Coding the Articles
The BCC treatment fidelity checklist was used to code the articles.17 
At the full-text coding stage, each article was coded by two inde-
pendent reviewers, at least one of whom was a doctoral-level re-
viewer. Coders identified the article characteristics and indicated the 
presence or absence of each item related to treatment fidelity within 
each of the five domains of the BCC treatment fidelity assessment 
tool: treatment design, provider training, delivery of treatment, re-
ceipt of treatment, and enactment of treatment skills.17 Treatment 
fidelity information was judged to be either present – meaning the 
article mentioned use of a particular treatment fidelity strategy; 
absent – meaning treatment fidelity information was omitted, 
preventing the coder from accurately assessing the scientific validity 
of the protocol; or not applicable – whereby the particular treat-
ment fidelity strategy was not applicable to the reviewed article (eg 
no provider characteristics for web-based interventions). A coding 
manual, which included definitions of the treatment fidelity re-
porting strategies and examples from Borrelli et al.17 was updated 
and refined for tobacco treatment trials and used by the coders. 
Conflicts in coding between the pairs were resolved by consensus 
between the two reviewers. Monthly conference calls were held with 
the full group to discuss coding issues and to resolve discrepancies. 
A total of 19 reviewers worked in pairs to screen and extract data 
from the articles, and these pairs were consistent throughout the re-
view process.

Data Extraction and Analysis
Data from eligible studies were captured using a REDCap23 survey 
tool that was developed by the coleading authors (AR, RS) based 
on the BCC treatment fidelity coding tool.17 Following the full-text 
coding, the percentage of articles reporting the use of each strategy 
was computed as the ratio of the number of articles that coders 
deemed as using the particular strategy to the total number of art-
icles for which the strategy was considered applicable. Therefore, 
if the strategy was not applicable to a particular study design (eg 
training providers would not be relevant for an intervention that did 
not involve providers), the study was not included in the denomin-
ator. Next, we compared between-group differences in proportions 
across studies that had a pharmacotherapy component compared 
with those that included behavioral interventions only using 
chi-square tests in Stata v15.0 (StataCorp, College Station, TX). 
Finally, we aggregated the proportion of adherence to treatment fi-
delity strategies by domain and reported means, standard deviations, 
medians, and inter-quartile ranges. These analyses were conducted 

for all articles and by publication year intervals to evaluate change 
in reporting over time (ie 2006–2009, 2010–2014, and 2015–2018) 
since the publication of the BCC framework. Changes over time in 
treatment fidelity reporting were evaluated using repeated measures 
ANOVA, and univariate contrasts were evaluated using Tukey's hon-
estly significant difference test.

Results

Search Results
Using the article search strategy outlined above, the initial literature 
search generated 4052 articles, of which 2468 were excluded after 
title review, 498 were excluded after abstract review, and 334 were 
excluded after full text review with reasons for exclusion depicted in 
Figure 1. A total of 755 articles met all inclusion criteria, including 
three related studies not indexed in any of the aforementioned bib-
liographic databases that were added during the full text review. The 
PRISMA chart is depicted in Figure 1. A reference list for all 755 
coded articles is included as Supplementary Material.

Summary of Included Publications
Table 1 summarizes the characteristics of included articles. The 
mean number of participants across included studies was 735.1 
(standard deviation = 2707.5; range = 9–55 568). The large majority 
of studies included tobacco abstinence or cessation as the primary 
tobacco treatment outcome (n = 710, 94.0%), followed by tobacco 
use reduction (n  =  23, 3.0%). The most common study popula-
tions were adults who use tobacco recruited from the general popu-
lation (n  =  347, 45.9%), those with behavioral health or medical 
comorbidities (n = 206, 27.3%), and those from low socioeconomic 
status populations (n  =  38, 5.0%). The most common behav-
ioral interventions were individual in-person counseling (n  = 564, 
74.8%), self-help (n  =  310, 41.0%), and telephone counseling 
(n = 231, 30.6%). Approximately two-thirds of the studies (n = 506, 
66.9%) used pharmacotherapy. These studies tended to focus on 
reporting the details of the pharmacotherapy component of treat-
ment and used brief behavioral counseling (<5–15  min/visit). The 
vast majority of studies included interventions that targeted patients 
(n = 742, 98.1%) as opposed to providers or systems, employed two 
or more conditions in the trial design (n = 710, 94.0%), and were 
randomized at the patient level (n = 641, 84.9%).

Frequency of Reporting Treatment Fidelity Strategies
Table 2 provides the percentage of articles reporting each of the 
treatment fidelity strategies within each of the five domains. The 
proportion of reporting strategies varied within the individual do-
mains, ranging from 5.2% to 96.3% from the Design domain, 1.9% 
to 24.7% in the Training domain, 2.6% to 32.1% in the Delivery 
domain, 5.2% to 44.2% in the Receipt domain, and 6.6% to 43.0% 
in the Enactment domain. The five most commonly reported treat-
ment fidelity strategies were: report of treatment dose in the inter-
vention condition (96.3%; Design), content of treatment (88.0%; 
Design), duration of contact over time (87.3%; Design), report of 
treatment dose in the control condition (84.0%; Design), if there 
was more than one intervention condition they were all described 
equally well (81.8%; Design), and mention of potential confounders 
that limit the ability to make conclusions (81.1%; Design). The five 
least commonly reported treatment fidelity strategies were: assess-
ment of fit between the provider and the intervention at the hiring 
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stage (1.9%; Training), non-specific treatment effects evaluated 
(2.6%; Delivery), mention of plans to address possible setbacks in 
implementation (5.2%; Design), strategy to improve subject com-
prehension of the intervention (5.2%; Receipt), and subject compre-
hension of the intervention assessed during the intervention period 
(6.6%; Receipt).

Studies that tested behavioral interventions alone had signifi-
cantly higher proportions of treatment fidelity reporting compared 
with studies that also tested a pharmacotherapy component for the 
following strategies (p's < .05, see Table 2): content of treatment 
(92.4% vs. 85.8%), mention of a theoretical model or clinical guide-
line as the basis for the treatment (73.6% vs. 56.9%), mention of 
potential confounders (86.4% vs. 78.5%), indication of how pro-
viders were trained (29.2% vs. 20.8%), a priori specification of 
treatment fidelity (eg providers adhere to delivering >80% of com-
ponents; 16.9% vs. 7.9%), and reporting of post-implementation 
adaptations  or  modifications in treatment delivery (14.9% vs. 
6.5%). Alternatively, studies with a pharmacotherapy component 
reported higher proportions than those without a pharmacotherapy 
component for the length (62.1% vs. 54.0%) and number (78.3% 
vs. 71.6%) of sessions in the intervention condition, as well as for 
the length of sessions in the control condition (47.0% vs. 35.6%).

Proportion Adherence to Treatment Fidelity 
Strategies Grouped by Domain
Table 3 displays the mean proportion adherence to reporting treat-
ment fidelity strategies across all years and across domains. Across 
all included articles, the mean proportion of adherence to reporting 

treatment fidelity strategies within the Design domain was 68%. 
The lowest mean proportion of adherence to reporting strategies 
was found in the Training domain, where, on average only 14% of 
applicable studies reported such fidelity strategies. The mean pro-
portion of studies reporting strategies in the Delivery, Receipt, and 
Enactment domains was 15%, 16%, and 25%, respectively.

Table 3 also illustrates the change in reporting of treatment fi-
delity strategies by three different time blocks (2006–2009, 2010–
2014, and 2015–2018). There was no statistically significant change 
in fidelity reporting observed across the 13-year time frame in which 
these studies were published.

High Levels of Treatment Fidelity Reporting
We identified a selection of exemplary articles that had 80% or 
greater adherence to the checklist in each domain as “high treatment 
fidelity reporting” studies, as was done previously.17 The number 
of articles that achieved 80% adherence to fidelity reporting or 
greater in a single domain was as follows: Design  =  265 articles, 
Training = 4 articles, Delivery = 9 articles, Receipt = 4 articles, and 
Enactment = 23 articles. None of the included studies had 80% or 
greater adherence across all domains. Only eleven studies achieved 
80% adherence across two or more domains (see Appendix B).

Discussion

Guided by the NIH BCC framework and using their tool for assessing 
and monitoring treatment fidelity in behavioral intervention trials, 
this scoping review specifically examined the adequacy of reporting 

Figure 1.  PRISMA flow diagram.
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strategies used to enhance treatment fidelity in tobacco treatment trials. 
Enhancing the rigor and reproducibility of tobacco treatment research 
is critical to achieving the goal of identifying effective interventions 
and translating them into real-world practice to reduce the personal 
and economic toll of tobacco across the globe. To that end, the SRNT 
Treatment Network Treatment Fidelity Workgroup identified 755 

tobacco treatment articles that met inclusion criteria for this scoping 
review and used the NIH BCC checklist to code the articles' reporting 
of fidelity strategies across the five domains: Design, Provider Training, 
Treatment Delivery, Treatment Receipt, and Treatment Enactment.

The results suggest that while tobacco treatment researchers 
routinely demonstrate moderately high levels of reporting fidelity 

Table 1.  Summary of Included Studies (n = 755) 

N %

Number of subjects, mean (SD) 735.1 (2707.5)  
Primary (tobacco related) outcome:
  Abstinence or cessation 710 94.0
  Reduction 23 3.0
  Other 22 2.9
Study population
  General adults 347 45.9
  People with behavioral health or medical comorbidities 206 27.3
  Low socioeconomic status (income, education, etc.) 38 5.0
  Racial and/or ethnic minorities 34 4.5
  Pregnant women 33 4.4
  Military and/or veterans 29 3.8
  Women only 27 3.6
  Youth and young adults 13 1.7
  Older adults 8 1.1
  Rural populations 6 0.8
  Non-daily and/or light smoking 3 0.4
  Sexual and gender minority 2 0.3
Intervention type
  Counseling – in-person 564 74.8
  Pharmacotherapy 506 66.9
  Self-help 310 41.0
  Counseling – phone 231 30.6
  Referral to quitline 67 8.9
  Mobile health 60 7.9
  Counseling – quitline 59 7.8
  Contingency management 55 7.3
  Education materials 34 4.5
  Counseling – web and/or video 28 3.7
  Exercise 23 3.0
  System-level 14 1.8
  Training 13 1.7
  Harm reduction (eg e-cigarettes, low nicotine cigs) 12 1.6
  Acupuncture or acupressure or hypnosis 10 1.3
  Integrated voice response system 7 0.9
  Electronic health record modification 7 0.9
  Other 41 5.4
Intervention target
  Patient 741 98.1
  Provider 8 1.1
  System 3 0.4
  Other 3 0.4
Trial design
  Two or more conditions 710 94.0
  Single-arm 45 6.0
Unit of randomization
  Patient 641 85.0
  Provider 10 1.3
  Practice 25 3.3
  Housing or neighborhood 6 0.8
  No randomization 73 9.7
Year of publication
  2006–2009 209 27.6
  2010–2014 312 41.3
  2015–2018 234 31.0
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strategies related to the description of the treatment condition (eg in-
formation about treatment dose, duration and content of active and 
control conditions; mention of provider credentials; theoretical or 
empirical underpinnings of treatment; potential confounders), fewer 
than half of the studies reported fidelity strategies related to the other 
four domains. There were also vastly more papers that reported at 
least 80% of the Design strategies (n = 265) compared to other strat-
egies (range = 4–23). In contrast, there was a paucity of information 
reported on training and supervision of interventionists, and actual 
strategies used to improve delivery and uptake of the treatment con-
dition. While 32% of studies reported that an intervention manual 
was used, checking fidelity of treatment delivery via audiotaping and 
coding counseling sessions was rarely reported. Interestingly, the 
variability in reporting of Design strategies varied based on whether 
pharmacotherapy was included in the treatment. This suggests that 
tobacco researchers may have different perspectives about what is 
necessary to report regarding behavioral treatment and this may 
differ by whether the study also involves pharmacotherapy.

The mean proportion of adherence to reporting treatment fidelity 
strategies was 36.8% and only 11 out of 755 (1.5%) studies re-
viewed achieved ≥80% reporting across >1 treatment fidelity do-
main. In comparison, the mean proportion of adherence to treatment 
fidelity strategies in the broader literature of behavioral interven-
tions from 1990 to 2000 as reported by the NIH BCC Consortium 
was 55%, and 15.5% of articles achieved greater than or equal to 
80% adherence. Although the overall adherence to the BCC recom-
mendation was higher in the broader behavioral interventions trials 
than in behavioral tobacco trials (15.5% vs. 1.5%), the pattern of 
adherence by domain was similar such that the mean proportion of 
reporting treatment fidelity strategies in the broader behavioral inter-
vention trials was highest in terms of Design = 80% and relatively 
low across the other domains of Training = 22%; Delivery = 35%, 
Receipt = 49%, and Enactment = 57%.17

Despite more than 10  years since the publication of the NIH 
BCC Framework and checklist, these findings illustrate much vari-
ability and lack of consistency in reporting of strategies to improve 
treatment fidelity in tobacco treatment trials. We found no evidence 
of an improvement in fidelity reporting over time in behavioral to-
bacco treatment studies. This finding suggests the need for raising 
awareness and greater attention from the tobacco treatment field to 
the importance of assessing treatment fidelity and reporting these 
strategies in publications related to the design and main outcomes 
of such clinical trials.

It is unclear why there is a noteworthy deficit in reporting fidelity 
strategies in the behavioral tobacco treatment literature. It could be 
that the use of evidence-based “problem-solving” and “support” have 

become such standards in the field that authors no longer see the value 
in reporting all of the specific details related to behavioral treatment fi-
delity. With only 59% of intervention studies (43% of control or com-
parison) specifying counseling contact time, this creates ambiguity in 
the exact dose of behavioral treatment, with even greater ambiguity 
in reporting dose of control or comparison conditions. For example, 
it is often unclear if patients are being delivered a brief 5As problem-
solving intervention which may differ substantially compared to more 
in-depth cognitive behavioral treatment (CBT). The observed ambi-
guity regarding reporting of usual care control or  comparison con-
ditions is particularly important with the increased publication of 
pragmatic clinical trials conducted in real-world settings. Another 
explanation might be that studies evaluating pharmacotherapies are 
more focused on describing the pharmacotherapy intervention than 
the ancillary behavioral intervention. In more than two-thirds of the 
studies that included pharmacotherapy, the dose of the behavioral 
component was small, limiting the generalizability of this work in set-
tings with tobacco treatment specialists and greater intensity of be-
havioral tobacco interventions. A third possibility is that as leading 
peer-reviewed journals have placed an increasing limitation on art-
icle length and study designs have become more complex, the critical 
issues of treatment fidelity may have been sacrificed. A final possibility 
is that many tobacco researchers may be less familiar than researchers 
in other behavioral treatment areas with recommendations for assess-
ment and monitoring of treatment fidelity in clinical research trials. 
Regardless of the reason or reasons for this deficit, it is clear that to-
bacco treatment researchers are not consistently reporting key strat-
egies for assessing treatment fidelity in tobacco treatment trials.

Given the findings of this scoping review, the SRNT Treatment 
Network Treatment Fidelity Workgroup has developed several re-
commendations intended to improve the reporting of behavioral to-
bacco treatment interventions:

	(1)	 Journals should consider establishing minimum requirements for 
reporting adherence and treatment fidelity in cessation clinical 
trials. In addition to completion of the appropriate CONSORT 
checklist, journals should consider requiring that clinical trial in-
vestigators use the NIH BCC checklist for greater transparency 
in reporting of treatment fidelity in behavioral tobacco treatment 
trials. Dissemination of the NIH BCC treatment fidelity checklist 
(Table 4)17 for authors and reviewers of tobacco-specialty journal 
manuscripts that report on findings from tobacco treatment clin-
ical trials would assist editors in achieving high quality reporting 
of tobacco treatment trial results. Additionally, journals should 
consider requiring protocol papers to include pertinent informa-
tion about their planned measurement of treatment fidelity.

Table 3.  Proportion of Adherence to Treatment Fidelity Strategies Over Time

Domain Design Training Delivery Receipt Enactment Overall

Mean (SD)
  2006–2009 0.66 (0.31) 0.11 (0.09) 0.14 (0.09) 0.13 (0.14) 0.22 (0.22) 0.26 (0.28)
  2010–2014 0.67 (0.30) 0.15 (0.10) 0.14 (0.08) 0.15 (0.15) 0.22 (0.24) 0.27 (0.28)
  2015–2018 0.70 (0.29) 0.16 (0.11) 0.19 (0.11) 0.20 (0.19) 0.31 (0.31) 0.31 (0.28)
  2006–2018 0.68 (0.30) 0.14 (0.10) 0.15 (0.09) 0.16 (0.16) 0.25 (0.26) 0.28 (0.28)
Median (IQR)
  2006–2009 0.81 (0.23) 0.12 (0.14) 0.13 (0.07) 0.07 (0.05) 0.22 (0.16) 0.14 (0.30)
  2010–2014 0.80 (0.20) 0.16 (0.16) 0.13 (0.10) 0.09 (0.07) 0.22 (0.17) 0.14 (0.29)
  2015–2018 0.81 (0.19) 0.15 (0.17) 0.17 (0.13) 0.13 (0.09) 0.31 (0.22) 0.20 (0.40)
  2006–2018 0.81 (0.20) 0.14 (0.16) 0.14 (0.10) 0.10 (0.07) 0.25 (0.18) 0.16 (0.33)

IQR = inter-quartile range, SD = standard deviation.
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Table 4.  NIH BCC Consortium Treatment Fidelity Checklist with Tobacco Treatment-specific Examples Provided

Treatment fidelity strategy Examples

Treatment design
1. Treatment dose in the intervention condition(s)
  Length of contact session(s) 30-Minute counseling session
  Number of contacts 6 Counseling sessions total
  Content of treatment Cognitive behavioral therapy
  Duration of contact over time 1 Session per week for 5 weeks
2. Treatment dose in the control or comparison condition
  Length of contact session 10-Minute telehealth call
  Number of contacts 3 Text messages per day for 2 weeks
  Content of treatment Motivational Interviewing
  Duration of contact over time 12-Week treatment phase
3. Provider credentials Master of Social Work (MSW), Tobacco Treatment Specialist (TTS)
4. Theoretical model or clinical guidelines Self Regulation Theory, Transtheoretical Model, U.S. Clinical Practice 

Guidelines
5. Potential confounders that limit the ability to make conclusions A change in clinics' tobacco treatment practices during the study 

implementation
6. Plans to address possible setbacks in implementation With staff turnover, how will new providers be trained to ensure 

consistency
7. If more than one intervention, describe all equally well
Training providers
1. How providers were trained Individual, vs. group, number of trainings over how many hours
2. Standardization of provider training Standardized training manuals and/or materials, interventionists train 

together
3. Measurement of provider skill acquisition post training (pre-field 

implementation)
Written test or observation

4. How provider skills were maintained Supervision, evaluation of recorded sessions, provider self-report
5. Characteristics being sought in a treatment provider Education level, years experience
6. Fit between the provider and the intervention at the hiring stage Someone who is psychoanalytic for a cognitive behavioral therapy trial
Delivery of treatment
1. Method to ensure that the content of the intervention was being 

delivered as specified
Review of audio or video recordings

2. Method to ensure that the dose of the intervention was being delivered 
as specified

Track timing of interventions

3. Mechanism to assess if the provider actually adhered to the  
intervention plan

Review of audio or video recordings

4. Evaluation of non-specific treatment effects (eg perceived warmth) Provider- and client-focused assessment of alliance and rapport; 
interpersonal relationship; interaction style

5. Treatment manual Or checklist or protocol
6. Plan for assessment of whether active ingredients were delivered Video or audio recording and coding
7. Plan for assessment of whether proscribed components were excluded Video or audio recording and coding
8. Plan for how will contamination between conditions be prevented Unique providers for each treatment arm
9. A priori specification of treatment fidelity Audio recordings of sessions and agreement among coders of intervention 

delivered
10. Post-activation adaptations or modifications in treatment delivery Reduction in number of text messages due to participant reports of 

excessive texts
Receipt of treatment
1. Assessing subject comprehension of the intervention during the 

intervention period
Teach back activity

2. Strategy to improve subject comprehension  
of the intervention 

Offered in oral and visual formats

3. Assessing subject ability to perform the intervention skills during the 
intervention  
period

Role playing

4. Strategy to improve subject performance of intervention skills  
during the intervention  
period 

Specific skill practice assignments

5. Multi-cultural factors considered in the development and  
delivery of the intervention 

Language intervention is provided in, incorporation of culturally relevant 
constructs (eg importance of family)

Enactment of treatment skills
1. Subject performance of the intervention skills assessed If using short-acting NRT is viewed as a coping skill for cravings in a 

risky situation, this could be better assessed and reported
2. Strategy to improve subject performance of the intervention Setting a timer to prompt pharmacotherapy use
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	(2)	 Investigators should consider giving greater attention to the as-
sessment and monitoring of treatment fidelity in the design and 
transparent reporting of the main outcomes of their clinical trials. 
Encouraging greater compliance with the NIH BCC Framework 
and checklist and promoting best practices for measurement and 
reporting of multiple measures of treatment adherence and fi-
delity would likely improve the rigor and reproducibility of 
tobacco treatment trials. With respect to reporting treatment fi-
delity, if journal word limits do not allow for all components of 
the checklist to be included, the treatment fidelity details that 
would have the greatest impact on internal validity and Type 1 
and Type 2 error should be included. The remainder of the treat-
ment fidelity details could then be included an appendix or sup-
plement. Inclusion of all treatment fidelity details remains our 
recommendation, but we acknowledge that there may be word 
limitations that would preclude all treatment fidelity aspects 
from being reported in the main manuscript document.

	(3)	Grant reviewers for extramural funding agencies should consider 
these recommendations for measuring and reporting treatment 
fidelity when considering the rigor and reproducibility of pro-
posed tobacco treatment trials.

We posit that the broad adoption of consensus guidelines for 
reporting of tobacco treatment clinical trials will accelerate ad-
vances in the field of tobacco treatment and ultimately reduce the 
burden of tobacco use and dependence. There is growing concern 
regarding poor replicability of findings from behavioral interven-
tions.24 Treatment effects may be influenced and/or obscured by 
variations in the extent and quality of treatment delivery. The cause 
of such variability is difficult to interpret if treatment fidelity is nei-
ther assessed nor reported. Assessment and reporting of treatment 
fidelity may be particularly important when tobacco treatment is 
delivered by multiple providers in real world settings and when 
conducting multi-site trials to evaluate the potential for provider-
level and site-level variation on outcomes,25 as these trials may 
include more inherent natural variability and a higher likelihood 
for drift compared to single-site trials using study intervention-
ists. These findings also underscore the importance of adequately 
measuring fidelity for every treatment arm (including the “control” 
and usual care arms) within a study to provide confidence that 
the observed outcomes are related to proposed treatment mech-
anisms rather than differences in the quality of the delivery itself 
or the presence or absence of unmeasured “active” ingredients in 
the control condition.19 Finally, we found very limited attention to 
the fidelity of brief behavioral treatment commonly delivered in 
pharmacotherapy trials. Greater attention to the reporting of brief 
behavioral treatment will likely assist with the interpretation of 
variation in effectiveness outcomes and advance understanding of 
the effectiveness of pharmacotherapies in clinical settings.

There are several noteworthy limitations to this review. First, 
this scoping review does not address the challenges of reporting 
trials when the primary intervention or outcome is provider be-
havior change or systems change due to the small number of such 
studies. Further attention is needed to establish meaningful do-
mains for measuring and reporting implementation of provider 
and systems-level tobacco treatment interventions. Second, there 
has been much activity in the development and evaluation of trials 
testing digital or mobile behavioral interventions. Further attention 
is needed for advancing the understanding of implementation fi-
delity for digital or mobile health tobacco treatment interventions 
by considering specific measurement instruments and data collec-
tion methods that may be more appropriate for digital media. Third, 

clinical trials reporting on interventions targeting adolescent tobacco 
users were excluded and therefore further consideration must be 
given to the adequacy of reporting implementation of interventions 
targeting adolescents. Similarly, it is plausible that treatment adap-
tations may be necessary for some special populations,26 such as 
those with cooccurring behavioral health conditions who are largely 
understudied. However, only a few of the papers reviewed reported 
any systematic description of minor or major deviations from the 
clinical protocol. Greater attention to reporting of the nature and 
frequency of treatment adaptation would advance understanding of 
the extent to which a specific treatment can be modified for a given 
special population or setting and still maintain treatment effective-
ness.27 This latter point is particularly germane when reporting the 
effectiveness of treatments with proven efficacy in controlled re-
search settings and subsequently delivered by practicing clinicians in 
real world settings. Fourth, the literature review for this project was 
conducted in July 2018; however, it is plausible that articles pub-
lished in early 2018 may have inadvertently been excluded due to 
delays in database indexing. Finally, in summarizing study character-
istics, we combined study populations of patients who smoke or use 
other tobacco products with behavioral health conditions and with 
those with medical comorbidities into one group; however, further 
attention is warranted for understanding any specific challenges of 
implementation fidelity for these two subgroups separately as these 
special populations may require adaptation in tobacco treatment 
delivery.

In conclusion, this scoping review found that there was limited 
reporting of behavioral tobacco treatment fidelity strategies during 
the last 15 years, even following the publication of the NIH recom-
mendations in the form of the NIH BCC checklist. We see much 
value in disseminating these findings and the accompanying trial 
reporting recommendations via webinars and short course module 
sponsored by the SRNT University platform. The SRNT Treatment 
Network Treatment Fidelity Workgroup recommends that: (1) to-
bacco treatment researchers use the BCC checklist (Table 4) in their 
planning and reporting of tobacco treatment trials; (2) journals that 
publish tobacco treatment research and global funding institutions 
consider promoting the NIH BCC strategies as part of their review 
process. These changes have the potential to significantly improve 
the rigor and reproducibility of tobacco treatment research and 
thereby improve its impact on public health.
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