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Abstract 

Background Behavioral interventions are often complex, operate at multiple levels, across settings, and employ a 
range of behavior change techniques. Collecting and reporting key indicators of initial trial and intervention feasibility 
is essential to decisions for progressing to larger-scale trials. The extent of reporting on feasibility indicators and how 
this may have changed over time is unknown. The aims of this study were to (1) conduct a historical scoping review of 
the reporting of feasibility indicators in behavioral pilot/feasibility studies related to obesity published through 2020, 
and (2) describe trends in the amount and type of feasibility indicators reported in studies published across three time 
periods: 1982–2006, 2011–2013, and 2018–2020.

Methods A search of online databases (PubMed, Embase, EBSCOhost, Web of Science) for health behavior pilot/
feasibility studies related to obesity published up to 12/31/2020 was conducted and a random sample of 600 stud-
ies, 200 from each of the three timepoints (1982–2006, 2011–2013, and 2018–2020), was included in this review. The 
presence/absence of feasibility indicators, including recruitment, retention, participant acceptability, attendance, 
compliance, and fidelity, were identified/coded for each study. Univariate logistic regression models were employed 
to assess changes in the reporting of feasibility indicators across time.

Results A total of 16,365 unique articles were identified of which 6873 of these were reviewed to arrive at the final 
sample of 600 studies. For the total sample, 428 (71.3%) studies provided recruitment information, 595 (99.2%) pro-
vided retention information, 219 (36.5%) reported quantitative acceptability outcomes, 157 (26.2%) reported qualita-
tive acceptability outcomes, 199 (33.2%) reported attendance, 187 (31.2%) reported participant compliance, 23 (3.8%) 
reported cost information, and 85 (14.2%) reported treatment fidelity outcomes. When compared to the Early Group 
(1982–2006), studies in the Late Group (2018–2020) were more likely to report recruitment information (OR=1.60, 
95%CI 1.03–2.49), acceptability-related quantitative (OR=2.68, 95%CI 1.76–4.08) and qualitative (OR=2.32, 95%CI 
1.48–3.65) outcomes, compliance outcomes (OR=2.29, 95%CI 1.49–3.52), and fidelity outcomes (OR=2.13, 95%CI 1.21, 
3.77).

Conclusion The reporting of feasibility indicators within behavioral pilot/feasibility studies has improved across time, 
but key aspects of feasibility, such as fidelity, are still not reported in the majority of studies. Given the importance of 
behavioral intervention pilot/feasibility studies in the translational science spectrum, there is a need for improving the 
reporting of feasibility indicators.
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Background
Pilot/feasibility (aka proof-of-concept, exploratory trial, 
preliminary study, evidentiary, vanguard) studies play 
an essential role in the process of conducting larger-
scale clinical trials by providing information about the 
potential efficacy and feasibility of an intervention [1] 
and addressing uncertainties around conducting a larger-
scale study [2–7]. This is evidenced by the importance 
funding agents place on conducting pilot/feasibility stud-
ies, such as the National Institutes of Health (NIH) and 
the Medical Research Council (MRC), where multiple 
mechanisms (e.g., R34, R01 small pilot studies from the 
NIDDK, R21, R03, National Prevention Research Initia-
tive) provide financial support for conducting early-stage, 
preliminary studies.

Key information collected during pilot/feasibility stud-
ies includes trial feasibility—can we recruit and retain 
the target population; intervention feasibility—can we 
deliver the intervention and do participants like it; and 
preliminary efficacy—does the intervention show a pre-
liminary signal of promise [8–10]. Of these, trial- and 
intervention-feasibility metrics have garnered height-
ened attention over the past decade. Multiple report-
ing frameworks [10–16] emphasize and reinforce that 
trial- and intervention-feasibility indicators are essential 
to determine whether a trial can be successfully con-
ducted, if changes to the design and/or implementation 
are warranted, and whether participant retainment is 
high enough so individuals receive a sufficient dosage of 
the intervention to result in improved outcomes. Funding 
agencies like the NIH and the MRC make clear that the 
role of pilot studies is to assess whether an intervention 
can be done, and such information is essential to making 
decisions regarding whether one should proceed with a 
larger-scale trial of an intervention [1, 17].

Undertaking studies that gather information on trial- 
and intervention-feasibility creates a foundation for the 
optimization and successful scaling-up to larger-scale 
trials [11, 12, 18]. In the behavioral sciences, where 
obesity-related interventions often consist of deliver-
ing complex interventions across multiple levels/settings 
and use a range of behavior change techniques, collect-
ing and reporting key aspects of feasibility during the 
initial testing of the intervention is of heightened impor-
tance. Previous research on behavioral interventions has 
shown that increasing complexity decreases understand-
ing of how the intervention operates and increases the 
difficulty of delivering the intervention as intended [19]. 
By focusing on feasibility during the preliminary stages 

of obesity-related behavioral intervention development 
(pilot/feasibility studies), researchers put themselves at 
lower risk of designing interventions that fail at scale due 
to a lack of understanding about effective design and/or 
implementation [18, 20].

Reporting guidelines, frameworks, and translational 
science models advocate for the conduct of high-quality 
early-stage pilot/feasibility studies as an important step 
in developing maximally potent and implementable pre-
vention and treatment interventions, many of which are 
obesity-related [21–24]. Comprehensive pilot/feasibility 
studies reporting on key information (trial and inter-
vention feasibility) provide the best evidence for deci-
sion making when scaling up to a larger trial. To date, no 
review has examined the reporting of feasibility indica-
tors within obesity-related behavioral intervention pilot/
feasibility studies. Questions remain as to how the field 
of obesity-related intervention science reports feasibil-
ity indicators from pilot/feasibility studies and to what 
extent the focus on feasibility indicators has evolved over 
time. Understanding how the field of obesity-related 
behavioral science has historically utilized feasibility indi-
cators and how the design and conduct of pilot/feasibility 
studies has evolved over time is an important perspec-
tive to gain in order to optimize preliminary behavioral 
interventions. The aims of this study, therefore, are to (1) 
conduct a historical scoping review of the reporting of 
feasibility indicators in obesity-related behavioral pilot/
feasibility studies published up to and including 2020, 
and (2) describe trends in the amount and type of feasi-
bility indicators reported in obesity-related pilot/feasibil-
ity studies published across three time periods that span 
four decades from 1982 to 2020.

Methods
This scoping review was conducted and is reported 
according to the Preferred Reporting Items of System-
atic Reviews and Meta-Analyses extension for scoping 
reviews (PRISMA-ScR) guidelines [25].

Search strategy
A systematic literature search was conducted in four 
online databases including PubMed/Medline, Embase/
Elsevier, EBSCOhost, and Web of Science in Septem-
ber 2021. A combination of Medical Subject Heading 
(MeSH), EMTREE, and free-text terms and Boolean 
operators as appropriate for each database were used to 
identify eligible publications. Each search included one 
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or more of the following terms to identify pilot stud-
ies—pilot, feasibility, preliminary, proof-of-concept, 
vanguard—and the following terms to identify obesity-
related behavioral interventions—obesity, overweight, 
physical activity, fitness, exercise, diet, nutrition, sed-
entary, or screen. The following additional filters were 
applied in databases when available: English language, 
human species, articles only, and peer-reviewed journals.

Eligibility criteria
Published pilot studies that employed a behavioral inter-
vention strategy on a topic related to obesity were con-
sidered for inclusion in this scoping review. Behavioral 
interventions were defined as interventions that target 
actions which lead to improvements in health indicators 
[26, 27], separate from mechanistic, laboratory, pharma-
cological, feeding/dietary supplementation, and medical 
device or surgical procedure studies. Pilot studies were 
defined as those studies which are conducted separately 
from and prior to a large-scale trial and are designed to 
test the feasibility of an intervention and/or provide evi-
dence of preliminary effects before scale-up [3, 21, 28]. 
Exclusion criteria were articles that only described the 
development of a pilot study (protocols), studies that 
employed a non-behavioral intervention strategy (as 
described above), studies that did not deliver an interven-
tion to participants (observational/cross-sectional), qual-
itative studies, and dissertations.

Sampling strategy
Given the broad nature of this review’s search strategy 
and inclusion criteria, an a priori decision was made to 
use a multi-stage sampling procedure in order to select 
a random sample of studies from three distinct time 
points for comparison. There was an unequal distribu-
tion of published studies across all timepoints, with 
most studies (83.2%) published between 2011 and 2020. 
Thus, a simple random sample would be unlikely to cap-
ture enough articles to sufficiently represent those pub-
lished in earlier years. Starting with the earliest published 
citation, titles/abstracts, and full texts were screened in 
chronological order by year of publication until 200 stud-
ies were identified that met the inclusion criteria. This 
resulted in a collection of studies that spanned from 1982 
to 2006. It is important to note that 1982 was the starting 
point for this scoping review simply because no relevant 
records pre-1982 were retrieved from the databases. The 
two additional time points were then determined to be 
2011–2013 and 2018–2020, which represents an equal 
5-year gap between each successive time point. Stud-
ies published between 2011 and 2013 and between 2018 
and 2020 were assigned random numbers with STATA’s 

“rannum” command and screened in order of randomiza-
tion until an additional 200 studies that met the inclusion 
criteria were identified from each group [29].

Power analysis
The final sample size of 600 (200 per group) was based on 
detecting a minimal difference between the three distinct 
timepoints in the probability (binary presence/absence) 
of reporting a feasibility marker. Considering an alpha of 
0.05, power analysis revealed that a logistic regression, 
with the binary variable for a feasibility indicator as the 
dependent variable and two “dummy variables” repre-
senting two time period categories, could detect a mini-
mal difference of an odds ratio of 1.35. This represents a 
difference in the reporting of a feasibility indicator of 20% 
of articles versus 26% of articles.

Screening process
Database search results were electronically downloaded 
as a RIS file and uploaded to Covidence systematic 
review software (Veritas Health Innovation, Melbourne, 
Australia) for review. Duplicate references were identi-
fied as the RIS files were uploaded to Covidence and were 
screened out of the review process. Title and abstract 
screening were completed in duplicate by two review-
ers (CDP and MWB) to identify references that met the 
eligibility criteria. Disagreements were solved by hav-
ing a third member (LV) of the research team review the 
reference and make a final decision. Full-text PDFs were 
retrieved for references that passed the initial title and 
abstract screening process and were reviewed in dupli-
cate by three members of the research team (CDP, MWB, 
and LV).

Data extraction and coding
Study‑ and participant‑level descriptive characteristics
Relevant study-level and participant-level descriptive 
characteristics were extracted from included studies by 
five members of the research team and were coded in an 
Excel spreadsheet. These included characteristics such 
as study location, publication year, design, treatment 
length, sample size, age and sex of participants, interven-
tion setting, and behaviors targeted by the intervention. 
Because of the large amount of data extracted, it was not 
possible to doubly extract and code each individual study. 
Instead, the lead author (CDP), another member of the 
research team (LV), and three research assistants doubly 
coded a training set of studies until 100% consistency was 
reached. At that point, individual studies were assigned 
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to members of the research team for a single round of 
data extraction and coding.

Feasibility indicators
Table 1 provides the operational definitions of each fea-
sibility indicator identified for this review and the out-
comes extracted and/or calculated. The seven feasibility 
indicators, which were chosen a priori after a review of 
reporting guidelines/frameworks related to prelimi-
nary studies [10–12, 17, 30] included indicators of trial 
feasibility—recruitment capability and retention, and 
indicators of intervention feasibility—participant accept-
ability, attendance, compliance, cost, and treatment fidel-
ity. Definitions for each of these indicators were adapted 
from the NIH [17] and other peer-reviewed sources [11, 
12, 30]. Because the terms “feasibility” and “acceptability” 
are sometimes used synonymously [7], it was important 
to define individual feasibility indicators a priori. Thus, 
while the term “acceptability” may have been used to 
describe other aspects of feasibility (recruitment, reten-
tion, etc.), if those aspects were not related to participant 
acceptability (enjoyment, satisfaction, tolerability, safety, 
etc.), they were not coded as an acceptability-related 
indicator but were instead coded based on our definitions 
of feasibility indicators.

Data extracted for each feasibility indicator included 
descriptions of the types of feasibility indicators being 
measured and any reported quantitative outcomes 
related to those measures. The presence of any qualita-
tive feasibility indicators was also cataloged, including 
participant interviews, open-ended survey response 
questions about intervention acceptability, and mixed 
methodology related to participant acceptability. Each 
of these variables was classified as either “present” or 
“absent”. Other variables of interest included the report-
ing of any funding, mentioning feasibility-related param-
eters in the purpose statement, citing any guidelines or 
frameworks related to the reporting of preliminary stud-
ies, and reporting/conducting any statistical tests to 
determine preliminary efficacy. When studies had cited a 
separate process evaluation or other publication related 
to feasibility of the original pilot study, those cited publi-
cations were also searched for the reporting of feasibility 
indicators.

The identification of feasibility indicators and the other 
variables of interest as reported in pilot studies was 
done by utilizing a combination of text mining [32] and 
manual search procedures. Text mining procedures were 
conducted in NVivo 12 Plus Qualitative Data Analysis 
Software (QSR International, 2021) by three members 
of the research team and consisted of full-text searches 
with keywords related to feasibility outcomes. A full list 
of keywords was manually created by training with a 

randomized sample of 50 pilot study articles and scan-
ning full-text articles for keywords relate to feasibility 
until saturation had been achieved. Once the presence of 
feasibility outcomes had been detected in all pilot studies 
with text mining procedures, manual extraction of spe-
cific feasibility outcome-related information was com-
pleted by three members of the research team. Full-text 
PDFs were also manually searched to ensure text min-
ing procedures identified all possible reported feasibility 
indicators.

Statistical analysis
Descriptive statistics were compared between each of the 
three time periods using Kruskal-Wallis tests and chi-
square tests when appropriate. These tests were also con-
ducted to ensure the random sampling procedure used to 
select studies did not produce any systematic differences 
between groups. A series of univariate logistic regression 
models were employed to assess changes in the report-
ing of feasibility indicators across time. The presence or 
absence of each feasibility indicator was treated as the 
binary dependent variable while two dummy variables 
representing time periods 2011–2013 and 2018–2020 
(with 1982–2006 as the reference category) were inde-
pendent variables. Predicted marginal probabilities were 
also calculated with STATA’s “margins” command to 
determine the probability of reporting each feasibility 
indicator at each time period, holding all other variables 
at their means. Finally, hierarchical Poisson regression 
models were employed to assess the associations between 
the quantity of feasibility indicators reported and report-
ing funding, mentioning feasibility-related parameters in 
the purpose statement, and citing any guidelines/frame-
works related to the reporting of preliminary studies. The 
presence or absence of funding, mentioning feasibility-
related parameters in the purpose statement, and citing 
guidelines/frameworks were treated as binary independ-
ent variables while the number of feasibility indicators 
reported was treated as the dependent variable. A hier-
archical predictor variable entry method was employed 
to examine the independent association of funding, 
mentioning feasibility in the purpose statement, and cit-
ing guidelines/frameworks (Model 1) and the statistical 
control of time period (Model 2). The n alpha level of p < 
0.05 was considered suggestive and p <0.005 was consid-
ered formally statistically significant. Analyses were car-
ried out using STATA v17.0 statistical software package 
(College Station, Texas, USA).

Results
Search results
Figure  1 displays the PRISMA consort diagram, which 
communicates the screening process. A total of 51,638 
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citations were identified across databases. After dupli-
cates were removed, 16,365 citations remained and 
6873 of those citations were screened. Due to the multi-
stage randomization procedure for selecting studies 
(see “Screening process” section) a total of 9492 of the 
16,365 articles were never screened. Full-text screening 
was done until we obtained 200 eligible articles from 
each time period, which resulted in 600 articles being 
included in this review. For the 1982–2006 time period, 
310 full-text articles were screened, while a total of 350 
and 248 full-text articles were screened for the 2011–
2013 and the 2018–2020 time periods, respectively. 
The supplementary file contains a reference list of all 
included studies.

Descriptive characteristics of included studies
Study- and participant-level descriptive characteristics 
are reported in Table  2. This information is reported 

for all studies and is also reported separately for studies 
in each time period category. Most studies were con-
ducted in North America (n=399, 66.5%), were a RCT 
(299, 49.8%), had two arms (n=326, 54.3%), measured 
outcomes at two timepoints (n=428, 71.3%), had adult 
participants (n=427, 71.7%), and included both male 
and female participants (n=434, 72.3%). The median 
treatment length was 12 weeks (IQR = 8–26 weeks), 
and the median baseline sample size was 48 partici-
pants (IQR = 28–89 participants). The mean age of 
youth participants was 10.9 ± 3.5 years, and the mean 
age of adult participants was 48.6 ± 15.1 years.

Many studies were conducted in clinic (n=154, 25.7%) 
or community settings [e.g., YMCAs, Boys and Girls 
Clubs, parks and recreation facilities, free-living envi-
ronments] (n=122, 20.3%), although settings such as 
remote-delivery, K-12 schools, homes, workplaces, uni-
versities, care facilities, churches, and prisons were also 

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) consort diagram
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Table 2 Characteristics of included studies (N=600)

Characteristics All studies
(1982–2020)

Early Group
(1982–2006)

Middle Group
(2011–2013)

Late Group
(2018–2020)

N = 600 N = 200 N = 200 N = 200

N Percent (%) N Percent (%) N Percent (%) N Percent (%)

Location
 North America 399 66.5 151 75.5 138 69.0 110 55.0

 Europe 122 20.3 26 13 32 16.0 64 32.0

 Australia 43 7.2 16 8 19 9.5 8 4.0

 Asia 25 4.2 4 2 8 4.0 13 6.5

 South America 7 1.2 2 1 1 0.5 4 2.0

 Africa 4 0.7 1 0.5 2 1.0 1 0.5

Design
 Randomized controlled trial (RCT) 299 49.8 108 54.0 90 45.0 101 50.5

 Non-randomized, single group 223 37.2 66 33.0 85 42.5 72 36.0

 Non-randomized, multi-intervention 45 7.5 15 7.5 15 7.5 15 7.5

 Randomized, multi-intervention 33 5.5 11 5.5 10 5.0 12 6.0

Number of arms
 1 235 39.2 74 37.0 86 43.0 75 37.5

 2 326 54.3 109 54.5 106 53.0 111 55.5

 3 29 4.8 13 6.5 6 3.0 10 5.0

 4 9 1.5 14 7.0 2 1.0 3 1.5

 5 1 0.2 0 0.0 0 0.0 1 0.5

Number of measurement timepoints
 1 5 0.8 2 1.0 0 0.0 3 1.5

 2 428 71.3 154 77.0 143 71.5 131 65.5

 3 148 24.7 38 19.0 49 24.5 61 30.5

 4 19 3.2 6 3.0 8 4.0 5 2.5

Treatment length
 6 weeks or less 140 23.3 45 22.5 45 22.5 50 25.0

 7–12 weeks 236 39.3 73 36.5 75 37.5 88 44.0

 13–26 weeks 150 25.0 46 23.0 59 29.5 45 22.5

 27–52 weeks 55 9.2 25 12.5 17 8.5 13 6.5

 53 weeks or more 19 3.2 11 5.5 4 2.0 4 2.0

Baseline sample size
 1–24 124 20.7 45 22.5 34 17.0 44 22.0

 25–49 183 30.5 57 28.5 57 28.5 69 34.5

 50–99 165 27.5 44 22.0 65 32.5 56 28.0

 100 or more 128 21.3 54 27.0 44 22.0 31 15.5

Age of participants
 Youth (0–18 years) 173 28.3 46 23.0 69 34.5 58 29.0

 Adult (18+ years) 427 71.7 154 77.0 131 65.5 142 71.0

Sex of participants
 Women only 139 23.2 63 31.5 41 20.5 35 17.5

 Men only 27 4.5 7 3.5 10 5.0 10 5.5

 Both 434 72.3 130 65.0 149 74.5 155 77.5

Intervention setting
 Clinic 154 25.7 64 32 50 25 40 20

 Community 122 20.3 50 25 36 18 36 18

 Remote 99 16.5 18 9 37 18.5 44 22

 K-12 school 96 16 26 13 37 18.5 33 16.5
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represented. Physical activity (n=465, 77.5%) and nutrition 
(n=347, 57.8%) were the most represented target behaviors, 
with many studies targeting both behaviors (n=239, 39.8%).

Purpose statements, framework usage, funding, 
and preliminary efficacy
A total of 357 (59.5%) studies mentioned feasibility-
related parameters in the purpose statement, 58 (9.7%) 
cited a guideline/framework for the reporting of prelimi-
nary studies, and 402 (67.0%) reported a funding source 
of any kind. The most commonly cited guidelines/frame-
works included the Medical Research Council guid-
ance [1] (n=17, 29.3%), the CONSORT extension for 
pilot and feasibility studies [10] (n=15, 25.9%), and the 

RE-AIM framework [33] (n=12, 20.7%). The most com-
monly cited funding sources were the NIH (n=142, 35.3%) 
and foundation/center grants (n=118, 29.4%). Significant 
differences in study characteristics between the three time 
periods were only found in the reporting of funding, which 
increased with each later year category, X2 (2, N=600) = 
14.5, p<0.001. Conducting/reporting statistical analy-
ses related to preliminary efficacy was identified in 561 
(93.5%) studies. Of studies that conducted/reported 
statistical analyses related to preliminary efficacy, 371 
(66.1%) made statements about preliminary efficacy 
in the conclusion. Of these studies, 298 (80.3%) made 
positive statements about the preliminary efficacy of the 
intervention.

a Sums exceed 600 as studies could qualify for multiple categories

Table 2 (continued)

Characteristics All studies
(1982–2020)

Early Group
(1982–2006)

Middle Group
(2011–2013)

Late Group
(2018–2020)

N = 600 N = 200 N = 200 N = 200

N Percent (%) N Percent (%) N Percent (%) N Percent (%)

 Home 54 9 18 9 21 10.5 15 7.5

 Workplace 32 5.3 6 3 12 6 14 7

 University 17 2.8 6 3 4 2 7 3.5

 Care Facility (e.g., nursing home) 15 2.5 9 4.5 1 0.5 5 2.5

 Church 10 1.7 3 1.5 2 1 5 2.5

 Prison 1 0.2 0 0 0 0 1 0.5

Target behaviora

 Physical activity 465 77.5 139 69.5 165 82.5 161 80.5

 Nutrition 347 57.8 125 62.5 119 59.5 103 51.5

 Mental health 57 9.5 21 10.5 13 6.5 23 11.5

 Sleep 37 6.2 7 3.5 7 3.5 23 11.5

 Screen time 23 3.8 5 2.5 7 3.5 11 5.5

 Tobacco 22 3.7 13 6.5 6 3 3 1.5

 Alcohol 7 1.2 3 1.5 3 1.5 1 0.5

 STIs 4 0.7 1 0.5 0 0 3 1.5

Fundinga

 Any funding 402 67 112 56 134 67 156 78

 NIH (USA) 142 35.3 40 35.7 48 35.8 54 34.6

 NHMRC (Australia) 13 3.2 1 0.8 5 3.7 7 4.5

 NIHR (Europe) 11 2.7 0 0 0 0 11 7.1

 MRC (UK) 8 2.0 0 0 4 2.9 4 2.6

 CIHR (Canada) 7 1.7 3 2.7 1 0.7 3 1.9

 Other government 78 19.4 22 19.6 31 23.1 25 16.0

 Foundation/Center 118 29.4 40 35.7 39 29.1 39 25

 University/Institution 55 13.7 15 13.4 15 11.1 25 16

 Early career awards 33 8.2 6 5.4 10 7.5 17 10.9

 Doctoral 19 4.5 4 3.6 8 5.9 7 4.5

 Private/Corporation 17 4.2 10 8.9 2 1.5 5 3.2

 Post-doctoral 15 3.7 5 4.5 4 2.9 6 3.8
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Reporting of feasibility indicators
Table  3 provides the number and percentage of articles 
reporting each feasibility indicator for the total sample 
and across time periods.

Trial‑related feasibility indicators
For the total sample, 428 (71.3%) studies provided infor-
mation necessary to calculate recruitment rates and 595 
(99.2%) provided information necessary to calculate 
retention rates. The mean recruitment rate was 69.6 ± 
29.1% (median = 76.3, IQR = 48.8–95.4) and the mean 
retention rate was 83.6 ± 18.8% (median = 89.7, IQR = 
75–100).

Intervention‑related feasibility indicators
For the total sample, 192 (32%) included a description 
of a quantitative measure of acceptability, 219 (36.5%) 
reported a quantitative outcome related to acceptability, 
143 (23.8%) included a description of a qualitative meas-
ure of acceptability, 157 (26.2%) reported a qualitative 
outcome related to acceptability, 109 (18.2%) included a 
description of how intervention attendance rates were 
captured, 199 (33.2%) reported intervention attendance, 
162 (27%) included a description of how intervention 
compliance was measured, 187 (31.2%) reported inter-
vention compliance, 23 (3.8%) provided information 
about the monetary cost of the intervention, 109 (18.2%) 
provided a description of how treatment fidelity was 

Table 3 Presence or absence of the reporting of feasibility indicators across time

Feasibility indicators All studies
(1982–2020)

Early Group
(1982–2006)

Middle Group
(2011–2013)

Late Group
(2018–2020)

N = 600 N = 200 N = 200 N = 200

N Percent (%) N Percent (%) N Percent (%) N Percent (%)

Recruitment 428 71.3 134 67 141 70.5 153 76.5

Retention 595 99.2 197 98.5 198 99 200 100

Acceptability
 Description of quantitative Measure 192 32 43 21.5 58 29 91 45.5

 Quantitative outcome 219 36.5 52 26 70 35 97 48.5

 Description of qualitative outcome 143 23.8 29 14.5 42 21 72 36

 Qualitative outcome 157 26.2 39 19.5 46 23 72 36

Attendance
 Description of measure 109 18.2 31 15.5 35 17.5 43 21.5

 Outcome 199 33.2 65 32.5 71 35.5 63 31.5

Compliance
 Description of measure 162 27 41 20.5 52 26 69 34.5

 Outcome 187 31.2 48 24 55 27.5 84 42

Cost 23 3.8 8 4.0 5 2.5 10 5.0

Treatment fidelity
 Description of measure 109 18.2 22 11 39 19.5 48 24

 Outcome 85 14.2 21 10.5 24 12 40 20

Total outcomes reported
 1 65 13 24 12 29 14.5 12 6

 2 143 27 61 30.5 44 22 38 19

 3 168 29.2 65 32.5 56 28 47 23.5

 4 136 21.3 39 19.5 43 21.5 54 27

 5 58 6.5 7 3.5 20 10 31 15.5

 6 29 2.7 4 2 8 4 17 8.5

 7 1 0.3 0 0 0 0 1 0.5

Mentioned feasibility-related parameters in the purpose statement 357 59.5 100 50 116 58 141 70.5

Cited a guideline/framework for the reporting of preliminary studies 58 9.7 2 1 11 5.5 45 22.5

Conducted/reported statistical analyses related to preliminary efficacy 561 93.5 186 93 192 96 183 91.5

Made any statements about preliminary efficacy in conclusion 371 61.8 101 50.5 128 64 142 71

Made positive statements about preliminary efficacy in conclusion. 298 49.7 90 45 99 49.5 109 54.5
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assessed, and 85 (14.2%) reported outcomes related to 
treatment fidelity.

Reporting of feasibility indicators across time
Results from univariate logistic regression models for 
reporting feasibility indicators across time are com-
municated in Table  4. When compared to the Early 
Group (1982–2006), preliminary studies in the Late 
Group (2018–2020) tended to be more likely to report 
recruitment data (OR=1.60, 95%CI 1.03–2.49), and 
they were significantly more likely to report descrip-
tions of quantitative measures (OR=3.05, 95%CI 
1.97–4.72) and qualitative measures (OR=3.32, 95%CI 
2.04–5.40) of acceptability, acceptability-related quan-
titative (OR=2.68, 95%CI 1.76–4.08) and qualitative 
(OR=2.32, 95%CI 1.48–3.65) outcomes, descriptions of 
compliance measures (OR=2.04, 95%CI 1.30–3.20) and 
compliance outcomes (OR=2.29, 95%CI 1.49–3.52), 
as well as descriptions of fidelity-related measures 
(OR=2.56, 95%CI 1.48–4.42) and fidelity outcomes 
(OR=2.13, 95%CI 1.21, 3.77). Late Group (2018–2020) 
studies were also significantly more likely to mention 

feasibility-related parameters in the purpose statement 
(OR=2.39, 95%CI 1.58–3.61) and to have cited a guide-
line or framework related to the reporting of prelimi-
nary studies (OR=28.7, 95%CI 6.87, 120.3). Marginal 
predicted probabilities for the reporting of feasibility 
indicators are communicated in Table 5. For each suc-
cessive time period, the probability of reporting feasi-
bility indicators significantly increased for all indicators 
but attendance.

Reporting of feasibility indicators and purpose statements, 
framework usage, and funding
Results from multivariate Poisson regression models 
for the number of reported feasibility indicators are 
presented in Table  6. Reporting funding, mentioning 
feasibility-related indicators in the purpose statement, 
and citing guidelines/frameworks for the reporting 
of preliminary studies all significantly and positively 
associated with the number of feasibility indicators 
reported. These relationships held after controlling for 
time period.

Table 4 Summary of univariate logistic regression analysis for reporting feasibility indicators in included studies across time (N=600)

Note: aEarly Group (1982–2006, N=200) is the referent group
b 95% CI stands for 95% confidence interval
c Late Group (2018–2020) retention variable had no observations coded as 0. Bold denotes significance at the p < 0.005 level

Feasibility indicator Middle Group (2011–2013)a Late Group (2018–2020)a

N=200 N=200

Odds ratio 95%  CIb p‑value Odds ratio 95%  CIb p‑value

Recruitment 1.18 0.77, 1.79 0.450 1.60 1.03, 2.49 0.036

Retentionc 1.51 0.25, 9.1 0.655 - -

Acceptability

 Description of quantitative measure 1.49 0.95, 2.35 0.085 3.05 1.97, 4.72 <0.001
 Quantitative outcome 1.53 0.99, 2.35 0.051 2.68 1.76, 4.08 <0.001
 Description of qualitative measure 1.57 0.93, 2.63 0.090 3.32 2.04, 5.40 <0.001
 Qualitative outcome 1.23 0.76, 1.99 0.393 2.32 1.48, 3.65 <0.001
Attendance

 Description of measure 1.16 0.68, 1.96 0.590 1.49 0.89, 2.49 0.124

 Outcome 1.14 0.76, 1.73 0.527 0.96 0.63, 1.45 0.830

Compliance

 Description of measure 1.36 0.85, 2.17 0.194 2.04 1.30, 3.20 0.002
 Outcome 1.20 0.77, 1.88 0.424 2.29 1.49, 3.52 <0.001
 Cost 0.62 0.19,1.91 0.261 1.26 0.49,3.27 0.193

Treatment fidelity

 Description of measure 1.96 1.11, 3.45 0.019 2.56 1.48, 4.42 0.001
 Outcome 1.16 0.62, 2.16 0.635 2.13 1.21, 3.77 0.009

 Mentioned feasibility-related parameters 
in purpose statement

1.38 0.93, 2.05 0.109 2.38 1.58, 3.61 <0.001

 Cited a guideline/framework for the 
reporting of preliminary studies

5.76 1.26, 26.3 0.024 28.74 6.87, 120.3 <0.001
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Discussion
This was a historical scoping review of the reporting of 
feasibility indicators in a large sample of obesity-related 
behavioral pilot/feasibility studies published between 
1982 and 2020. We describe trends in the amount 
and type of feasibility indicators reported in studies 
across three time periods evaluating 200 studies from 
each period: 1982–2006, 2011–2013, and 2018–2020. 

Improvements over time were found for the reporting of 
most feasibility indicators; however, the rates of reporting 
remain modest, even in the latest group of studies pub-
lished from 2018 to 2020. The majority of obesity-related 
behavioral pilot studies reported three or fewer feasibil-
ity outcomes, the most common being recruitment and 
retention, while almost all studies conducted/reported 
statistical analyses related to preliminary efficacy.

Table 5 Predicted probabilities for reporting feasibility indicators across time

Note: aThe margin column communicates marginal predicted probabilities calculated from logistic regression models
b 95% CI stands for 95% confidence interval
c Late Group (2018–2020) retention variable had no observations coded as 0

Feasibility indicator Early Group
(1982–2006)

Middle Group
(2011–2013)

Late Group
(2018–2020)

N=200 N=200 N=200

Margina 95%  CIb Margina 95%  CIb Margina 95%  CIb

Recruitment 0.67 0.60–0.74 0.70 0.64–0.77 0.76 0.71–0.82

Retentionc 0.98 0.97–1.00 0.99 0.98–1.00 - -

Acceptability

 Description of quantitative measure 0.21 0.16–0.27 0.29 0.23–0.35 0.45 0.39–0.52

 Quantitative outcome 0.26 0.19–0.32 0.35 0.28–0.42 0.49 0.42–0.55

 Description of qualitative measure 0.15 0.09–0.19 0.21 0.15–0.27 0.36 0.29–0.43

 Qualitative outcome 0.19 0.14–0.25 0.23 0.17–0.29 0.36 0.29–0.43

Attendance

 Description of measure 0.15 0.10–0.21 0.18 0.12–0.23 0.22 0.16–0.27

 Outcome 0.33 0.26–0.39 0.36 0.29–0.42 0.32 0.25–0.38

Compliance

 Description of measure 0.21 0.15–0.26 0.26 0.19–0.32 0.35 0.28–0.41

 Outcome 0.24 0.18–0.29 0.28 0.21–0.34 0.42 0.35–0.49

 Cost 0.17 0.12–0.23 0.19 0.15–0.25 0.23 0.20–0.31

Treatment fidelity

 Description of measure 0.11 0.07–0.15 0.19 0.14–0.25 0.24 0.18–0.29

 Outcome 0.11 0.06–0.15 0.12 0.07–0.17 0.20 0.14–0.26

 Mentioned feasibility-related parameters in 
purpose statement

0.50 0.43–0.57 0.58 0.51–0.65 0.71 0.64–0.77

 Cited a guideline/framework for the report-
ing of preliminary studies

0.01 −0.01–0.02 0.05 0.02–0.09 0.23 0.17–0.28

Table 6 Parameter estimates from Poisson regression models predicting the number of feasibility indicators reported in pilot and 
feasibility studies

Note: 95% C.I. stands for 95% confidence interval; Model 2 = Model 1 + time periods (Early Group as referent). Bold denotes significance at the p < 0.005 level

Predictor Model 1 Model 2

b‑Coefficient 95% C.I. p‑value b‑Coefficient 95% C.I. p‑value

Funding reported 0.12 0.02–0.22 0.017 0.10 0.01–0.21 0.042

Mentioning feasibility-related indicators in purpose statement 0.31 0.21–0.41 <0.001 0.29 0.19–0.39 <0.001
Citing guidelines and/or frameworks for the reporting of 
preliminary studies.

0.22 0.08–0.36 0.002 0.17 0.03–0.32 0.019

Time period

 Middle Group (2011–2013) - - - 0.04 −0.08–0.16 0.498

 Late Group (2018–2020) - - - 0.12 0.01–0.24 0.047
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The primary finding from this study was the subopti-
mal rate of reporting key feasibility indicators within 
obesity-related behavioral pilot/feasibility studies. While 
trial-related feasibility was reported in the majority of 
studies (recruitment and/or retention), key interven-
tion-related feasibility indicators, including participant 
acceptability, adherence, attendance, and intervention 
fidelity, were not widely reported. These results are sup-
ported by several reviews of pilot/feasibility studies con-
ducted in other domains [34, 35], which all found a lack 
of trial- and intervention-related feasibility indicator 
reporting as well. While recruitment and retention are 
important trial-related feasibility indicators to capture, 
intervention-related feasibility indicators are important 
to assess during the preliminary phases of implementa-
tion. For example, participants’ perceptions of programs 
(acceptability) are associated with rates of attrition [36], 
intervention attendance is positively associate with obe-
sity-related health outcomes [37, 38], and implementation 
fidelity during a pilot/feasibility study is associated with 
obesity-related main outcomes in scaled-up trials [39–42] 
and is shown to moderate the association between partici-
pant acceptability and behavioral outcomes [43].

The lack of reporting feasibility indicators coupled with 
the high rate of statistical testing for preliminary efficacy 
is concerning as well, although this does seem to be com-
mon across domains. For example, in a review of nurs-
ing intervention-feasibility literature, Mailhot et  al. [34] 
found that almost half of the included feasibility stud-
ies focused exclusively on testing effectiveness. While 
preliminary efficacy can be reported in pilot/feasibility 
studies, results should be interpreted with caution, and 
outcomes related to feasibility should take priority.

Results from our study suggest that this is largely not 
the case in the behavioral sciences and reasons why 
remain unclear. It could be that intervention funders 
are invested in the outcome data. In other words, those 
agencies which fund preliminary studies might want 
some evidence that the intervention will have benefi-
cial impact (regardless of its precision) before they con-
tinue to invest considerable time and money in a large, 
definitive trial. Several published guidelines, checklists, 
frameworks, and recommendations for pilot/feasibil-
ity studies exist [2, 5, 7, 10, 11, 44–46], many of which 
argue against the use of and focus on statistical test-
ing for preliminary efficacy. However, pilot/feasibility 
studies have only just recently garnered attention from 
larger agencies. For example, the CONSORT exten-
sion to randomized pilot and feasibility trials [10] was 
published in 2016 and the majority of other literature 
that is used to guide pilot/feasibility studies has been 
published within the last decade as well. For pilot/
feasibility studies included in this review, the most 

commonly cited guidelines/frameworks included the 
Medical Research Council guidance [1], the CONSORT 
extension for pilot and feasibility studies [10], and the 
RE-AIM framework [33]. Other guidelines used less 
often included Bowen et al. [12], Thabane et al. [5], and 
Arain et al. [28] Researchers conducting obesity-related 
preliminary studies today are encouraged to use the 
available literature in an effort to design high-quality 
preliminary interventions that can provide rich data to 
support the successful scaling up to a larger trial.

While our review does highlight some concerns for 
obesity-related behavioral pilot/feasibility studies, there 
were also some encouraging findings. We found studies 
conducted between 2018 and 2020 had higher odds of 
reporting most feasibility indicators when compared to 
studies published between 1982 and 2006. While report-
ing was still only modest in the later studies, results do 
show that improvements are occurring among behavio-
ral pilot/feasibility studies. This may coincide with recent 
initiatives that have been undertaken in the field, includ-
ing the publishing of several frameworks, guidelines, and 
recommendations related to pilot/feasibility studies [2, 
5, 7, 10–12, 18, 45, 46]. Our results demonstrate that the 
reporting of feasibility indicators positively associated 
with citing a guideline/framework for the reporting of 
preliminary studies. Researchers conducting pilot/feasi-
bility studies should utilize these guidelines/frameworks 
to inform the design, conduct, and reporting of their pre-
liminary work, as our results support the idea that these 
guidelines/frameworks can improve the completeness of 
reporting in pilot/feasibility studies. We also found that 
the reporting of feasibility indicators positively associ-
ated with mentioning feasibility-related outcomes in the 
purpose statement of the published pilot/feasibility study. 
This may demonstrate the importance of stating clear 
objectives. Alternatively, it may also suggest that authors 
of these papers were generally more sensitized to the 
need to be explicit about aspects of feasibility.

The reporting of feasibility indicators also significantly 
and positively associated with a study being supported 
by funding of any kind. It is well established that pilot/
feasibility studies play an essential role in the develop-
ment of larger-scale trials and virtually all funding agen-
cies require evidence gathered from these preliminary 
studies to support the justification for scaling up to a 
larger trial. This highlights the importance of funding 
structures that are designed to support the conduct of 
pilot/feasibility studies specifically. Recent initiatives like 
the NIH Planning Grant program (R34) [47], the CIHR 
Health Research Training Platform (HRTP) Pilot Fund-
ing Opportunity [48], and the NIHR Research for Patient 
Benefit (RfPB) program [49] represent important steps 
forward in the field of pilot/feasibility research.
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Strengths and limitations
A strength of this review is the inclusion of a large sample 
(N=600) of obesity-related pilot/feasibility studies pub-
lished across four decades. Even though this was a scop-
ing review and not every study published between 1982 
and 2020 was included, we did not limit the inclusion 
of studies based on location, design, or health behavior 
topic, as long as the intervention contained at least one 
component related to obesogenic behaviors. As such, 
results can be generalized to a larger audience of health 
behavior researchers. There were also limitations to this 
review. First, we only considered health behavior inter-
ventions related to obesity for inclusion. While results 
may generalize to pilot/feasibility studies in the realm of 
health behavior, they cannot apply to non-behavioral pre-
liminary studies including mechanistic, pharmacological, 
or rehabilitation interventions. Another limitation is that 
studies in the Early Group span a much greater length 
of time (1982–2006) compared to studies in the Mid-
dle (2011–2013) and Late (2018–2020) Groups and each 
year is not equally represented. Because of this grouping 
structure, comparisons between each time period, espe-
cially between the Early Group and Late Group, should 
be interpreted with caution. This was a function of the 
limited number of pilot/feasibility studies published in 
earlier years compared to later years. Also, due to the 
multi-stage randomization procedure used to screen 
studies for this scoping review, there were 9492 citations 
which were never screened. It must also be noted that 
some feasibility indicators may not have been relevant 
to collect for certain intervention designs. For example, 
attendance would most likely not have been an applica-
ble feasibility indicator for an mHealth intervention, but 
participant compliance may have been a feasibility indi-
cator of interest. In other words, depending on interven-
tion design and the specific components of each pilot/
feasibility study, it would be impossible or irrelevant for 
some studies to collect 100% of the feasibility indicators 
for which we coded. Furthermore, some of the feasibility 
indicators are difficult to code. We used both text mining 
and manual approaches to maximize accuracy in captur-
ing this information, but some items may have been erro-
neous. Finally, reporting of a study is not identical to the 
conduct of a study. Not reporting of some aspect does 
not mean that the study authors had not taken it into 
consideration.

Conclusions
The reporting of feasibility indicators within obesity-
related behavioral pilot/feasibility studies has improved 
over time, but key aspects of intervention-related feasibil-
ity are still not reported in the majority of studies. Aspects 

of intervention-related feasibility, including fidelity, play a 
key role in the development of larger-scale trials, alongside 
the widely reported trial-related feasibility indicators of 
recruitment and retention. Given the importance of behav-
ioral intervention pilot/feasibility studies in the transla-
tional science spectrum, there is a need for improving the 
reporting of feasibility indicators. Researchers who plan 
to conduct a pilot/feasibility trial with the intent to scale 
up to a future larger trial are encouraged to use the avail-
able literature on the design, conduct, and reporting of 
preliminary studies to improve design and maximize the 
potential success of the larger-scale trial.
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