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Abstract

Rural women face an increased risk of cervical cancer diagnosis in comparison to women 

living in metropolitan areas. This review synthesized and critically evaluated cervical cancer 

screening interventions that target women living in rural communities in the USA. EBSCO, 

JSTOR, Medline, PsychINFO, Psychology and Behavioral Sciences Collection, PubMed, and 

Cochrane Library were searched using keywords related to cervical cancer screening, rural 

communities, and prevention interventions. Study eligibility included randomized controlled 

trials or quasi-experimental designs, a psychosocial or educational intervention targeting cervical 

cancer prevention, and implementation in a rural setting. Eleven articles met criteria for the 

systematic review and 6 of those included information sufficient for meta-analysis. Cochrane 

guidelines, CONSORT-Equity 2017, and PROGRESS-Plus were used to assess included studies. 

The systematic review encompassed 9720 participants who were involved in a variety of 

intervention types: social media campaigns, faith-based, and patient navigation with lay health 

advisors. None of the studies met all criteria for the health equity assessment. The meta-analysis 

found that women in the intervention groups were more likely to participate in cervical cancer 

screening than women in control groups (OR: 2.43, 95% CI: 1.49 to 3.97). The type of 

intervention mattered in increasing cervical cancer screening participation for women living in 
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rural communities. Educational interventions in combination with patient navigation saw the most 

success in promoting cervical cancer screening. Further, health inequities focus is lacking robust 

consideration. Our results highlight a continued need to develop multicomponent interventions 

with a health equity focus to address barriers to screening and prevention.
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Introduction

Women in rural America are more likely to be diagnosed with cervical cancer, at all stages 

of the disease, and to die from cervical cancer than their counterparts in urban America 

(SEER, 2010–2014). This excess disease burden has many explanations, from differences 

in attitudes towards prevention, to lack of providers and access to specialized care [1, 2]. 

Interventions to address these disparities have been developed and tested but to date, there 

has been no synthesis or meta-analysis of this literature. To address this gap, we conducted 

a meta-analysis of cervical cancer prevention efforts in rural communities and draw attention 

to promising interventions.

Cervical cancer is caused by specific types of the human papillomavirus (primarily, HPV 

16/18). Because HPV is a common infection transmitted most often during sexual activity, 

efforts to reduce its spread through vaccination become entangled with conservative and 

religious beliefs [3–5]. Regular gynecological examinations, including the Pap smear, are 

effective at detecting pre-cancerous lesions and early-stage cancer but require that abnormal 

results be followed up with more specialized providers. Advancements in HPV DNA testing 

and home-based self-sampling for HPV allow for less frequent screening and easier access, 

but the rollout of these tests is unequal across the world [6].

The studies selected for this meta-analysis were conducted in small towns across the USA 

and reflect the diversity of what it means to be “rural.” The US Department of Agriculture 

Economic Research Service identifies more than two dozen definitions of “rural.”7 Common 

among the definitions is that rural communities tend to be smaller, often surrounded by 

farm and grazing lands, with populations with less formal education, and lower household 

incomes. Importantly, medical and health interventions are often received with mistrust and 

wariness by rural dwellers.7, 8 Further, there exist many cultural variations among rural 

communities. Small towns in the desert west, whose residents may not speak English as 

their primary language and who draw their cultural norms from south and central America, 

may differ starkly from the small towns in Appalachia, which tend to be populated mostly 

by Caucasian descendants of Scotch-Irish who hold beliefs consistent with their ancestors. 

Indigenous territories, managed by the Indian Health Services, are chronically underfunded 

and understaffed [7], resulting in disparities among Native Americans compared to White 

counterparts in cancer control [8].

Public health interventions to reduce rural disparities in cervical cancer must be situated 

firmly within the communities where they are implemented and may not be effective 
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outside of those communities [9]. Therefore, the context of the rural community needs 

to be considered when assessing the effectiveness of public health interventions to reduce 

disparities in cervical cancer. Community-based research designs that incorporate local 

representation in the study planning, implementation, and evaluation often achieve better 

engagement and trust by the local population. In some rural areas, such as Appalachia, 

where churches play large roles in the lives of the residents, interventions succeed to the 

extent in which they are endorsed by the local ministers and pastors [10]. The Community 

Prevention Services Task Force’s (CPSTF) Community Guide emphasizes the effectiveness 

of increasing cancer screening by involving patient navigation [11], community health 

workers [11], and multicomponent interventions [12]. The CPSTF proposes that effective 

client-oriented screening interventions use client reminders, one-on-one education, and 

small media campaigns. Provider-oriented interventions are effective when they use provider 

assessment and feedback strategies as well as provider reminder and recall systems. 

Multicomponent interventions consist of components that increase community demand, 

increase community access, and/or enhance provider delivery. Notably, these interventions 

are specifically designed to tackle structural barriers, contributing to their efficacy in 

promoting cancer screening and proving to be cost-effective.

Knowing that rural communities are hardly uniform, that several preventive methods 

exist, and that outcome measurements are imperfect, this study attempts to measure how 

successful recent efforts have been at increasing cervical cancer screening and prevention 

through pap smear screening adherence and HPV vaccination. In this paper, cervical 

cancer screening and prevention behavior include pap smear screening adherence and HPV 

vaccination initiation.

Research Aims

The overall purpose of the study is to systematically review health education and awareness 

interventions targeting cervical cancer prevention and detection efforts directed toward 

women living in rural communities. We have three aims: (1) to describe the characteristics 

of studies that evaluate effectiveness of health education programs for cervical cancer 

prevention in rural communities; (2) to compare the effectiveness of the interventions; and 

(3) to determine if the reporting of the studies adequately addressed health equity according 

to the CONSORT-Equity reporting standards.

Methods

This review was guided by the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses Statement (PRISMA) [13].

Search Strategy

Eligible studies evaluated the impact of health education programs designed to promote 

cervical cancer screening and the HPV vaccination with women living in rural communities 

in the USA. Electronic databases (EBSCO, JSTOR, Medline, PsychINFO, Psychology 

and Behavioral Sciences Collection, PubMed, and The Cochrane Library) were searched 

using a combination of key terms: community-based intervention, HPV, cervical cancer, 
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screening, psychosocial, control trial, randomized control, quasi-experimental, prevention, 

community-based workers, community-based participatory research, CBPR, HPV vaccine, 

vaccination, community, education intervention, rural, and pap smear in the abstracts. 

References to articles related to psychoeducational cervical cancer interventions in other 

systematic reviews were also searched. The search was restricted to studies published in 

peer-reviewed journals between 2000 and January 2023.

Eligibility Criteria

To be included, studies had to meet the following criteria: (1) be a randomized controlled 

trial (RCT) or quasi-experimental design with a control group; (2) include a psychosocial 

or educational intervention focused on either cervical cancer screening or prevention; (3) 

include a sample of women above the age of 18 years old; (4) be implemented in a rural 

setting in the USA; and (5) be reported in a peer-reviewed journal. Since dissertations did 

not meet criterion 5, they were excluded. Intervention settings were determined by whether 

the articles’ authors self-reported the location as being a part of the rural USA.

The potential list of articles was divided among team members. Each member independently 

selected potentially eligible studies. During the initial stage of the review, articles were 

assessed on their titles and abstracts, full-text articles were evaluated after having passed 

the initial stage of eligibility. The team discussed any studies that members questioned 

eligibility.

The search yielded 5788 articles. Fig. 1 shows the flow of the study identification, retrieval, 

and the number of eligible articles. Five investigators independently reviewed the records 

(title and abstract) of 212 articles that were identified by the search and excluded 115 

abstracts that did not meet the eligibility criteria. The remaining 97 articles were reviewed in 

their entirety and 11 studies were included in the sample.

Data Extraction

A data extraction sheet was developed and internally validated by team members who 

pre-tested the sheet on randomly chosen articles. All reviewers showed consistency and 

accuracy in the use of the data extraction sheet. Data extracted from the studies were 

demographics of the participants, setting, focus of study, theoretical framework, inclusion 

criteria, sampling method (i.e., probabilistic or non-probabilistic), dropout, attrition, data 

collection (self-reported or medical review), design, intervention, interventionist, measures, 

health outcomes, effect size, validity, reliability, and limitations or weaknesses of the studies.

Items related to the risk of bias in the studies were also entered in the data extraction 

sheet. Following Cochrane guidelines,19 the items included biases related to selection, 

performance, detection, attrition, and reporting. An example of potential bias from the 

Cochrane guidelines being the use of random sequence generation in assigning intervention 

or control status to participants. They were assessed for having low risk, unclear risk, and 

high risk of bias.

The data extraction sheet also included items of health equity which were based on 

CONSORT-Equity 2017.20 This guide builds on the original CONSORT 2010, which 
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provides guidelines for presenting results of systematic reviews and meta-analyses. 

CONSORT-Equity 2017 guides users to capture social and demographic characteristics 

of participants and disadvantaged populations and to assess the adequacy of randomized 

trials in addressing health inequities in these populations. Table S1 (supplemental) lists the 

CONSORT-Equity items that were included in the data extraction.

After developing and testing the data extraction sheet, the articles were divided among 4 

reviewers; two reviewers were assigned to each article. The two reviewers would discuss any 

discrepancies in entering the data and reach a consensus. If consensus was not reached, the 

discrepancy was resolved by a third reviewer.

Data Analysis

Demographics were extracted from the studies to describe the participants’ characteristics. 

For our meta-analysis, our primary outcomes of interest, as measured by self-report or 

medical record review, were cervical cancer screening adherence (yes or no) and HPV 

vaccination (yes or no). A meta-analysis of the outcomes was conducted when sufficient 

data could be extracted from the included studies, based on the number of women screened 

or vaccinated versus the control. We then entered the data into Review Manager (RevMan) 

software for meta-analysis [14].

Because of the dichotomous outcomes of screening or no screening, vaccination or no 

vaccination, odds ratio was deemed appropriate for interpreting the effect size of the 

interventions. Odds ratios allow for the interpretation of whether the intervention results 

in an increased likelihood of being screened or vaccinated versus the control groups. A 

random effects model was used when calculating and pooling the effect sizes of the included 

data. The random effects model was used for two reasons: based on the I2 statistic showing 

heterogeneity between the studies and because there was an estimated clinical diversity 

among the included studies. The random effects model assumes that the included studies 

are estimating different but related intervention effects. Since each included study had a 

different intervention, using the random effects model was the more conservative option.

Results

Sample

Figure. 1 displays the study flow of the literature search. A total of 5788 titles were initially 

retrieved, and 151 additional titles were identified through hand-searching reference lists 

and other cervical cancer systematic reviews. After removing duplicates, 5917 titles and 

abstracts were screened. From those 5917 titles, 212 abstracts were considered to either 

be a yes for further review or a maybe; conflicts were resolved between each reviewing 

team through discussion, with a third reviewer weighing in. Of the 212 abstracts that were 

reviewed, 115 were excluded for not meeting criteria, and 97 full articles were reviewed. Of 

the 97 full-text articles review, 86 were excluded for not meeting criteria leaving only 11 

articles for our review.
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Study Characteristics

Table 1 summarizes the characteristics of the 11 studies that met our eligibility criteria. 

There were 9720 participants in the studies. Participants’ ages ranging from 22 to 65, with 

the majority choosing some high school education as their highest educational attainment, 

and most participants were low to middle income. Over half of the studies included Hispanic 

women as the majority of participants [15–20], while five of the studies had non-Hispanic 

White women as the majority [9, 21–23]. None of the studies had a majority of Black 

women or American Indian/Alaskan Native women in their samples. Three studies used 

probabilistic sampling [17, 21, 22], and seven used non-probabilistic [15, 16, 18, 20, 23–26].

Outcomes for the studies included cervical cancer screening behaviors [16–20, 26] and 

HPV vaccination awareness and knowledge, and HPV vaccination uptake [15, 22, 23]. 

Both cervical cancer screening and HPV vaccination uptake were measured by self-reported 

measures [9, 15–17, 19] or medical record review [18, 22, 23].

Types of Interventions—Types of interventions included social media campaigns [25], 

novella health education [15], education led by lay health advisors/promotoras [17, 19, 

21], a faith-based intervention [26], and an educational DVD [23]. One study had a multi-

level program that included educational sessions for providers and parents [16], and one 

had comprehensive activities at the level of small groups, individuals, and community 

organizations [22]. The largest RCT involved three arms: education only, education and 

patient navigation by lay health advisors, and patient navigation only [20].

The goals of the interventions were primarily to focus on improving HPV vaccination uptake 

[15, 22, 23, 25] and improving cervical cancer screening rates [16–21, 26]. One study 

included other cancer prevention behaviors such as smoking, eating patterns, healthcare 

access, and cancer screening (breast and colorectal cancers) [19].

There were a variety of theoretical frameworks for the interventions: extended parallel 

process model [22], transtheoretical model [21], health belief model [21, 22, 25, 26], theory 

of planned behavior [23,] theory of reasoned action [22], organizational developmental 

[22], precede-proceed [21, 26], community-based participatory research [15, 18, 19], and 

social cognitive theory [16–19, 21, 26]. Many of these theories attempt to explain how 

social interactions and experiences impact heath behaviors; thus, suggesting that changing 

knowledge through education-based interventions will result in changed behavior.

Study Designs and Methods—Most of the studies randomized participants to either an 

intervention group or a control group/waitlist [15, 19, 21, 26] and one used a comparison 

intervention [18]. Two studies used randomized cluster designs in which counties or 

communities were matched and randomly assigned to an intervention or control arm [16, 

22]. Another study allowed participants to choose which intervention arm they would 

participate in between education only, education and patient navigation by lay health 

advisors, and patient navigation only [20].
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Effectiveness of Interventions

Six studies reported enough information for odds ratios to be calculated, comparing their 

intervention strategy against a control group. For some studies, there was not a clear 

definition of usual care, while one study used a waitlisting design which allowed participants 

to eventually receive the intervention [26]. Overall, when comparing the health education 

intervention with usual care, women in the intervention group were twice as likely to 

report engaging in screening practices (OR: 2.43, 95% CI: 1.49 to 3.97; I2 =94%). Fig. 

2 shows the studies that had enough information to calculate effectiveness. One study[19] 

analyzed Hispanic/Latina and Caucasian participants separately. Hispanic/Latina women in a 

multi-level intervention were more likely to participate in pap smear screening than the usual 

care group (OR: 4.86, 95% CI: 2.80 to 8.42) [19]. Faith-based health navigation intervention 

was effective at increasing cervical cancer screening participation when compared with a 

wait-listed control group (OR: 2.26, 95% CI: 0.45 to 1.2) [26]. In Falk, Foley (20), the 

women who received both patient navigation and education were more likely to be screened 

than those participants who only received the education intervention (OR: 6.16, 95% CI: 

5.22 to 7.27).

Only two studies had sufficient information to compare the effectiveness of a prevention 

intervention, on HPV vaccine uptake among rural residents. However, neither study had 

significant findings.

Risk of Bias

Figure. 2 shows the risk of bias for each study, with green indicating minimal risk and 

red indicating high risk. Studies were generally low risk for bias, except for selection bias. 

Most studies did not randomly assign intervention or control groups which makes them 

susceptible to selection bias [27].

Reporting of Health Equity Factors

Table 2 presents the 22 items that were used to assess the reporting of health equity factors 

in the review articles. Most articles (90–100%) covered 9 of the 22 items in the reporting 

of the studies. These items included (1) a rational for focusing on health equity, (2) an 

objective with reference to health equity, (3) a proposed trial design to answer equality 

questions, (4) the context and relationship to health equity, (5) details of partnerships 

with populations and communities, (6) methods of recruitment to reach populations across 

relevant PROGRESS-Plus characteristics, (7) limitations related to assessing effects on 

health equity, (8) applicability related to the population of interest across PROGRESS-Plus 

characteristics, and (9) details of partnerships with populations and communities. Less than 

half of the studies (0–36%) reported (1) how the intervention compared to the best standard 

of care, (2) outcomes relevant and important to population(s) across PROGRESS-Plus, (3) 

whether the sample size was powered to detect statistical differences between groups, (4) 

whether randomization was stratified by geographical region and quality of care, (5) an 

analysis of losses and exclusions after randomization, (6) details of implementation in each 

trial arm relevant to the PROGRESS-Plus characteristics, and (7) whether there were any 

unintended inequities caused by the intervention.
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Discussion

Our goal was to systematically review studies on psychosocial and educational interventions 

for promoting cervical cancer screening and HPV prevention among women living in 

rural communities. Eleven research articles from 2000 through 2023 met our inclusion 

criteria of using an RCT or quasi-experimental design and implementing an educational 

intervention with a sample of adult women living in rural communities. Most studies were 

successful in recruiting samples of women with low to middle incomes and/or women of 

color, especially Hispanic/Latinas. The interventions were primarily educational using a 

variety of methods such as social media, novella, lay health advisors, patient navigators, 

and educational DVDs. None used mobile technology (e.g., mHealth) which includes using 

apps or text messaging with smart phones as an intervention delivery method. Nor did they 

use self-sampling kits which are a growing avenue in cervical cancer screening intervention. 

Although self-sampling kits have yet to be widely adopted in clinical practice and our 

currently not FDA approved, promising results have shown that self-sampling can positively 

impact the screening rates for under screened and hard to reach populations [28–32]. Both 

self-sampling and mHealth are newer intervention strategies that can potentially address the 

access issues encountered in rural healthcare.

Our findings suggest that educational interventions are effective in encouraging cervical 

cancer screening and prevention behavior. When paired with patient navigation services or 

lay health advisors, educational interventions are even more effective in promoting cervical 

cancer screening and prevention behavior as evidenced by two of the more successful studies 

[20, 26]. While there were improvements in women’s knowledge and beliefs about cervical 

cancer screening, screening and prevention behaviors (pap smear adherence and vaccination) 

did not produce comparable results. There may be practical barriers that are preventing 

access to screening. For example, transportation and costs are practical barriers that women 

in rural settings have been previously reported [9]. Between 2010 and 2021, 136 rural 

hospitals have closed. With the closure of rural medical centers and increasing shortage in 

qualified medical providers in rural areas, transportation and access to care issues become 

further exacerbated [33]. Transportation issues have been a consistent barrier to care for 

rural residents [34–37].

The relationship between patient and provider is both a barrier and facilitator to cervical 

cancer screening and HPV vaccination. While lack of recommendation by a healthcare 

provider is a known barrier to HPV vaccination [38], only one study in this review addressed 

provider recommendation. Additionally, the lack of regular healthcare provider, the lack of 

insurance and the lack of knowledge about cervical cancer tests have also been found to be 

barriers to cervical cancer screening [39].

Interventions that were most effective in our review were those who worked with community 

members or community health workers to educate and encourage screening. Community 

health workers and community engagement models have been effective in other populations 

for increasing cervical cancer screening participation and have been recommended by 

CPSTF [11]. Our findings reiterate their importance. In addition, the use of self-sampling 

kits was an effective strategy in increasing cervical cancer screening participation, reflecting 
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similar findings in other priority populations as well [40, 41]. In fact, self-sampling kits have 

been recently promoted as a cost-effective measure for addressing under screened women 

[29, 42]. Self-sampling kits are one cost-effective way to address the barriers of access and 

health provider availability that rural women have encountered.

Unique to this review is the use of the health equity assessment, CONSORT-Equity 

2017 PROGRESS-Plus. Most of the reviewed studies addressed health equity in their 

introductions, aims, population eligibility criteria, and recruitment of participants. However, 

few used rigorous analyses to address health equity objectives and outcomes. This is an 

area for improvement in future intervention research focused on addressing health inequities. 

Given that most of the studies did not report rigorous methods and may have had numerous 

risks of bias, we cannot reach any definitive conclusions about whether inequities were 

reduced.

Limitations

Our review has limitations, primarily due to problematic definitions of outcomes. For studies 

with outcomes that include adherence to Pap smear guidelines, adherence over the past 

3 years is often self-recalled; errors in memory and knowledge for which gynecological 

procedures were conducted can lead to inaccuracies in reporting [43]. A more reliable but 

costly approach is to rely on reviews of medical charts [44]. Evaluation of vaccination is 

challenged by the number of doses needed (2 or 3) and time frame (up to 1 year from 

initiation). Many studies report the numbers of persons who intend to vaccinate rather than 

the number of those who have initiated or finished the vaccine series. The intention-behavior 

gap is problematic for estimating vaccination rates [45].

A common concern for the meta-analysis process is publication bias. Studies with non-

significant findings are often excluded from the literature. Our study catchment excluded 

“gray literature” — studies that have not been published in peer-review journals. We 

intentionally left out gray literature, with the belief that the peer-review process, including 

revise and resubmit, leads to higher quality articles. However, this is an assumption that may 

need further empirical validation. We feel a strength of this review and our methodology is 

the use of the risk of bias assessment which provided details on the biases of each article 

reviewed.

Lastly, narrow definitions of geographic location and intervention strategy limit the 

generalization of our findings. However, the rigor of the inclusion/exclusion criteria and 

evaluation methods allow for insights to be drawn that can help future interventionists.

Future Research

The landscape for cervical cancer and HPV interventions continues to change and there are 

several future directions in which research and intervention development can expand. In 

2022, American Indian/Alaskan Native women replaced Hispanic/Latina women in having 

the highest incidence of cervical cancer [46]. None of the studies in our review focused 

on this population, nor did they focus on African American/Black women who have the 

highest mortality rate, while being third for incidence [47]. In recent years, rural America 

has seen growing racial/ethnic diversity in their population, which could translate to an 
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increased need to address cervical cancer health disparities in this population and setting. 

As we mentioned previously, education alone did not lead to higher likelihood of women 

being screened. Practical barriers (e.g., access to care) and strong recommendations from 

providers may be more important than knowledge and awareness for this setting. Future 

research and interventions can address accessibility barriers by using self-sampling kits. 

With the decreasing accessibility of healthcare services in rural America, self-sampling kits 

could increase women’s access to screening. Access to HPV vaccination could be improved 

by allowing pharmacists, school nurses, and other health professionals outside of primary 

care providers to administer the vaccines.

Conclusion

Cervical cancer continues to be a source of morbidity and mortality. This review assesses 

the current landscape of psychosocial and educational interventions to promote cervical 

cancer screening and HPV vaccination. We show that education-only interventions are not 

as effective as multi-level interventions. Patient navigators plus education, for example, 

increases the number of women screened and the frequency of screening. Rural and minority 

women who are at higher risk of not receiving timely healthcare require additional supports 

to allow them to receive the life-saving benefits afforded by regular cancer screening and 

HPV vaccination.
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Fig. 1. 
Study flow diagram of the 11 studies reviewed
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Fig. 2. 
Psychosocial Interventions for Cervical Cancer in Rural America
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