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ABSTRACT

Background: Healthcare workers (HCWs) play a key role in the recommendation of HPV vaccination. Our
study aimed to understand to what extent a structured health intervention could change the knowledge
and attitudes toward HPV and its vaccines among HCWs in Western China.

Methods: This was a multi-center, questionnaire-based interventional study conducted across 12 cities of
seven provinces in Western China, from November 2018 to July 2019. Participants were recruited from
local health systems by e-invitation. Questionnaires were administered to participants before and after the
intervention.

Results: A total of 1448 HCWs attended the educational lectures and 1354 participants completed both
pre- and post-study questionnaires. In general, HCWs had satisfactory baseline knowledge regarding HPV
and its vaccines compared with other populations, and a significantly higher knowledge level was
observed after the intervention. However, some more specific knowledge on the vaccination procedures,
other HPV-related diseases and whether HPV testing was required before vaccination was relatively poor.
Following the educational intervention, the correct responses to the above questions increased (P < .001).
However, it was still lower compared with answers to other questions. Change was also detected
regarding HCWs’ willingness to recommend HPV vaccines to the appropriate population (P < .001).
Conclusion: Educational intervention on HPV and its vaccines is effective in improving HCWs' knowledge
levels and willingness to recommend HPV vaccines. Future educational interventions should focus more
on knowledge regarding HPV-related diseases and HPV vaccination. Education campaigns targeting rural
HCWs are urgently needed in the near future.
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Introduction After being licensed by the US Food and Drug
Administration in 2006, prophylactic HPV vaccines have
been proven to result in safe, effective, and long-lasting immu-

nization against infection.””” The introduction of prophylactic

With an estimated 570,000 cases and 311,000 deaths in 2018
worldwide, cervical cancer ranks as the fourth most fre-
quently diagnosed cancer and the fourth leading cause of

cancer deaths in women." Cervical cancer is the second
most common cancer among females in developing countries
such as China, where the incidence of the disease increased
from 6.78 per 100,000 in 2008 to 10.31 per 100,000 in 2013."*
The increasing trend was obvious especially in young women,
which increased the overall disease burden in China, espe-
cially in central and western China, the less developed areas of
the country.™ Persistent infection with high-risk human
papillomavirus (hr-HPV) has been established as the primary
cause for cervical cancer and vaccinating girls against HPV
before they become sexually active is the key for cervical
cancer prevention in the future.>®

vaccines against high-risk HPV represents the primary preven-
tion in reducing disease burden. To date, over 100 countries in
the world have approved one or more HPV vaccines and over
80 countries have established national HPV vaccination
programs.'® The benefits of HPV vaccine uptake have been
shown by reductions in high-risk HPV infection and the inci-
dence of high-grade cervical abnormalities' "' as well as exter-
nal genital lesions related to HPV 6/11/16/18 in males."” China
is far behind from many other countries in the world in terms
of introduction and access to HPV vaccines due to the lack of
knowledge on HPV, high cost, shortage in HPV vaccine sup-
ply, and negative events attributed to vaccination."* The biva-
lent vaccines for HPV 16 and 18 (Cervarix °, GlaxoSmithKline
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Biologicals, Rixensart, Belgium) and the quadrivalent vaccines
for HPV 6, 11, 16, and 18 (Gardasil®, Merck and Co.,
Whitehouse Station, NJ), have been licensed by the China
Food and Drug Administration in July 2016 and May 2017,
respectively, while the nine-valent vaccine has also been con-
ditionally approved by the Chinese National Medical Products
Administration through a fast track in April 2018.">""” Chinese
females aged 9-45 years old were recommended for the biva-
lent vaccines, while females aged 20-45 years old for quadri-
valent vaccines and 16-26 years old for nine-valent vaccines.'®
However, the vaccination uptake was relatively low in main-
land China.'® In addition, HPV vaccination is only recom-
mended for females and has not been included into the EPI
(Expanded program on immunization), which poses a great
challenge to promote HPV vaccination in mainland. The suc-
cessful use and promotion of HPV vaccines depends on many
factors, among all, HCWs play a key role in the recommenda-
tion of HPV vaccination.*”*> Therefore, it is of vital impor-
tance to ensure that HCWs are well informed so that they are
able to provide complete and accurate information to the
public, which could in turn promote HPV vaccination in
China. Studies conducted abroad have demonstrated that edu-
cational intervention could improve HPV-related knowledge
and change attitudes toward HPV vaccines among HCWs.*!**
However, few studies have explored the effectiveness of HPV-
related educational interventions for HCWs in China, espe-
cially Western China.

Therefore, the objective of this study was to understand the
knowledge and attitudes toward HPV and its vaccines, and to
assess the short-term effectiveness of a brief-structured presen-
tation on HPV and HPV vaccines among HCWs in Western
China. If this intervention approves to be effective in raising
the knowledge of HPV and its vaccines among healthcare
workers, the promotion of HPV vaccines in China could be
promising in the future.

Materials and methods
Study design and participants

This was a multi-center, questionnaire-based interventional
study across seven provinces in Western China, from
November 2018 to July 2019. Convenience sampling was
used to invite 12 collaborative hospitals from 12 cities/counties
of seven provinces, including Chongqing Cancer Hospital,
Chengdu Maternal and Children’s Hospital, Meishan
Maternal and Children’s Hospital, Neijiang Center of Disease
Control, Deyang Maternal and Children’s hospital, Kunming
Maternal and Children’s Hospital, Dali Maternal and
Children’s Hospital, Yuxi Chinese Medicine Hospital, Zunyi
Medical University Hospital, Northwestern Maternal and
Children’s Hospital, Xinjiang Medical University and Gansu
Cancer Hospital. Participants were recruited by sending e-invi-
tation. Firstly, a paper conference invitation and an e-invita-
tion were sent to the collaborative hospitals, and then the
e-invitation was forwarded to subordinate units/hospitals,
such as community hospitals, maternity, and child care centers.
Later, the e-invitation would be sent to healthcare workers so
that they could understand the purpose of the study. If they

were willing to attend free health education regarding cervical
cancer prevention, they were asked to fill in registration infor-
mation in the e-invitation.

Educational intervention

The educational intervention mainly consisted of three parts,
including a one and half hour PowerPoint (PPT) presentation
given by three experts, followed by a Q&A section and scenario
simulations. Topics addressed included advances in HPV vac-
cine research and the etiological prevention of cervical cancer
in China, current cervical cancer disease burden and HPV
vaccination in local areas, the application of HPV vaccine
and cervical cancer screening in clinical settings.

Research instrument

Two self-administered questionnaires were developed to
explore the knowledge of healthcare workers on HPV and
HPV vaccines before and after the educational session, and to
investigate the effectiveness of the intervention in improving
knowledge levels. A unique study ID was assigned to each
participant and was printed in both the pre- and post-
intervention questionnaires before delivering them. The par-
ticipants were asked to finish the baseline questionnaire
before lectures began and then research staff collected the
completed questionnaires on-site. At the end of the lecture,
post-intervention questionnaires were given to the attendees.
After the Q&A section, the participants were asked to com-
plete these post-intervention questionnaires. Both pre- and
post-intervention questionnaires consisted of 15 questions on
HPV-related diseases, including the epidemiology of HPV
and cervical cancer, as well as HPV vaccines, and detailed
questions are shown in Table 2. A score was calculated by
adding the scores to the correct answers. Correct statements
were designated to receive 1 point while incorrect answers
were given 0. The total knowledge score ranged from 0 to 15.
Sociodemographic information including age, gender, region,
current employment, level of education, and working years
was collected in the pre-intervention questionnaires. One
additional question regarding the choice of access to HPV-
related knowledge in the future was included in the post-
intervention questionnaires.

Data collection and quality control

Two graduate students were assigned to double-enter data
from the paper questionnaires to a computer-based database
(EpiData 3.1) independently after training. All completed dou-
ble-entry databases were validated by running EpiData. Any
inconsistency found between the two databases was adjusted
based on the original paper-based questionnaires until the
databases agreed. As a final check, one database was chosen
and underwent a final consistency check. Logic errors (e.g.
a participant who responded as being willing to recommend
HPV vaccines to the public chose the reasons, they were
unwilling to recommend HPV vaccines) were again double-
checked and revised. After the consistency and logic checks,
the database was ready for final analysis.



Ethical considerations

The study was approved by the Ethical Review Committee
(ERC) of the West China School of Public Health, Sichuan
University. Written informed consent was obtained from each
participant prior to our study.

Statistical analyses

Statistical analysis was performed utilizing SPSS (Statistical
Package for the Social Sciences) version 20.0. Frequency and
percentages were used to describe the characteristics of parti-
cipants, knowledges on HPV and its vaccines, as well as atti-
tudes toward HPV vaccination. Chi-squared test or Fisher’s
exact test was used to analyze the differences before and after
the intervention. Comparison of knowledge scores between
groups was analyzed with Kruskal-Wallis test and Mann-
Whitney U test, as the data were non-normally distributed.
Statistical significance was assessed by two-tailed tests with a
level of 0.05.

Results
Participants profile

A total of 1448 HCWs attended the educational lectures and
responded to the survey. Of these, 1354 completed both the
pre-intervention questionnaire and the post-intervention ques-
tionnaire (93.5%). The mean age of the participants was
37.1 years (SD = 9.7 years), with the youngest being 19 years
and the oldest being 63 years. Most participants (82.5%,1187/
1448) were female and the majority (80%, 1159/1448) were
from urban areas. 408(28.2%) participants were working at
community hospitals, 328 (22.7%) at maternity and child care
centers, and 328(22.7%) at general hospitals. Nearly half of the
participants (41.2%, 595/1448) worked at gynecology depart-
ments, 28.5% (413/1448) worked at planning immunology
departments and 21.6% (314/1448) worked at other depart-
ments. When the level of education was considered, more than
half of the healthcare workers had a bachelor’s degree (52.3%,
758/1448), followed by an associate’s degree (37.9%, 549/1448)
and master’s degree (6.0%, 87/1448). More than half of parti-
cipants (54.6%) had been working for more than 11 years
(Table 1).

Effects of education on HCWs’ knowledge and attitudes

Change in knowledge about HPV-related diseases

There were significant statistical differences between pre- and
post-intervention questionnaires for the question regarding the
connection between HPV and cervical cancer (92.2% vs. 95.4%,
P <.001) and for the question that HPV16 and 18 were the two
high-risk types that caused cervical cancer (87.7% vs. 95.2%,
P <.001). When asked about the connection between HPV and
other diseases, 41.6% and 60.6% of participants knew that HPV
was related to anal cancer, genital warts, penile cancer, and
oropharyngeal cancer correctly in the pre- and post-
intervention tests, respectively (P < .001). When questioned
about prevention, in the pre-intervention questionnaire, 81.9%
of the participants thought that HPV vaccination was the most
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Table 1. Demographic characteristics of the HCWs at baseline.

Variables Number (n) Percentage (%)
Age (years)

<30 351 24.2
30-39 390 26.9
40-49 372 257
>50 175 121
Missing 160 11.0
Gender

Male 123 8.5
Female 1187 82.5
Missing 138 9.5
Region

Urban 1159 80.0
Rural 251 173
Other 28 19
Missing 10 0.7
Current Employment

Community hospital 408 28.2
Maternity and Child Care Center 328 227
The Centers for Disease Control 140 9.7
General hospital 328 22.7
Other 239 16.5
Missing 5 0.3
Departments

Department of gynecology 595 41.2
Department of pediatrics 71 4.9
Department of planning immunology 413 285
Department of Internal Medicine 50 35
Other 314 21.6
Missing 5 0.3
Level of education

Associate 549 379
Bachelor 758 523
Master 87 6.0
Doctor 7 0.5
Other 42 29
Missing 5 0.3
Years of Working

0-5 years 368 254
6-10 years 260 18.0
11-15 years 212 14.6
16-20 years 219 15.1
>21 years 386 26.7
Missing 3 0.2

effective way to prevent HPV, compared with 91.9% in the
post-questionnaire (P < .001) (Table 2).

Change in knowledge about the epidemiology of HPV and
cervical cancer

When participants were asked about the prevalence of HPV
infection, the largest increase could be observed in the answer
“80% of women would be infected by HPV in their lifetime,”
from 62.9% to 82.9% (P < .001). When asked about their
awareness of the age distribution of high-risk HPV infection
in Chinese women, the proportion of ‘two peaks’ answer also
increased significantly after the intervention (72.7% vs. 82.1%,
P <.001). When questioned which HPV caused 70% of cervical
cancer worldwide, the proportion of HCWs with correct
responses increased substantially (72.9% vs. 76.4%, P < .05)
(Table 2).

Change in awareness and attitudes about HPV vaccine

At baseline, the question most correctly answered was
“Cervical cancer screening was still required after HPV vac-
cination,” with 92.4% of the participants providing the correct
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Table 2. Changes in knowledge and attitudes toward HPV and its vaccines.

Pre-intervention Post-intervention

(N = 1448) (N =1354)
Number Percent Number Percent Change percentage
Item (n) (%) (n) (%) point difference  P-value
HPV-Related Diseases
1.What's the necessary cause of cervical cancer? (HPV infection) 1335 92.2 1292 95.4 132 <0.001%
2.What are the most important two subtypes of high-risk HPV? (HPV 16/18) 1270 87.7 1289 95.2 t75 <0.001°
3.What other diseases HPV can cause except for cervical cancer? (Anal cancer/Genital 603 41.6 821 60.6 119.0 <0.001?
warts/carcinoma of penis/Oropharyngeal cancer)
4.What's the most effective prevention from HPV infection? (HPV vaccine) 1186 81.9 1245 91.9 110.0 <0.001%
Epidemiology of HPV and cervical cancer
5.What is the possibility that women would be infected by HPV in their lifetime? (Around 9 62.9 1123 829 t20.0 <0.001°
80%)
6.What's the age distribution of high-risk HPV among Chinese women? (bimodal 1053 72.7 1112 82.1 t 9.4 <0.001°
distribution)
7. What are the most important HPV subtypes that cause about 70% of cervical cancer 1055 72.9 1034 76.4 t35 0.033°
worldwide? (HPV 16/18)
HPV vaccines
8.Is HPV vaccine safe? (Yes) 1278 88.3 1316 97.2 189 <0.001%
9.Is HPV vaccine effective? (Yes) 1181 81.6 1268 93.6 1120 <0.001?
10.What are the possible side effects after vaccination? (Local redness, swelling, heat and 1047 723 1100 81.2 189 <0.0012
pain; fever, headache, vertigo)
11.Which conditions are not recommended to get HPV vaccination? (during pregnancy and 778 53.7 886 65.4 t11.7 <0.001°
lactation)
12.1s HPV test needed before HPV vaccination? (No) 642 443 781 57.7 1134 <0.0012
13.Is HPV vaccine still recommended even with a positive HPV test or after treatment? (Yes) 1126 77.8 1247 92.1 1143 <0.001%
14.Is screening recommended after HPV vaccination? (Yes) 1338 924 1309 96.7 143 <0.0012
15.Which HPV vaccines had been approved in Mainland China and what'’s the vaccination 527 36.4 689 50.9 t 145 <0.001°
procedures of each vaccine? (2v/4 v/9vHPV vaccines; 0,1,6 months for 2vHPV vaccine
and 0,2,6 months for 4 v/9vHPV vaccines)
Attitudes
16.Are you willing to recommend HPV vaccine to the public? (Yes) 1041 719 1115 823 1104 <0.001?

%2 test

answer, while the lowest number of participants knew “2 v/
4 v/9 vHPV vaccines had been approved in Mainland China
and the vaccination procedures for each vaccine” both before
and after the educational intervention (36.4%, 50.9%). 88.3%
and 81.6% of the participants believed that HPV vaccine was
safe and effective before intervention, and the proportion
increased significantly to 97.2% and 93.6% following the edu-
cational intervention (P < .001). When the side effects of HPV
vaccination were mentioned, 73.2% responded correctly
before intervention compared with 81.2% after the interven-
tion (P < .001). Only 53.7% knew that “HPV vaccination was
not recommended during pregnancy and lactation” pre-
intervention compared to 65.4%  post-intervention
(P < .001). Less than half (44.3%) of the participants provided
the correct answer that “HPV testing was not required before
vaccination” before the intervention and 57.7% chose the
right answer after the intervention (P < .001). When ques-
tioned about their intention to recommend HPV vaccination
to public, a significant increase (71.9% vs. 82.3%, P < .001) in
participants’ willingness was observed (Table 2).

HCWs’ knowledge scores in relation to demographic
characteristics pre-and post-intervention

We performed an analysis to establish a relationship
between knowledge scores and demographic characteristics
(Table 3). The median (P25, P75) knowledge score after

intervention was 12.0 (11.0-14.0), a significant increase
from 11.0 (9.0-13.0) pre-intervention (P < .001). At base-
line, those who were older than 30 years old, were female,
worked at maternity and child care centers, worked for
departments of gynecology and planning immunology, got
a better education and had worked for more than 5 years
were more knowledgeable (P < .001). After the interven-
tion, the significant relationships between knowledge scores
and regions and education levels emerged (P < .05). It also
showed that the improvement of knowledge scores was
significantly higher among participants who were less than
30 years old, were hired by other employers and worked for
an internal medicine department.

Changes in reasons for being unwilling to recommend HPV
vaccines

Table 4 presents the reasons for being unwilling to recommend
HPV vaccination before and after the intervention. Before the
intervention, insufficient knowledge of HPV and HPV vaccines
(67.9%, 265/390) was the leading reason for being unwilling to
recommend HPV vaccination, followed by concerns about
vaccine safety and efficacy (54.4%, 212/390) and the high cost
of HPV vaccines (44.9%, 175/390). Other reasons included the
fear of offending patients and lack of privacy (18.5%, 72/390)
and the belief that cancer screening was enough for cervical
cancer prevention (6.9%, 27/390). 10.8% and 15.1% reduction



in “insufficient knowledge of HPV and HPV vaccines” and
“concerns about vaccine safety and efficacy” were observed
after the intervention (P < .05), respectively.

The choice of access to HPV-related knowledge in the
future

When questioned about HCWSs’ future choice of access to
information about cervical cancer and HPV vaccines, 90.9%
preferred expert lectures, followed by online media (82.8%)
and guidance manuals (82.1%).

Discussion

Healthcare workers play an important role in the prevention of
cervical cancer. Previous studies have found that suggestions
from HCWs were important in influencing decisions about
whether or not to be vaccinated.**** Thus, it is crucial that
HCWs are knowledgeable about and maintain a positive atti-
tude toward HPV vaccines. This study is the first to evaluate
the short-term effectiveness of a brief structured presentation
on HPV and HPV vaccines among HCWs in Western China
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regarding their knowledge and attitudes toward HPV and its
vaccines.

Healthcare workers included in our study seem to be more
knowledgeable at baseline regarding HPV and its vaccines
compared with  studies conducted among other
populations®>*®*® and a higher knowledge level could be
noticed after an education intervention. However, some more
specific knowledge was insufficient. Only 36.4% of participants
knew that “2 v/4 v/9 vHPV vaccines had been approved in
Mainland China and the vaccination procedures for each vac-
cine”. Although the correct proportion increased to be 50.9%
after the intervention, it still remained low. A study conducted
in the US reported that 53.2% and 95.1% of HCWs knew the
recommended dosing intervals for the 3 doses of 4v/9v HPV
vaccines in pre-and posttests, respectively,”” which was much
higher than in our study. One reason for low awareness of HPV
vaccines may be that China is further behind many other
countries in the world in terms of the introduction and access
to HPV vaccines,'* which may result in lower awareness of
HPV vaccines. Another reason was possibly because that the
content about the vaccination procedures of 2 v/4 v/9vHPV
vaccines in the intervention was easily confused, which may

Table 3. HCWs' knowledge scores in relation to demographic characteristics pre-and post-intervention.

Pre-intervention

Post-intervention Change

Knowledge scores

Knowledge scores Knowledge scores

Characteristics n Median (P25, P75) P-value n Median (P25, P75) P-value n Median (P25, P75) P-value
Overall 1448 11.0 (9.0,13.0) 1354 12.0(11.0,14.0)

Age <0.001° 0.001° 0.012%
<30 351 10.0(8.0,12.0) 305 12.0(11.0,13.0) 305 2.0 (0,3.0)

30-39 390 11.0(9.0,13.0) 333 13.0(11.0,14.0) 333 1.0(0,3.0)

40-49 372 11.0(9.0,13.0) 328 13.0(11.0,14.0) 328 1.0(0,2.0)

>50 175 11.0(9.0,13.0) 149 13.0(11.0,13.0) 149 1.0(0,2.5)

Gender <0.001¢ <0.001¢ 0.515¢
Male 123 10.0(8.0,12.0) 99 12.0(10.0,13.0) 99 1.0(0,3.0)

Female 1187 11.0(9.0,13.0) 1038 13.0(11.0,14.0) 1038 1.0(0,3.0)

Regions 0.681° 0.005° 0.443°
Urban 1159 11.0(9.0,13.0) 991 13.0(11.0,14.0) 991 1.0(0,3.0)

Rural 251 11.0(9.0,12.0) 225 12.0(11.0,13.0) 225 1.0(0,3.0)

Other 28 11.5(9.0,13.0) 24 12.5(11.0,13.8) 24 1.0(0,3.0)

Current Employment <0.001° <0.001° 0.013°
Community hospital 408 11.0(9.0,13.0) 357 13.0(11.0,14.0) 357 1.0(0,3.0)

Maternity and Child Care Center 328 12.0(10.0,13.0) 291 13.0(11.0,14.0) 212 1.0(0,2.0)

The Centers for Disease Control 140 11.5(9.0,14.0) 117 13.0(12.0,14.0) 117 1.0(0,3.0)

General hospital 328 11.0(9.0,13.0) 292 13.0(11.0,14.0) 292 1.0(0,2.8)

Other 239 9.0(7.0,11.0) 186 12.0(11.0,13.0) 186 2.0(0,3.0)

Departments <0.001° <0.001° <0.001°
Department of gynecology 595 11.0(10.0,13.0) 523 13.0(11.0,14.0) 523 1.0(0,2.0)

Department of pediatrics 71 11.0(9.0,13.0) 61 12.0(11.0,13.5) 61 1.0(0,3.0)

Department of planning immunology 413 12.0(10.0,13.0) 348 13.0(12.0,14.0) 348 1.0(0,2.0)

Department of internal medicine 50 9.0(7.8,13.0) 44 12.0(10.0,13.0) 44 1.5(0,4.0)

Other 314 9.0(7.0,11.0) 268 12.0(10.0,13.0) 268 2.0(0,4.0)

Level of education 0.139° 0.045° 0.079%
Associate 549 11.0(9.0,13.0) 491 12.0(11.0,14.0) 491 1.0(0,3.0)

Bachelor 758 11.0(9.0,13.0) 632 13.0(11.0,14.0) 632 1.0(0,3.0)

Master 87 12.0(9.0,13.0) 77 13.0(11.5,14.0) 77 1.0(0,3.0)

Doctor 7 13.0(9.0,13.0) 7 13.0(10.0,14.0) 7 1.0(0,1.0)

Other 42 10.0(7.0,12.0) 36 12.5(11.0,13.0) 36 2.0(1.0,4.0)

Work years <0.001° 0.002° 0.051°
0-5 years 368 10.0(8.0,12.0) 312 12.0(11.0,13.0) 312 2.0(0,3.0)

6-10 years 260 11.0(9.0,13.0) 223 13.0(11.0,14.0) 223 1.0(0,2.0)

11-15 years 212 11.0(9.0,13.0) 187 13.0(11.0,14.0) 187 1.0(0,3.0)

16-20 years 219 11.0(9.0,13.0) 190 12.0(11.0,14.0) 190 1.0(0,3.0)

>21 years 386 11.0(9.0,13.0) 333 13.0(11.0,14.0) 333 1.0(0,2.0)

*Pre-intervention analyses only conducted in participants who provided demographic information;
Post-intervention analysis only conducted in participants who numbered the post-intervention questionnaires.

< Kruskal-Wallis Test; @ Mann-Whitney U Test
The total number is not added up to 1448 and 1354 due to missing data
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Table 4. Changes in reasons for unwilling to recommend HPV vaccines.

Pre-intervention

Post-intervention

(n =390) (n =224)
Reasons for unwilling to recommend HPV vaccines n Percent (%) n Percent (%) Change percentage point difference P-value
1.Insufficient knowledge on HPV and HPV vaccines 265 67.9 128 57.1 1108 0.007°
2.Concerns about vaccine safety and efficacy 212 54.4 88 393 1151 <0.001?
3.High cost of HPV vaccines 175 449 109 48.7 t38 0.365°
4.The fear of offending patients and lack of privacy 72 18.5 44 19.6 t1. 0.719°
5.t's a waste of time because of the low awareness of the public 45 11.5 40 17.9 t 6.4 0.029°
6.Cervical cancer screening is enough and no more vaccinations are needed 27 6.9 17 7.6 10.7 0.758°

The analysis was conducted among those who chose “not recommend” and “not clear”; ®x2 test; PFisher’s exact test

lead to low acceptance of knowledge. After intervention, we
found that the correct responses of “other HPV related dis-
eases” and “HPV testing was not required before vaccination”
were still relatively low compared with other specific questions.
The above findings suggest that intervention may be effective
in increasing HCWs’ knowledge in general, and future inter-
vention should focus more on other HPV-related diseases and
HPYV vaccination, including procedures for different vaccines.
Future education should also provide clear and impressive
content for healthcare workers to remember and understand
better, so that they are able to provide complete and accurate
recommendations to women.

Compared with other educational interventions,
improvement of knowledge in our study seems to be low, with
the largest increase observed in the answer “80% of women
would be infected by HPV in their lifetime,” from 62.9% to
82.9% (P < .001). A possible reason may be that HCWs’ base-
line knowledge was adequate in general. For example, 92.2%
knew that HPV infection was the primary cause of cervical
cancer at baseline, which was much higher than employed
women (20.7%) and female undergraduate students (7.3%) in
China.”

Among the participants, only 17.3% were from rural areas
of Western China. Since our educational sessions were held in
the main cities of seven provinces, HCWs working at rural
areas were less likely to attend such an educational session due
to barriers of time and distance. However, it was reported that
rural women were more than twofold likely to be infected by
high-risk HPV than urban women in China,* and cervical
cancer still remains a major health problem for women (espe-
cially women living in rural areas of central and western
China).* Therefore, such health education should be done in
more rural areas in the future if it is effective thus to provide
better resources to rural women.,

At baseline, 71.9% of the HCWs were willing to recom-
mend HPV vaccine to the public, which was lower than
Korean health teachers (79.5%) and English nurses
(98.9%).>'3% The leading reason for an unwillingness to
recommend HPV vaccines was lack of related knowledge
(68.2%, 266/390), followed by doubts regarding the efficacy
and safety of HPV vaccines (54.4%, 212/390). Concerns
regarding safety and efficacy were also the main reasons for
the low acceptance of HPV vaccines in the general Chinese
population.’ After the education, the willingness increased to
82.3% and the proportion of the participants who chose the
above two reasons decreased significantly. It demonstrated

22,26,29 the

that educational intervention could enhance knowledge levels
and remove doubts about vaccines, thus increasing recom-
mendation willingness and the provision of correct informa-
tion to the public.

The high price of vaccines became the second most impor-
tant reason for the unwillingness to recommend in the post-
intervention tests. The HPV vaccines are usually regarded as
too expensive for the general public uptake in China,'* costing
about 260, 340, and 567 dollars for three doses of 2 v/4 v/9v
HPV vaccines, respectively, while a modeling study suggested
that HPV vaccination is cost effective across all income groups
when the cost is less than 50 USD per vaccinated girl.”*
Previous studies found that very few Chinese women would
pay more than 15 dollars for vaccination.”®*® At the current
price, HPV vaccination is not affordable for many women and
families in China. According to a recent meta-analysis, HPV 16
and 18 are responsible for 78.2% of invasive cervical cancers in
China,”® which indicated that vaccination with 2 VHPV may
protect against as many as 78.2% of cervical cancers in Chinese
women. Therefore, the recommendation of 2vHPV, which may
be less expensive and more feasible for widespread use, would
be more cost-effective at the population level for cervical can-
cer prevention. Of course, HCWs should ofter different sugges-
tions according to the characteristics of individuals.

Results showed that lectures given by experts are the pre-
ferred way among HCWs to learn about HPV-related knowl-
edge in the future, followed by online media and guidance
manuals. Previous studies conducted among English practice
nurses revealed that there was a requirement for continued
HPV education and the majority of the respondents stated that
the development of an online e-learning program could be
a way of achieving this.”*> Travel distance and lack of time
were stated as key barriers to attending educational sessions.
It was believed that online resources would be easier to access
and would, therefore, be more likely to increase participation.*®
In addition, web-based educations regarding cervical cancer,
HPV, and HPV vaccines have shown positive results in
increasing knowledge levels among nurses and female univer-
sity students.”””® Thus, online media might be a cost-effective
and time-saving way to increase knowledge levels among
HCWs in China, and educational lectures combined with
online media and guidance manuals will be necessary to guar-
antee a long-term impact.

There are several limitations in our study. First, the study
was undertaken in Western China and our results may not
reflect the knowledge and attitudes of HCWs in other regions



of China. Secondly, the lack of a matched control group may
weaken the ability to ascertain the effectiveness of the inter-
vention. Thirdly, short-term effectiveness does not necessarily
guarantee a long-term impact and a follow up study was not
conducted to evaluate the duration of effect as well as to help
decide the interval for a ‘booster’ session in future education
campaigns. Finally, HCWSs’ actual behavioral changes (recom-
mending the HPV vaccine) were not measured in our study.
One of the major strengths of the present study is that this is
the first study to evaluate a brief structured health education to
change knowledge and attitudes toward HPV and its vaccines
among HCWs in Western China, the less developed region of
China. Additionally, the educational intervention provided
specialized and in-depth HPV knowledge in diversified
forms, such as scenario simulation, which can help to
strengthen understanding and memory of related knowledge.

Conclusion

In conclusion, this is the first study to evaluate the short-term
effectiveness of a brief structured presentation combined with
a Q&A and followed by a series of scenario simulations on
HPV and its vaccines among HCWs in Western China. Our
results showed that educational intervention on HPV and its
vaccines is effective in improving HCWs’ knowledge levels and
changing their attitudes toward HPV vaccines, which may help
improve the quality or quantity of their counseling and future
services regarding HPV vaccines. In addition, our findings
suggest that such educational intervention should focus more
on knowledge regarding other HPV-related diseases and HPV
vaccination, and that education campaigns, particularly target-
ing rural HCWs, are needed in the near future, to provide
better healthcare information to individuals.
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