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Abstract 

Cervical cancer remains one of the leading causes of cancer-related deaths among women worldwide, 

especially in low-income and underserved communities. Preventive measures, including Pap smears and HPV 

vaccinations, have significantly reduced the incidence and mortality of cervical cancer in high-income settings. 

However, in low-income communities, barriers such as socioeconomic constraints, lack of awareness, cultural 

stigmas, transportation issues, and inadequate healthcare infrastructure impede access to these services. This 

study adopts a mixed-methods approach, combining qualitative interviews with healthcare providers and 

patients, as well as quantitative analysis of health records, to explore these barriers comprehensively. The 

findings underscore the need for community-driven interventions, healthcare policy reforms, and culturally 

tailored education programs to increase cervical cancer screening and HPV vaccination uptake. Practical 

recommendations are proposed, including the use of mobile clinics, task-shifting strategies, and integrated 

public health programs. 
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1. Introduction 

1.1 Background and Significance 

 

Cervical cancer is the fourth most common cancer in women globally, yet it is highly preventable through 

routine screenings and vaccination against human papillomavirus (HPV) (Arbyn et al., 2020). Despite the 

availability of Pap smears, HPV testing, and vaccines, many women in low-income communities lack access to 

these essential services, leading to a disproportionately high incidence of cervical cancer in these populations. 

This disparity is particularly pronounced in developing countries and underserved areas of high-income nations, 

where structural barriers to healthcare, compounded by socioeconomic inequalities, result in low screening and 

vaccination rates (Bray et al., 2018). 

 

According to the World Health Organization (WHO), approximately 90% of cervical cancer deaths occur in 

low- and middle-income countries (LMICs), where women have limited access to preventive care. In the U.S., 

cervical cancer incidence and mortality are significantly higher in low-income, minority, and rural populations 

(Smith et al., 2017). These disparities highlight the importance of addressing barriers to cervical cancer 

screening and HPV vaccination in underserved communities. 

1.2 Key Advances in Cervical Cancer Prevention 

 

Advances in cervical cancer prevention have led to the development of several highly effective interventions: 

 

1. HPV Vaccination: Vaccines targeting the high-risk HPV strains (16 and 18) have significantly reduced 

HPV infections, the primary cause of cervical cancer. Studies show that vaccination coverage, when 

properly implemented, can reduce the incidence of cervical cancer by over 90% (Schmidt & Chokshi, 

2019). 

2. Screening Technologies: Advances in screening technologies, including HPV DNA testing, visual 

inspection with acetic acid (VIA), and self-sampling methods, offer effective alternatives to the 

traditional Pap smear, particularly in low-resource settings (Arbyn et al., 2020). 

3. Mobile Health Units: The introduction of mobile health clinics and telemedicine services has improved 

access to cervical cancer screening in rural and underserved communities, eliminating geographic 

barriers to care (Thompson et al., 2018). 

 

Despite these technological advancements, barriers such as cost, healthcare provider shortages, lack of 

awareness, and cultural stigmas continue to limit access to these life-saving services, particularly in low-income 

settings. This study aims to identify and address these barriers through a comprehensive analysis of factors 

limiting access to cervical cancer screening and vaccination in low-income communities. 
2. Literature Review 

2.1 Cervical Cancer Epidemiology 

 

Cervical cancer has a global incidence of 13.1 per 100,000 women, with a mortality rate of 6.9 per 100,000 

(Bray et al., 2018). In low-income countries, these rates are significantly higher due to limited access to 

preventive services. For instance, in sub-Saharan Africa, cervical cancer incidence exceeds 30 per 100,000 

women, with mortality rates above 20 per 100,000 (Ferlay et al., 2020). These disparities are driven by a lack 

of healthcare infrastructure, low vaccination rates, and inadequate screening coverage. 

http://www.healthinformaticsjournal.com/


Frontiers in Health Informatics 

ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

www.healthinformaticsjournal.com 

Open Access 

3 

 

 

2.2 Barriers to Cervical Cancer Screening 

Socioeconomic Barriers 

 

Socioeconomic factors, including income, education, and employment, play a significant role in determining 

access to healthcare services. Women in low-income households are less likely to receive regular Pap smears 

or HPV vaccinations, primarily due to cost-related barriers (Smith et al., 2017). The out-of-pocket expenses for 

screening, even when reduced, remain prohibitive for many low-income women. Additionally, lack of health 

insurance and underinsurance are major contributors to low screening rates in these populations. 

Cultural and Social Barriers 

 

Cultural beliefs and social stigmas also influence the uptake of cervical cancer prevention services. Research 

by Schmidt and Chokshi (2019) indicates that women from certain ethnic and religious backgrounds are 

reluctant to undergo gynecological exams due to modesty, fear of stigmatization, or distrust in medical 

professionals. These cultural barriers are particularly prevalent in immigrant communities, where women may 

avoid screening for fear of being judged or ostracized. 

Healthcare System Barriers 

 

Healthcare system deficiencies, including healthcare provider shortages, long waiting times, and inadequate 

infrastructure, further exacerbate the challenges faced by women in low-income communities. Many clinics 

serving underserved populations are under-resourced and overburdened, leading to delays in appointments and 

reduced access to preventive services (Thompson et al., 2018). Additionally, the lack of culturally competent 

healthcare providers can create communication barriers, reducing patient trust and engagement in screening 

programs. 

2.3 Interventions to Improve Screening and Vaccination Rates 

 

A number of interventions have been proposed to address these barriers, including: 

 

• Community Health Worker Programs: Task-shifting programs, where trained community health 

workers (CHWs) deliver basic health services, have shown promising results in increasing cervical 

cancer screening rates in low-income settings (Huchko et al., 2019). 

• Mobile Health Clinics: Bringing healthcare services directly to underserved populations through 

mobile clinics has been effective in overcoming geographic and transportation barriers (Thompson et 

al., 2018). 

• Health Education Campaigns: Tailored health education campaigns, focused on raising awareness 

about the importance of cervical cancer prevention, can improve knowledge and uptake of screening 

services in low-literacy populations (Smith et al., 2017). 

 

3. Materials and Methods 

 

This section will be further elaborated to include detailed steps of the research process, participant recruitment, 

ethical considerations, and data analysis techniques, which are crucial for reproducibility and validity. 

 

3.1 Study Design 

 

This research employed a mixed-methods study design, combining both qualitative and quantitative 

approaches to obtain a comprehensive understanding of the barriers limiting cervical cancer screening and HPV 

vaccination in low-income communities. The qualitative component, comprising semi-structured interviews, 
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helped to explore personal and social factors influencing access, while the quantitative analysis of clinic records 

provided statistical evidence of these barriers. 

 

3.2 Study Setting and Population 

 

The study was conducted in three urban, low-income communities located in the southern United States, 

characterized by high rates of cervical cancer incidence but low rates of screening and HPV vaccination. 

These communities predominantly consist of minority populations, particularly African American and Latina 

women. The selection of these neighborhoods was based on public health data that identified them as having 

some of the highest rates of cervical cancer mortality in the state. 

 

3.3 Participant Recruitment 

 

Participants were recruited using a purposive sampling method. Flyers were posted at community health 

centers, local organizations, and on social media platforms frequently accessed by women in the study areas. A 

total of 150 women between the ages of 21 and 65 were eligible to participate. Inclusion criteria for patients 

were: 

 
• Aged 21-65 years. 

• No cervical cancer diagnosis. 

• Not having undergone a Pap smear in the last three years. 

• Low household income (<$30,000 per year). 

 

Additionally, 20 healthcare providers (physicians, nurses, and community health workers) from these areas 

were interviewed. These providers had direct experience administering cervical cancer screening and HPV 

vaccinations in community clinics. 

 

3.4 Data Collection 

 

3.4.1 Qualitative Data Collection 

 

Semi-structured interviews were conducted with both patients and healthcare providers. The interview guide 

for patients included questions on: 

 
• Awareness of cervical cancer and HPV vaccination. 

• Personal experiences and challenges in accessing Pap smears and HPV vaccines. 

• Perceptions of healthcare services in the community. 

 

Healthcare provider interviews focused on: 

 
• Challenges faced in delivering cervical cancer screening and HPV vaccination services. 

• Observations of barriers encountered by patients. 

• Suggestions for improving service delivery in low-income settings. 

 

All interviews were conducted in-person or over the phone, lasted between 30-60 minutes, and were audio- 

recorded. Transcriptions were then analyzed using thematic analysis. 
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3.4.2 Quantitative Data Collection 

 

Clinic health records were reviewed from 2019 to 2021 for 120 women who met the study criteria. Information 

on patient demographics, Pap smear completion, HPV vaccination status, and healthcare access (e.g., insurance 

coverage, clinic visits) were extracted. SPSS software was used for the analysis. 

 

3.5 Ethical Considerations 

 

Approval for the study was obtained from the Institutional Review Board (IRB) of the university affiliated with 

the project. Informed consent was obtained from all participants prior to data collection. Privacy and 

confidentiality were ensured by de-identifying all interview transcripts and clinic records. 

 

3.6 Data Analysis 

 

3.6.1 Qualitative Analysis 

 

The qualitative interview transcripts were coded using NVivo software. A thematic analysis approach was 

used to identify recurring themes related to barriers in cervical cancer screening and HPV vaccination. Initial 

coding categories were developed from the interview guide, but additional categories emerged from the data 

itself. 

 

3.6.2 Quantitative Analysis 

 

Quantitative data were analyzed using descriptive statistics to summarize screening and vaccination rates. Chi- 

square tests and logistic regression analysis were used to assess the associations between demographic factors 

(income, education level, insurance status) and screening/vaccination uptake. A p-value of <0.05 was 

considered statistically significant. 

 

4. Results 

 

This section presents the key findings of both the qualitative and quantitative data analysis. 

 

4.1 Quantitative Findings 

 

Out of the 120 women eligible for cervical cancer screening: 

 
• Pap smear completion rate: 38% (46 women). 

• HPV vaccination rate: 25% (30 women). 

 

4.1.1 Demographic Correlations 

 

Income had a significant effect on Pap smear and HPV vaccination uptake (p < 0.01). Women from households 

earning less than $25,000 were 50% less likely to complete a Pap smear compared to women from households 

earning more than $50,000 per year. Similarly, education was positively correlated with both screening and 

vaccination rates. Women with a high school diploma or higher were significantly more likely to have 

undergone cervical cancer screening (p < 0.05). 
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4.1.2 Health Insurance Status 

 

Uninsured women had the lowest rates of Pap smears (18%) and HPV vaccination (12%). In contrast, women 

with private insurance had the highest screening rates (62%), followed by those on Medicaid (42%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Pap Smear Completion Rate by Income 

 

This bar chart illustrates the Pap smear completion rates by income level. Women earning under $25,000 per 

year had a 24% completion rate, compared to 58% for women earning over $50,000 per year. 
 

 

 

 

 

Figure 2: HPV Vaccination by Education Level 

 

This pie chart shows the distribution of HPV vaccination rates by education level. Women with a high school 

diploma or higher had a vaccination rate of 30%, while those with less than a high school education had a rate 

of 12%. 
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4.2 Qualitative Findings 

 

Thematic analysis of patient and provider interviews identified the following five key themes: 

 

1. Financial Barriers: Cost was the most frequently cited barrier. Even when services were available at 

reduced costs, many women could not afford transportation or childcare to attend appointments. As one 

patient stated, "I know I should go, but I don’t have the money to take a day off from work." 

2. Lack of Awareness: Many women were unaware of the recommended frequency of Pap smears or the 

availability of the HPV vaccine. Patients frequently expressed confusion over why these services were 

necessary, with one participant mentioning, "I thought only young girls needed the HPV shot." 

3. Cultural Beliefs and Stigmas: Cultural norms in the Latino and African American communities were 

significant barriers. Some participants reported feeling uncomfortable with male healthcare providers 

performing the Pap smear, while others felt embarrassed to discuss reproductive health. 

4. Healthcare Infrastructure: Healthcare providers emphasized the lack of resources, including 

shortages of trained staff and outdated equipment, that limited their ability to provide regular screening. 

Long waiting times were a common complaint from patients. 

5. Transportation Issues: The lack of reliable public transportation was another major obstacle, 

particularly for women living in more isolated neighborhoods. Mobile health units were suggested as a 

solution by several participants. 
 

 

 

 

 

 

Figure 3: Barriers to Cervical Cancer Screening (Pie Chart) 

 

This pie chart illustrates the proportion of women citing each barrier. Financial barriers were the most 

commonly reported (35%), followed by healthcare provider shortages (25%). 
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5. Discussion 

 

5.1 Key Findings 

 

The findings of this study align with previous research on the socioeconomic and structural barriers to cervical 

cancer screening in low-income communities (Smith et al., 2017; Huchko et al., 2019). Both the quantitative 

and qualitative data point to financial constraints and lack of awareness as the most significant barriers. This 

study extends the existing literature by highlighting the additional role of cultural beliefs and healthcare 

infrastructure limitations in influencing screening and vaccination uptake. 

 

5.2 Financial and Educational Barriers 

 

The results demonstrate that income and education are strongly correlated with Pap smear and HPV 

vaccination rates. These findings underscore the importance of reducing the financial burden of cervical cancer 

screening for low-income women. This could be achieved through expanded Medicaid coverage, as states 

with Medicaid expansion have seen higher rates of preventive cancer screenings (Ginsburg et al., 2017). In 

addition, health education campaigns specifically targeting low-income and minority populations could 

significantly improve awareness about the importance of regular screenings and vaccinations (Schmidt & 

Chokshi, 2019). 

 

5.3 Addressing Cultural and Social Barriers 

 

Cultural stigmas around reproductive health and discomfort with male healthcare providers were prevalent 

among participants, particularly in African American and Latina women. These findings suggest that culturally 

competent care—where healthcare providers receive training on how to address these cultural barriers—is 

critical for increasing screening uptake in minority communities (Luque et al., 2017). 

 

5.4 Healthcare Infrastructure and Policy Recommendations 

 

The healthcare system in the study communities is overburdened, with healthcare provider shortages and 

outdated facilities limiting access to care. Task-shifting programs, where community health workers (CHWs) 

are trained to provide Pap smears and administer HPV vaccines, offer a promising solution (Huchko et al., 

2019). Additionally, mobile health clinics can help overcome geographic and transportation barriers by 

bringing services directly to underserved neighborhoods (Thompson et al., 2018). 

 

6. Conclusion 

 

This study identifies multiple, interrelated barriers to cervical cancer screening and HPV vaccination in low- 

income communities, including financial constraints, lack of awareness, cultural beliefs, healthcare provider 

shortages, and transportation difficulties. Addressing these barriers requires a multifaceted approach that 

includes: 

 

• Policy interventions to expand Medicaid coverage and reduce out-of-pocket costs. 

• Culturally tailored health education programs to increase awareness in underserved populations. 

• The deployment of mobile health clinics and task-shifting programs to improve access to care. 

 

Future research should evaluate the effectiveness of these interventions in real-world settings, with a focus on 

long-term strategies to reduce cervical cancer incidence and mortality in low-income communities. 
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