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Abstract

Background—Rural residents diagnosed with cardiovascular disease (CVD) or with CVD-
related risks are underrepresented in behavioral intervention trials based on an extensive review of
published studies. The low participation rate of rural residents weakens both the internal and
external validity of published studies. Moreover, compared to urban residents, limited research
exists to describe the unique barriers that limit the participation of rural residents in behavioral
intervention trials.

Objective—The purpose of this review is to identify a conceptual framework (CF) underpinning
common barriers faced by rural CVD patients to enroll in behavioral intervention trials.

Methods—We conducted a literature review using several electronic databases to obtain a
representative sample of research articles, synthesized the evidence, and developed a CF to explain
the barriers that may affect the research participation rate of rural residents with CVD or related
risks.

Results—We found our evidence-based CF well explained the barriers for rural CVD patients to
take part in behavioral intervention trials. Besides contextual factors (i.e. patient, community and
research levels), other common factors impacting rural patients’ intent to enroll are lack of
awareness and understanding about behavioral trials, limited support from their healthcare
providers and social circles, unfavorable attitudes, and the lack of opportunity to participating
research.

Conclusion and Implication of result—The findings demonstrate the evidence-based model
consisting of interlinked multi-level factors may help our understanding of the barriers
encountered by rural CVD patients participating interventions to promote behavioral change. The
implication for researchers is that identifying and developing strategies to overcome the barriers
precedes conducting studies in rural communities.
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l. INTRODUCTION

A. Background and Conceptual Framework

Despite the increased prevalence of cardiovascular disease (CVD) and related risks in rural
communities [1, 2], studies report that rural residents with CVD and related risks are
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underrepresented in clinical trials [3, 4]. Also, as members of the rural population age, the
percentage of rural residents with CVD and related risks is expected to increase [5-7].
Behavioral modifications, including engagement in healthy lifestyles, can help slow the
progression of CVD and reduce risks [8]. However, the impact of behavioral interventions
on rural participants’ CVD progression and risk reduction is uncertain due to the low
participation rate of rural residents in clinical trials designed to promote behavioral
modification [9]. Thus, effective approaches to recruit and retain participants from rural
communities are needed to generate conclusive evidence to support the use of behavioral
interventions to reduce CVD among rural residents. Likewise, the low rate of research
participation for rural individuals threatens the internal and external validity of study results
[10]. Furthermore, the low participation rate makes it challenging to identify feasible and
sustained strategies to implement an efficacious behavioral intervention program in rural
populations [3, 4, 11, 12]. Consequently, it is critical to examine the unique barriers
encountered by rural participants taking part in behavioral intervention trials. To date, few
studies report on these barriers. Therefore, the purpose of this review is to identify common
barriers to participation in behavioral intervention trials for rural residents with CVD or
related risks.

When studying the factors influencing the main outcome of interest, the researchers often
propose a conceptual framework that provides a visual representation of variables involved
and their relationships {{947 Jabareen, Yosef Rafeq 2009; 948 Kerlinger, Fred Nichols
1979}}. Things need to be taken into account in developing a conceptual framework include
1) identifying the research question needed to be addressed; 2) searching variables related to
the main outcome of interest with a thorough literature review; 3) specifying relations
among variables of interest; and 4) defining the scope of population {{948 Kerlinger, Fred
Nichols 1979}}. For instance, to help understand the barriers of underrepresented
populations to participate in cancer clinical trials, Ford et al. [11] developed a conceptual
framework using Icek Ajzen’s Theory of Planned Behavior (TPB), which is widely used as a
theoretical model to predict and explain human behavior in specified health-related contexts
[13-16]. According to TPB, a person’s actual action with respect to a given behavior is
determined by his/her intention to act and his/her perceived control over the behavior (e.g.
opportunity to participate). The intention to act is further guided by the person’s attitude
towards the behavior (e.g. belief) and the subjective norm (i.e. perceived social pressure and
significant others’ appraisal). Overall, a person is more likely to act on a behavior if he or
she believes in the desirable outcome of the behavior, receives support, and feels control
over the behavior [15]. A conceptual framework based on TPB theory is used to help
organize the barriers to participate in behavioral trial in rural populations (Figure 1). Based
on our conceptual framework, we believe that a rural participant living with CVD or related
risks is less likely to enroll in a behavioral intervention trial if he/she receives poor support
(e.g. being provided no or inadequate information and social support), has unfavorable
attitudes (e.g. disbelieves the intervention), and perceives no control over the situation (i.e.
no opportunity to access the intervention). In addition, we believe the contextual factors such
as participants’ characteristics, community and research related factors also contribute to the
barriers to participation (Figure 1).
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II. METHODS

To obtain a representative sample of the research articles, we conducted the keyword search
using several electronic databases, including Cumulative Index of Nursing and Allied Health
Literature (CINAHL), Embase, Medline, PubMed, and the Cochrane Library. The keywords

used alone and in combination included “rural”, “cardiovascular disease risk”, “heart disease

risk”, “circulatory disease risk”, “behavior” or “behavioral”, “randomized control trials”,
“research subject”, “enrolment”, “recruitment”, “retention”, “barrier”, “obstacle”, and
“impediment”. First, two researchers and a reference librarian independently conducted the
initial search using aforementioned keywords and retrieved 5,027 article titles. Secondly, a
total of 1,026 article titles were selected based on the inclusion and exclusion criteria.
Following the title screening, 105 articles were included for the abstracts review based on
the inclusion/exclusion criteria. The abstract review resulted in a total of 35 eligible articles.
The reference lists from the eligible articles were also examined for relevance. Last, the full-
text articles were retrieved and screened based on the inclusion/exclusion criteria. Studies
were included if they (1) were published in English, (2) were published between January 1,
1978 to September 30, 2014 (i.e., search end date), (3) included study participants who lived
in rural areas and had CVD and/or risks, (4) examined or reviewed the effects of behavioral
intervention on CVD progression or risk reduction, and (5) reported recruitment and
retention barriers to participate behavioral intervention trials. Studies were excluded if (1)
the participants were under 21 years of age, (2) the study examined the effects of a
behavioral change intervention on only mental health-related symptom outcomes (e.g.,
depression, anxiety), (3) the target population was minority-specific or cultural specific, but
not for rural populations, (4) the target population had pregnancy and/or birth-related cardiac
conditions, (5) the abstract or complete text was not available, and (6) the barriers and
challenges to recruitment and retention were not discussed. In addition, to establish the
methodological quality of the articles used for the review, we used a rating system
recommended by the agency for Healthcare Research and Quality (AHRQ){{946 West, S
2002}}. Two reviewers independently assessed and graded the quality of each article and
discrepancies in the quality grades were resolved by further discussion. Studies with higher
scores were included to the review.

The most frequent reasons for exclusion during title screening and abstract review were that
(1) the target populations were not relevant to rural populations, (2) no abstract/article was
available, (3) the article did not address barriers, and (4) the article did not discuss
behavioral intervention trials. The selected articles were published between 2003 and 2014,
and consisted of trials, review articles, and descriptive studies reporting barriers related to
conducting clinical trials in rural communities as well as means to promote behavioral
change and reduce CVD risk factors. The studies were mainly conducted in the United
States [4, 11, 17-27], Canada [28], and Australia [29].

lll. RESULTS

Overall, the proposed model (Figure 1) explicitly demonstrate that multi-level factors
contribute to the lower participation rate of rural individuals in behavioral intervention trials
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compared to urban residents, which indicates the presence of unique recruitment/retention
barriers in rural areas[3, 4, 9, 18, 20].

A. Contextual Factors

1) Patient Factors—It is difficult to recruit subjects who (1) are from minority ethnic
groups and/or males [18, 22, 30], (2) have low health literacy [19, 20, 29, 31], (3) have low
socioeconomic status [4, 18, 20, 20, 29], (4) have high disease burden [19, 20, 23], and (5)
have other priorities in one’s personal life, such as personal issues or caregiver burden [19,
23]. Bergeron et al reported the percentage of rural residents with educational levels of high
school and above is lower than individuals in urban areas [4]. Miyamoto et al. theorized that
this reduced level of education could cause issues related to comprehension of research
materials, often written with complicated medical jargon, and in turn, decrease the
willingness of rural individuals to participate in clinical research studies [19]. In addition to
disparities in education, several reported that in rural areas, more individuals live below the
poverty line compared with urban areas, which could limit the ability of rural individuals to
meet research-related demands, such as cost for transportation, diagnostic testing and
medication, as well as the time required to participate in clinical trials [18, 19, 22, 23].
Further, two reports concluded that compared with urban residents, rural individuals are
more likely to report reduced health statuses and suffer from chronic conditions that
compromise their ability to participate clinical research studies [24, 32]. In some cases,
competing priorities in caring for their own chronic conditions and those of family members,
as well as busy farming and ranching schedules, precluded individuals from participation
[19, 22, 29]. As a result, Pribulick concluded that “being too busy” was the most frequently
reported dropout reason in her study [23].

2) Community Factors—In additional to patient level factors, living in remote area
affects the participation of research study. Several articles reported difficulty in fulfilling
recruitment requirement because rural residents often live in dispersed and sparsely
populated areas [19, 23, 28, 29, 33]. Insufficient infrastructure and research resources are
major barriers to conducting clinical trials in rural communities [18, 19, 29]. The cultural
and social characteristics of diverse rural communities create further challenges in recruiting
and retaining study participants [19]. Furthermore, when the intervention program is
perceived as a duplicate service competing with a local existing service, the community is
reluctant to accept the research program [19, 29]. On the other hand, rural participants are
less likely to complete the intervention when their communities have limited resources to
support behavioral change, such as limited access to unprocessed foods, lack of indoor
exercise facilities, and increased cost of fresh fruits and vegetables [29].

3) Research Factors—Commonly reported research factors that influence recruitment
and retention include (1) the study’s design, (2) complex research documents (e.g., informed
consent, regulatory approvals, documentation), (3) strict ethical regulations (e.g., Health
Insurance Portability and Accountability Act [HIPAA]), and (4) misperceptions of
researchers on rural cultures and values [18, 19, 23, 28, 29, 29]. HIPAA requires the study
recruiters must have the legal access to the potential participants [34]. It takes time and effort
to identify, hire, and train the local recruiters, and the training process itself is lengthy [18,
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19]. However, there is a short window of opportunity to recruit participants for studies. As a
result, the multiple steps and the length of time required to meet HIPAA regulations
contribute to missed opportunities for recruitment and delays in implementing the
intervention [18, 19]. This lengthy process also discourages potential candidates from
participating in clinical trials [18]. Furthermore, several studies implied that urban
researchers often have misperceptions about rural cultures and values, which contributes to
barriers in recruitment and retention of participants [4, 20]. Moreover, the recruitment
process requires long hours of travels, vehicle expenses, overnight stays, and rigid schedules
for the research team, resulting in challenges in recruitment and follow-up data collection
[18, 19, 23]. Due to the extra cost of transportation, training local research staff, additional
technology support, more intensive recruitment efforts, and extended study period,
additional funds and human resources are needed to conduct research in rural areas
compared with urban areas [4, 18-20, 23].

B. Perceived Information and Social Support

1) Potential Lack of Knowledge, Understanding, or Awareness—It was reported
that members of rural communities have little to no prior exposure to research
[19].Consequently, rural residents were more likely to lack knowledge, understanding, and
awareness of clinical trials than the general public [4, 18, 19, 22, 23, 35]. Comis [36]
reported that this lack of awareness of clinical trials is the one of the biggest obstacles to
recruiting and retaining rural participants because it can result in uncertainty regarding the
risks and benefits of taking part in the trials, leading to unwillingness to participate [23].

2) Lack of Provider Referrals—Physician referrals are one of the most effective ways to
recruit participants to clinical trials [18, 31, 35]. However, the findings by Tanner [18]
suggest the rural healthcare providers lack awareness of ongoing clinical trials. Lack of
communication and miscommunication between investigators and rural providers can further
hinder rural providers’ understanding of study trials [18, 28]. Without knowledge of how a
study would benefit their patients and practice, rural health providers are reluctant to assist
in recruitment [18, 19, 28]. As a result, Tanner [18] reported that the top perceived barrier to
recruitment in rural areas was “doctors unaware of ongoing trials.”

3) Lack of Social Support—Several reports discuss resistance from family members as
one of the reasons that rural residents decline to participate in a study [19, 28]. Tanner [18]
reported that potential participants often seek support and reassurance from family members
and friends during the decision-making process. Often family members and friends are
acting out of concern for the wellbeing of their loved ones, as well as their own personal
responsibilities (e.g., availability, being needed for transportation) [20]. Thus, family
members and friends may discourage potential candidates from participating.

C. Participant Attitudes

Rural residents’ perceptions of health and health related research can affect their decision to
participate in clinical trials [18, 20]. According to Long and Weinert [37], the cultural and
life perspective that rural residents hold are unique compared with urban counterparts. With
respect to rural healthcare practices, Long and Weinert [1989] identified several unique
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concepts, including work and health beliefs, self-reliance, outsider/insider, and old-timer/
newcomer perceptions. In their study, they found rural residents generally believe health is
attained through work, being productive, and maintaining their current functioning,
therefore, work needs are often put above health needs [20, 37]. Thus, rural individuals may
be reluctant to enroll and participate in research studies that interrupt work schedules [20,
22]. Further, rural individuals often desire independence and self-sufficiency [20, 37], as
well as have a tendency to not trust “outsiders,” healthcare systems, and government
agencies [20, 23]. As a result, more often, rural individuals are reluctant to accept help and
services from “outsiders” and instead rely on their family, neighbors, and friends for
healthcare needs and information, which affects their willingness to participate clinical trials
conducted by “outsiders” or government agencies [20, 37]. In addition, other commonly
reported attitudes toward clinical research are fears, concerns related to cost, potential harm,
breach of confidentiality [18, 23], disbelief of intervention efficacy [19, 29], which
contributes to the refusal to participate in clinical research.

D. Opportunity to Participate

1) Lack of transportation—The often distant, isolated areas where many rural residents
reside affect their accessibility to healthcare and clinical trial sites [20, 37]. Lack of
transportation is one of major barriers to recruiting rural residents to participate in clinical
research studies [19, 20, 23]. Compared with urban residents, rural residents are less likely
to have private or public transportation available [4]. Even with reliable transportation, it is
still more costly for rural residents to travel longer distances as compared to urban areas [23,
29].

2) Lack of Technology Support—Without adequate technological support, the use of
telehealth to conduct clinical trials in rural communities is not possible [28]. Several studies
identify challenges in conducting telehealth-delivered interventional research, including the
continual loss of internet connection, broken communication between the researcher and
participant due to weak videoconferencing connection, lack of on-site staff to trouble-shoot
technological issues, and lags in the internet connection [23, 28]. Thus, while telehealth can
provide access to remote areas, connectivity issues can sharply hinder the use of this tool to
conduct the intervention.

IV. DISCUSSION

This is the first report to apply a conceptual framework to guide a comprehensive review of
the barriers to recruiting and retaining rural patients with CVD risks to participate in
behavioral intervention trials. This review demonstrates distinct barriers encountered by
research investigators when conducting clinical trials in rural areas. Like the conceptual
model Ford et al. [11] used to explain barriers to recruiting underrepresented populations to
cancer research, our proposed conceptual framework based on the Theory of Planned
Behavior accounts for the barriers addressed in the relevant literature.

For the contextual factors, the patient level barriers include reduced (1) health literacy, (2)
socioeconomic status, and (3) health status, as well as (4) competing priorities in personal
lives (e.g., personal issues and caregiver burden). The four primary community level barriers
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include lack of (1) awareness of research studies, (2) research infrastructure, (3) local
resources, and (4) environmental support for healthy living. Furthermore, because rural
participants reside in sparsely populated remote areas, the potential participant pool in rural
areas is very limited compared to urban areas. From a research perspective, a lack of
resources is one of the common factors that hampers the participation rate of rural residents.
As suggested by this review, additional time, effort, and extensive resources are required to
conduct research in rural areas due to the extra cost of transportation, staff training, and
technological support [4, 18-20, 23]. In turn, inadequate funding for research personnel can
create great barriers to conducting research that focuses on rural individuals as subjects. The
complex study regulations and documentation requirements are other common factors that
impede the research team. Furthermore, urban researchers may lack understanding of rural
culture and beliefs, which may contribute barriers in recruitment and retention [4, 20]

According to our conceptual framework (Figure 1), in addition to the aforementioned
contextual factors, other predictors of intention to participate in research include perceived
information, social support, attitudes, and opportunity to participate. Rural residents received
limited information about the research, resulting in a lack awareness and understanding of
behavioral intervention trials [4, 18, 19, 22, 23, 29]. The limited support from both
healthcare providers and their social circles (e.g., family members, friends, and neighbors)
further impact their intent to participate in research studies [18, 19, 29, 31]. Common
attitudes affecting the participation rate are distrust and disbelief [19, 20, 23, 29, 37].
Furthermore, due to the lack of local resources, rural residents with CVD or related risks
may become frustrated if the interventions are not helpful or feasible to follow without
adequate support [19]. Therefore, it is important that researchers recognize these types of
challenges in changing risk behaviors in rural, remote areas where resources are scarce. It
has been reported that rural residents are given little opportunity to participate in behavioral
trials due to the lack of accessibility and transportation to research sites [19, 20, 23]. The
added burdens of financial concerns and time constraints are other barriers to participation in
rural studies [23, 29]. The rural residents’ lives are often scheduled around farm work and
they often need to prioritize work before they can attend to healthcare needs. For example, it
is difficult to recruit, conduct interventions, or collect follow-up data during harvest time in
the late summer and early fall [37]. Thus, to help overcome barriers, researchers need to be
educated on the busiest times of the year, particularly for rural farmers and ranchers. For
example, it would not be as beneficial to schedule a behavioral intervention during calving
season if the rural community of interest is involved in raising cattle. Thus, the schedules of
the individuals in the rural community need to be taken into account.

A. Limitations

We applied strict criteria to guide our literature search and focused our review on the distinct
population of rural individuals; therefore, additional articles related to barriers to
participation in clinical were not discussed if they did not meet the search criteria,
particularly with foci on both rural participants and clinical behavioral interventions.
Further, only a small number of studies report on barriers to recruitment and retention that
are specific to behavioral reduction of CVD risks in rural areas. However, we used a
systematic approach to locate appropriate articles, with the assistance of reference librarians
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and two research staff. The literature search process was intensive. Furthermore, each stage
of the search was performed by at least two research personnel to cross-validate the quality
of studies. Therefore, the authors are confident that this review includes a comprehensive list
of studies conducted in rural communities that are specific to CVD risk reduction and
behavioral intervention clinical trials. The generalizability and comprehensiveness of the
review is also influenced by the selected studies that have their own limitations in terms of
the heterogeneity of study design, quality of data collection and reporting, and rural
population representativeness. Further, the rural communities are diverse in nature, and
generalizations may not apply to each. For example, while identifying common barriers is
expected help researchers moving forward, it is still important to consider that belief
systems, even within the same geographical region, can vary from town to town, and that
each rural community is unique. The most unifying factor would be that they are located in
remote settings.

Still, despite the limited number of existing studies, this review is the first to provide a
comprehensive overview of the general barriers against recruiting and retaining rural
participants in clinical trials that promote CVD risk behavior reduction. Further, this review
is the first to propose a conceptual framework to organize barriers that rural individuals
encounter when participating in behavioral intervention trials.

B. Implications in Future Research

We developed the conceptual framework to help researchers identify potential barriers to the
recruitment and retention within rural populations. Future studies can potentially utilize this
framework to predict the participation rate and identify the barriers in conducting behavioral
intervention among rural residents.

V. CONCLUSION

The evidence on effective interventions to reduce risk behaviors among rural CVD patients
is very limited. Without strong and sufficient evidence, the development of effective
programs and healthcare policies cannot be fully achieved [19]. Therefore, additional
clinical trials with adequate sample sizes are needed to generate evidence to promote
behavioral change. However, without overcoming the barriers for recruitment and retention,
there is little opportunity to conduct fully powered research. Therefore, future studies are
needed to improve recruitment and retention of rural participants with CVD risks.
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