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Knowledge, willingness, uptake and barriers

of cervical cancer screening services
among Chinese adult females: a national
cross-sectional survey based on a large
e-commerce platform
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Abstract

Background Improving the coverage rate of cervical cancer screening is a challenge mission for cervical cancer elim-
ination. This study attempted to assess the knowledge, willingness, and uptake of cervical cancer screening services
among Chinese females and determined associated factors.

Methods This is a cross-sectional online survey conducted in China from March to April 2022. Information on demo-
graphic characteristics, knowledge, willingness, and uptake of cervical cancer screening was collected through a large
e-commerce platform. Women aged 18-65 were included in the analysis. Logistic regression analysis was employed
to detect the possible factors associated with knowledge, willingness, and screening participation.

Results A total of 4518 women (37.83 £9.14 years) were included in the final analysis, of whom 87.16% (n=3938)
lived in urban areas. About 93.40% (n=4220) of the respondents reported hearing of cervical cancer screening.

The median score of knowledge about cervical cancer was 16 out of 26. Over 84% (n=3799) of the respondents
were willing to receive regular cervical cancer screening. Nearly 40% (n=1785) had never received cervical cancer
screening. Among the screened women, 21.26% (n=581), 35.24% (n=1151), and 42.37% (n=1158) were screened
through a national cervical cancer screening program, employee physical examination, and self-paid physical exami-
nation, respectively. Knowledge was positively associated with willingness and screening participation. Age, marital
status, occupation, monthly household income, and HPV vaccination history could influence screening participation
(all p<0.05).

Conclusions Though women had high-level awareness and strong participation willingness in cervical cancer
screening, the overall screening coverage among Chinese women was still low. Besides, the knowledge about cervi-
cal cancer was still limited. Comprehensive health education should be enhanced by utilizing social media platforms
and medical workers. It is also important to promote national free cervical cancer screening with high-performance
screening methods.
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Introduction

Cervical cancer has been acknowledged as the first
malignant tumor that can be effectively prevented.
Apart from the human papillomavirus (HPV) vac-
cine, cervical cancer screening is considered highly
cost-effective for preventing cervical cancer, through
the early diagnosis and management of the precursor
lesions [1-5]. Since the non-HPV-associated cervi-
cal cancer, insufficient supply of HPV vaccine, and the
incidence risk among women previously contracting
oncogenic HPV types, improving access to screening
is a major priority of the global elimination of cervical
cancer [4, 6]. In 2020, the World Health Organization
(WHO) proposed a strategy to accelerate the global
elimination of cervical cancer, with an objective of hav-
ing 70% of women screened using a high-performance
test by the ages of 35 and 45 years by 2030 [6]. One
study shows that countries with population-based and
high-quality screening have made great progress in
decreasing incidence rates and mortality rates for cer-
vical cancer (e.g., the UK, Sweden, and Australia) [7].
However, the provision of screening services in most
low- and middle-income countries (LMICs) are still
insufficient. About 35% of low-income and less than
55% of lower-middle-income countries had a national
cervical cancer screening program (NCCSP) in 2020,
far below the proportion of more than 80% in high-
income countries [6]. Data shows that about 90% of the
new cases and deaths of cervical cancer in 2020 exist
in LMICs [8]. Therefore, the adoption and expansion of
screening in LMICs are crucial for the global elimina-
tion of cervical cancer.

As one of the LMICs with a sizable population, China
accounts for almost 1/5 of the worldwide cervical can-
cer burden [9]. In China, age-standardized incidence and
mortality of cervical cancer attributed to HPV were 10.42
and 2.84 per 1,00,000 respectively [10]. Chinese women
receive screening through organized screening (e.g., free
screening programs organized by the government and
employee physical examinations paid by employers) and
opportunistic screening (e.g., self-paid examinations
in outpatient service). Compared with opportunistic
screening, organized screening is considered to be supe-
rior in diminishing socioeconomic inequalities, increas-
ing screening rates, and enhancing follow-up [11-13].
In 2009, China initiated the National Cervical Cancer
Screening Program (NCCSP), offering free screening
for 10 million women with rural household registration
between the age of 35 and 64 each year [14, 15]. Yet, a
large number of urban women lacked access to free cervi-
cal cancer screening until 2022 when NCCSP was avail-
able to women with urban household registration. Given
that China is still promoting urbanization and a large
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number of rural people migrate to cities, it is an urgent
need to improve the coverage of cervical cancer screen-
ing among urban females.

The participation of cervical cancer screening is largely
decided by people’s knowledge and willingness. About
34% of the Chinese women aged between 30 and 49 years
have received cervical cancer screening, with 130 million
women at this age stage having never been screened [16].
This may be related to the low knowledge, awareness and
acceptance of cervical cancer screening among women
[17]. To our knowledge, all published studies on women’s
knowledge, awareness and practice towards cervical can-
cer screening in China were regionally based.

In order to evaluate the present status of knowledge,
awareness, and participation of cervical cancer screening
in China, we performed this nationwide survey. Findings
from this study could provide scientific basis for effective
promotion of women’s cervical cancer screening policy
and women’s health education.

Methods and materials

Study design and population

We conducted a nationwide cross-sectional network sur-
vey in mainland China from March 5 to April 7 of 2022.
Individuals who understand the survey and were vol-
untarily participate were eligible to recruitment. Only
women aged 18—65 years were included into the analysis.
The online questionnaire was distributed via the Chinese
website Joybuy (JD.com, Inc., Beijing, China), a online
commerce platform with health information service. This
survey was based on convenience sampling. The regis-
tered members of Joybuy who browsed the website and
clicked the link of survy were instructed to complete the
online questionnaire.

The study was approved by the research ethics com-
mittee of the Chinese Academy of Medical Sciences
and Peking Union Medical College (approval number
CAMS&PUMC-IEC-2022-020). The survey was con-
ducted anonymously and the informed consents were
obtained at the start of the survey.

Questionnaire

The questionnaire was designed under the guidance
of 2 experts in cervical cancer prevention, referring to
the previous study. We conducted a pilot survey on 40
women. Then the questionnaire was modified referring
to the feedback of pilot survey. The questionnaire cov-
ered 4 domains: (i) Socio-demographic characteristics,
such as age, ethnicity, places of residence, marital status,
etc. (ii) Awareness and knowledge on cervical cancer,
HPV vaccine and cervical cancer screening. Questions in
this section referred to the Work Plan for Cervical Can-
cer Screening of the National Health Commission. (iii)
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Willingness to cervical cancer screening and obstacles to
get screened. (iv) The behavior of cervical cancer screen-
ing, including time of last screening, methods of previous
screening, etc.

Statistical analysis

Descriptive statistics were performed for socio-demo-
graphic characteristics, awareness, and screening behav-
iors by number and percentages. Knowledge about
cervical cancer was assessed using knowledge score. One
point was assigned to each correct option. For questions
with multiple correct options, no points was given once
a wrong choice was selected. The respondents were clas-
sified into low- and high-score group according to the
overall knowledge median score. Univariate and multi-
variate logistic regressions were used to identify factors
associated with knowledge, willingness and uptake of
cervical cancer screening. All statistical analyses were
performed using R software (version 4.1.0; R Foundation
for Statistical Computing, Vienna, Austria), with a 0.05 p
value used to determine statistical significance.

Results

Demographics

Of the 8753 individuals who browsed the question-
naire, 5459 signed an informed consent and completed
the questionnaire, with a response rate of 62.53%. In
addition, 941 respondents were excluded due to male
(n=2845) or beyond the target age range (n=96). Table 1
shows the demographic characteristics of the respond-
ents included. A total of 4518 women whose mean age
were 37.83+9.14 years were included into the analysis.
Around 87.16% lived in urban areas and 81.32% were
married. Over 75% holding college degrees or above.
Only 7.5% of the respondents were medical workers and
36.50% were employees in companies. Nearly 62% had a
monthly household income of “6001-20000 RMB’”. About
23.28% of the respondents had received HPV vaccination.

Awareness and knowledge

In our study, a large majority had heard of cervical cancer
screening (93.40%, n=4220) and HPV vaccine (92.87%,
n=4196). About 59.92% (n=2707) had heard of the
global strategy to accelerate the elimination of cervi-
cal cancer proposed by WHO. As illustrated in Fig. 1,
the main sources of information about cervical can-
cer screening were social media (60.69%, n=2742) and
advice from doctors (45.46%, n=2054). The median score
of knowledge was 16 out of 26. Of those who had heard
of cervical cancer screening, about 75.87% (3202/4220)
knew that women aged 35—64 years should receive regu-
lar cervical cancer screening, and 72.25% (3049/4220)
knew the screening interval.
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Table 1 Characteristics of the respondents
Characteristics N %
Age group

18-30 982 21.73

31-35 1073 23.75

36-40 831 18.39

41-45 687 15.21

46-50 467 10.34

51-65 478 10.58
Residence

Rural 580 12.84

Urban 3938 87.16
Marital status

Unmarried® 844 18.68

Married 3674 81.32
Education

High school and below (A 24.59

College and above 3407 7541
Occupation

Medical worker 344 761

Student 140 3.10

Worker or farmer 222 491

Government staff 554 12.26

Employee in company 1649 36.50

Service industry staff 651 14.41

Unemployed 191 423

Other 767 16.98
Monthly household income (RMB)?

<6000 1000 2213

6001 ~10,000 1489 32.96

10,001 ~20,000 1310 29.00

>20,000 719 1591
History of chronic diseases

No 3821 84.57

Yes 697 1543
HPV vaccination history

No 3466 76.72

Yes 1052 23.28
Total 4518 100.00

2The unmarried category included separated, divorced, and widowed
P As of 30 Nov 2022, 1 RMB=USD $0.14

Table 2 shows the factors relative with the knowledge
about cervical cancer. In multivariate logistic regression
analysis, women with a college degree or above tended
to have a higher level of knowledge (aOR=1.684, 95%
CI: 1.430-1.984). Medical workers were reported higher
knowledge levels than those with any other occupa-
tion. The women with more monthly family income
tended to have higher levels of knowledge (compared
with <6000 RMB, aOR=1.453 [95% CI: 1.224-1.726] for
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Family/friend

29.31%

TV/newspaper/magazine

Sources of recommendation (Multiple choices)

Fig. 1 Sources of recommendation (Multiple choices)

6001-10000 RMB; aOR=1.818 [95% CI: 1.513-2.184]
for 10001 ~20000 RMB; aOR=1.948 [95%CI: 1.570—
2.416] for>20000 RMB). Other factors associated with
knowledge on cervical cancer were 51-65 years old
(aOR=0.766, 95% CI: 0.597-0.981), having chronic dis-
eases (aOR=0.805, 95% CI: 0.677—-0.957), and HPV vac-
cination (aOR=1.566, 95% CI: 1.347-1.821).

Willingness

Over 84% (3799/4518) of the respondents were willing to
receive regular cervical cancer screening. About 12.86%
(n=581) indicated that their willingness would depend
on the results of the previous examination. As shown in
Fig. 2, among the women who were unwilling to receive
regular screening (0.03%, n=138), the obstacles for
women to participate in regular screening included “Fear
of pain” (14.93%, n=30), “Don’t want to visit hospital”
(14.93%, n=30), “No idea about the benefit of screening”
(14.93%, n=30), “without risk of HPV infection because
no sexual” (13.43%, n=27), etc.

Table 3 shows the factors associated with the willing-
ness to participate in regular cervical cancer screening.
Multivariate logistic regression analysis showed that will-
ingness was associated with marital status, occupation,
monthly household income, previous HPV vaccination,
and score of knowledge about cervical cancer. The higher
score of knowledge indicated more willingness to par-
ticipate in screening (aOR=1.132, 95% CI: 1.114-1.151).
Women who were married (aOR=1.821, 95% CI: 1.444—
2.296), and who had a monthly family income of “6001—
10000 RMB” (aOR=1.278, 95% CI: 1.025-1.595) or
“>20000 RMB” (aOR=2.044, 95% CI: 1.476-2.831) were
more willing to participate in regular cervical cancer

screening. Furthermore, women who were unemployed
were less willing compared to medical workers.

Screening participation

Nearly 40% of the respondents (1785/4518) had never
received any cervical cancer screening. Around 3.74%
(169/4518) had postponed or cancelled cervical can-
cer screening due to COVID-19. Among women who
received screening previously (60.49%, n=2733), around
82.14% (n=2245) had been screened within 3 vyears.
About 42.37% (1158/2733) of the respondents had been
screened by out-of-pocket money, 35.24% (963/2733)
received screening paid by the employers, and only
21.26% (581/2733) participated in the NCCSP organized
by government. Regarding the methods of examination,
61% (1667/2733) reported they had undergone cervical
cytology, which was followed by high-risk HPV DNA
test (42.11%, 1151/2733), colposcopy (35.35%, 966/2733),
and VIA/VILI (visual inspection with acetic acid/vis-
ual inspection with Lugol’s iodine) (14.64%, 400/2733).
About 2.56% of the screened women (70/2733) had
abnormal screening results with only 24.29% (17/70)
received treatments.

Table 4 shows the factors relative with cervical can-
cer screening participation. In multivariate logistic
regression analysis, age was positively associated with
the participation of cervical cancer screening. The mar-
ried women were almost 3 times more likely to par-
ticipate screening (aOR=3.079, 95% CI: 2.542-3.729).
Students (aOR=0.281, 95% CI: 0.167-0.475), workers
or farmers (aOR=0.623, 95% CI: 0.415-0.935), and the
unemployed (aOR=0.503, 95% CI: 0.335-0.756) were
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Table 2 Associated factors of knowledge level about cervical cancer
Characteristics High knowledge level Odds ratio
N (%) Crude (95% Cl) p value Adjusted (95% Cl) p value
Age group
18-30 565 (22.87) 1 1
31-35 608 (24.61) 0.965 (0.810-1.149) 0.690 0.985 (0.816-1.190) 0.878
36-40 473(19.14) 0.975 (0.809-1.175) 0.792 1.051 (0.859-1.286) 0.627
41-45 368 (14. 89) 0.851 (0.700-1.036) 0.108 0.920 (0.744-1.139) 0445
46-50 248 (10.04) 0.836 (0.670-1.043) 0112 1.056 (0.830-1.344) 0.656
1-65 209 (8.46) 0.573 (0.460-0.715) <0.001 0.766 (0.597-0.981) 0.035
Residence
Rural 268 (10.85) 1 1
Urban 2203 (89.15) 1478 (1.241-1.761) <0.001 1.088 (0.895-1.322) 0.397
Marital status
Unmarried 485 (19.63) 1
Married 1986 (80.37) 0.871(0.749-1.013) 0.073
Education
High school and below 430 (17.40) 1 1
College and above 2041 (82.60) 2.366 (2.060-2.719) <0.001 1.684 (1.430-1.984) <0.001
Occupation
Medical worker 261 (10.56) 1 1
Student 90 (3.64) 0.572 (0.374-0.875) 0.010 0.580 (0.370-0.908) 0.017
Worker or farmer 83 (3.36) 90 (0.132-0.274) <0.001 0.375 (0.253-0.556) <0.001
Government staff 320(12.95) 0435 (0.322-0.586) <0.001 0423 (0.312-0.573) <0.001
Employee in company 933 (37.76) 0414 (0.318-0.540) <0.001 0415 (0.317-0.544) <0.001
Service industry staff 342 (13.84) 0.352 (0.263-0.471) <0.001 0459 (0.339-0.621) <0.001
Unemployed 76 (3.08) 0.210 (0.144-0.308) <0.001 0.348 (0.234-0.518) <0.001
Other 366 (14.81) 0.290 (0.218-0.386) <0.001 0409 (0.305-0.549) <0.001
Monthly household income
<6000 402 (16.27) 1 1
6001 ~10,000 807 (32.66) 1.760 (1.496-2.071) <0.001 1453 (1.224-1.726) <0.001
10,001 ~ 20,000 799 (32.34) 2.326 (1.966-2.752) <0.001 1.818(1.513-2.184) <0.001
>20,000 463 (18.74) 2.690 (2.207-3.280) <0.001 1.948 (1.570-2.416) <0.001
Chronic diseases
No 2136 (86.44) 1 1
Yes 335(13.56) 0.730 (0.621-0.858) <0.001 0.805 (0.677-0.957) 0.014
HPV-vaccinated
No 1778 (71.95) 1 1
Yes 693 (28.05) 1.833 (1.587-2.116) <0.001 1.566 (1.347-1.821) <0.001

Cl Confidence interval

less likely to participate in a screening when compared
with medical workers. The women who had received
HPYV vaccination were 2.7 times more likely to partici-
pate in cervical cancer screening (aOR=2.709, 95% CI:
2.273-3.228). Other factors relative with cervical can-
cer screening participation were monthly household
income of “10001-20000 RMB” (aOR=1.306, 95% CI:
1.071-1.591) or “>20000 RMB” (aOR=1.272, 95% CI:

1.008-1.605), and score of knowledge (aOR=1.090,
95% CI: 1.076-1.104).

Discussion

This is a nationwide survey with broad geographic cov-
erage in mainland China, through one of the largest
e-commerce platforms in China. We assessed the level
of knowledge, willingness and practices related to cer-
vical cancer screening among Chinese females and
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14.93% 14.93%

8.96%

5.47%

3.48%

Concerns about cervical cancer screening

Fig. 2 Respondents’concerns about cervical cancer screening. A: | have no sexual life so I have no risk of HPV infection; B: | am in fear of pain; C: |
worried about the abnormal results; D: | have no cervical symptoms of at present; E: | am afraid of being cheated; F: No time or inconvenient to have
a screening; G: | feel embarrassed or even humiliated to be screened.; H: | have no idea about the benefits of inspection; I: | do not want to go

to hospitals

identified influencing variables. The awareness and will-
ingness of cervical cancer screening were up to 93% and
84%, respectively. However, only 60% of the women have
received cervical cancer screening, which was below the
target of the WHO strategy. Knowledge was positively
associated with both women’s willingness and participa-
tion in cervical cancer screening. Other factors related
to screening participation included age, marital status,
industry of employment, occupation, household income,
and HPV vaccination.

In this study, most respondents lived in urban area.
This may be because our online questionnaire is distrib-
uted via a platform that primarily consists of urban users
The NCCSP in China was only available to women with
rural household registration until 2022, leaving out a
large number of women with urban household registra-
tion. In order to benefit more women, the NCCSP plan
to cover urban women aged 35-64 years from 2022, giv-
ing priority to urban women living on subsistence allow-
ances. Therefore, it is necessary to pay more attention
to Chinese urban women about their awareness, knowl-
edge, willingness and current status on cervical cancer
screening.

About 60% of the respondents in our study has
received cervical cancer screening at least once, which is
nearly equal to that in Shenzhen [18] and rural areas with
NCCSP [19]. Even if NCCSP was unavailable in the cit-
ies before, the screening coverage rate of urban women is

no worse than that of rural areas. Only about 21% of the
women have ever participated in NCCSP, which may be
because most women in this study lived in cities. Worry-
ingly, our results showed that only a minority group has
participated in the NCCSP even in rural women. Except
NCCSP, urban women were screened mainly through
employee physical examination and self-paid physical
examination. However, a large number of unemployed
women and housewives were ineligible to employee
physical examination, and may be also not willing to par-
ticipate in screening at their own expense. These vulnera-
ble individuals who lack access to screening should be the
focus of NCCSP in the future. From 2022, urban women
are eligible to NCCSP, and the cervical cancer screening
rate of urban women were expected to be improved.

We found that knowledge about cervical cancer was
positively associated with both willingness and partici-
pant of cervical cancer screening. This finding was also
observed in some cross-sectional studies. A study con-
ducted among 8639 women demonstrated that high
HPV-related knowledge level was significantly associ-
ated with HPV testing behavior [20]. Likewise, Liu et al.
reported that related knowledge was higher among the
screened group compared with the unscreened group
[19]. Another study by Setiawan et al. discovered that
the willingness to screening was significantly affected by
HPV knowledge [21]. It is widely believed that the knowl-
edge about cervical cancer among general population
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Table 3 Associated factors of willingness to regular cervical cancer screening
Characteristics Willing to regular Odds ratio
screening N (%)) Crude (95% Cl) p value Adjusted (95% Cl) p value

Age group

18-30 801 (21.08) 1 1

31-35 925 (24.35) 2(1.114-1.790) 0.004 7(0.853-1.464) 0422

36-40 720 (18.95) 1.466 (1.134-1.895) 0.004 1.206 (0.898-1.618) 0213

41-45 577 (15.19) 1.185 (0.914-1.537) 0.200 1.002 (0.740-1.357) 0.989

46-50 406 (10.69) 1.504 (1.099-2.058) 0.011 1.403 (0.981-2. 008) 0.064

51-65 370(9.74) 0.774(0.592-1.012) 0.061 0.825 (0.594-1.146) 0.251
Residence

Rural 463 (12.19) 1 1

Urban 3336 (87.81) 1.400 (1.123-1.746) 0.003 0.949 (0.736-1.225) 0.690
Marital status

Unmarried 659 (17.35) 1 1

Married 3140 (82.65) 1.651 (1.369-1.990) <0.001 1.821 (1.444-2.296) <0.001
Education

High school and below 867 (22.82) 1 1

College and above 2932 (77.18) 1.737 (1.463-2.063) <0.001 1.021(0.822-1.268) 0.852
Occupation

Medical worker 315 (8.29) 1 1

Student 1(292) 0.352 (0.202-0.616) <0.001 0.642 (0.350-1.177) 0.152

Worker or farmer 74 (4.58) 0.334 (0.203-0. 548) <0.001 0.705 (0.407-1 221) 0.212

Government staff 490 (12.90) 0.705 (0.445-1.118) 0.137 0.879 (0.545-1417) 0.596

Employee in company 1408 (37.06) 0.538 (0.359-0. 806) 0.003 0.683 (0.449-1 038) 0.074

Service industry staff 543 (14.29) 0.463 (0.300-0.714) <0.001 0.710 (0.449-1,121) 0.141

Unemployed 141 (3.71) 0.260 (0.158-0.427) <0.001 0479 (0.281-0.818) 0.007

Other 7(16.24) 0.379 (0.249-0.576) <0.001 0.633 (0.406-0.986) 0.043
Monthly household income

<6000 756 (19.90) 1 1

6001 ~10,000 1258 (33.11) 1.758 (1.437-2.150) <0.001 1.278 (1.025-1.595) 0.029

10,001 ~20,000 1128 (29.69) 2.000 (1.617-2.475) <0.001 1.253 (0.982-1.598) 0.070

>20,000 657 (17.29) 3420 (2.539-4.606) <0.001 2.044 (1.476-2.831) <0.001
Chronic diseases

No 3235 (85.15) 1 1

Yes 564(14.85) 0.768 (0.624-0.946) 0.013 0.848 (0.675-1.066) 0.157
HPV-vaccinated

No 2867 (75.47) 1 1

Yes 932 (24.53) 1.623 (1.316-2.001) <0.001 1.218 (0.972-1.527) 0.086
Knowledge score 1.144 (1.127-1.162) <0.001 1.132-(1.114-1.151) <0.001

Cl Confidence interval

might influence the practice of seeking relevant health
care. However, we also found that the level of knowledge
about HPV and cervical cancer was still limited even on
some basic aspects. For example, approximately 30% of
the respondents had no idea about the screening age and
the screening interval. And nearly 16% of the respondents
believed there is no risk of cervical cancer after HPV vac-
cination. The lack of knowledge may adversely affects the
promotion of cervical cancer screening, which suggests

an urgent need to strengthen public health education
about the knowledge of cervical cancer prevention.

In our study, the women who were unwilling to
receive regular screening reflected their unscientific
notion that they are in no need of screening since “nor-
mal results of previous examination’;, “no sexual life’,
“no symptoms related to cervical cancer” and “meno-
pause” Some women believed that no symptoms or pain
meant healthy, or that postmenopausal women would
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Table 4 Associated factors of cervical cancer screening participation
Characteristics Received screening Odds ratio
before N (%) Crude (95% Cl) p value Adjusted (95% Cl) p value

Age group

18-30 432 (15.81) 1 1 1

31-35 629 (23.02) 1.804 (1.514-2.149) <0.001 1.188 (0.968-1.459) 0.100

36-40 533 (19.50) 2.277 (1.884-2.753) <0.001 1.527 (1.223-1.907) <0.001

41-45 470 (17.20) 2.758 (2.248-3.383) <0.001 1.931 (1.520-2. 454) <0.001

46-50 336 (12.29) 3.265 (2.574-4.143) <0.001 2488 (1.892-3.270) <0.001

51-65 333(12.18) 2924 (2.318-3.688) <0.001 2536 (1.923-3.345) <0.001
Residence

Rural 285 (1043) 1 1 1

Urban 2448 (89.57) 1.701 (1.427-2.026) <0.001 1.199 (0.975-1.475) 0.085
Marital status

Unmarried 302 (11.05) 1 1 1

Married 2431 (88.95) 3.510(3.002-4.104) <0.001 3.079 (2.542-3.729) <0.001
Education

High school and below 639 (23.38) 1 1 1

College and above 2094 (76.62) 1.178 (1.027-1.352) 0.02 0.851(0.712-1.018) 0.077
Occupation

Medical worker 245 (8.96) 1 1 1

Student 28(1.02) 01 (0.063-0.163) <0.001 0.281 (0.167-0.475) <0.001

Worker or farmer 122 (4.46) 0.493 (0.346-0.701) <0.001 0.623 (0.415-0.935) 0.022

Government staff 376 (13.76) 0.854 (0.636-1.145) 0.291 0.908 (0.660-1.249) 0.552

Employee in company 1043 (38.16) 0.695 (0.539-0.897) <0.001 0.834 (0.633-1.100) 0.200

Service industry staff 382(13.98) 0.574 (0.433-0.760) <0.001 0.735 (0.538-1.004) 0.053

Unemployed 84 (3.07) 7(0.219-0.459) <0.001 0.503 (0.335-0. 756) 0.001

Other 453 (16.58) 0.583 (0.443-0.767) <0.001 0.696 (0.513-0.944) 0.020
Monthly household income

<6000 499 (18.26) 1 1 1

6001 ~10,000 894 (32.17) 1.509 (1.283-1.773) <0.001 1.179(0.981-1.416) 0.079

10,001 ~20,000 860 (31.47) 1.919 (1.621-2.271) <0.001 1.306 (1.071-1.591) 0.008

>20,000 480 (17. 56) 2016 (1.653-2.459) <0.001 1.272 (1.008-1.605) 0.043
Chronic diseases

No 2273 (83.17) 1 1

Yes 460 (16.83) 1.322(1.116-1.566) 0.001 1.195 (0.988-1.444) 0.066
HPV-vaccinated

No 1954 (71.50) 2.208 (1.894-2.574) <0.001 1 1

Yes 779 (28.50) 2.709 (2.273-3.228) <0.001
Knowledge score 1.086 (1.074-1.099) <0.001 1.090 (1.076-1.104) <0.001

Cl Confidence interval

not develop cervical cancer. This finding indicated that
merely publicizing the benefits of cervical cancer screen-
ing is not enough. Tailored health education about HPV
and cervical cancer should be carried out for targeted
populations, so as to help women increase their compre-
hensive awareness of cancer and to improve their ability
to recognize their personal health.

Besides, awareness of cervical cancer screening was
related to the uptake of screening [17]. A systematic

review reported that the lack of awareness about the
screening was the most common barrier to cervi-
cal cancer screening in LMICs [22]. Encouragingly, we
found that a large majority of the women were aware of
HPV and cervical cancer screening, which is consist-
ent with the study in Shenzhen [18, 23]. We also found
that the awareness about cervical cancer screening in
urban China was improved when compared with a simi-
lar survey in 2008 [24]. The increased awareness may be
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attributed to the efforts to strengthen health education
and improve cervical cancer screening coverage by the
government and medical institutions. Notably, the aware-
ness of cervical cancer varies greatly between women in
rural and urban areas. Zhao et al. found that the aware-
ness among rural women was significantly lower than
urban women (46.87% vs.84.99%) [23], indicating that
the awareness of Chinese women may be lower than the
results of our study.

Social-economic factors may also influence the uptake
of medical services. Women with household incomes
were more likely to receive screening service. This may be
because they are more informed about medical issues or
they have more access to healthcare services. The screen-
ing rate among women who had received HPV vaccina-
tion was higher than that among those unvaccinated.
This is consistent with a survey conducted in 2260 female
and may be because vaccinated women are more health-
conscious [25]. In addition, several studies suggested
that other factors may influence the action to screening,
including social support, distrust of medical institutions,
culture differences, cost of screening, geographical traffic
considerations [25-28]. These could explain the discrep-
ancy between high willingness and the actual screening
practice.

It is essential to utilize high-performance techniques
when expanding cervical cancer screening. Although
VIA/VILI is simple and low-cost, it has been phased out
due to the high false negative rate observed in China [29].
For cytology, pap smear method is transitioning to TCT
(thinprep cytologic test) due to the high risk of false posi-
tive and false negative results. In terms of HPV test, high-
risk HPV test reportedly have higher sensitivity than
cytology [30—32]. NCCSP should incorporate high-risk
HPV tests according to the findings by Zhang et al. [31].
Currently, cytology is used in NCCSP in majority of Chi-
nese regions, while HPV test is conducted only in pilot
areas as the joint screening methods (HPV test+ cytol-
ogy). The cervical cancer screening methods and strat-
egies are not unified in China because of the different
economic and medical levels in different regions. When
making screening strategies, cost and effectiveness must
be carefully considered and ensure the quality of early
detection.

Social media/internet and doctors were the main
sources of the information on HPV or cervical cancer
screening [33-35]. On the one hand, this study indi-
cated that public awareness and knowledge of health
issues may be effectively increased through social
media. To increase screening coverage, the government
and medical institutions might advertise cervical can-
cer screening through the network. On the other hand,
issues regarding the internet’s role in the spread of false

Page 9 of 11

information and unwarranted fear should be brought
up. It is also important to highlight that there are still
a significant number of people who obtain their infor-
mation mostly through suggestions made by friends,
family, or local physicians. There are lots of women
who are illiterate or can not understand mandarin Chi-
nese, especially in rural areas. That means it was dif-
ficult for these women to receive health information
about cervical cancer screening from media/internet.
Therefore, it is still important to encourage clinicians to
advise women to get screened for cervical cancer dur-
ing consultations.

Lack of access to cervical cancer screening may be
another barrier in rural areas. China has proposed the
“Action Plan for Accelerating the Elimination of Cervical
Cancer (2023-2030)" In order to increase the screening
coverage rate among eligible women, especially for those
who have never undergone the screening, the action plan
mentions some feasible measures, including promotion
of the appointment system for cervical cancer screening,
reasonable layout of screening sites and mobile screening
units, thereby increasing access to cervical cancer screen-
ing. Further research on cost-effectiveness of the imple-
mentation of these measures in rural areas is needed.

Additionally, our research reveals that only a small per-
centage of women with abnormal screening results ever
received treatments. Presently, radical hysterectomy,
pelvic node dissection, radiotherapy, chemotherapy, or
a combination of such treatments are considered to be
the primary treatment options [36—38]. In general, early
detection and treatment of cervical cancer result in bet-
ter outcomes. Patients with early-stage cervical cancers
have high survival rates. Furthermore, attention should
be paid to recurrence after treatments. For example,
recurrent cervical cancer after surgery may be related
to factors including presence of HR-HPV types, positive
endocervical margins, HPV persistence and diagnosis of
CINS3 [39, 40]. Therefore, women with abnormal screen-
ing, regardless of whether they need treatment, should be
regularly followed up and examined.

This study has several limitations. First, this online
survey was conducted based on a convenience sampling
method. Although our large-size sample was collected
from seven Chinese geographic regions, respondents
mainly resided in cities, limiting the applicability of our
findings. Second, the target of 70% set by WHO focuses
on the coverage of twice-lifetime screening using a high-
performance test. However, our study only investigated
whether women had received cervical cancer screening,
without considering the quality of screening methods.
Thus, this study may overestimate the utilization of cer-
vical cancer screening. Finally, there is a chance of recall
bias because the data were self-reported by respondents.
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Conclusion

In conclusion, this study showed the discrepancies
between Chinese women’s willingness and screening
participation. We found that there is a high willingness
among Chinese women aged between 35 to 64 to engage
in cervical cancer screenings, but with a low screen-
ing rate. The awareness about cervical cancer screening
has risen significantly. However, women still have lim-
ited knowledge about cervical cancer. The unscientific
notion that they have no risk of cervical cancer is the top
obstacle for the participation in cervical cancer screening
among Chinese women. In order to meet the 70% target
set by WHO, comprehensive health education should be
enhanced through social media platforms and medical
workers. Meanwhile, it is important to promote national
free cervical cancer screening with high-performance
screening methods.
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