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Background: While studies on cervical cancer screening (CCS) and human papillomavirus (HPV) vaccine uptake exist in China, few 
have examined both within populations participating in CCS programs.
Methods: This cross-sectional, population-based survey included 37,797 women aged 18–64 years attending gynecological outpatient 
clinics. Participants completed a questionnaire assessing CCS awareness and participation. Additionally, HPV vaccine knowledge was 
investigated in a sub-sample of 17,010 women aged <45 years.
Results: The mean age of participants was 45.06 years (SD: 8.52). The mean CCS knowledge score was 63.13%, with 52.53% 
reporting prior CCS uptake. Factors associated with lower CCS knowledge included low monthly household income, lack of rural 
cooperative medical insurance, low literacy, not having received CCS within the past 3 years, unmarried status, and childbirth history. 
A strong positive correlation was observed between CCS knowledge and adherence to CCS recommendations (Spearman correlation 
coefficient: 0.708, p < 0.01). Awareness of the HPV vaccine was reported by 48.33% of participants, with HPV vaccine knowledge 
positively correlated with CCS awareness (Spearman correlation coefficient: 0.629, p < 0.01). CCS knowledge partially mediated the 
relationship between HPV vaccine knowledge and willingness to vaccinate, with a mediating effect size of 21.16%.
Conclusion: Integrated health education efforts targeting CCS and HPV vaccine awareness are essential. Empowering women to 
understand the significance of HPV vaccination and regular CCS participation can enhance cervical cancer prevention strategies.
Keywords: knowledge, cervical cancer, HPV vaccine, screening, mediating effect

Introduction
Cervical cancer (CC) is the second most common cancer and the second leading cause of cancer-related deaths among 
women of reproductive age globally in 2020, with 604,127 new cases and 341,831 deaths.1 China accounts for nearly 
one-fifth of the global burden of CC.2 In China, the age-standardized incidence and mortality rates of CC are 10.42 per 
100,000 people and 2.84 per 100,000 people, respectively.3

CC can be prevented through vaccination and screening with appropriate follow-up and treatment.4 To accelerate the 
elimination of CC, in 2020, the World Health Organization released a global strategy that sets out 90–70-90 milestones 
for the world to achieve by 2030: that is, 90% of girls will be vaccinated against HPV by the age of 15 years, 70% of 
women aged 35–45 years will receive high-quality screening, and 90% of diagnosed patients will be treated.5 Nineteen 
hundred forty-four countries, including China, have committed themselves to this program, which aims to eradicate this 
cancer.

Cervical cancer screening (CCS) programs that contribute to the reduction of incidence and mortality rates play an 
important role in the prevention of this disease.6 CCS is an effective secondary prevention measure and a long-term 
management strategy to control cervical precancer and cancer. For a woman who has CCS just once in her life after 35 
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years of age, her risk of dying from CC decreases by 70%. If she is screened every 5 years, her risk of dying CC 
decreases by more than 85%.7 CCS strategies differ between countries.6 In 2009, China initiated the National Cervical 
Cancer Screening Program (NCCSP), providing free CCS for women aged 35 to 64 years with government financial 
support. The coverage of screening is essential for reducing the incidence of CC.8 Developed countries with compre-
hensive cancer screening programs have experienced sustained decreases in cancer incidence and mortality, while many 
developing countries continue to experience increases in cancer incidence and mortality.9 There are many sociocultural 
and clinical factors and barriers affecting CCS and its effectiveness.10 The Guidelines for CC Prevention and Control11 

mention that one of the barriers to the control of CC is a lack of knowledge of CC and its prevention. Many studies from 
different countries have confirmed that a lack of knowledge about CC is a significant barrier to attending a CCS 
program.12 A recent report showed that 130 million women between the ages of 30 and 49 years in China have never 
received CCS,13 and understanding the knowledge of the population can help optimize CCS strategies.

Up to 99% of CC cases are associated with high-risk HPV.14 The HPV vaccine can reduce the incidence of CC by 
approximately 70%. It also prevents other diseases, such as anal cancer, genital warts, and oropharyngeal cancer.15 HPV 
vaccination is a key measure for preventing CC. Vaccines that protect against HPV are recommended by the World 
Health Organization (WHO). They are approved for use in many countries. China approved the bivalent vaccine 
(2-valent HPV) in 2016, the quadrivalent vaccine (4-valent HPV) in 2017, and the nine-valent vaccine (9-valent HPV) 
in 2018. In 2023, the Chinese government issued the Circular on the Issuance of the Action Plan for Accelerating the 
Elimination of Cervical Cancer (2023–2030), proposing to improve the comprehensive prevention and treatment 
mechanism for CC and to promote HPV vaccination services for girls of school age. Overall promotion and key 
breakthroughs have actively promoted the incorporation of HPV vaccination into local policies for the benefit of people 
in places where it is possible to do so; in Fujian Province, where this study was carried out, the government initiated 
a work program to provide free HPV vaccination for school-age girls, and the vaccination rate for school-age girls has 
reached more than 90%.

Several studies have been conducted in China to characterize HPV vaccination behavior. Most of these have focused 
on female college students and parents of girls in junior and senior high school, or specifically on health care workers. 
Some studies have also examined women’s attitudes to CCS screening. For example, in China’s first study of CCS 
awareness and factors influencing it in rural areas of different socio-economic regions in 2013, women with more than 
60% of the total score were defined as having high awareness, while the opposite was true for low awareness.16 However, 
there are few studies of HPV perceptions specifically among women under 45 years of age, and few studies analyzing 
perceptions of CCS and HPV vaccine. Acceptance of HPV vaccination and CCS has been reported to be associated with 
understanding and perceptions of CC.17 Therefore, understanding the knowledge and acceptance of women in the 
audience is essential for developing national screening and vaccination programs. Because the current age for HPV 
vaccination is under 45 years, and the age for CCS funded by the Chinese government is under 65 years, we recruited 
adult women aged 18–64 years to participate in this survey. We hypothesized that women’s perceptions of CCS would 
influence their knowledge of the HPV vaccine and play a role in the relationship between HPV vaccine knowledge and 
vaccination.

This survey was conducted to assess the knowledge of CCSs, awareness of the HPV vaccine, current status of 
participation, and influencing factors among residents of Fujian Province, China. The results of this study can provide 
a scientific basis for the effective promotion of women’s CCS policies and the popularisation of HPV vaccination.

Methods
Study Design and Participants
A cross-sectional population-based survey was conducted between October and November 2023 in Fujian Province in 
southeastern China. The subjects of this study were women between the ages of 18 and 64 years who were recruited from 
gynecological clinics, physical examination centers, or cervical cancer screening sites. In China, the government provides 
free CCS for some women between the ages of 35 and 64. All counties and districts in Fujian Province carry out free 
CCS, so all counties and districts conduct study recruitment. Women were invited to participate in the study if they 
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attended gynecological clinics at CCS sites and medical examination centers. After giving informed consent, participants 
completed an electronic cross-sectional survey in the clinic.

Study Instrument
Data collection for this study was carried out using the Chinese online survey application “Questionnaire Star” (https:// 
www.wjx.cn/). Respondents were asked to complete an electronic questionnaire by scanning a QR code or clicking on 
a link generated by QuestionStar. China’s National Health Commission (NHC) updated and issued the Cervical Cancer 
Screening Work Program in 2022, which contains 10 core pieces of knowledge on health education for CC prevention 
and treatment that are certified by an expert group (Table 1).

The questionnaire was designed by epidemiologists and gynecologists and was based on the National Health 
Commission of China’s core knowledge of health education for cervical cancer prevention and control, with additional 
items on knowledge of the HPV vaccine and willingness to be vaccinated. The questionnaire underwent two rounds of 
Delphi expert correspondence. To ensure validity and efficacy, the questionnaire was first piloted with 200 women aged 
18–64, and the content and language were adapted based on their feedback.

Different studies in medicine have different definitions of high awareness. Some scholars think that more than 75% of 
the total score is considered as high awareness,18 and some scholars think that more than 70%19 or 50%20 of the total 
score is defined as high awareness. To compare public acceptance and knowledge of CCS projects in China after more 
than ten years of government financial support, this study was consistent with the way it was defined in China in 2013,16 

where ratings above 60% of the total score were defined as high levels of knowledge.

Survey Items
The questionnaire consisted of four parts: the first part was a short introduction to the purpose of the study and need-to- 
know information was used to determine whether participants agreed to participate in the study. The second section 
collected the demographic characteristics of the participants. In the third section, knowledge about CCS and the level of 
recommendation. In the fourth section, women under 45 years of age were asked about their knowledge of the HPV 
vaccine, vaccination status, and reasons for not wanting to receive the HPV vaccine. Correct answers were scored and 
incorrect answers were not scored. 10 questions were asked on knowledge of CCS and 10 questions were asked on 
knowledge of the HPV vaccine, each scoring 10 points. The title was taken from the Cervical Cancer Screening Work 
Programme updated and published by the NHC of China. Higher scores indicate greater awareness. The questionnaire 
has been tested for reliability and validity. Higher scores indicate higher levels of awareness.

Study Variables
The dependent variables in this study were respondents’ awareness of the CCS and HPV vaccine and their vaccination 
intentions. The independent variables include age, marital status, fertility status, type of medical insurance, level of 
education received, per capita monthly household income, and occupation.

Table 1 Ten Core Knowledge of Health Education on Cervical Cancer Control Promulgated by NHC

What is CC?

What are the symptoms of CC?
What are the risk factors associated with cervical lesions?

How can HPV infection be prevented in life?

Can HPV vaccination prevent CC?
Is regular CCS necessary?

How often should women have CCS?

Is CCS necessary after HPV vaccination?
What is included in the NCCSP?

Do abnormal cytology or HPV test results require treatment?
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Statistical Analyses
Statistical analyses were performed using SPSS 26.0. Continuous variables are expressed as the means ± standard 
deviations (SDs) or as medians [interquartile ranges], and Student’s t-tests or Wilcoxon rank-sum tests were performed 
depending on the normality of the distributions of the variables, as appropriate. The categorical variables were expressed 
as n (%), and the chi-square test or Fisher’s exact probability test was performed for comparison. For the multivariate 
models, multiple linear regression was used for the model with a continuous dependent variable, and logistic regression 
was used for the models with a dichotomous dependent variable. Odds ratios (ORs) and 95% confidence intervals (CIs) 
were calculated by multivariable analysis using backward logistic regression analysis. We used the Wald statistic, in 
which the variables with p≥0.15 were eliminated from the model one by one. Correlations were calculated using 
Pearson’s or Spearman correlation coefficients. The level of significance was 0.05 for all analyses.

Results
Participant Characteristics
As the system was logically set up so that only participants who completed all the questions could submit the 
questionnaire, all the questionnaires recorded were valid. A total of 37,797 valid questionnaires were collected. The 
average age was 45.06±8.52 years. Table 2 summarizes the socioeconomic and demographic characteristics of the study 
participants. Most participants (28,599, 75.66%) were aged 36 to 55, and the largest proportion were first married 
(33,986, 89.92%). The proportion of people with an education level of junior high school and below was the largest 

Table 2 Demographic and Socioeconomic Characteristics of the Study Participants (N = 37,797)

SociodemoGraphic Groups Low Awareness High Awareness Total t/χ2 p

Age (years) 45.12±8.21 45.03±8.70 45.06±8.52 0.979 0.328

At marriage

Yes 12363(88.71) 21,623(90.62) 33,986(89.92) 35.705 <0.001
No 1574(11.29) 2237(9.38) 3811(10.08)

Fertility situation

Never had a child 345(2.48) 869(3.64) 1214(3.21) 38.520 <0.001
Have given birth 13592(97.52) 22,991(96.36) 36,583(96.79)

Per capita monthly household income (yuan)

<3000 5673 (40.7) 8432 (35.34) 14,105(37.32) 146.193 <0.001
3000–5000 539 (3.87) 1040 (4.36) 1579(4.18)

5001–8000 5655 (40.58) 9972 (41.79) 15,627(41.34)

8001–10,000 1648 (11.82) 3453 (14.47) 5101(13.5)
>10,000 422 (3.03) 963 (4.04) 1385(3.66)

Level of education

Below junior high school 5660 (40.61) 7345 (30.78) 13,005(34.41) 681.542 <0.001
Junior high school 2752 (19.75) 5018 (21.03) 7770(20.56)

High school 4193 (30.09) 7184 (30.11) 11,377(30.1)

Bachelor’s degree or above 1332 (9.56) 4313 (18.08) 5645(14.94)
Types of medical insurance

Urban and rural residents’ basic medical insurance 7266(52.13) 11,077(46.42) 18,343(48.53) 212.870 <0.001
Rural cooperative medical insurance 3535(25.36) 5803(24.32) 9338(24.71)

Urban employee’s basic medical insurance 3136(22.5) 6980(29.25) 10,116(26.76)

Family history of cervical cancer
Yes 626(4.49) 1115(4.67) 1741(4.61) 0.659 0.417

No 13311(95.51) 22,745(95.33) 36,056(95.39)

CCS was performed within three years
Yes 5899(42.33) 13,957(58.5) 19,856(52.53) 922.436 <0.001

No 8038(57.67) 9903(41.5) 17,941(47.47)
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(24382, 64.51%). Women with a per capita monthly income of RMB 3000–5000 make up the largest proportion, at 
41.34%, followed by those with a per capita monthly income of less than RMB 3,000, at 37.32%.

CCS Total Knowledge Level
Most participants had heard of CCS (34,709, 91.83%). The Cronbach’s alpha coefficient of the knowledge questionnaire 
was 0.758. Correlation coefficients between the total score and other items ranged from 0.413 to 0.698 (p<0.01). The 
test-retest reliability was 0.903.

The average score of the respondents was 6.38±2.58, and the awareness rate was 63.13%.
There was no significant difference in age or family history of CC between the high-awareness group and the low- 

awareness group. Statistically significant differences were found between the high-awareness group and the low- 
awareness group in terms of marital status, fertility status, per capita monthly household income, level of education, 
type of medical insurance, and CCS performed within three years. As shown in Table 2.

A binary logistic regression equation was fitted with high knowledge as the dependent variable (1=high knowledge, 
0=low knowledge) and factors significant in the univariate analysis as the independent variables, and it was found that 
low per capita monthly household income, rural and urban health insurance, low literacy level, no CCS within three 
years, not being married, and having a child were the risk factors for low knowledge of CCS, as shown in Table 3 and 
Figure 1. As per capita monthly household income decreases, literacy decreases, and the risk of low awareness increases.

Recommending CCS
Of the survey respondents, 19,856 (52.53%) had received a CCS within three years. We separately investigated the extent 
to which women recommended CCSs to their surrounding relatives, friends, and colleagues. A ten-point scale of 0–10 
was used. Larger scores indicated greater recommendation. The quadratic spacing for the total degree of recommendation 

Table 3 Multivariable Logistic Regression of Low CCS Awareness Rate (N = 37,797)

Sociodemographic Groups β p OR 95% CI. for 
OR

Per Capita Monthly Household Income

>10,000 reference
8001–10,000 0.198 0.002 1.219 1.077 1.380

5001–8000 0.112 0.165 1.119 0.955 1.311

3000–5000 0.103 0.098 1.109 0.981 1.253
<3000 0.045 0.506 1.046 0.917 1.193

Types of medical insurance

Urban employee’s basic medical insurance reference
Rural cooperative medical insurance 0.074 0.029 1.077 1.008 1.151

Urban and rural residents’ basic medical insurance 0.088 0.007 1.092 1.025 1.164

Level of education
Bachelor reference

Below junior high school 0.751 <0.001 2.120 1.951 2.303
Junior high school 0.480 <0.001 1.616 1.490 1.753

High school 0.442 <0.001 1.556 1.424 1.701

CCS was performed within three-year
Yes reference

no 0.626 <0.001 1.870 1.792 1.952

At marriage
Yes reference

no 0.246 <0.001 1.279 1.189 1.377

Fertility situation
Never had a child reference

Have given birth 0.394 <0.001 1.483 1.293 1.702
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score was [9(5,10)]. The Spearman correlation coefficient between the degree of recommendation and the knowledge 
score was 0.708 (p<0.01).

HPV Vaccination Survey
HPV Vaccine Awareness
The recommended age for HPV vaccination is younger than 45 years. In this study, 17,010 surveyed women under 45 
years of age were surveyed about HPV vaccine awareness and vaccination. The Cronbach’s alpha coefficient was 0.736. 
Correlation coefficients between the total score and other items ranged from 0.490 to 0.767 (p<0.01). The test-retest 
reliability was 0.927. The mean score for knowledge of the HPV vaccine was 5.50 (SD ±1.27), and the high awareness 
rate was 48.33%. The Spearman correlation coefficient between the total CCS knowledge level and the HPV vaccine 
awareness score was 0.629 (p<0.01).

Using the HPV vaccine awareness score as the dependent variable and the potentially relevant factors as independent 
variables, a one-way analysis of variance was conducted, followed by a multifactor linear regression of meaningful 
variables using a stepwise method, and it was found that there was a linear relationship between age, CC prevention 
knowledge and HPV vaccine awareness score (F= 26537.766, p<0.001). The regression coefficient of age was 0.011, and 
that of CC prevention knowledge was 0.703. As shown in Table 4.

HPV Vaccination Status
We surveyed women about their willingness to receive the HPV vaccine using a 0–10 ten-point scale. Larger scores 
indicate a greater willingness to be vaccinated. The median willingness to HPV vaccination was 7 (interquartile range, 
3–10). Women’s CCS knowledge showed a partial mediating effect in the relationship between HPV vaccine knowledge 
and willingness to receive HPV vaccine, the mediating effect size was 21.16%.

A total of 5,364 (31.54%) women had been vaccinated with the HPV vaccine, including full vaccination and partial 
dose vaccination. Those who had been vaccinated had higher scores on HPV vaccine perceptions than those who had not 
been vaccinated (p<0.01), as shown in Figure 2.

A survey of 387 women under 45 years of age who explicitly indicated that they were not willing to receive the HPV 
vaccine was conducted to investigate the reasons for the vaccine, and six common reasons were investigated in the form 

Figure 1 Forest plot showing the low awareness of CCS.
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Table 4 Analysis of Awareness of the HPV Vaccine (N = 17,010)

Sociodemographic Groups Univariate Analysis Multivariate Analysis

Unstandardized 
Coefficients

Standardized 
Coefficients

t p Unstandardized 
Coefficients

Standardized 
Coefficients

t p

β Std. 
Error

β β Std. 
Error

β

Age 0.017 0.001 0.062 12.092 <0.001 0.011 0.001 0.039 11.771 <0.001

Per capita monthly household income 0.082 0.012 0.034 6.709 <0.001
Cervical cancer prevention and treatment knowledge 

level

0.704 0.003 0.763 229.515 <0.001 0.703 0.003 0.762 229.472 <0.001
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of multiple-choice questions. Multiple response analysis revealed that all the items were selected 607 times, of which 161 
chose “the vaccine was too expensive” (26.52%), 126 chose “I am unlikely to be infected” (20.76%), 116 people were 
“worried about the side effects of the vaccine” (19.11%), 108 people felt that “it may not be effective” (17.79%), 68 
because “the appointment and vaccination process takes too long” (11.20%), and 28 because “they are already infected 
with HPV” (4.61%), as shown in Figure 3.

Discussion
This study explored Chinese women’s knowledge of CCS and HPV vaccines. The data from this study showed that 
among the women surveyed, 63.13% had a high knowledge of CCS. Low per capita monthly household income, no 
employee health insurance, low literacy, not having received CCS within 3 years, not being married, and having given 
birth were risk factors for low CCS knowledge. The recommended CCS and CC knowledge scores were highly positively 

Figure 3 Distribution of reasons for refusal of the HPV vaccine.

Figure 2 HPV vaccine awareness scores in the HPV vaccine and HPV unvaccinated groups.
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correlated. The level of CCS awareness and HPV vaccination status were positively correlated. There was a linear 
relationship between age, CC prevention knowledge, and HPV vaccine awareness score. Women’s CCS knowledge 
showed a partial mediating effect in the relationship between HPV vaccine knowledge and willingness to receive HPV 
vaccine, the mediating effect size was 21.16%.

China’s first survey of rural women in different economic regions in 2013 found an overall awareness of CCS of only 
19.5%,16 comparable to the findings of a study conducted in Nigeria at the time.21 In recent years, Fujian Province in 
China, where this study was conducted, has used government funding to provide free CCS to women while regularly 
promoting knowledge about CC prevention and treatment to the community through coloring pages, notice boards, short 
videos, official websites, and public telephone numbers. The survey examined the public’s knowledge of core health 
education on CC prevention and control and revealed that the knowledge rate was 63.13%, which was significantly 
greater than that in 2013. This suggests that continued investment in health education can help to raise public awareness.

Our data suggest that low per-capita household income, rural health insurance, urban health insurance, low literacy, 
not having received CCS within 3 years, not being married, and having given birth are associated with low knowledge of 
CCS. In China, a 2022 survey collected through a large e-commerce platform22 showed that women with a university 
degree or higher, a higher monthly household income, and living in an urban area tended to have a greater level of CCS 
knowledge, These characteristics were consistent with this research.

Data from the 2013 study also suggest that regional economic status also affects awareness.16 The 2022 survey22 and 
the present study did not analyze regional economic status but instead used a more precise monthly per capita household 
income, reducing bias. Both studies found that risk increased with decreasing monthly per capita income, providing more 
favorable evidence for the relationship between individual economic status and CC knowledge. Women with higher 
incomes were more likely to receive screening services. This may be because they are more knowledgeable about 
medical issues or because they have greater access to healthcare services.

Our results suggest that not having received CCS within 3 years is a risk factor for low knowledge of CCS. The 
reason for this is hypothesized to be related to the fact that the current healthcare facilities that offer CCSs tend to 
promote it at the time of registering women’s information, such as distributing paper materials on the spot, showing 
a short video, and having a dedicated person to talk about it. As a result, women receiving CCSs have a relatively good 
awareness rate.

Contrary to previous studies, we found that compared with urban workers’ basic medical insurance, in addition to 
rural cooperative medical insurance, urban and rural residents’ basic medical insurance is also a factor for low awareness 
of CCS. The government-funded NCCSP gives priority to rural women and poor urban women. In addition to free 
screening, women can also undergo CCS through employee medical check-ups and self-funded medical check-ups. 
However, for a considerable period in the past, unemployed women and housewives were not eligible for staff medical 
examinations and may have been unwilling to attend at their own expense, which objectively resulted in the worst 
knowledge.

Being unmarried and having children were also risk factors for lack of CCS knowledge. Currently, most of the CC 
health information available to people comes from gynecological outpatient clinics, and unmarried people have fewer 
chances to visit gynecological outpatient clinics. In the same way, women who have given birth and do not have any 
gynecological symptoms rarely take the initiative to go to the gynecological clinic for medical check-ups due to 
traditional attitudes. As a result, they have limited access to appropriate knowledge.

The present study revealed that 52.53% of all participating respondents had received a CCS. Under China’s NCCSP, 
every woman aged 35–64 years should receive free CCS every five years. By 2030, the actual number of people screened 
for CC should be at least 70% of the target population. This survey was conducted using a cross-sectional convenience 
sample, and therefore, a somewhat biased CCS rate may have been obtained. 2022 A survey in China based on 
a collection of large e-commerce platforms showed that the proportion of those who had received a CCS was 60%, 
which was slightly greater than that in this survey.22 The number of new cases of CC and associated mortality can be 
significantly reduced through organized, high-quality CCS.16 However, even if the country has a viable CCS program, 
the lack of knowledge and negative health-seeking behavior of the population can lead to the underutilization of such 
services.23 Consistent with the findings of the 2022 survey,22 we calculated the correlation coefficient to show that the 
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degree of CCS recommendation and the CCS awareness score were highly positively correlated. CC is largely 
preventable with appropriate screening and follow-up, as precancerous lesions can be detected before they become 
invasive. A study in the United States showed24 that 60% of 367 women aged 21 years and older diagnosed with invasive 
CC had not been screened for CC. A lack of knowledge about CC is one factor that prevents women from being 
screened.25

HPV vaccines have reduced the incidence of CC in most developed countries.26 The difference between our study and 
previous studies is that we looked at both CCS and HPV vaccine awareness among women in an age group that receives 
the HPV vaccine. Among the women under 45 years of age surveyed in this study, the HPV vaccination rate was only 
31.54%, and knowledge of the vaccine was significantly greater among vaccinated women than among unvaccinated 
women. HPV vaccine awareness increased with increasing age and knowledge of CCSs. Despite the low rate of HPV 
vaccination, we found that women’s median willingness to be vaccinated against HPV was as high as 7. A survey in 
western China a few years ago came to the same conclusion, with women’s willingness to be vaccinated against HPV 
being much greater than their knowledge of HPV.27 Therefore, future health interventions should move from willingness 
to practice. The China 2022 HPV vaccination willingness survey of female students in colleges and universities in Henan 
Province28 revealed that 92.8% indicated that they were willing to be vaccinated or advised that their friends and 
relatives be vaccinated. The willingness to receive HPV vaccination found in this survey was lower than that of college 
students, which is considered to be related to the included population; college students have relatively more ability and 
channels to access new media information and are more receptive.

Vaccine hesitancy, as defined by the WHO Strategic Advisory Group of Experts (SAGE), refers to delays in 
accepting or refusing vaccination despite the availability of vaccination services. Recent literature reports that 
ignorance about HPV infection, cervical cancer, and preventive measures is the main reason for low vaccination 
rates.29 Having identified the reasons for the hesitancy in HPV vaccination, the future government will be able to plan 
and implement effective programs to increase the uptake. We analyzed the reasons for not wanting to receive the HPV 
vaccine, of which the greatest reason was the price, followed by “I am unlikely to be infected”, “I am worried about 
the side effects of the vaccine”, “The vaccine may not be effective”, “The booking and vaccination process is too 
lengthy”, and “I am already infected with HPA”. A study of US college students reported that a brief educational 
intervention increased HPV knowledge assessment scores from 45% to 79%.30 A cross-sectional study of family 
doctor-contracted services (FDCSs) and CCS behaviors in Shenzhen, China, in 2020 showed that women who 
participated in FDCSs had higher levels of HPV-related knowledge than noncontracted women and had higher levels 
of past screening participation and willingness to be screened in the future, revealing the positive impact of FDCSs in 
guiding CC prevention.31 Evidence from the UK has shown that primary health care plays a key role in the prevention 
of CC, as healthcare providers discuss cancer risk with patients and promote risk reduction strategies.32 A community- 
based randomized controlled trial in Tanzania33 in 2020 showed that delegating the task of CCSs from healthcare 
professionals to community health workers and providing health education, counseling, and navigational assistance to 
women in the community, women in the intervention group had increased knowledge, awareness, intention to screen, 
and beliefs about their health during a 6-month follow-up period. Healthcare resource allocation varies from country to 
country, and studies with participants from different cultural backgrounds may affect the extrapolation of results. Since 
the gradual introduction of FDCSs in China in 2009, family doctors have played the role of gatekeepers in the primary 
healthcare system. The fact that CCS knowledge partially mediates HPV vaccine awareness and vaccine intention is 
a novel finding of our data. Therefore, it is recommended that HPV vaccine campaigns and CC control campaigns be 
held in parallel in the future.

From a public health perspective, several practices could be pursued. First, improve the professional skills of staff in 
medical institutions and vaccination centers. In China, HPV vaccination counseling is mainly provided by gynecologists 
and pediatricians, while vaccination is usually administered in community health centers. An effective way to overcome 
community reluctance is to equip healthcare workers with a thorough knowledge of the HPV vaccine so that they can 
fully understand the benefits and risks of vaccination and confidently recommend it to the public.30 China 2020’s first 
survey of healthcare workers in Shanghai, Guangzhou, and Shenzhen found better knowledge of HPV and the vaccine.34 

A previous study found 78% of women wanted more information from their doctor about HPV.35 Recommendations from 
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healthcare providers are the most important and consistent factor influencing community decision-making. In the future, 
it will be necessary first to provide uniform training for health workers throughout the country to improve their 
acceptance of CCS and HPV vaccines and then to standardize the content of health education provided by health 
workers to the community and improve their counseling skills. Where appropriate, health workers, in conjunction with 
community workers, will visit women’s homes to promote health education, conduct peer education, share typical cases, 
and encourage women to communicate regularly with them about health promotion activities, thus continuously 
expanding the scope of health education. Secondly, a targeted approach to publicity for different groups of people. For 
young women, personalized health education can be provided through new media, such as official media, WeChat, short 
videos, microfilms, etc., but should not be neglected for middle-aged and old-aged women in rural and urban families. In- 
depth and easy-to-understand health education content should be developed based on traditional media, and the publicity 
venues should be expanded from gynecological outpatient clinics and medical examination centers to health centers in 
rural areas, and the number of health education practitioners should be expanded from medical personnel to community 
workers. Third, the number of vaccination sites should be increased, the number of vaccines in stock at nearby sites 
should be announced regularly, and the vaccination process should be optimized to reduce barriers to HPV vaccination. 
Fourth, it is recommended that the government implement some preferential policies. In addition to continuing to provide 
free vaccination for school-age girls, partial free vaccination could be provided for low-income populations, which would 
help increase HPV vaccination coverage in these populations. Some Chinese cities have included HPV vaccination in 
their residents’ health insurance. Hospitals and government departments in other cities should consider gradually 
incorporating HPV vaccination into the health care system, which would help raise awareness and increase vaccination 
rates.

Advantage
This study has several strengths. First, it is one of the few surveys to report both CC prevention and HPV vaccine 
knowledge in a population covering free government cervical cancer screening, which contributes to the existing 
literature. Second, the sample size of the survey is large, and according to the composition of the population in the 
counties and districts, stratified cluster sampling was used, covering all counties and districts in Fujian Province, 
China, so it is representative of the population in China. Third, we set up a unified guideline through the 
“Questionnaire Star” platform, so the homogeneity is better; moreover, we set up a logical check of the questions 
and stipulated that the same mobile phone number can only submit the questionnaire once. This ensures the quality of 
the questionnaire.

Limitations
We acknowledge the limitations of this study. This study used a cross-sectional design. As such, inferring causal 
relationships between inferred variables may be limited. This study used convenience sampling, and therefore, the 
results may not be representative of the population studied. Recall bias may be present because the data were self- 
reported by the respondents. However, despite these limitations, the results of this study provide a basis for further 
updating the content and methods of health education, popularising primary prevention, and conducting intervention 
studies in the future.

Conclusion
We concluded that women’s knowledge of CCS was significantly greater than it was 10 years ago and that their 
awareness of the HPV vaccine was lower than that of CCS. There was a positive correlation between the level of 
CCS awareness and HPV vaccination status. In the future, there is a need to synchronize HPV vaccine campaigns with 
CC campaigns, develop more targeted health education programs, standardize the training of primary care providers on 
the content and skills of health education, to expand the delivery of health education from health care providers to 
community workers and to improve women’s access to and availability of services in health facilities. Shortly, this study 
will demonstrate other intervening factors that can contribute to the HPV vaccination program and the spread of CCS in 
China.
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