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A B S T R A C T   

Adolescence is a critical period for establishing habits and engaging in health behaviors to prevent future can
cers. Rural areas tend to have higher rates of cancer-related morbidity and mortality as well as higher rates of 
cancer-risk factors among adolescents. Rural primary care clinicians are well-positioned to address these risk 
factors. Our goal was to identify existing literature on adolescent cancer prevention in rural primary care and to 
classify key barriers and facilitators to implementing interventions in such settings. 

We searched the following databases: Ovid MEDLINE®; Ovid APA PsycInfo; Cochrane Library; CINAHL; and 
Scopus. Studies were included if they reported on provider and/or clinic-level interventions in rural primary care 
clinics addressing one of these four behaviors (obesity, tobacco, sun exposure, HPV vaccination) among 
adolescent populations. We identified 3,403 unique studies and 24 met inclusion criteria for this review. 

16 addressed obesity, 6 addressed HPV vaccination, 1 addressed skin cancer, and 1 addressed multiple be
haviors including obesity and tobacco use. 10 studies were either non-randomized experimental designs (n = 8) 
or randomized controlled trials (n = 2). The remaining were observational or descriptive research. 

We found a dearth of studies addressing implementation of adolescent cancer prevention interventions in rural 
primary care settings. Priorities to address this should include further research and increased funding to support 
EBI adaptation and implementation in rural clinics to reduce urban–rural cancer inequities.   

1. Introduction 

Adolescence is a critical time to establish healthy habits and receive 
routine preventive care to prevent future cancer-related morbidity and 
mortality. There is substantial evidence that adolescence and early 
adulthood are a period of “cumulative risk” for later onset cancers (Biro 
and Wolff, 2011; NCI, 2010; Fuemmeler et al., 2009; Linos et al., 2008), 
making it a particularly important time for intervention (Santelli et al., 
2013). Early intervention and prevention are critically needed in rural 
areas, where populations are at a higher risk for all cancers combined, 
cancers associated with tobacco use, and human papillomavirus (HPV) 
infection (Zahnd et al., 2018). Moreover, rural areas, home to approxi
mately 20 % of the United States population (Ratcliffe et al., 2016) have 

higher levels of cancer risk factors including obesity (Lundeen et al., 
2016), tobacco use (Pesko and Robarts, 2017), harmful sun exposure 
behaviors (Nagelhout et al., 2019), and low HPV vaccination uptake 
(Pingali et al., 2020). 

These high rates of cancer incidence coupled with low rates of cancer 
prevention behaviors indicate that early action to promote primary 
prevention (i.e., prevent the development of cancers later in life) is 
needed for rural adolescent populations to reverse the trend of urban
–rural cancer inequities. Pediatric and family medicine providers, who 
provide care for patients ranging from young children to adolescents and 
young adults, are well positioned to advocate for primary prevention in 
adolescent populations and to implement existing evidence-based in
terventions (EBIs) to promote these prevention-focused behaviors. 
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However, previous research has identified that rural clinics often have 
diminished capacity for implementing such EBIs compared to urban 
clinics (Cohen et al., 2018; Fagnan et al., 2021). Moreover, EBIs are 
often developed at large, well-resourced medical centers and may not 
directly translate to rural settings (Smith et al., 2016). Thus, while rural 
primary care settings are critical for addressing cancer prevention in 
adolescents in the form of primary prevention, these clinics may have 
difficulty effectively implementing EBIs; an issue which could be 
contributing to these persistent urban–rural cancer inequities. 

In this review we focus on HPV vaccination, obesity, smoking, and 
sun exposure, all health topics that the Advisory Committee on Immu
nization Practices (ACIP) (Meites et al., 2016) and the United States 
Preventive Services Task Force (USPSTF) have published specific guid
ance on (USPSTF et al., 2017; USPTF et al., 2018; USPSTF et al., 2020) 
(Table 1). Importantly, these four areas are ideal to address or intervene 
on during adolescence to prevent negative health outcomes in adult
hood, including cancer-related morbidity and mortality. While common, 
HPV infection, if left untreated, can result in future cervical, anal, 
vaginal, vulvar, penile, or oropharyngeal cancers (Watson et al., 2008). 
The HPV vaccine is highly effective in preventing infection and cancers 
when administered in adolescence (McClung et al., 2008) The associa
tion between obesity and multiple types of cancer is well-established 
(Calle et al., 2003), with growing evidence that obesity in childhood 
and adolescence specifically is contributing to adulthood cancer 
morbidity and mortality (Weihe et al., 2020). Tobacco use is related to 
10 types of cancer, including lung cancers, and preventing and stopping 
tobacco use early is critical. In the United States, almost 90 % of adult 
smokers reported they began smoking before age 18 (USDHHS, 2012), 
meaning that adolescence is an ideal time for intervention. Finally, sun 
exposure in early childhood and adolescence is associated with devel
opment of melanoma later in life (Lin et al., 2011), indicating that 
developing good habits for sun protection early is key to prevention of 
future cancers. Intervening during adolescence could help to address 
urban–rural cancer inequities and reduce overall cancer burden, how
ever more insight is needed to understand implementation issues spe
cifically in rural, primary care settings. 

We sought to gain a better understanding of the implementation of 
EBIs with adolescents related to these four topics in rural primary care 
settings. Our goal in this scoping review was to identify existing litera
ture on adolescent cancer prevention in rural primary care and to clas
sify key barriers and facilitators to implementing interventions in such 
settings. 

2. Methods 

The protocol for this study followed the Joanna Briggs Institute (JBI) 

template (Aromataris and Munn, 2020) for scoping reviews (registered 
with Open Science Framework (https://doi.org/10.17605/OSF.IO/ 
AW5M8)) and the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses for Scoping Reviews checklist (Tricco et al., 2018). 
Scoping reviews are appropriate for topics, such as this one, where the 
goal is to explore what literature exists and what gaps may exist. A 
comprehensive literature search was conducted by a medical librarian 
on April 6th, 2022, using the following bibliographic databases from 
inception: Ovid MEDLINE® (ALL-1946 to Present); Ovid APA PsycInfo 
(1967 to present); Cochrane Library (Wiley); CINAHL with Full Text 
(EBSCO); and Scopus (Elsevier). No article type, date, or language re
strictions were included in the search. The full Ovid MEDLINE search 
strategy is available in Supplemental Table 1. 

2.1. Study selection 

The 3,960 results produced from the database searches were im
ported into Covidence, a systematic review screening tool, and dupli
cates were removed. The remaining 3,043 unique citations were 
screened by title and abstract against predetermined inclusion and 
exclusion criteria by the review team (GR, PW, MG). Each article was 
screened by two reviewers and once all screening was complete, the 
review team met to discuss any articles in which reviewers disagreed 
and establish consensus together. To be eligible for inclusion, articles 
had to meet the following criteria: (1) focus on patients between ages 9 
and 17; (2) take place in a rural primary care setting; and (3) address a 
provider and/or clinic-level intervention to promote one of the 
following cancer prevention topics: HPV vaccination, tobacco use 
counseling or education, behavioral counseling for skin cancer preven
tion, or obesity screening and/or referral to behavioral interventions. 
While there are many definitions of how to categorize geographies as 
rural (e.g. Rural Urban Commuting Areas, Frontier and Remote, Rural 
Urban Continuum Codes, etc.), for this purpose we defined rural broadly 
and categorized articles as taking place in a rural population if the au
thors used any definition or referred to the location as “rural,” “remote,” 
“non-metropolitan.” Both experimental studies that included informa
tion on barriers and facilitators and non-experimental studies were 
considered eligible. Exclusion criteria included: (1) dissertations, con
ference abstracts, or trial registrations; (2) studies that took place 
outside of the United States; and (3) studies in a language other than 
English. There were 74 articles selected for full-text review; 24 of which 
met inclusion criteria for this study. Reference lists and forward citations 
were gathered and deduplicated, producing an additional 862 citations 
for screening. These citations were screened in the same way as 
described above and resulted in no additional articles included in the 
review. See Fig. 1 for the PRISMA flow diagram outlining the study 
selection process. 

2.2. Data abstraction 

A data abstraction template was created, drawing from JBI protocol 
and our research questions for this project, and the data abstraction 
team (GR, PW, AB, MG) tested the abstraction form using four articles. 
Each team member completed the abstraction and then the team met to 
review and edit the form. Once finalized, the remaining articles were 
split among team members. Each article was abstracted by two team 
members and then abstractions were reviewed by the lead author to 
establish consensus. 

2.3. Summarizing results 

To organize the barriers and facilitators identified in these studies we 
used the Consolidated Framework for Implementation Research (CFIR) 
domains (Damschroder et al., 2009). The CFIR was designed to help 
researchers consider multi-level influential factors on implementation 
and has been used in numerous studies to identify barriers and 

Table 1 
ACIP and USPSTF Recommendations for cancer-prevention health topics for 
adolescents.  

Topic Recommendation 

HPV 
vaccination 

ACIP: All adolescents should receive 2 doses of the vaccine at ages 
11–12, may begin series at age 9. If series is begun after age 15, 3 
doses are needed (Meites et al., 2016). 

Obesity The USPSTF recommends that clinicians screen for obesity in 
children and adolescents 6 years and older and offer or refer them 
to comprehensive, intensive behavioral interventions to promote 
improvements in weight status (USPSTF et al., 2017). 

Smoking The USPSTF recommends that primary care clinicians provide 
interventions, including education or brief counseling, to prevent 
initiation of tobacco use among school-aged children and 
adolescents (USPSTF et al., 2020). 

Sun exposure The USPSTF recommends counseling young adults, adolescents, 
children, and parents of young children about minimizing 
exposure to ultraviolet (UV) radiation for persons aged 6 months to 
24 years with fair skin types to reduce their risk of skin cancer ( 
USPTF et al., 2018).  
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facilitators to uptake of evidence-based practices in healthcare settings 
(Kadu and Stolee, 2015; Garbutt et al., 2018). Briefly, the five domains 
of the CFIR are: outer setting (factors external to the implementation 
setting), inner setting (characteristics of the implementing organiza
tion), individuals involved (key individuals with influence over imple
mentation), implementation process, and intervention characteristics. 
We further divided some of these domains to provide clarity to the 
barriers and facilitators identified, for example, the outer setting was 
further divided into community- and patient-levels. Once barriers and 
facilitators in each study were identified, data abstractors coded them 
using the five CFIR domains. 

3. Results 

3.1. Summary 

Of the 24 articles we identified in our review, 16 addressed obesity 
(Anti et al., 2016; Findholt et al., 2013; Gibson, 2016; Gortmaker et al., 
2015; Hyde and McPeters, 2022; Okihiro et al., 2013; Parra-Medina 
et al., 2015; Polacsek et al., 2009; Polacsek et al., 2014; San Giovanni 
et al., 2021; Shaikh et al., 2014; Shaikh et al., 2011; Shaikh et al., 2015; 
Silberberg et al., 2012; Thornberry et al., 2019; Wu et al., 2007), six 
addressed HPV vaccination (Askelson et al., 2019; Beck et al., 2021; 
Gunn et al., 2020; Huey et al., 2009; McLean et al., 2017; Szilagyi et al., 
2015), one addressed skin cancer (Dietrich et al., 2000) one study 
addressed multiple behaviors including tobacco (Cifuentes et al., 2005). 
Ten studies were either non-randomized experimental designs (n = 8) or 
randomized controlled trials (n = 2) and the remaining studies were 
observational or descriptive research (interviews or surveys). The 

majority took place in multiple types of settings (e.g., pediatric clinic, 
family practice, academic medical center). Only four provided details on 
how they defined rurality (e.g., Rural-Urban Commuting Codes or Rural- 
Urban Commuting Areas), and the other 20 simply used the term “rural” 
to define the setting. Table 2 outlines summary information for all 
abstracted articles including study objectives and overview of results. 

3.2. Barriers and facilitators to implementation 

Across studies, we identified similarities in barriers and facilitators to 
implementing EBIs related to cancer prevention health topics in rural 
primary care settings. Below we outline these barriers and facilitators by 
CFIR domain (Table 3). 

3.3. Outer setting 

3.3.1. Community-level 
Several studies identified a lack of local, complimentary resources to 

support patients in the community as a barrier to implementation 
(Findholt et al., 2013; Shaikh et al., 2011); in some cases this was caused 
by cuts in funding to these services (Polacsek et al., 2014). As an 
example, in a qualitative study interviewing rural primary care physi
cians, participants reflected on the fact that there were no community 
resources (e.g., dietary counselors, child psychologists) available to 
support pediatric obesity interventions delivered in the primary care 
clinic (Findholt et al., 2013). On the other hand, several studies reported 
that availability of community-based resources were a facilitator 
(Shaikh et al., 2015; Thornberry et al., 2019). For example, in one study 
that explored current practices in obesity prevention, providers reported 

Fig. 1. PRISMA flowchart.  
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Table 2 
Characteristics of studies included in review (n = 24).  

Title Year Setting Topic covered Aims or objectives of study Study design Outcomes assessed 
and key measures 

Brief overview of key results 

The Doctor Will “Friend” 
You Now: A Qualitative 
Study on Adolescents’ 
Preferences for Weight 
Management App 
Features (San Giovanni 
et al., 2021) 

2021 Pediatric clinic; 
Academic 
medical center 

Obesity Explore adolescent 
preferences about a 
technology-based weight 
management intervention 

Qualitative 
research 

Exploratory 
outcomes 
(qualitative) 

The use of technology 
applications was promoted 
by familiarity, ease of use, 
and accessibility. Preferred 
features included nutrition 
education, recording of 
physical activity, self- 
monitoring, and social 
connection. Barriers 
included problems with app 
features, speed, excess 
information, layout/user 
design, and privacy 
concerns. 

Provider Practice and 
Perceptions of Pediatric 
Obesity in Appalachian 
Kentucky (Thornberry 
et al., 2019) 

2019 Other: non- 
specified 
primary care 

Obesity Explore current practices 
for managing pediatric 
obesity 

Survey research Exploratory 
outcomes 
(quantitative) 

Adherence to expert 
recommendations for 
managing pediatric obesity 
were mixed: 67 % of 
providers reported always 
or almost always using BMI 
percentiles; 61 % reported 
never using waist 
circumference to assess 
obesity; 53 % reported 
almost always discussing 
physical activity. 

Translation of clinical 
practice guidelines for 
childhood obesity 
prevention in primary 
care mobilizes a rural 
Midwest community ( 
Gibson, 2016) 

2014 Rural health 
clinic 

Obesity To assess effectiveness of 
using the 5210 program to 
improve childhood obesity 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes; Process 
outcomes 

Documentation of BMI 
increased from 27 to 98 %; 
educational counseling 
increased from 9 to 87 %; 
accurate diagnosis of 
obesity increased from 0 to 
32 %. 
Providers reported that 
intervention was 
appropriate at acute and 
well child visits and that 
they focused on messaging 
around eating more fruits 
and vegetables; watching 
less television; drinking 
more water/fewer sugar- 
based beverages 

Promoting Weight 
Maintenance among 
Overweight and Obese 
Hispanic Children in a 
Rural Practice (Parra- 
Medina et al., 2015) 

2015 Rural health 
clinic 

Obesity To evaluate an obesity 
management intervention 
for Hispanic children and 
their parents 

Randomized 
controlled trial 

Intervention 
outcomes 

Greater proportion of 
children in standard care 
group in increased waist 
circumference and weight 
gain compared to 
intervention group. 
Controlling for demographic 
factors, odds of weight gain 
was reduced by 75 % for 
children in intervention 
group. 

Organizing for Quality 
Improvement in Health 
Care: An Example From 
Childhood Obesity 
Prevention (Shaikh 
et al., 2015) 

2015 Pediatric clinic; 
Family 
practice; Other: 
Indian Health 
Service Clinic 

Obesity To evaluate how a 
telehealth community of 
practice QI intervention 
addressed rural clinic’s 
challenges related to 
translating evidence to 
practice for preventing and 
managing obesity 

Qualitative 
research 

Process outcomes; 
Exploratory 
outcomes 
(qualitative) 

Barriers included staffing 
capacity and resources, lack 
of time, lack of patient 
follow-up, cultural concerns 
in addressing BMI, and 
concerns around social 
determinants of health. 
Facilitators reported were 
the use of clinic champions, 
efforts to align the 
intervention with 
established practices, clear 
and consistent 
communication, and 
alignment of intervention 
with local/community 
resources. 

Collaborative practice 
improvement for 

2014 Pediatric clinic; 
Family practice 

Obesity Assess a virtual quality 
improvement project 

Non- 
randomized 

Intervention 
outcomes 

Significant increase in 
documentation of BMI 

(continued on next page) 
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Table 2 (continued ) 

Title Year Setting Topic covered Aims or objectives of study Study design Outcomes assessed 
and key measures 

Brief overview of key results 

childhood obesity in 
rural clinics: the 
Healthy Eating Active 
Living Telehealth 
Community of Practice 
(HEALTH COP) (Shaikh 
et al., 2014) 

focused on adherence to 
clinical guidelines to treat 
childhood obesity 

experimental 
study 

percentile and weight 
category by clinicians. 
Clinicians covered an 
average of 0.8 more related 
educational topics per visit 
compared to pre- 
intervention. 
Parents’ report of use of 
family-centered care did not 
differ pre and post- 
intervention. 

Evaluation of a primary 
care intervention on 
body mass index: the 
Maine Youth 
Overweight 
Collaborative ( 
Gortmaker et al., 2015) 

2015 Other: non- 
specified 
primary care 
clinics 

Obesity Assess impact of primary 
care intervention to change 
BMI z-score trajectories for 
overweight and obese 
pediatric patients 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes 

A decrease in growth of BMI 
z-score for subjects with 
obesity in intervention and 
control sites was observed as 
well as a significant decline 
in rate of increase of BMI z- 
score for patients with 
overweight and healthy 
weight. However here was 
no evidence of an overall 
intervention effect. 

Implementing the obesity 
care model at a 
community health 
center in Hawaii to 
address childhood 
obesity (Okihiro et al., 
2013) 

2013 FQHC/CHC Obesity Assess a quality 
improvement project to 
improve obesity 
management in pediatric 
primary care 

Mixed methods Intervention 
outcomes; 
Exploratory 
outcomes 
(qualitative) 

Integration of nutrition and 
behavioral health services 
within pediatric practices 
was achieved. During 
project period BMI was 
assessed at 100 % of well- 
child visits. Participants 
reported improved 
collaboration between staff 
and improved awareness of 
pediatric obesity. 

Perceived barriers, 
resources, and training 
needs of rural primary 
care providers relevant 
to the management of 
childhood obesity ( 
Findholt et al., 2013) 

2013 Pediatric clinic; 
Family 
practice; Rural 
health clinic 

Obesity To explore perceived 
barriers, resources, and 
training needs of rural 
primary care providers to 
assess, treat, and prevent 
pediatric obesity 

Qualitative 
research 

Exploratory 
outcomes 
(qualitative) 

Practice barriers included 
time constraints, lack of 
reimbursement, few 
opportunities to detect 
obesity Clinician barriers 
included limited knowledge. 
Family-patient barriers 
included family lifestyle and 
lack of parent motivation to 
change; low family income 
and lack of health insurance; 
sensitivity of the issue 
Community barriers 
included lack of pediatric 
sub-specialists, few 
community resources. 
Sociocultural barriers 
included sociocultural 
influences; high prevalence 
of childhood obesity 
Resources needed were 
hospital dietitians 
(underutilized) handouts/ 
patient-facing materials; 
clinic and/or community- 
based programming; 
interest in learning about 
recommended best practices 
for assessment/monitoring, 
how to motivate parents. 

Impact of a primary care 
intervention on 
physician practice and 
patient and family 
behavior: keep ME 
Healthy—the Maine 
Youth Overweight 
Collaborative (Polacsek 
et al., 2009) 

2009 Pediatric clinic; 
Family practice 

Obesity To evaluate a clinical 
decision support and 
family-centered 
intervention on pediatric 
overweight and obesity 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes 

In pre-post assessment: 
significantly higher rate of 
BMI assessment, BMI 
percentile, weight 
classification, and use of 
intervention screening tool; 
Parents reported discussion 
of all intervention 
behaviors; reports of 
counseling were higher in 
intervention group 
compared to control 

(continued on next page) 
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Table 2 (continued ) 

Title Year Setting Topic covered Aims or objectives of study Study design Outcomes assessed 
and key measures 

Brief overview of key results 

Pediatric obesity 
management in rural 
clinics in California and 
the role of telehealth in 
distance education ( 
Shaikh et al., 2011) 

2011 FQHC/CHC; 
Rural health 
clinic 

Obesity Assess needs of health care 
providers to address 
pediatric obesity through 
telehealth  

Survey research Exploratory 
outcomes 
(quantitative) 

On a five-point scale, most 
providers rated their self- 
efficacy in being able to 
address pediatric obesity as 
either a 2 or 3. Commonly 
reported barriers were lack 
of local weight management 
programs, low patient 
motivation, and little family 
involvement. The majority 
of participants already used 
telehealth services and were 
interested in participating in 
continuing education on 
pediatric obesity via 
telehealth. 

Treating pediatric obesity 
in the primary care 
setting to prevent 
chronic disease: 
perceptions and 
knowledge of providers 
and staff (Silberberg 
et al., 2012) 

2012 Pediatric clinic; 
Family 
practice; 
FQHC/CHC 

Obesity Assess primary care 
provider’s and staff’s 
perceptions and knowledge 
toward pediatric obesity 
treatment and dietitian 
services 

Survey research Exploratory 
outcomes 
(quantitative) 

Participating providers 
reported high levels of 
comfort addressing 
pediatric obesity, but 
reported very low levels of 
perceived effectiveness to 
impact pediatric obesity. 
For example almost 80 % 
felt comfortable or very 
comfortable raising the 
issue of a child being 
overweight but only 60 % 
felt that would be effective 
to impact weight. 

Child overweight 
interventions in rural 
primary care practice: a 
survey of primary care 
providers in southern 
Appalachia (Wu et al., 
2007) 

2007 Pediatric clinic; 
Family 
practice; 
Academic 
medical center 

Obesity Explore primary care 
practitioners’ current 
practices to address 
childhood overweight and 
obesity in southern 
Appalachia 

Survey research Exploratory 
outcomes 
(quantitative) 

Participating primary care 
providers had positive 
attitudes towards 
overweight treatment; low 
self-assessment of skills in 
behavioral management 
strategies; low readiness to 
address overweight in 
children. 

Motivational Interviewing 
Screening Tool to 
Address Pediatric 
Obesity (Hyde and 
McPeters, 2022) 

2022 Pediatric clinic; 
Rural health 
clinic 

Obesity Assess impact of 
motivational interviewing 
survey tool to address 
obesity among patients 
ages 10 to 18  

Non- 
randomized 
experimental 
study 

Intervention 
outcomes; Process 
outcomes 

90 % of patients received 
motivational interviewing 
survey tool during well- 
child visit during project 
period. Over 50 % of 
patients classified as 
overweight/obese. 

Sustainability of key 
Maine youth 
overweight 
collaborative 
improvements: A 
follow-up study ( 
Polacsek et al., 2014) 

2014 Pediatric clinic; 
Family practice 

Obesity Evaluate intervention 
effects on provider 
knowledge, beliefs, 
practices, patient 
experience, and office 
systems 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes 

There was a significant 
increase in recording BMI 
percentile in charts from 
2012 vs 2009, no change in 
recording of weight or blood 
pressure. Parent surveys 
indicate increase in 
counseling about sugar 
sweetened beverages and 
decrease in nutrition 
counseling. Clinician 
surveys report sustainment 
of knowledge, beliefs, 
practices. 

The Health Care 
Provider’s Experience 
With Fathers of 
Overweight and Obese 
Children: A Qualitative 
Analysis (Anti et al., 
2016) 

2016 Pediatric clinic; 
Family practice 

Obesity To examine the healthcare 
providers’ experiences 
working with fathers of 
overweight and obese 
children 

Qualitative 
research 

Exploratory 
outcomes 
(qualitative) 

Providers reported fathers 
have less of a role or 
presence in child’s health 
compared to mother and are 
resistant to accepting child’s 
weight as an issue 

Improving Human 
Papillomavirus Vaccine 
Use in an Integrated 
Health System: Impact 
of a Provider and Staff 
Intervention (McLean 
et al., 2017) 

2017 Pediatric clinic; 
Family practice 

HPV 
vaccination 

Test a multicomponent 
intervention to improve 
HPV vaccination in a 
regional healthcare system 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes 

HPV vaccination coverage 
increased from 41 to 59 % in 
intervention departments 
and only 32 to 45 % in 
control departments; 
however changes in series 
completion was not 
significantly different 

(continued on next page) 
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Table 2 (continued ) 

Title Year Setting Topic covered Aims or objectives of study Study design Outcomes assessed 
and key measures 

Brief overview of key results 

between intervention and 
control departments. 

Human Papillomavirus 
Immunization in Rural 
Primary Care (Gunn 
et al., 2020) 

2020 Pediatric clinic; 
Family practice 

HPV 
vaccination 

Identify organizational and 
clinic factors that support 
HPV vaccine delivery 

Mixed methods Exploratory 
outcomes 
(qualitative); 
Exploratory 
outcomes 
(quantitative) 

Up-to-date vaccination rates 
ranged from 13 to 28 % for 
“low-performing clinics” 
and 50–70 % for “high- 
performing” clinics. 
Qualitative themes that 
emerged to distinguish 
higher performing clinics 
included: staffing and 
vaccine protocols, presence 
of a vaccine champion, 
utilizing all opportunities to 
vaccinate and patient 
communication and 
education. 

HPV vaccine attitudes and 
practices among 
primary care providers 
in Appalachian 
Pennsylvania (Huey 
et al., 2009) 

2009 Pediatric clinic; 
Family 
practice; Other: 
Gynecology 
practices 

HPV 
vaccination 

To understand primary care 
providers HPV vaccine- 
related practices and 
recommendations 

Survey research Exploratory 
outcomes 
(quantitative) 

In first survey; 80 % of 
clinicians were currently 
offering the vaccine; 
concerns about the vaccine 
included: cost and 
insurance, newness of the 
vaccine, worries that age 
was too young, not knowing 
who should administer 
vaccine. 
In second survey 94 % 
reported recommending to 
all patients and barriers to 
vaccination included cost of 
the vaccine (especially for 
women ages 18–26), belief 
that recommended age is 
too low and that vaccine 
may report sexual activity 

Effect of provider prompts 
on adolescent 
immunization rates: a 
randomized trial ( 
Szilagyi et al., 2015) 

2015 Pediatric clinic; 
Family practice 

HPV 
vaccination 

Assess impact of an 
electronic-health record 
based intervention on 
adolescent immunization 
rates 

Randomized 
controlled trial 

Intervention 
outcomes 

No intervention effect was 
observed on increasing rates 
of HPV vaccination (any 
dose in the series). 

Implementation 
Challenges and 
Opportunities Related 
to HPV Vaccination 
Quality Improvement in 
Primary Care Clinics in 
a Rural State (Askelson 
et al., 2019) 

2019 Pediatric clinic; 
Family practice 

HPV 
vaccination 

Understand selection and 
implementation of 
evidence-based 
interventions to support 
HPV vaccination 

Survey research Exploratory 
outcomes 
(quantitative) 

External actors (e.g., 
payors) are often involved 
in decision making about 
implementation of EBIs. 
Clinics use resources like the 
state health department, 
Vaccines for Children staff 
to support implementation 
efforts. 

Evidence-Based Practice 
Model to Increase 
Human Papillomavirus 
Vaccine Uptake: A 
Stepwise Approach ( 
Beck et al., 2021) 

2021 Other: Primary 
care/walk-in 

HPV 
vaccination 

Assess a stepwise evidence- 
based practice model to 
improve HPV vaccination 
uptake 

Non- 
randomized 
experimental 
study 

Intervention 
outcomes 

100 % of parents 
approached consented to 
vaccination. A total of 24 
HPV vaccines were 
administered during the six- 
week intervention period, 
compared to 4 HPV vaccines 
in the six-week comparison 
period. 

Sun protection counseling 
for children: primary 
care practice patterns 
and effect of an 
intervention on 
clinicians (Dietrich 
et al., 2000) 

2000 Pediatric clinic; 
Family practice 

Skin cancer Describe implementation of 
SunSafe intervention in 
pediatric practices 

Mixed methods Intervention 
outcomes; 
Exploratory 
outcomes 
(qualitative); 
Exploratory 
outcomes 
(quantitative) 

Intervention clinics 
increased their provision of 
educational materials in 
their waiting rooms and at 
summer well child visits and 
distributed more samples of 
sunscreen compared to 
control clinics. 
Pediatricians, compared to 
other types of providers, 
were more likely to address 
sun protection at visits and 
provide materials like 
educational pamphlets and 
sunscreen samples. 

(continued on next page) 
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that they were able to make referrals to physical education in both 
schools and community center settings because of widespread commu
nity investment in these types of resources (Thornberry et al., 2019). 

3.3.2. Patient-level 
Many studies listed patient-level barriers to implementation, and in 

all cases, these were related to the family or parents/guardians, not the 
adolescent. Examples of these barriers were providers’ perception of 
lack of family engagement in child’s health or receptivity to change 
(Anti et al., 2016; Findholt et al., 2013; Shaikh et al., 2011; Wu et al., 
2007) and low levels of willingness to participate in interventions (Anti 
et al., 2016; Hyde and McPeters, 2022). Beyond lack of engagement, 
other barriers included the possibility that parents may not trust clini
cians and thus will not listen to their advice (Thornberry et al., 2019) or 
that the family’s lifestyle did not align with intervention goals. For 
example, in one study providers reported that the family’s eating habits 
were not aligned with the goals of an obesity-prevention intervention 
(Anti et al., 2016). In other studies, however, providers listed the high 
level of parents’ trust in clinicians as a facilitator to their efforts to 
implement an HPV vaccine promotion intervention (Beck et al., 2021). 

3.4. Inner setting 

3.4.1. Organization/system-level 
Several studies reported on the undertaking of implementation ef

forts in networks of healthcare practices or the challenges of working 
within the confines of larger organizations. Several studies noted the 
lack of reimbursement for intervention activities as being a major bar
rier (e.g., no reimbursement for obesity screening) (Cifuentes et al., 
2005; Gibson, 2016; Huey et al., 2009; Thornberry et al., 2019). While 
these higher-level organizational factors were often seen as barriers, 
some studies reported working within these systems could also facilitate 
implementation efforts. Two studies (one on HPV vaccination (Askelson 
et al., 2019) and one on obesity (Shaikh et al., 2015)) cited that their 
efforts were supported by strong internal alignment within organiza
tions in terms of quality improvement priorities. Similarly, in two other 
studies on obesity prevention (Okihiro et al., 2013; Polacsek et al., 2014) 
a common facilitator was that higher level organizational actors 
recognized the importance of an intervention. In a study conducted in 
Maine, authors identified that implementation was helped by the fact 
that both major health systems in the state as well as local-level orga
nizations aided in dissemination (Polacsek et al., 2014). 

3.4.2. Clinic-level 
Clinic-level factors were commonly reported across studies as both 

barriers and facilitators to implementation efforts. Common barriers 
were staffing shortages (Askelson et al., 2019; Findholt et al., 2013; 
Gunn et al., 2020) and not having enough time available to devote to 
implementation of interventions (Parra-Medina et al., 2015; Thornberry 

et al., 2019; Wu et al., 2007). For example, in one study detailing bar
riers to addressing childhood obesity, clinicians reported that competing 
priorities during both well-child and acute care visits meant that it was 
often difficult to fully address both the complex topic of obesity pre
vention and be able to provide counseling on diet and physical activity 
(Findholt et al., 2013). Other barriers included lack of infrastructure to 
support implementation (Beck et al., 2021; Cifuentes et al., 2005) and 
the fact that in some low-volume practices there were few opportunities 
to engage patients from target populations. However, these barriers 
were not universal, and in fact, in some studies infrastructure, specif
ically having strong electronic health record (EHR) systems, (Beck et al., 
2021; Cifuentes et al., 2005; Gunn et al., 2020; Polacsek et al., 2014) 
were viewed as facilitating implementation efforts. 

3.5. Characteristics of individuals 

3.5.1. Clinician-level 
In terms of individual-level or clinician factors affecting imple

mentation, studies reported primarily on knowledge and personal be
liefs. Over 20 % of studies reported that clinicians’ knowledge and/or a 
need for further training were barriers (Findholt et al., 2013; Parra- 
Medina et al., 2015; Shaikh et al., 2011; Thornberry et al., 2019; Wu 
et al., 2007). As an example, in one study in rural Appalachia, almost 40 
% of primary care providers self-reported low level of skill in using 
behavioral management strategies to address childhood obesity 
(Thornberry et al., 2019). Facilitators at this level included belief that 
the intervention, or specific components of the intervention, would be 
effective. 

3.6. Characteristics of the intervention 

3.6.1. Features of the intervention 
Barriers identified included challenges of using intervention mate

rials (Cifuentes et al., 2005; Dietrich et al., 2000) and technology related 
issues (San Giovanni et al., 2021). For example, in a study on a skin- 
cancer intervention, the educational materials required frequent 
restocking in the clinic so that they were available to patients (Dietrich 
et al., 2000). In a multi-site project aimed at addressing, among other 
issues, obesity and tobacco control, inconsistency in content and avail
ability of patient-facing educational materials presented a barrier 
(Cifuentes et al., 2005). Other studies identified many facilitators related 
to characteristics of the intervention. Specifically, several cited that 
having materials that were easily accessible for patients support 
implementation efforts (San Giovanni et al., 2021; Shaikh et al., 2015; 
Shaikh et al., 2011; Dietrich et al., 2000). 

Table 2 (continued ) 

Title Year Setting Topic covered Aims or objectives of study Study design Outcomes assessed 
and key measures 

Brief overview of key results 

Prescription for health: 
changing primary care 
practice to foster 
healthy behaviors ( 
Cifuentes et al., 2005) 

2005 Pediatric clinic; 
Family 
practice; Other: 
Internal 
medicine 

Multiple 
behaviors: 
Obesity; 
Smoking/ 
vaping/ 
tobacco use 

Describe lessons learned 
from a practice-based 
network project that 
addressed behavior change 
in the following areas: 
smoking, unhealthy diet, 
physical inactivity, and 
risky alcohol use 

Other: 
Observations; 
progress reports; 
meeting notes 

Process outcomes Four key lessons learned: 
health behavior counseling 
can be done by frontline 
staff in primary care 
practices; this counseling 
may require substantial 
practice redesign; refined of 
existing models and 
frameworks can guide these 
efforts; co-evolution, rather 
than traditional 
collaboration, can help 
create synergy across 
projects  
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Table 3 
Barriers and Facilitators to Implementation, organized by CFIR domains.  

CFIR Domain Levels Barriers to 
implementation 

Facilitators to 
implementation 

Outer setting Community- 
level  

• Lack of 
community 
resources 
available to 
complement 
interventions 
(Findholt et al., 
2013; Shaikh 
et al., 2011)  

• Low funding for 
supportive 
community 
services or 
resources 
(Polacsek et al., 
2014)  

• Connections to 
strong 
community 
resources that 
support 
intervention 
goals (Shaikh 
et al., 2015; 
Thornberry et al., 
2019)  

• Access to 
community-level 
data on health 
outcomes (Oki
hiro et al., 2013) 

Patient-level  • Family 
engagement in 
child’s health 
(Anti et al., 2016; 
Findholt et al., 
2013; Shaikh 
et al., 2011; Wu 
et al., 2007)  

• Low family 
willingness to 
participate in 
intervention 
(Anti et al., 2016; 
Hyde and 
McPeters, 2022)  

• Families may not 
trust clinicians 
(Thornberry 
et al., 2019)  

• Family lifestyle 
does not support 
intervention 
goals (Anti et al., 
2016; Findholt 
et al., 2013)  

• High level of 
family trust in 
clinicians (Beck 
et al., 2021) 

Inner setting Organization- 
level  

• Lack of 
reimbursement 
systems to 
support 
intervention 
goals (e.g., no 
reimbursement 
for screening) 
(Cifuentes et al., 
2005; Gibson, 
2016; Huey et al., 
2009; Thornberry 
et al., 2019)  

• Consolidation of 
family practice 
clinics into large 
systems that 
leaves clinics 
with limited 
decision-making 
power (Askelson 
et al., 2019)  

• Variation 
between 
implementing 
practices made 
consistency 
difficult (Szilagyi 
et al., 2015)  

• Recognition of 
importance of 
intervention at 
higher 
organizational 
levels (Okihiro 
et al., 2013; 
Polacsek et al., 
2014)  

• Alignment of 
quality 
improvement 
priorities across 
organizational 
levels (Askelson 
et al., 2019; 
Shaikh et al., 
2015) 

Clinic-level  • Staffing shortages 
(Askelson et al., 
2019; Gunn et al.,  

• Existing clinic 
workflows 
facilitate  

Table 3 (continued ) 

CFIR Domain Levels Barriers to 
implementation 

Facilitators to 
implementation 

2020) and 
financial 
struggles (Gunn 
et al., 2020)  

• Low-volume 
clinics may not 
provide 
opportunities for 
staff to 
implement 
interventions 
(Beck et al., 2021; 
Findholt et al., 
2013)  

• Clinic 
infrastructure 
may hinder 
implementation 
efforts (e.g., not 
having EHR 
systems, lack of 
organization) 
(Beck et al., 2021; 
Cifuentes et al., 
2005)  

• Lack of time to 
spend with 
patients or on 
implementation 
efforts(Findholt 
et al., 2013; 
Parra-Medina 
et al., 2015; 
Thornberry et al., 
2019; Wu et al., 
2007) 

implementation 
(e.g., having EHR 
systems set up to 
support 
workflow) (Beck 
et al., 2021; 
Cifuentes et al., 
2005; Shaikh 
et al., 2015)  

• Size of clinic 
conducive to 
supporting 
implementation 
(Gibson, 2016)  

• Use of technology 
to communicate 
with patients (e. 
g., EHR systems 
and tele- or 
video- 
conferencing) 
(Beck et al., 2021; 
Cifuentes et al., 
2005; Gunn et al., 
2020; Polacsek 
et al., 2014)  

• Having dedicated 
clinic staff to 
support efforts 
(Gunn et al., 
2020; Cifuentes 
et al., 2005; 
Shaikh et al., 
2015)  

• Access to training 
and resources 
about health 
outcomes/ 
behaviors 
(Okihiro et al., 
2013; Shaikh 
et al., 2011; 
Thornberry et al., 
2019) 

Characteristics 
of individuals 

Clinician-level  • Limited clinician 
knowledge of 
topic and/or need 
for further 
training (Findholt 
et al., 2013; 
Parra-Medina 
et al., 2015; 
Shaikh et al., 
2011; Thornberry 
et al., 2019; Wu 
et al., 2007)  

• Personal beliefs/ 
feelings about 
health behavior 
or outcomes 
(Gunn et al., 
2020; Huey et al., 
2009; Hyde and 
McPeters, 2022)  

• Positive belief in 
potential for 
intervention to 
affect change 
(Anti et al., 2016; 
Beck et al., 2021; 
Cifuentes et al., 
2005; Shaikh 
et al., 2011) 

Characteristics 
of the 
intervention 

Intervention- 
level  

• Challenges using 
intervention 
materials (e.g., 
poor patient 
education 
materials; having 
constant access to 
materials) 
(Dietrich et al., 
2000; Cifuentes 
et al., 2005)  

• Accessibility of 
intervention 
materials (San 
Giovanni et al., 
2021; Shaikh 
et al., 2015; 
Shaikh et al., 
2011; Dietrich 
et al., 2000) 

(continued on next page) 
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3.7. Process 

3.7.1. Implementation process 
No barriers related to process were identified in these studies. In 

terms of facilitators, two studies, one on obesity (Shaikh et al., 2014) and 
one on HPV vaccination (Gunn et al., 2020), reported that having strong 
clinic champions was critical to the implementation process. 

4. Discussion 

We identified barriers and facilitators to implementation of EBIs to 
address adolescent cancer prevention in rural primary care settings in 
the United States in this scoping review. Across studies we found simi
larities in terms of these barriers and facilitators in each of the five CFIR 
domains: outer setting, inner setting, characteristics of individuals, 
characteristics of the intervention, and process. Barriers and facilitators 
were most commonly reported in the inner and outer setting, compared 
to the other three CFIR domains. While there is extensive research on 
these four adolescent health issues in general, there was a dearth of 
research related to rural primary care settings, especially on the topics of 
skin cancer and tobacco use. Given the higher rates in rural populations 
of cancer risk factors related to sun exposure (Nagelhout et al., 2019) 
and tobacco (Pesko and Robarts, 2017), our results identify a need to 
better understand how to implement EBIs to address these risk factors in 
rural primary care settings. At a basic level, this indicates a need for 
increased research, and likely increased funding, to address these topics 
in rural primary care. However, this lack of literature could also point to 
broader issues affecting rural settings. Interventions are often developed 
in large urban and well-resourced clinical settings and thus imple
mentation requires adaptation and tailoring to be appropriate for rural 
clinics (Smith et al., 2016). Moreover, implementing new EBIs is time 
consuming and requires resources; rural clinics often struggle with 
staffing vacancies leaving little staff time for implementation (Wright 
et al., 2015). This was a barrier identified in several studies included in 
this review (Askelson et al., 2019; Gunn et al., 2020). 

Beyond identifying areas for future research, we identified common 
implementation barriers that may be particularly relevant in rural pri
mary care settings and could be addressed in the short-term. Priority 
should be given to what is actionable and potentially high-impact. For 
example, two commonly identified barriers were limited clinician 

knowledge (Findholt et al., 2013; Parra-Medina et al., 2015; Shaikh 
et al., 2011; Thornberry et al., 2019; Wu et al., 2007) and lack of 
reimbursement for intervention-related care (Cifuentes et al., 2005; 
Gibson, 2016; Huey et al., 2009; Thornberry et al., 2019). While 
changing the process for reimbursement requires action at higher 
organizational or even policy-levels, addressing clinician knowledge 
may be a more immediately manageable task. Programs like Project 
ECHO, a virtual community of practices utilizing a “hub” and “spoke” 
model wherein rural clinics are connected with mentors at academic 
medical centers (Arora et al., 2018) could be used to focus specifically on 
implementing EBIs to address provider knowledge. Rural clinicians will 
also benefit from the digitization of continuing medical education that 
has accelerated during the COVID-19 pandemic (Sibley, 2022), allowing 
them easier access to continuing medical education credits and oppor
tunities for learning. 

Leveraging factors identified as facilitators in these efforts is equally 
important. Most of the facilitators identified were classified in the inner 
and outer setting domains. Assessing and leveraging facilitators is an 
implementation strategy (Powell et al., 2015); and can be a precursor to 
implementation projects. Going through this kind of process could help 
clinics with limited time or capacity to better select and implement in
terventions by taking advantage of their existing strengths. For example, 
in several studies the existence of workflows (Beck et al., 2021; Cifuentes 
et al., 2005; Shaikh et al., 2015) or technology systems like EHRs being 
in place (Beck et al., 2021; Cifuentes et al., 2005; Gunn et al., 2020; 
Polacsek et al., 2014) were identified as facilitators. Selecting in
terventions that rely on these kinds of systems, for example integrating 
EHR alerts about obesity, tobacco, or sun exposure counseling at well- 
child visits, may be more efficient than trying to implement something 
that does not already have the infrastructure in place. 

Finally, when comparing across health topics, we identified several 
commonalities between barriers and facilitators for implementation, 
especially for HPV and obesity. Given limited resources in rural settings, 
it may be beneficial to identify strategies that could support imple
mentation of EBIs to address multiple topics. For example, using moti
vational interviewing with parents has been suggested as a strategy to 
address both obesity counseling (Pakpour et al., 2015) and HPV vaccine 
hesitancy (Reno et al., 2018). Designing more general motivational 
interviewing trainings for health care providers that focus on overall 
skills and application to multiple health topics, rather than one specific 
topic, could help support future efforts to implementation efforts. 
Moreover, given that providers’ perceived a lack of parental engagement 
as a barrier in many studies (Anti et al., 2016; Hyde and McPeters, 
2022), interventions to engage parents and build rapport and trust be
tween families and clinicians may be warranted. This is particularly 
relevant given the increasing literature on the role of trust in parent- 
clinician relationships in relation to HPV vaccination (Glanz et al., 
2013) and obesity (Lupi et al., 2014). 

Another common facilitator was having clinic champions for 
implementation efforts (Gunn et al., 2020; Shaikh et al., 2014). Pin
pointing who in rural primary care clinics is best positioned to be a clinic 
champion and integrating this as a strategy into future efforts can sup
port implementation of EBIs in all areas. There is evidence that middle 
managers (e.g., nurse managers, clinic managers), or individuals who 
oversee day-to-day activity but also report to higher level organizational 
leadership, may be particularly well-positioned to serve in this role in 
rural primary care settings (Ryan et al., 2023). Integrating these kinds of 
strategies to improve overall implementation capacity or to address 
multiple health topics is especially important in rural primary care 
clinics that may have fewer resources or staffing capacity overall. 

4.1. Strengths and limitations 

Our scoping review had several strengths and limitations to note in 
interpreting our findings. In terms of strengths, our use of the JBI 
scoping review protocol provided a systematic way to assess and explore 

Table 3 (continued ) 

CFIR Domain Levels Barriers to 
implementation 

Facilitators to 
implementation  

• For technology- 
based interven
tion, issues with 
access related to 
internet speed or 
problems with 
layout and user 
design (San Gio
vanni et al., 
2021) 

Process Implementation 
process 

——  • Having clear 
implementation 
protocols 
established prior 
to 
implementation 
(Beck et al., 
2021)  

• Designating 
clinic-champions 
to support imple
mentation (Gunn 
et al., 2020; 
Shaikh et al., 
2014)  
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the literature. Moreover, at each step, at least two team members of our 
multidisciplinary team participated in the process from screening 
through abstraction, enhancing the validity and reproducibility of our 
results. The primary limitation to note is in relation to our inclusion and 
exclusion criteria. We only included peer-reviewed, full-length papers; 
therefore, it is possible that conference proceedings or grey literature 
may exist on this topic but was not included in this review. Additionally, 
we believe it is a limitation that only four of the included studies re
ported on how they defined rurality. Prior literature has determined that 
depending on the rural definition used, outcomes may be different (Long 
et al., 2021), thus without knowing which definitions were used in the 
studies in this review, our ability to compare across studies is limited. 

5. Conclusions 

Adolescence is a critical time for preventing future cancers, with 
pediatric clinicians serving rural adolescents being well-positioned to 
reduce cancer risk through HPV vaccination and interventions to 
address tobacco use, obesity, and sun exposure. In our scoping review 
we found relatively few studies, especially on tobacco and sun exposure, 
that explored implementation of evidence-based interventions related to 
these key topics in rural primary care settings in the United States. In the 
studies we reviewed we identified multi-level barriers and facilitators to 
implementation efforts using the Consolidated Framework for Imple
mentation Research to classify these factors. In the near term, priori
tizing what is actionable at the clinic-level to address barriers and 
leverage facilitators is likely to be most impactful. Longer term priorities 
in this area should include further research and increased funding to 
support EBI adaptation and implementation in rural clinics to reduce 
urban–rural cancer inequities. 
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