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Human papillomavirus (HPV) infection is one of the most important causes of
cervical cancer. Although HPV vaccination and cervical cancer screening have been proven
effective in reducing cervical cancer risk, the success of these preventive strategies depends
greatly on women's awareness and understanding of HPV-related health information.
Differences in health knowledge between urban and rural populations may influence
women's ability to access preventive services and make informed health decisions. This
study examined the difference in HPV knowledge between urban and rural women in China
based on data from a China CDC cross-sectional survey conducted in 2018. The study
included 7,238 women aged 20-45 years from six provinces in China, including 3,619 urban
residents and 3,619 rural residents. HPV knowledge levels were classified into high and low
categories. Statistical analyses included percentage comparisons, Pearson's chi-square test,
and odds ratio (OR) analysis with 95% confidence intervals (Cls). The results showed that
52.69% of urban women had high HPV knowledge, compared with 36.75% of rural women.
A significant difference was observed between the two groups (y*> = 18542, df =1, P <
0.001). Urban women had higher odds of having high HPV knowledge than rural women
(OR = 1.92, 95% CI: 1.75-2.11). The findings indicate that an obvious urban—rural gap
exists in HPV knowledge among Chinese women. More targeted health education and
information support may be needed in rural communities to improve awareness of HPV
infection, vaccination, and cervical cancer prevention.
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Cervical cancer remains a major public health problem affecting women worldwide. Persistent
infection with high-risk human papillomavirus (HPV) is recognized as the primary cause of cervical
cancer. In recent decades, advances in HPV vaccination and cervical cancer screening have provided
effective approaches for preventing cervical cancer [1-3]. Vaccination can reduce the risk of HPV
infection, while regular screening allows early detection and treatment of cervical abnormalities.
However, the effectiveness of these preventive measures depends not only on healthcare availability
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but also on whether women understand HPV-related information and recognize the importance of
prevention. In China, cervical cancer prevention has received increasing attention due to the
growing awareness of women's health issues. Despite improvements in healthcare services and
public health communication, differences in health knowledge remain between populations living in
different areas. Previous studies have suggested that women in rural regions may have lower
awareness of HPV and cervical cancer prevention compared with women in urban areas [4-6]. These
differences may be related to multiple factors, including educational opportunities, economic
conditions, healthcare accessibility, and available sources of health information. Health knowledge
is an important factor influencing preventive behaviors. Women with better understanding of HPV
infection, vaccination, and screening may be more willing to seek healthcare services and participate
in prevention programs. Therefore, identifying inequalities in HPV knowledge is important for
developing effective public health strategies. The original China CDC survey was conducted from
June to September 2018 in six provinces: Jiangsu, Shandong, Hunan, Anhui, Shaanxi, and Sichuan
[7]. The survey initially recruited 7,240 women aged 20—45 years. The purpose of this study was to
describe the difference in HPV knowledge between the two groups and provide evidence for
improving health education strategies aimed at reducing inequalities in cervical cancer prevention.

HPV infection is widely recognized as a necessary factor in the development of cervical cancer.
Although HPV infection is common among sexually active individuals, persistent infection with
high-risk HPV types may cause cervical cell changes and eventually lead to cancer. Because cervical
cancer develops through a long process, prevention and early detection provide important
opportunities to reduce disease burden. HPV vaccination, cervical screening, and timely treatment of
abnormal findings are considered key components of cervical cancer control.

However, the availability of prevention strategies does not automatically ensure their effective
use. Women need appropriate knowledge to understand why vaccination and screening are
important. Lack of awareness may influence attitudes toward preventive healthcare and may reduce
participation in vaccination or screening programs. For this reason, examining differences in HPV
knowledge is an important step in understanding health inequalities.

This study was based on data from a cross-sectional survey conducted by the Chinese Center for
Disease Control and Prevention in 2018. The survey was carried out in six provinces: Jiangsu,
Shandong, Hunan, Anhui, Shaanxi, and Sichuan. The original survey included 7,240 women aged
20-45 years. After excluding participants with incomplete information related to residential area and
HPV knowledge, 7,238 women were included in the present analysis. Among them, 3,619
participants were from urban areas and 3,619 participants were from rural areas. The distribution of
HPV knowledge differed significantly between urban and rural women. Pearson's chi-square test
showed that HPV knowledge distribution was significantly different between the two residential
groups (x> = 185.42, df = 1, P < 0.001). This result indicates that the difference observed between
urban and rural women was unlikely to be explained by chance alone. In addition, the odds ratio
analysis showed that urban women had 1.92 times higher odds of having high HPV knowledge
compared with rural women (95% CI: 1.75-2.11).
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4. Results

Table 1 presents the observed distribution. Of 3,619 urban women, 1,907 had high knowledge and
1,712 had low knowledge. The corresponding proportions were 52.69% high knowledge and
47.31% low knowledge. Among rural women, 1,330 of 3,619 had high knowledge (36.75%),
whereas 2,289 (63.25%) had low knowledge. Thus, low knowledge predominated in the rural group,
whereas high knowledge was slightly more common in the urban group. The high-knowledge
proportion was 15.94 percentage points greater in urban than rural women. As shown in Figure 1,
the contrast is visually substantial despite the equal group sizes.

Table 1. HPV knowledge level by residential area

Residential area High knowledge, n (%) Low knowledge, n (%) Total
Urban 1,907 (52.69) 1,712 (47.31) 3,619
Rural 1,330 (36.75) 2,289 (63.25) 3,619

Overall 3,237 (44.72) 4,001 (55.28) 7,238

HPV Knowledge Level by Residential Area, China
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Figure 1. Within-area distribution of high and low HPV knowledge among urban and rural women
5. Discussion
5.1. Interpretation of key findings

The observed difference may be related to several social and healthcare factors. One possible
explanation is that urban residents generally have greater access to medical information. Cities
usually have more healthcare institutions, public health campaigns, and opportunities for direct
communication with healthcare professionals. Women living in urban areas may therefore have
more chances to learn about HPV infection, cervical cancer, vaccination, and screening.

Education may also influence HPV knowledge. Health information often requires the ability to
understand medical concepts and evaluate different sources of information. Individuals with higher
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educational backgrounds may be more capable of obtaining and interpreting health information.
Since educational opportunities may differ between urban and rural areas, this difference could
contribute to the differences in HPV awareness.

Another possible factor is healthcare accessibility. Urban areas often have better-developed
healthcare systems and more frequent health promotion activities. Rural communities may face
challenges such as fewer healthcare resources, longer distances to medical facilities, and limited
availability of professional health education. These differences may reduce opportunities for rural
women to receive accurate HPV-related information.

In addition, the sources through which women obtain health information may differ between
urban and rural populations. Urban women may have greater access to online health resources,
hospital-based education programs, and workplace health activities. Rural women may depend more
on traditional community-based information channels, which may not always provide sufficient or
updated information about HPV prevention.

Although the findings demonstrate a significant association between residential area and HPV
knowledge, the results should be interpreted carefully. This study used a cross-sectional design,
meaning that it can identify relationships between variables but cannot prove that residential area
directly causes differences in knowledge. Other factors, including education level, household
income, and healthcare conditions, may also influence HPV knowledge. These factors were not
adjusted for in this simple analysis.

The findings of this study have important implications for public health practice. Improving HPV
knowledge among women should be considered an essential part of cervical cancer prevention,
especially in areas where health information resources are limited. Rural communities may benefit
from more targeted education programs that provide clear and practical information about HPV
infection, vaccination, and cervical cancer screening. Health education should not only focus on
increasing awareness but also address common misunderstandings and encourage women to
participate in appropriate preventive services.

Community healthcare workers may play an important role in reducing the knowledge gap.
Compared with large-scale health campaigns, community-based education can provide information
that is closer to people's daily lives. Local healthcare providers can communicate with women
directly, answer questions, and provide reliable information based on community needs. This
approach may be particularly useful in rural areas where access to specialized medical resources is
limited.

The results also suggest that improving HPV knowledge requires cooperation between different
sectors. Public health organizations, healthcare institutions, and local communities should work
together to develop effective communication strategies. Educational materials should be designed in
a simple and understandable way, considering differences in education levels and local conditions.
Digital health communication may also provide additional opportunities, but traditional community-
based methods remain important for populations with limited access to technology.

147



Proceedings of the 6th International Conference on Biological Engineering and Medical Science
DOI: 10.54254/2753-8818/2026.36897

6. Conclusion

The analysis of 7,238 Chinese women reveals notable gaps in HPV knowledge between urban and
rural groups. Urban participants were 1.92 times more likely to have high HPV knowledge (95% CI
1.75-2.11; P < 0.001). This finding matches earlier Chinese research, which also reported poorer
HPV awareness for women living in rural regions.

We cannot treat this residential difference as direct proof of causation. Where people live often
ties to education level, household income, and local healthcare conditions, and these factors were
not adjusted for in our simple analysis. Better health knowledge also does not guarantee people will
get screened or receive vaccines. Still, this obvious knowledge gap suggests we need practical
public-health measures for rural communities. Local health workers and community channels can
deliver simple health messages about HPV infection and cervical screening.

This study has some drawbacks. We only used aggregated data, so key sampling information was
missing. Confounding variables were not considered, which may bias our crude OR result. As
cross-sectional data, it cannot confirm cause-and-effect relationships. Besides, our sample might not
be representative other whole national population, and we had no records about real-world vaccine
uptake or cervical disease cases. Future research needs individual-level data and multivariable
logistic regression.

To sum up, rural areas should receive more HPV education together with local vaccination and
screening support. Readers should be cautious: these results do not represent actual cervical cancer
incidence or real vaccine acceptance.
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