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Abstract

Objective: To evaluate whether nurse-led intervention with the assistance of community health workers (CHWs)
increases breast cancer awareness and uptake of breast cancer screening among Chinese women. Background: Breast
cancer is the leading cause of cancer death among women, with breast cancer incidences being on the rise in China.
Early detection through cancer screening and awareness of cancer prevention is imperative. Methods: The study
recruited women from 16 communities (n=2050) who met the inclusion criteria and randomly assigned them to the
intervention group (n=1,143) and control group (n=907). A Komen breast health toolkit was utilized for educational
purposes, and the modified Chinese Mammogram Screening Beliefs Questionnaire was employed to assess knowledge
and awareness regarding breast cancer and screening practice. Results: Results showed that implementing nurse-led
CHW involved educational interventions for breast cancer improves breast cancer screening behavior (t=545, 761,
p <.001) and awareness (4.92+3.59, 8.64+1.90, p <.001) in the intervention group when compared to the control group.
Conclusion: This study provides information for future research and development of an educational intervention for

breast cancer screening among Chinese women.
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Introduction

According to the International Agency for Research
on Cancer [IARC], breast cancer is not only the most
diagnosed cancer worldwide but also the leading cause of
cancer deaths among women [1, 2]. While the incidence in
China is relatively lower than those in Western countries
[1], the trend of breast cancer incidence and mortality is
still climbing drastically, with approximately 187,213 new
cases and 47,984 deaths in 2012 to 416,371 new cases
and 117,174 deaths in 2020 [3, 4]. Notably, the trend of
increased incidence is higher when compared to European
countries or the United States (U.S.) [5, 6]. The age
distribution also showed a different pattern, whereas the
mean age at diagnosis of breast cancer is 49—55 in China,
which is younger than that in most Western countries [7,
8]. In contrast, a lower percentage of patients aged 60 and
older with breast cancer in China (31.30%) was found
compared to the U.S. (56%) [8].

Several evidence-based studies showed that breast

cancer screening can improve the early diagnosis rate and
reduce the mortality rate [9, 10]. Breast cancer mortality has
been continuously declining in the past two decades in the
U.S. by implementing population-based cancer screening
[11]. The 5-year survival rate for breast cancer drops to
20% when diagnosed in later stages compared with almost
100% in early stages, highlighting the importance of early
detection [12]. The World Health Organization’s (WHO)
Global Breast Cancer Initiative sets the target of increasing
the proportion of women diagnosed with stage [ and II to at
least 60% for sustained breast cancer mortality reductions
[13]. Unfortunately, many Chinese women from areas with
low socioeconomic status were diagnosed with stage 111
and stage [V [14]. A recent study revealed that most breast
cancers in China were diagnosed when women presented
their self-discovered symptoms to healthcare providers
instead of through screening, which further delays timely
diagnosis and treatment, ultimately hampering long-term
survival [15]. Furthermore, following the breast cancer
diagnosis, patients experienced mental distress, anxiety,
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and depression, which can negatively affect treatment
adherence, social functioning, and overall quality of life
[16, 17]. Based on a systematic review, the results showed
positive mental health effects of screening along with
the potential for increasing positive patient behaviors for
patients without known risk factors [18].

Participation in breast cancer screening is less than
optimal in low- and middle-income countries [19]. As
a new round of medical reform in 2009, the Chinese
government introduced breast cancer screening efforts as
part of Two-Cancer (breast and cervical cancer) Screening
Program among rural women and the Cancer Screening
Program in urban regions. Nevertheless, these initiatives
were accessible only to a small number of women, leaving
a substantial number of women in China who still did
not have access to breast cancer screening [20]. Lack
of nationwide population-based breast cancer screening
programs can lead to a lower screening rate among
Chinese women [21]. While the benefits of breast cancer
screening have been promoted by the Chinese Center
for Disease Control and Prevention (CDC), Chinese
women have low awareness of breast cancer screening
[22-24]. A population-based cohort study that consisted
of 63,219 Chinese female participants revealed a breast
cancer awareness rate of 10.2%, with even lower rates
among never-screened and inadequately screened women
[25]. The study also showed factors associated with low
awareness were low income and education level, those
who have agricultural occupations, smokers, and lack of
professional recommendations.

China’s breast cancer screening guideline includes
that breast cancer screening should start at 45 years
for women at average risk but at 40 years for women
at high risk [26]. Previous studies have shown that
trained healthcare professionals can improve early breast
cancer diagnosis by increasing breast cancer awareness
and practice for patients and healthcare professionals
[27-29]. Implementing interventions using community
health workers to deliver cancer-related information and
screening to community members has shown effectiveness
for the hard-to-reach population or individuals who live
in rural areas [30, 31]. Nevertheless, no studies in China
have utilized community health workers (CHWSs) to
implement breast cancer health screening interventions
and explore the long-term effects of these interventions
[32-34]. There is a critical need to develop and implement
effective interventions to improve breast cancer screening
rates in this country.

The study utilizes the tenets of the Health Belief Model
(HBM) to analyze the impact of nurse-led educational
intervention. The study intervention applies an educational
model that considers major HBM factors in improving
breast cancer knowledge, guidelines, and overall screening
practices among Chinese women in mainland China.
Applying the HBM constructs, the intervention focused
on participants” health beliefs regarding the threat of breast
cancer (perceived susceptibility of developing breast
cancer, perceived severity of breast cancer diagnosis, and
perceived impact on quality of life). Building on these, the
intervention sought to increase awareness on the perceived
benefits of screening practices, early diagnosis, and
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improved health outcomes while also reducing perceived
screening barriers. Ultimately the intervention aims to
strengthen women’s self-efficacy for acting towards breast
cancer screening.

This study examined how community-level nurses-led
intervention with CHWs influenced Chinese women’s
knowledge about breast cancer and cancer screening
uptake. Intervention strategies were designed to improve
breast cancer knowledge, breast cancer screening
awareness, and screening behaviors among Chinese
women. The study extends the existing literature by
establishing an evidence base for the efficacy of a nurse-
led breast cancer screening intervention.

Materials and Methods

Study design and setting

The study was designed as a two-arm randomized trial
with pretest (baseline) and post-test during follow-ups to
determine the effects of nurse-led educational intervention
with CHW on breast cancer screening behavior and breast
cancer awareness. This study was conducted in Sichuan
province, a developed and industrialized region of western
China and from Aug. 2020-May. 2022. The study protocol
was reviewed and approved by the Eastern Michigan
University Institutional Review Board of the first author,
registered under UHSRC-FY 18-19-64.

Participants

The study recruited participants from 16 different
communities in several cities and districts of the Sichuan
Province, China. The inclusion criteria were set as follows:
1. Women aged 40-69 years, 2. Reside in Sichuan Province
for > 1 year, 3. Have no history of breast cancer. The
exclusion criteria were set as follows: 1. Professionals
working in the breast cancer medical services field, and 2.
Individuals who have already participated in an established
standardized breast cancer screening program. Participants
who met the inclusion criteria and completed the baseline
assessment with demographic information were randomly
assigned using employing a computer program containing
a random number generator and assigned participants
to the intervention or control group. The intervention
group received a nurse-led education with assistance
of CHWs while the control group received heart health
information. We followed the Consolidated Standards
of Reporting Trials (CONSORT 2010); flow diagram
of enrollment, allocation, intervention, and follow-up is
shown in Figure 1.

Study Intervention

The nurse-led multicomponent intervention was
designed and implemented by researchers and nurses
in collaboration with community-level partners. The
community involvement was achieved through two
primary means. First, involving CHWs who were trained
volunteers at the Street-alley-office (Jie-Dao-Ban) or
known as community unit office; their roles included
advising the project team on participant recruitment,
intervention materials, and procedures for data collection.
Their input assisted the study team in tailoring the study
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Figure 1. The Flow Chart of the Research

intervention to the needs and interests of each site and
assisting with planning and promoting intervention
activities. The study team met with CHWs on a monthly or
bi-monthly basis to assess study site needs, plan program
events, and provide feedback regarding participants’
feedback with study intervention. This process fostered
a sense of program “ownership” and provided skills and
educational materials for stakeholders for sustaining the
program beyond the period of external funding.

Breast health education was adapted from the Komen
educational toolkit and consisted of content regarding risk
factors for breast cancer, breast cancer screening options
and associated benefits, breast self-awareness messages,
and healthy lifestyle recommendations for reducing breast
cancer risks [35]. Nurses and CHWs utilized materials
from the toolkit that included recorded videos, brochures,
and PowerPoint presentation slides to conduct breast
health education for participants in the intervention group.

Study Measurement

The measurement tools employed in this study was
the validated Chinese Mammogram Screening Beliefs
Questionnaire (CMSBQ) [36]. The modified CMSBQ
comprised demographic information, health history/
family history of breast cancer and other diseases,
screening behaviors, knowledge and awareness about
breast cancer, and screening methods questions. For
primary outcome indicators (screening), it was measured
by screening modalities, 1) clinical breast examination
(CBE), 2) ultrasound, or 3) mammography. Secondary
outcome indicator was the composite score of breast
health knowledge, including risk factors (six items,
scoring range 0-6), symptoms (5 items, scoring range
0-5), and screening guidelines (one item, scoring range
0-1); total score ranges from 0-12; the higher the score,
the greater the breast cancer knowledge is.

Participant assigned to Intervention group (n=1143) ‘

¥

| Participant receives breast cancer education ‘

¥

| Follow-ups at 1 month and post-tests at 3 months ‘

End of study

Ethical Considerations

Ethical approval was obtained from the Eastern
Michigan University Institutional Review Board of
the first author. The study team staff explained the aim
and scope of the current research to each patient. Study
participants were also informed that their participation
was voluntary, and they had the right to withdraw from
the study whenever they wanted to without any harm.
Anonymity and confidentiality were maintained. Informed
consent was obtained from the patients who agreed to
participate, and participants were informed that results
will be presented in an aggregate format.

Study Procedure and Data Collection

The participant list with individuals who met eligibility
was generated and the study team used a computer
program containing a random number generator to
randomly assign the participants to either of these groups.
Upon the enrollment was completed, participants in both
groups completed the study instrument and informed
consent in paper format at the first encounter. Post-test
data were collected virtually for participants’ convenience
through a telephone call or an app, WeChat, commonly
used in China.

The study intervention was delivered by trained nurses
at different sites, including community/general hospitals,
clinical, and/or community centers. Trained nurses
engaged with the participants and conducted breast cancer
risk assessment, reviewed the results of the assessment
with the participants, and provided them with education
and the appropriate breast cancer screening referrals.
The one-on-one intervention was done using educational
materials developed by the study team. The intervention
group was followed up for 1 month to evaluate and
reinforce their knowledge on breast cancer and screening
guidelines. At 3-months, post-tests were performed to
collect data on screening behavior and screening results.

Participants in the control group were educated with
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health-promoting content using the Chinese Guideline on
Healthy Lifestyle to Prevent Cardiometabolic Diseases,
which included weight management, a healthy diet,
exercise methods, and the importance of monitoring
blood pressure and glucose as well as other physiological
indicators [37]. The control group also was followed up
at 3 months from the baseline education for breast cancer
awareness and screening behaviors using the same study
measures as the intervention group.

Statistical Analysis

The research was performed using SPSS 26.0 software.
Data were expressed as percentages, and the X2 represents
the distribution of two groups. In the Mean + SD normal
distribution, the t-test was used in independent groups to
compare knowledge and awareness. Screening rate = The
number of people who had received at least one breast
examination, breast ultrasound, or mammogram/number
of participants x 100%. Differences were considered
statistically significant at p < 0.05.

Results

Participant Demographics at Baseline

A total of 2,050 study participants were included,
1,143 in the intervention group and 907 in the control
group, with an age range of 40 to 69 (52.41 +7.15) years,
78.7% were from rural areas, 91.5% were married women,
69.5% had junior high school education or less, 84.5%
had a mid-month household income less than 10,000 yuan
(US $1,427), 65.4% had health insurance, 11.2% had
insurance covering insurance to cover the cost of breast
cancer screening, and 42.1% reported having regular
medical checkups (Table 1).

Breast Screening Behavior Practices and Screening
Awareness

At the baseline, there was no statistically significant
difference in screening behaviors (except mammography)
and screening awareness between the intervention

group and the control group (p = 0.748, p = 0.898).
There was an increase in clinical breast exams (CBE)
and ultrasound in the intervention group from baseline
to post-intervention (CBE: 716/1143, 62.6% post-test,
367/1143,32.1% baseline; Ultrasound: 552/1143, 48.3%
post-test, 465/1143, 40.6%). On the contrary, both CBE
and ultrasound decreased from baseline to post-tests
for participants in the control group. The finding was
statistically significant when compared with the control
group (p <0.001), see Table 2.1.

At baseline, total Breast Cancer Screening Practices
didn’t significantly differ between the intervention and
control groups. After the intervention, there were statistical
differences (p <.001) in total screening practices between
the intervention and control groups. Compared to the
control group, the intervention group showed significant
improvement in breast cancer screening practices over
time after controlling demographics, age, marital status,
birthplace, income, and education (Table 2.2; Figure 2).

There was no difference in baseline between
two groups for breast cancer knowledge. During
post-intervention, there were statistical differences
(p <.001) in breast cancer knowledge, particularly in all
three areas: risk factors knowledge, symptoms knowledge,
and screening guidelines knowledge. Compared to the
control group, the intervention group showed significant
changes in breast cancer knowledge in all three areas
over time (Table 3). After adjusting for Age, Birthplace,
Marriage, Income, and Education, the intervention group
shows significant improvements compared to the control
group (Figure 2.1; Figure 2.2; Figure 2.3).

Discussion

As the Coronavirus pandemic raged in 2020, the
number of people getting screened for cancer globally
dropped dramatically due to various reasons, facility
closures, staffing shortage, patients being afraid to go
into hospitals/clinical settings, etc. Professional and
healthcare groups formed collaborative efforts to close
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Table 1. Demographic Characteristics of the Study Population

Features Total (n=2050)  Intervention group (n=1143) Control group (n=907)  ¥2 p
n % n % n %

Age
40-49 790 38.5 377 33 413 455 46.02 <0.001
50-59 944 46 547 47.9 397 43.8
60-69 316 14.4 219 19.1 97 10.7

Birthplace 20.15 <0.001
Urban 437 21.3 285 249 152 16.8
Rural 1613 78.7 858 75.1 755 83.2

Marriage 4 0.045
Married 1875 91.5 1058 92.6 817 90.1
Other 175 8.5 85 7.4 90 9.9

Education 4.8 0.091
Middle school and below 1425 69.5 809 70.8 616 67.9
High school 321 15.7 182 15.9 139 15.3
College/bachelor and above 304 14.8 152 13.3 152 16.8

Total monthly household income 13.49  0.001
<10,000 1732 84.5 988 86.4 744 82
10-30,000 263 12.8 120 10.5 143 15.8
>30,000 55 2.7 35 3.1 20 2.2

Insurance covers screening 0.659 0417
Yes 230 11.2 134 11.7 96 10.6
No 1820 88.8 1009 88.3 811 89.4

Breast cancer in first-degree relatives 0.15 0.704
Yes 25 1.2 13 1.1 12 1.3
No 2025 98.8 1130 98.9 895 98.7

Breast biopsy or surgery 0.23 0.63
Yes 57 2.8 30 2.6 27 3
No 1993 97.2 1113 97.4 880 97

Breast cancer screening done 0.1 0.748
Yes 971 47.4 545 47.7 426 47
No 1079 52.6 598 523 481 53

Abbreviation: x2, Chi-square test

the COVID-induced screening gap. The current study
documented a community-based nurse-led educational
intervention with CHWs for improving breast cancer

awareness and breast cancer screening in China.

Table 2.1. Breast Cancer Screening Practices before and after the Intervention in Study Groups

While health education and screening for cancer
prevention and increasing awareness of breast cancer are
recommended to have breast cancer screening from the
age of 40 [38, 39], the status of breast cancer screening

Time Group Clinical breast Ultrasoundn Mammographyn  Received at least
examn (%) (%) (%) one screening n (%)

Pre-intervention  Intervention 1143 367 (32.1) 465 (40.7) 76 (6.6) 545 (47.7)

Control 324 (35.7) 343 (37.8) 117 (12.9) 426 (47.0)

¥ Value 2.955 1.739 23.167 0.103

p 0.086 0.187 <.001 0.748
Post-intervention Intervention 1143 716 (62.6) 552 (48.3) 13 (1.1) 761 (66.6)

Control 138 (15.2) 163 (18.0) 12 (1.3) 212 (23.4)

x* Value 468.029 204.717 0.145 378.578

p <0.001 <0.001 0.704 <0.001

Frequency (%) %2, Chi-square test
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Table 2.2. Breast Cancer Screening Scores before vs. after Intervention in Study Groups

Time Breast Cancer Screening Practices

Intervention Control F p
Pre-intervention 0.79+ 0.94 0.86+ 1.05 0.38 0.54
Post-intervention 1.12+£0.89 0.35 +£0.68 619.74 <0.001
F 99.92 197.17
p <0.001 <0.001

Overall test

227.38, <0.001
31.25,<0.001
288.76, <0.001

Between-group (F, p)
time (F, p)
Interaction (F, p)

Note: Screening scores were based on women’s uptake of clinical breast exam, ultrasound and/or mammogram.

and awareness in China is less than optimal [40, 41]. Early
detection remains as the cornerstone of breast cancer
control [42]. Implementing community-level interventions
that include trained CHWs to deliver information to
community members was shown to engage the hard-
to-reach population [31, 31] and increase breast cancer
awareness and knowledge as well as screening rates within
the target population [43, 44]. Nonetheless, public health
in China is currently focused more on chronic diseases
such as cardiovascular diseases and diabetes mellitus and
lacks concerted efforts in the community, health systems,
and the public to promote cancer screening and prevention
[45]. Given the potential benefits of such community-
based interventions and the success seen elsewhere
[42], there is an opportunity to incorporate breast cancer
screening and prevention programs utilizing CHWs
in community settings in China. Particularly, utilizing
CHWSs’ connections with marginalized and underserved
populations has the potential to reach many Chinese
women with limited resources and healthcare providers.

Our nurse-led educational intervention with CHWs
collaborated with community unit offices for recruitment
and achieved a positive effect. The study intervention
successfully improved breast cancer screening behaviors,
overall knowledge about symptoms, and awareness
regarding risk factors of breast cancer. Healthcare providers
such as nurses can benefit from CHWs’ connections that
bridge health programs with local communities and
increase the efficiency of the intervention. In addition,
implementing the CHW model produced improvements
in more than 16 communities of Sichuan Province, China,
highlighting the community-led initiative can improve
breast cancer screening with limited funding mechanisms
and healthcare providers. The model strengthened the
community and clinical linkage for follow-up and referrals
[46] and provided important insights for replicating future
CHW-based breast cancer screening programs.

Like Jiang et al. and Wang et al.’s study, the current
study showed increased breast cancer knowledge and
awareness with the nurse-led intervention in improving
breast cancer screening behaviors which in turn, can lead
to early detection and improving treatment outcomes
[33,47, 48]. Specifically in the current study, CBEs rose
significantly from 32.1% to 62.6% after the intervention,
and nearly 50% of the participants underwent ultrasound
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examinations. Nevertheless, the current study did not
show an increased mammography uptake, in part due to
China’s guidelines using CBE and ultrasound as screening
modalities [39]. The incidence and mortality rate of breast
cancer in China are 36.1 per 100,000 and 8.8 per 100,000,
respectively, which is lower than other Western countries
[49]. Nevertheless, the overall awareness of breast cancer
and screening guidelines is inadequate due to patient
awareness, economic, and environmental influences [50,
23]. The demographics of study participants were with
low income (84.5%), low awareness and health literacy
(69.5%), and born in rural areas (78.7%), which were
considered as vulnerable populations that could further
benefit from breast cancer screening. The statistics showed
Chinese women in age the 40-49 group has the highest
breast cancer screening rate with a prevalence of 36%
[51] and control group has slightly more participants
(45%) vs. intervention group (35%) in this age group.
Previous studies showed women residing in urban areas
are more likely to undergo screening compared to rural
women (24.5% and 20.6%, respectively) [51, 52]. Both
intervention and control groups consisted of majority
of participants born in rural areas improved screening
practices. After adjusting income, education level and
birthplace, study results still showed the nurse-led
intervention with CHWs improved breast cancer screening
behaviors and awareness in vulnerable communities.
With low literacy and financial constraints, the China
CDC initiated breast cancer screening for rural women
in 2009 and later in 2022 [53], the National Health
Commission expanded the screening program to include
both women residing in rural areas and those with low-
income [41]. Despite the implementation of these two
programs, China still lacks a population-based screening
model and has not implemented systematic strategies
to reach marginalized populations. Built upon lessons
learned from current study, a similar community-based
intervention whereas healthcare professionals (nurses,
doctors, etc.) collaborate with CHWSs can potentially
reach more vulnerable communities in China. To our
knowledge, this is the first study that deploys nurses in
community settings as educators and CHWs to address the
issue of care accessibility within China, providing insights
about how healthcare providers work with vulnerable
communities in cancer control. Recognizing the vital role
that nurses can play in increasing cancer awareness and
screening behaviors, the study findings have implications
for researchers and policymakers in developing health
policies and community-level screening programs to
improve breast cancer outcomes through increasing breast
cancer screening and early detection in China.

Limitations

This study has the following limitations: Due to the
nature of the cross-sectional study and study participants
represented from Sichuan province, generalizations cannot
be made to women in other regions of China. Due to the
limitations of the COVID-19 pandemic, we were not
able to use a randomized sample; instead, we selected
sites that agreed to participate in the study. Future studies
are warranted to use more rigorous randomized trials to
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conduct implementation research. Furthermore, the nature
of self-report of the outcome variable has potential bias
to influence study results.

In conclusion, breast cancer incidence has been rising
in the last two decades in China and remains the leading
cause of cancer death in women. Early detection through
cancer screening and awareness of cancer prevention is
imperative. This paper reported the first comprehensive
nurse-led intervention with the CHW model that improved
women’s knowledge and screening practices related
to breast cancer in China. Future studies to replicate
nurse-led interventions in other geographic regions and
low-resource settings among marginalized communities
are warranted to mitigate the burden of breast cancer
among Chinese women.

Author Contribution Statement

Tsu-Yin Wu: Conceptualization, Methodology,
Supervision, Writing-Original draft, Funding acquisition;
Guorong Wang: Data curation, Project Administration,
Supervision; Shou-Li Chen: Data Curation, Formal
analysis; Tian Zhang: Data Curation, Reviewing and
Editing; Hui Chen: Software Visualization Writing-
Reviewing and Editing; Sania Srivastava: Data curation,
Writing- Reviewing and Editing; Szu-Hsien Chen: Data
curation, Writing- Reviewing and Editing.

Acknowledgements

The author would like to acknowledge individuals who
participated in the study and Community Health Workers
and nurses who delivered the study intervention.

Funding Sources
This study received funding support from the Susan
G. Komen [grant numbers GSP18EMU002].

Ethical Consideration

Ethical approval was obtained from the Institutional
Review Board at Eastern Michigan University (UHSRC-
FY18-19-64). The research team staff explained the
purpose and scope of the study to each participant.
Participants were also informed that their involvement was
voluntary and that they had the right to withdraw from the
study at any time without any consequences. Anonymity
and confidentiality were upheld. Informed consent was
obtained from all participants.

Availability of Data

The data supporting the findings of this study are
available upon request from the corresponding author,
TW. The data are not publicly available due to protection
of privacy and confidentiality of research participants.

Declaration of Competing Interest
All authors declare that they have no conflicts of
interest in this paper.



DOI:10.31557/APJCP.2025.26.8.2985

Breast Cancer Awareness and Screening Practices among China Women

References

1. WHO. International Agency for Research on Cancer, 2020.
Estimated number of new cases in 2020, world, both sexes,
all ages. Available from: https://gco.iarc.fr/today/home.
(Accessed May 14, 2023)

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global cancer statistics 2020: Globocan
estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-
49. https://doi.org/10.3322/caac.21660

3. Youlden DR, Cramb SM, Yip CH, Baade PD. Incidence
and mortality of female breast cancer in the asia-pacific
region. Cancer Biol Med. 2014;11(2):101-15. https://doi.
org/10.7497/.issn.2095-3941.2014.02.005.

4. WHO. International Agency for Research on Cancer, 2021.
China fact sheet. Available from: https://gco.iarc.fr/today/
data/factsheets/populations/160-china-fact-sheets.pdf
(Accessed August 6, 2023)

5. Huang J, Chan PS, Lok V, Chen X, Ding H, Jin Y, et al. Global
incidence and mortality of breast cancer: A trend analysis.
Aging (Albany NY). 2021;13(4):5748-803. https://doi.
org/10.18632/aging.202502

6. Lei S, Zheng R, Zhang S, Chen R, Wang S, Sun K, et al.
Breast cancer incidence and mortality in women in china:
Temporal trends and projections to 2030. Cancer Biol Med.
2021;18(3):900-9. https://doi.org/10.20892/j.issn.2095-
3941.2020.0523.

7. DeSantis C, Ma J, Bryan L, Jemal A. Breast cancer statistics,
2013. CA Cancer J Clin. 2014;64(1):52-62. https://doi.
org/10.3322/caac.21203

8. DeSantis CE, Fedewa SA, Goding Sauer A, Kramer JL, Smith
RA, Jemal A. Breast cancer statistics, 2015: Convergence of
incidence rates between black and white women. CA Cancer
JClin. 2016;66(1):31-42. https://doi.org/10.3322/caac.21320

9. Duffy SW, Vulkan D, Cuckle H, Parmar D, Sheikh S, Smith
RA, et al. Effect of mammographic screening from age
40 years on breast cancer mortality (uk age trial): Final
results of a randomised, controlled trial. Lancet Oncol.
2020;21(9):1165-72. https://doi.org/10.1016/s1470-
2045(20)30398-3.

10. Oeffinger KC, Fontham ET, Etzioni R, Herzig A, Michaelson
JS, Shih YC, et al. Breast cancer screening for women at
average risk: 2015 guideline update from the american
cancer society. Jama. 2015;314(15):1599-614. https://doi.
org/10.1001/jama.2015.12783.

11. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA
Cancer J Clin. 2018;68(1):7-30. https://doi.org/10.3322/
caac.21442.

12. Chen L, ShiJ, Liu Y. Population-based prognostic parameters
of breast cancer. Chinese Journal of Breast Diseases.
2018;12(06), p.370-2. https://doi.org/10.3877/cma.j.is
sn.1674-0807.2018.06.010.

13. Trapani D, Ginsburg O, Fadelu T, Lin NU, Hassett M, Ilbawi
AM, et al. Global challenges and policy solutions in breast
cancer control. Cancer Treat Rev. 2022;104:102339. https://
doi.org/10.1016/j.ctrv.2022.102339.

14. Li J, Zhang BN, Fan JH, Pang Y, Zhang P, Wang SL,
et al. A nation-wide multicenter 10-year (1999-2008)
retrospective clinical epidemiological study of female breast
cancer in china. BMC Cancer. 2011;11:364. https://doi.
org/10.1186/1471-2407-11-364.

15. AnJ. Delayed Presentation of Symptomatic Breast Cancer in
Chinese Women (Doctoral dissertation, University of Illinois
at Chicago). https://doi.org/10.25417/uic.21517113.v1.

16. 1zci F, Tlgiin AS, Findikli E, Ozmen V. Psychiatric symptoms
and psychosocial problems in patients with breast cancer. J

Breast Health. 2016;12(3):94-101. https://doi.org/10.5152/
tjbh.2016.3041.

17. Fortin J, Leblanc M, Elgbeili G, Cordova MJ, Marin
MEF, Brunet A. The mental health impacts of receiving
a breast cancer diagnosis: A meta-analysis. Br J Cancer.
2021;125(11):1582-92. https://doi.org/10.1038/s41416-
021-01542-3.

18. Wadsworth LP, Wessman I, Bjornsson AS, Jonsdottir G,
Kristinsson SY. The half-painted picture: Reviewing the
mental health impacts of cancer screening. Medicine
(Baltimore). 2022;101(38):e30479. https://doi.org/10.1097/
md.0000000000030479.

19. WHO. International Agency for Research on Cancer, 2016.
Breast cancer screening. Available from:https://publications.
iarc.fr/Book-And-Report-Series/Iarc-Handbooks-Of-
Cancer-Prevention/Breast-Cancer-Screening-2016)
(Accessed May 14, 2023).

20. Fan L, Zheng Y, Yu KD, Liu GY, Wu J, Lu JS, et al. Breast
cancer in a transitional society over 18 years: Trends and
present status in shanghai, china. Breast Cancer Res Treat.
2009;117(2):409-16. https://doi.org/10.1007/s10549-008-
0303-z.

21. Wu Z, Liu Y, Li X, Song B, Ni C, Lin F. Factors
associated with breast cancer screening participation
among women in mainland china: A systematic review.
BMJ Open. 2019;9(8):¢028705. https://doi.org/10.1136/
bmjopen-2018-028705.

22.Lin WQ, Zhang YH, Gu YF, Yao J. Analysis of breast cancer
screening status and factors influencing screening rate in
perimenopausal women. Maternal and Child Health Care
of China. 2016;38(03):542-5.

23. Zhang X. Analysis of the current situation and influencing
factors of breast cancer screening in women over 40
years old in Suzhou. Modern preventive medicine.
2018;45(14):2554-7. http://xdyfyxzz.paperopen.com/oa/
DArticle.aspx?type=view&id=20181415.

24. Zhang X. H. Factors influencing female breast cancer
screening behavior based on the health ecological model.
Chang Chun: Jilin University. 2021.

25. Bao H, Liu L, Cong S, Wang F, Yu L, Fang L, et al.
Breast cancer awareness and association with frequency
of screening among women - china, 2020. China CDC
Wkly. 2023;5(15):327-32. https://doi.org/10.46234/
ccdew2023.063.

26. He J, Chen WQ, Li N, Shen HB, Li J, Wang Y, et al.
[china guideline for the screening and early detection of
female breast cancer(2021, beijing)]. Zhonghua Zhong
Liu Za Zhi. 2021;43(4):357-82. https://doi.org/10.3760/
cma.j.cn112152-20210119-00061.

27. Wu TY, Raghunathan V, Shi J, Hua W, Yu W, Deng,A.
Improving the Outcomes of Breast Cancer in China:
Physicians’ Beliefs, Recommendations, and Practices
for Breast Cancer Screening. Asian Pac J Cancer
Care. 2020;5(4):251-8. https://doi.org/10.31557/
apjcc.2020.5.4.251-258.

28. Ginsburg O, Yip CH, Brooks A, Cabanes A, Caleffi M,
Dunstan Yataco JA, et al. Breast cancer early detection: A
phased approach to implementation. Cancer. 2020;126 Suppl
10(Suppl 10):2379-93. https://doi.org/10.1002/cncr.32887.

29. Anastasi N, Lusher J. The impact of breast cancer
awareness interventions on breast screening uptake
among women in the united kingdom: A systematic
review. J Health Psychol. 2019;24(1):113-24. https://doi.
org/10.1177/1359105317697812.

30. Attipoe-Dorcoo S, Chattopadhyay SK, Verughese
J, Ekwueme DU, Sabatino SA, Peng Y. Engaging
community health workers to increase cancer screening:

Asian Pacific Journal of Cancer Prevention, Vol 26 2993



Tsu-Yin Wu et al

A community guide systematic economic review. Am J
Prev Med. 2021;60(4):e189-¢97. https://doi.org/10.1016/].
amepre.2020.08.011.

31. Roland KB, Milliken EL, Rohan EA, DeGroff A, White S,
Melillo S, et al. Use of community health workers and patient
navigators to improve cancer outcomes among patients
served by federally qualified health centers: A systematic
literature review. Health Equity. 2017;1(1):61-76. https://
doi.org/10.1089/heq.2017.0001.

32. LiuJ. The role of community health education interventions
in cervical cancer breast cancer screening. China Hospital
Medication Evaluation and Analysis. 2016;16(S1), pp.47-50.

33. Jiang Y, Zhang H, Guo L, Yan J. Application of the Greene
model in health education for community-based women’s
breast cancer screening. Chin Nurs Res. 2019;33(18):3264-6.

34. Qin X. Analysis of the effect of community health education
interventions in cervical and breast cancer screening.
Chinese Community Physicians. 2019;35(22):172-4.

35. Susan G. Organization. (n.d.). Komen educational
resources. Available from: https://www.komen.org/support-
resources/tools/komen-education-materials/?req_url=https://
komentoolkits.org/toolkits/ (Accessed May 21, 2023).

36. WuTY, Yu MY. Reliability and validity of the mammography
screening beliefs questionnaire among chinese american
women. Cancer Nurs. 2003;26(2):131-42. https://doi.
org/10.1097/00002820-200304000-00007.

37. Gu D. Chinese guideline on healthy lifestyle to prevent
cardiometabolic diseases. Chin Circ J.2020;35(3):209-
230. http://chinacirculation.org/Admin/UploadFile/Issue/
jyyydb2t.pdf.

38. Fan L, Strasser-Weippl K, Li JJ, St Louis J, Finkelstein
DM, Yu KD, et al. Breast cancer in china. Lancet Oncol.
2014;15(7):e279-89. https://doi.org/10.1016/s1470-
2045(13)70567-9.

39. The Society of Breast Cancer China Anti-Cancer Association
& Breast Oncology Group of the Oncology Branch of the
Chinese Medical Association, 2023. Guidelines for breast
cancer diagnosis and treatment by China Anti-Cancer
Association (2024 edition). China Oncol. 2023;33(12):1092-
187. https://doi.org/10.19401/j.cnki.1007-3639.2023.12.004.

40. Chen SL, Wang GR, Li QQ, Zhang T, Wang YY, Liu Y, Wu
TY. Analysis of the current situation and influencing factors
of women’s breast cancer screening behavior in Sichuan
Province. Modern preventive medicine. 2023;50(02):272-6.

41. WuIM., WuJL, Ren WH, Ma L, Pan XP, Zhao YX. Analysis
of breast cancer screening and influencing factors in some
rural regions of China. Med Soc. 2022;35(06):54-59.

42. Wu TY, Chen SL. Breast cancer screening practices and
related health beliefs among taiwanese nurses. Asia Pac J
Oncol Nurs. 2017;4(2):104-11. https://doi.org/10.4103/2347-
5625.204495.

43.0’Donovan J, O’Donovan C, Nagraj S. The role of community
health workers in cervical cancer screening in low-income
and middle-income countries: A systematic scoping review
of the literature. BMJ Glob Health. 2019;4(3):e001452.
https://doi.org/10.1136/bmjgh-2019-001452

44. O’Donovan J, Newcomb A, MacRae MC, Vieira D,
Onyilofor C, Ginsburg O. Community health workers
and early detection of breast cancer in low-income and
middle-income countries: A systematic scoping review
of the literature. BMJ Glob Health. 2020;5(5). https://doi.
org/10.1136/bmjgh-2020-002466

45. Cai SH. Study on the current situation and countermeasures of
human resource management in grassroots community health
service centers. China Management Informationization.
2019;22(24):80-81.

46. Wu TY, Lee J. Promoting breast cancer awareness and

2994 dsian Pacific Journal of Cancer Prevention, Vol 26

47.

48.

49.

50.

51.

screening practices for early detection in low-resource
settings. Eur J Breast Health. 2019;15(1):18-25. https://doi.
org/10.5152/ejbh.2018.4305

Wang Y, Pan DC, Cui SJ, Liu WC, Chang J, Zhang P. The
impact of systematic health education on breast cancer
screening. ] Hebei Med Univ. 2019;40(10):1177-9. https://
doi.org/10.3969/j.issn.1007-3205.2019.10.014

Chen L, Shi J, Liu Y. Population-based prognostic
parameters of breast cancer. Chinese Journal of Breast
Diseases. 2018:12(06):370-2. https://doi.org/10.3877/cma
.j.1ssn.1674-0807.2018.06.010

Feng R-M, Zong Y-N, Cao S-M, Xu R-H. Current cancer
situation in china: Good or bad news from the 2018 global
cancer statistics? Cancer Communications. 2019;39(1):22.
https://doi.org/10.1186/540880-019-0368-6

Luo Y, Yuan Y, Zhou Y. H, Fu J. X, Chen M. Z., Wang T.
Analysis on the status and influencing factors of breast cancer
and cervical cancer knowledge among the women in the poor
areas of Hunan Province. Maternal and Child Health Care
of China. 2022;35(17),pp.3130-4.

Zhang M, Bao H, Zhang X, Huang Z, Zhao Z, Li C, et al.
Breast cancer screening coverage - china, 2018-2019. China
CDC Wkly. 2023;5(15):321-6. https://doi.org/10.46234/
ccdew2023.062.

52.LiM, Wang H, Qu N, Piao H, Zhu B. Breast cancer screening

53.

and early diagnosis in china: A systematic review and meta-
analysis on 10.72 million women. BMC Womens Health.
2024;24(1):97. https://doi.org/10.1186/s12905-024-02924-4
National Health and Wellness Commission of the People’s
Republic of China, 2022. General Office of the National
Health and Wellness Commission on the issuance of cervical
cancer screening work program and breast cancer screening.
Available from: http://www.nhc.gov.cn/fys/s3581/202201/
cad44d88accadac49e12dab9176ae2 1 c.shtml.

Glolel

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



