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ABSTRACT

Human papillomavirus (HPV) infection constitutes a major public health problem due to its association with cervical
cancer and other diseases. This study evaluated social and behavioral vulnerability to HPV among individuals over 18
years of age in the municipality of Samaipata, Bolivia, during 2024. A quantitative, cross-sectional, descriptive, and
analytical study was conducted with 181 participants selected through convenience sampling. A validated
questionnaire was applied, and statistical analysis included frequencies, odds ratios, and Chi-square tests using Epi
Info 7.2. The results showed a low level of knowledge about HPV, limited preventive information, and poor
recognition of the vaccine. In addition, a significant association was identified between the lack of health guidance
and the absence of preventive examinations. It is concluded that strengthening sexual health education, vaccination,
and community-based prevention strategies in rural populations is necessary.
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RESUMEN

La infeccion por el virus del papiloma humano (VPH) constituye un importante problema de salud publica por su
relacion con el cancer cervicouterino y otras patologias. El presente estudio evalué la vulnerabilidad social y
comportamental frente al VPH en personas mayores de 18 afios del municipio de Samaipata, Bolivia, durante 2024.
Se realizé una investigacion cuantitativa, transversal, descriptiva y analitica con 181 participantes seleccionados
mediante muestreo por conveniencia. Se aplicé un cuestionario validado y el andlisis estadistico incluyé frecuencias,
odds ratio y prueba de chi-cuadrado utilizando Epi Info 7.2. Los resultados evidenciaron bajo nivel de conocimiento
sobre el VPH, limitada informacion preventiva y escaso reconocimiento de la vacuna. Ademas, se identifico
asociacion significativa entre la falta de orientacion en salud y la ausencia de examenes preventivos. Se concluye que
es necesario fortalecer la educacion sexual, vacunacion y estrategias comunitarias de prevencion en poblaciones
rurales.
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INTRODUCTION

The human papillomavirus (HPV) belongs to the family of DNA viruses and infects the
genital areas, mouth, and throat. It is the most common sexually transmitted infection worldwide
(Bahi et al., 2023), particularly affecting low- and middle-income countries, especially rural areas
with limited access to healthcare services. According to the World Health Organization (WHO),
HPV is responsible for more than 95% of cervical cancer cases worldwide, with the majority of
deaths occurring in countries with fragmented healthcare systems or limited coverage of screening
and vaccination programs (World Health Organization [WHO], 2026). Emerging evidence
suggests that the gut microbiome and its modulation through probiotics may influence systemic
immunity and inflammatory responses (Barcia et al., 2024), potentially affecting the host's ability

to manage persistent viral infections such as HPV.

Social factors, including poverty, low educational attainment, ethnicity, and rural living
conditions, directly influence increased HPV exposure and reduced access to preventive measures,
resulting in a higher epidemiological burden in these communities (Kombe et al., 2021). Moreover,
dietary habits and food choices, particularly the consumption of ultra-processed foods with low
nutritional quality, have been identified as modifiable behavioral factors that can affect immune
function and overall health status, indirectly influencing vulnerability to infections such as HPV
(Gallardo & Garcia, 2024). This situation has been confirmed by recent studies conducted in
Andean countries, particularly in rural communities of La Paz, where a 27% prevalence of high-
risk HPV infection was reported among adult women, with HPV types 56, 39, and 31 being
predominant in settings with limited access to preventive healthcare services (Patzi-Churqui et al.,
2020).

Furthermore, significant disparities exist in HPV vaccination implementation in rural areas
due to multiple factors, including insufficient health education, misinformation, cultural barriers,
lack of healthcare professional recommendations, and restricted access to vaccination services.
Recent studies in Latin America have identified these factors as the main contributors to low
vaccination uptake, even though HPV vaccines are safe, effective, and included in national

immunization programs (Nogueira-Rodrigues et al., 2022; Roberti et al., 2024).
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In this context, the most effective public health strategies include the implementation of
free HPV vaccination programs in educational institutions, targeted health education campaigns,
community empowerment, and active involvement of healthcare professionals. Well-structured
programs have achieved vaccination coverage rates exceeding 90% in similar settings,
highlighting that the absence of these structural components in rural areas such as Samaipata may
contribute to increased vulnerability to HPV infection (Nogueira-Rodrigues et al., 2022; Diaz et
al., 2025).

METHODOLOGY

A quantitative, observational, cross-sectional, descriptive, and analytical study was
conducted to determine the factors associated with an increased risk of human papillomavirus
(HPV) transmission in the studied population. The quantitative approach allowed the objective
measurement of the variables of interest and the statistical analysis of possible associations
between sociocultural, behavioral, and HPV-related knowledge and perception factors. The cross-
sectional design enabled the simultaneous assessment of exposure to specific risk factors and the
condition of interest during a defined period, while the descriptive component allowed the
characterization of participants’ sociodemographic and behavioral conditions. Additionally, the
analytical component made it possible to establish relationships between the independent variables
and the increased risk of HPV transmission.

The target population consisted of individuals over 18 years of age residing in the
municipality of Samaipata, Bolivia. Participants were selected through non-probabilistic
convenience sampling, considering their accessibility and availability during the study period. The
final sample included 181 participants, who voluntarily agreed to participate and provided
informed consent before the application of the research instrument.

The dependent variable was defined as the increased risk of human papillomavirus (HPV)
transmission. The independent variables included several sociocultural and behavioral factors
potentially associated with this risk. Social factors included age, sex, marital status, educational
level, income level, and place of residence (urban or rural). Behavioral factors included the number
of sexual partners, use of contraceptive methods—sparticularly condoms—, tobacco consumption,

alcohol consumption, and drug use. In addition, factors related to HPV knowledge and perception
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were evaluated, including the level of knowledge about HPV and its consequences, risk perception,
attitudes toward vaccination, and access to health counseling and healthcare services.

A structured questionnaire previously validated by Sepudlveda et al. (2014) through the
Mexican College of Nurses was used for data collection. The instrument was applied without
modifications because its methodological characteristics were considered appropriate for assessing
the variables established in the study. No pilot test was conducted before the final application of

the questionnaire.

Data processing and statistical analysis were performed using Epi Info version 7.2
software. Descriptive analysis was conducted using absolute and relative frequencies to
characterize the studied variables. To determine the association between sociocultural and
behavioral factors and the increased risk of HPV transmission, association measures were
calculated using odds ratios (OR) with their respective 95% confidence intervals. Additionally, the
Chi-square test was applied to evaluate the statistical significance of the associations identified,
establishing a significance level of p < 0.05.

The research considered the fundamental ethical principles applicable to studies involving
human participants. The protocol was approved by the Ethics Committee of Universidad Privada
Domingo Savio through Resolution No. 0007/2024, issued on March 15, 2024. All procedures
were conducted in accordance with the principles established in the Declaration of Helsinki,
ensuring respect for participants’ autonomy, dignity, and rights. Before enrollment, each
participant received clear information about the study objectives, procedures, potential benefits,
and possible risks, and voluntarily provided informed consent. Likewise, confidentiality of the
collected information, anonymity of personal data, and exclusive use of the information for
scientific purposes were ensured, preventing any form of discrimination or harm resulting from

participation in the research.

RESULTS AND DISCUSSION
The study sample consisted of 181 individuals over 18 years of age who signed informed
consent forms to participate voluntarily. The sociodemographic profile showed a mean age of

33.15 years, with an age range of 18 to 87 years. The highest concentration of participants was
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observed among individuals aged 23 to 41 years; a group considered particularly relevant for HPV

prevention strategies.

Regarding sex distribution, 55.80% of participants were female, and 44.20% were male.
Concerning marital status, 74.59% were single, 18.23% were married, and 7.18% were in a
consensual union. This distribution may reflect lower marital stability and potentially greater
exposure to sexual risk behaviors. Additionally, 56.35% of participants reported having children,

whereas 43.65% did not, which may influence risk perception and interest in preventive strategies.

The analysis of behavioral factors showed that alcohol consumption during sexual
intercourse was not significantly associated with HPV infection risk (p < 0.05), although the odds
ratio (OR > 1) suggested a possible trend toward increased risk. Drug use showed a relevant
association with HPV vulnerability, with an OR of 3.5 and a p-value close to statistical significance

(p = 0.0583), indicating a potential relationship that requires further investigation (Figure 1).

-=- Referencia OR = 1

0Odds Ratio (OR)
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Alcohol Consumption

Drug Consumption

Figure 1. Association of substance use (alcohol and drug consumption) with HPV vulnerability
based on odds ratios (ORs) and 95% confidence intervals (95% CI). The reference line at OR =1

indicates the null association.

Regarding contraceptive use, no statistically significant association with HPV infection
risk was identified. Concerning HPV-related knowledge, a low level of general information was
observed among the surveyed population: 65.75% of participants did not know what HPV was,
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69.61% had not received information about the virus, and only 37.02% were aware of the existence
of the HPV vaccine. Although 83.43% of respondents reported knowledge of sexual protection

methods, critical gaps remain regarding specific knowledge about HPV (Table 1).

Table 1. Level of knowledge about Human Papillomavirus (HPV) among the surveyed

population (n = 181)

Category Frequency Percentage
Knowledge about human papillomavirus
No 119 65.75
Yes 62 34.25
Total 181 100.00
Receipt of information about HPV
No 126 69.61
Yes 55 30.39
Total 181 100.00
Knowledge of protection methods
Knows 151 83.43
Does not know 30 16.57
Total 181 100.00
Knowledge of the HPV prevention vaccine
No 114 62.98
Yes 67 37.02
Total 181 100.00

The association between sociodemographic variables and the performance of preventive
medical examinations was also evaluated. No significant associations were found with marital
status or with perceptions about the vaccine. However, receiving health guidance was statistically
significantly associated with undergoing diagnostic examinations, with an OR of 4.86 and p <
0.001 (Table 2).

Table 2. Association between sociodemographic variables and performance of HPV diagnostic

tests
Variable OR 1 p-value
Perception of HPV vaccination and test performance 1.71 1.099 0.246
Marital status and test performance NS 0.7337 0.6929
Health guidance and test performance 486  21.2959 3.956x10°

NS = not significant; OR = odds ratio; 2 = chi-square statistic.
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The high level of ignorance about HPV (= 66%) and the vaccine (= 37%) among rural
residents of Samaipata is consistent with previous findings in Bolivia and other rural contexts in
Latin America. An observational study showed that the prevalence of high-risk HPV in rural
Bolivia was similar to that of urban areas (~11%), and that restricted access to diagnostic tests

perpetuated information and screening gaps (Carozzi et al., 2024).

Additionally, a qualitative analysis conducted in rural communities in the Hernando Siles
area of Bolivia identified persistent information barriers, distrust in health services, and
communication breakdowns between doctors and patients as key factors hindering the
implementation of preventive screening for cervical cancer (Basagoitia et al., 2023). These
findings corroborate the significant association (OR 4.86; p < 0.001) we found between health

guidelines and the implementation of diagnostic tests.

Drug use, with an OR of 3.50 and a p-value approaching significance, indicates risk
behaviors that increase HPV exposure, although the association was not statistically conclusive.
In Latin America, similar connections exist between risk behaviors, limited education, and greater
susceptibility to HPV, particularly in rural areas (Zhetpisbayeva et al., 2023). Likewise, recent
studies have linked behavioral factors such as alcohol, tobacco, and drug use with greater

progression of HPV infection in vulnerable populations (Roman et al., 2023).

The low coverage and acceptance of the HPV vaccine in rural areas could be directly linked
to certain social factors. A systematic review revealed that 84% of the vaccine was well received
in Latin America; however, it also noted that acceptance decreased considerably in rural
communities or those with low levels of education, particularly during the COVID-19 pandemic
(Salazar-Valdivia et al., 2024; Han et al., 2025). From the perspective of implementing screening
policies in Latin America, evidence shows that the introduction of serological or molecular HPV
tests is feasible and promising in reducing cervical cancer mortality. Research conducted in the
region determined that using HPV tests as a primary detection method is feasible and efficient,

even in low-income countries (De Oliveira et al., 2022).

Finally, global reviews emphasize that low compliance with screening and vaccination in
rural areas is due to geographical barriers, a shortage of well-trained personnel, a lack of guidance

from healthcare workers, and a general lack of knowledge about HPV (Zhetpisbayeva et al., 2023).
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This diagnosis is consistent with the results of this research in Samaipata and underscores the
urgent need to develop holistic strategies that include health education, technical access, and

improvement of community services.

CONCLUSIONS

A high vulnerability to HPV infection was observed in the rural population of Samaipata,
primarily associated with gaps in knowledge about the infection, limited preventive information,
and low recognition of vaccination as a protective strategy. These findings reflect deficiencies in
comprehensive sexual and reproductive health education, as well as barriers that affect timely
access to preventive measures and health services. The association between the lack of health
guidance and the lack of diagnostic testing highlights the importance of health support and
strengthening prevention programs. Therefore, comprehensive strategies based on sexual
education, expanded HPV vaccination coverage, promotion of screening, and ongoing training for

health personnel are needed, especially in rural communities.
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