
1Wu Z, et al. BMJ Open 2019;9:e028705. doi:10.1136/bmjopen-2018-028705

Open access 

Factors associated with breast cancer 
screening participation among women 
in mainland China: a systematic review

Zijing Wu,   1 Yu Liu,1 Xiaohan Li,1 Bing Song,1 Cuiping Ni,1 Frances Lin2

To cite: Wu Z, Liu Y, Li X, 
et al.  Factors associated 
with breast cancer screening 
participation among women 
in mainland China: a 
systematic review. BMJ Open 
2019;9:e028705. doi:10.1136/
bmjopen-2018-028705

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2018- 
028705).

Received 20 December 2018
Revised 06 August 2019
Accepted 09 August 2019

1School of Nursing, China 
Medical University, Shenyang, 
China
2School of Nursing and 
Midwifery, Menzies Health 
Institute Queensland, Griffith 
University, Gold Coast, QLD, 
Australia

Correspondence to
Dr Cuiping Ni;  cpni@ cmu. edu. cn

Research

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Strengths and limitations of this study

 ► This is the first systematic review to analyse the em-
pirical evidence for factors associated with breast 
cancer screening participation among women in 
mainland China.

 ► There was a lack of consistency in the definition and 
measurement of related factors among the includ-
ed studies, which makes the comparison of results 
difficult.

 ► The level of evidence from the included studies was 
low, with all of the included studies being cross-sec-
tional studies, which suggests that more research 
with rigorous methodologies is required to better 
understand the factors associated with breast can-
cer screening participation among women in main-
land China.

AbStrACt
Objectives Although detecting breast cancer at an early 
stage through screening has been clearly shown to be an 
effective strategy, the screening participation rate in China 
remains low. This systematic review sought to synthesise 
the current evidence to identify factors associated with 
breast cancer screening participation among women in 
mainland China.
Design This study was a systematic review.
Data sources Studies were collected from PubMed, 
PsycINFO, CINAHL, EMBASE and three major Chinese 
databases, specially China National Knowledge 
Infrastructure, Chongqing VIP and Wanfang Data.
Eligibility criteria All included papers were original 
research studies with a longitudinal or cross-sectional 
study design that considered associated factors of breast 
cancer screening participation among women in mainland 
China.
Data extraction and synthesis Study selection, data 
extraction and quality assessment were conducted 
independently by two reviewers, involving a third to help 
reach a consensus when necessary. Primary outcomes 
of interest included factors associated with breast cancer 
screening participation.
results A total of 19 studies were included in this review. 
Based on these studies, geographical region, a personal 
history of breast disease, past screening behaviours for 
breast disease, physical examination and the availability 
of medical specialists/equipment for breast examination 
were consistently associated with participation in breast 
cancer screening, while residential area, ethnicity and 
attitude towards breast cancer screening appeared to be 
associated with participation in breast cancer screening. 
There were additionally some factors with even more 
limited evidence with which to ascertain their association 
with screening participation.
Conclusions There exists a wide range of factors 
that influence breast cancer screening participation in 
mainland China. These findings could help to inform future 
research and policy efforts.

IntrODuCtIOn
Breast cancer is the most commonly diag-
nosed cancer in women worldwide and one 
of the most common causes of death from 
cancer globally.1 In China, breast cancer 
is now the most common cancer as well as 
the leading cause of cancer-related death.2 

Although the breast cancer incidence rate in 
China is lower than those in Western coun-
tries, breast cancer incidence in China has 
still increased dramatically since the 1990s.3 
In 2012, approximately 187 213 new cases of 
breast cancer were diagnosed, with 47 984 
deaths attributed to the disease in China that 
same year.4 Furthermore, in China, the mean 
age of women diagnosed with breast cancer 
is 45–55 years of age, which is younger than 
those who typically receive the diagnosis in 
Western countries.2

Detecting breast cancer at an early and 
treatable stage through screening has been 
shown to reduce mortality and improve 
survival.5 6 The breast cancer screening guide-
lines issued by the US Preventive Service Task 
Force (2016) suggest women aged 50–74 years 
undergo biennial screening mammography 
(MMG) and also recommend screening be 
completed for women aged 40–49 years if 
the benefits of screening outweigh the risks.7 
Female breast cancer mortality rates have 
been declining over the past two decades 
in the USA in part due to improvements in 
early detection by screening and treatment.1 
Currently, in China, there is no nationwide 
breast cancer screening programme, and 
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the guidelines for breast cancer screening practices are 
different from those in Western countries. In addition to 
clinical breast examination (CBE), ultrasonography has 
been employed as an alternative option to MMG. The 
Chinese Anti-Cancer Association published guidelines 
for breast cancer screening in 2017, which suggest that 
women aged 40 years or older attend CBE in combination 
with either MMG or ultrasonography annually.8 However, 
despite the available clinical evidence regarding the 
importance of screening, the participation rate of breast 
cancer screening remains low in China. A large-scale 
national study conducted in China reported the overall 
participation rate of breast cancer screening among 
women aged 35–69 years was only 22.5%.9

While a number of systematic reviews reporting factors 
related to breast cancer screening have been published 
in the last decade, most of them only included studies 
conducted in developed countries.10–15 To our knowledge, 
there is no systematic review published to date on the 
Chinese population concerning factors contributing to 
breast cancer screening. Previous reviews suggested that 
factors influencing breast cancer screening participation 
included sociodemographic factors (eg, age, education, 
marital status, ethnicity and income), personal attitudes 
and beliefs, knowledge, acculturation, access to health, 
social support, social influence and culture norms.10–15 
Over the past five decades, although China has under-
gone significant development and remarkable change 
in its socioeconomic hierarchy, a disparity in healthcare 
services still exists between the rural and urban areas of 
China because of the large and widely dispersed popu-
lation. Also, in Chinese culture, women hold different 
beliefs about the body, illness and health as compared 
with those in Western culture.16 Therefore, a review on 
factors contributing to breast cancer screening partici-
pation among Chinese women is needed. Furthermore, 
considering the differences in the healthcare systems of 
Taiwan, Hong Kong and mainland China, this review 
will only include studies conducted involving mainland 
Chinese women. The purpose of this systematic review 
was, therefore, to synthesise current evidence and iden-
tify factors associated with breast cancer screening partici-
pation among women in mainland China. This review will 
hopefully inform future policy efforts and research on 
interventions to improve breast cancer screening partici-
pation among women in mainland China.

MEthODS
Search strategy
The review was performed according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses guidelines.17 The research question was what are the 
factors associated with breast cancer screening partici-
pation among women in mainland China? We searched 
the following databases: PubMed, PsycINFO, CINAHL, 
EMBASE and three major Chinese databases, specially 
China National Knowledge Infrastructure, Chongqing 

VIP and Wanfang Data. Search terms used included a 
combination of the following: ‘breast cancer’, ‘screening’, 
‘detection’, ‘mammogra*’, ‘clinical breast exam*’, 
‘China’, ‘Chinese’, ‘factor’, ‘predict*’, ‘associat*’, ‘relat*’ 
and ‘determin*’ (see online supplementary file 1, table 
1). All database searches were performed from the time 
of database inception to 30 July 2019. Additional arti-
cles were identified by examining the reference lists of 
retrieved studies.

Selection criteria
Studies were included if they (1) defined the method of 
breast cancer screening as MMG, ultrasound or CBE; (2) 
addressed associated factors of breast cancer screening 
participation; (3) employed a longitudinal or cross-sec-
tional design; (4) included women who were aged 18 
years or older; (5) compared groups of women who partic-
ipated and did not in breast cancer screening; (6) were 
conducted in mainland China and (7) were published in 
Chinese or English.

Studies were excluded if they met the following criteria: 
(1) were not original studies, such as commentaries, edito-
rials, conference abstracts, opinion statements, practice 
guidelines or case reports; (2) were studies on screening 
tests performed after the diagnosis of breast cancer; (3) 
were studies on genetic testing and counselling in breast 
cancer; (4) were studies focused on general cancer 
screening but not specifically on breast cancer screening 
and (5) were studies that included breast self-examina-
tion (BSE), where the results for breast cancer screening 
were not clearly separated from those of BSE. With regard 
to BSE, other research suggests it neither improves early 
diagnosis rate nor reduces mortality.18 Nevertheless, as it 
could somewhat improve public awareness, BSE is consid-
ered an important part of health education.8

The study selection process involved two steps. An 
initial screening of titles and abstracts was conducted 
against the inclusion/exclusion criteria. Then, full texts 
of the articles identified during the initial screening were 
examined. Two authors (ZW and CN) independently 
completed these two steps. A third reviewer (YL) was avail-
able to resolve disagreements between the two reviewers 
related to the two steps of the screening process where 
necessary.

Quality assessment
Quality assessments of the included articles were 
conducted by two independent reviewers (ZW and CN) 
using the criteria developed by Johannesen and LoGiu-
dice,19 who provided a simple appraisal tool to measure 
the main factors affecting study quality. The quality 
assessment tool consisted of eight items that must be 
met, including (1) clearly defined inclusion and exclu-
sion criteria; (2) minimised selection bias; (3) a good 
response rate (ie, ≥80%); (4) well-defined outcome; (5) 
outcome measured with a valid and reliable instrument; 
(6) well-defined risk factors; (7) risk factors measured 
with valid and reliable instruments and (8) findings 
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adjusted for confounding risk factors (see online supple-
mentary file 1, table 2). For each item, if the criterion was 
achieved, one point was awarded, with the highest score 
possible being eight points. Included studies were further 
classified into the two groups of high quality (≥5 points) 
or low quality (≤4 points).19 Any disagreements were 
resolved through discussion with the third reviewer (YL).

Data extraction
Data extraction was independently performed by one 
author (ZW) using a data extraction form and checked 
by a second author (CN). The information extracted 
included first author, year of publication, study design, the 
place where the study was performed, sampling method, 
the place where the women were recruited, sample size, 
age, breast cancer screening method, screening participa-
tion rate, conceptual framework, identified factors associ-
ated with breast cancer screening participation, and the 
estimates of associations between factors and screening 
participation (table 1 and online supplementary file 1, 
table 3).

Data synthesis
A meta-analysis was not performed due to observed 
heterogeneity in terms of the measurement of related 
factors, the screening method and the reference period 
between the screening visit and the questionnaire assess-
ment across the studies. Instead, a narrative synthesis was 
performed.

Patient and public involvement
No patients or members of the public were involved in 
this review.

rESultS
Search outcomes
A total of 2538 articles were initially identified and 
retrieved from the databases mentioned above. After 
removing duplicates and further screening the titles 
and abstracts, 42 papers were included in the full-text 
screening step. A total of 19 papers were subsequently 
included in this review. Figure 1 shows the process of 
study selection.

Study characteristics
Table 1 summarises the 19 included studies. All studies 
employed a cross-sectional design to examine factors asso-
ciated with breast cancer screening participation. Across 
the studies, there were differences in the breast cancer 
screening method used and the length of the reference 
period between the screening visit and the question-
naire assessment as well as the measurement of related 
factors. Eight studies defined the method of breast cancer 
screening as CBE, MMG or ultrasound9 20–26; five studies 
defined it as MMG or ultrasound27–31; and one study 
defined it as MMG only.32 Five studies examined the asso-
ciated factors of CBE and MMG.33–37 Most studies did 
not state how many years passed between the screening 

visit and the questionnaire assessment. The participation 
rate of breast cancer screening was measured by self-re-
ported data in all studies. The sample size of the included 
studies varied from 326 to 72 511 individuals. Most of 
the studies reported data from only one city, while two 
national studies included samples from most geograph-
ical regions in China,9 24 and one study included partic-
ipants from multiple geographical areas in China.23 The 
health belief model was used as a theoretical framework 
in five studies,22 31 33 36 37 while one study was guided by 
the Knowledge–Attitude–Practice Model,35 and another 
study used Andersen’s behavioural model of health 
service use.26 The remaining 12 studies did not report 
using any specific theoretical framework.

Regarding the quality assessment, all studies achieved 
a quality score of 5 or more points out of a maximum of 
8 points and were rated as being of a high quality. The 
most common observed problem was lower validity and 
reliability of the outcomes measure, with all 19 studies 
using self-reported data. The second common problem 
noted was sampling bias, with nearly half of the studies 
(n=10) using convenience sampling, followed by a lack 
of a clear description regarding whether related factors 
were measured with valid and reliable instruments (n=5). 
Additionally, one study did not clearly define factors asso-
ciated with breast cancer screening,25 and one study had 
a low response rate of 77.62%.26

Factors associated with breast cancer screening participation
Table 2 presents the factors associated with breast cancer 
screening participation identified in the included studies. 
These associated factors are organised into five catego-
ries, including sociodemographic factors, health-related 
factors, knowledge, perceptions and cues to action.

Sociodemographic factors
There were nine sociodemographic factors identified in 
the included studies. Among them, three factors displayed 
a clear relationship with breast cancer screening partic-
ipation (table 3). First, geographical region displayed a 
consistent association with participation in breast cancer 
screening: women from Eastern China had a higher partic-
ipation rate of breast cancer screening when compared 
with those from Western China.9 23 24 In two nationwide 
studies with random samples, living in Eastern China 
increased the participation rate, with an OR of 1.5,24 while 
living in Western China decreased the participation rate, 
with an OR of 0.54.9 Residential area and ethnicity also 
demonstrated a pattern indicating association with partic-
ipation in breast cancer screening. Women living in rural 
areas were less likely to attend breast cancer screening as 
compared with those living in urban areas.9 20 21 33 Ethnic 
minority women were also less likely to undergo breast 
cancer screening in comparison with Han women (the 
largest ethnicity in China).9 23 32 The evidence for rela-
tionships involving age, education level, employment, 
marriage, household income or medical insurance was 
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Figure 1 Flow chart of the study selection process. CNKI, China National Knowledge Infrastructure.

more unclear, because different studies reported incon-
sistent findings.

health-related factors
There were eight health-related factors identified in the 
included studies. Having a personal history of breast 
disease was consistently associated with participation in 
breast cancer screening (table 4).20 27 33–35 For example, in 
a study involving 1560 community women from Urumqi, 
having a personal history of breast disease increased 
the rate of undergoing CBE (OR 13.05) and MMG (OR 
4.20).35 In contrast, there was no consistent association 
pattern reported for family history of breast cancer, early 
menarche, perceived health status, family history of other 
cancer, history of induced abortion, body mass index or 
history of childbirth.

Knowledge
For the factor of knowledge, there was no clear associa-
tion with participation in breast cancer screening. Four 
studies reported that women with a high level of knowl-
edge about the risk factors, symptoms, and screening 

methods of breast cancer were more likely to undergo 
breast cancer screening in comparison with those with a 
lower level of knowledge.20 27 28 36 However, the other four 
studies did not observe any effect of breast cancer knowl-
edge on participation in breast cancer screening.23 30 35 37

Perceptions
There were eight factors related to perceptions identi-
fied from the included studies. Attitude towards breast 
cancer screening displayed the most consistent asso-
ciation with participation in breast cancer screening. 
Women with a positive attitude towards breast cancer 
screening were more likely to undergo breast cancer 
screening (table 4).23 28 37 For example, in Tian et al’s 
study containing random population samples from 
three provinces, a positive attitude towards breast cancer 
screening increased the participation rate for both urban 
women (OR 2.58) and rural women (OR 7.97) alike.23 
Separately, there was no consistent pattern of association 
reported for either perceived barriers, perceived bene-
fits, perceived susceptibility or perceived severity of breast 
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Table 2 Factors and associations (or non-associations) with participation in breast cancer screening among women in 
mainland China

Category Factor

Studies displaying a 
positive association
(p<0.05)

Studies displaying a 
negative association
(p<0.05)

Studies displaying no 
association
(p≥0.05)

Sociodemographic 
factors

Geographical region (Eastern China) 9,23, 24

Residential area (living in urban areas) 9,20,21,33 24

Ethnicity (ethnic majority) 9,23, 32 24, 35

Older age 36 9, 24, 25 20, 22, 23, 28, 29, 30, 
37

Being married 9, 34 20, 24-26, 28, 29, 31, 
33, 35

Higher education 9, 20-24, 26, 31, 32, 
35

27-30, 33, 34, 37

Being employed 9, 20, 35, 36 34 23, 26, 29, 31, 32, 37

Higher household income 9, 26, 27, 29, 31, 33 22, 25, 28, 34, 35, 37

Medical insurance 9, 24 27, 28, 30, 33, 37

Health-related factors Body mass index   27 32

History of childbearing
(none or one child)

32 35

Personal history of breast disease 20, 27, 33-35

Family history of breast cancer 31 20, 27, 35, 36

Family history of other cancer   27, 35

Age ≤12 years at menarche 32 27

Perceived poor health status 9, 36 32, 34

History of induced abortion   27

Knowledge High level of knowledge about breast 
cancer

20, 27, 28, 36 23, 30, 35, 37

Perceptions Positive attitude towards breast cancer 
screening

23, 28, 37 35

Perceived less barriers to breast cancer 
screening

22, 34 30-32

High perceived benefits of screening 22, 32 30, 31

High perceived susceptibility to breast 
cancer

22, 31, 36 27

High perceived severity of breast cancer 22 31

High self-efficacy 30, 31

High level of social support 36

Quality of life 26

Cues to action Access to breast cancer information 36

Past screening behaviours for breast 
disease

25, 30, 35, 37

Physical examination 9, 21, 37

Opportunity to attend breast examination 33, 34

Availability of medical specialists/
equipment for breast examination

26, 34, 36

Being aware of free screening policy 28

Physical recommendation 37

cancer. Although self-efficacy,30 31 social support36 and 
quality of life26 were reported to be positively associated 
with breast cancer screening participation, these three 
factors were examined only in one or two studies, which 
provided weak evidence.

Cues to action
A total of seven factors of cues to action were identified 
from the included studies. All seven factors were reported 
positively associated with participation in breast cancer 
screening, and three of these factors were examined in 
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Table 3 Main sociodemographic factors associated with participation in breast cancer screening among women in mainland 
China

First author, publish year

Geographical region Residential area Ethnicity

Group OR (95% CI) Group OR (95% CI) Group OR (95% CI)

Bao, 20189 Central China 
versus Eastern 
China

0.51 (0.28 to 
0.90)

Rural versus 
Urban

0.91 (0.83 to 
0.99)

Other ethnicity 
versus Han

0.88 (0.79 to 
0.98)

Western China 
versus Eastern 
China

0.54 (0.32 to 
0.92)

Chen, 200733   Urban versus 
Suburban

For CBE
1.67 (1.21 to 
2.30)

  

Gang, 201332   Being Chinese 
versus Korean-
Chinese

2.20 (1.22 to 
3.95)

Huang, 201120   Under-
developed 
rural versus 
Developed 
urban

For never 
attending 
screening
12.01 (2.99 to 
48.27)

  

Mu, 201521   Urban versus 
Rural

4.54 (2.63 to 
7.84)

  

Tian, 201823   For urban 
women

    For rural women

Central China 
versus Western 
China

3.32 (1.70 to 
6.48)

Non-Han versus 
Han

0.32 (0.14 to 
0.94)

Eastern China 
versus Western 
China

10.57 (4.98 to 
22.41)

  For rural women

Central China 
versus Western 
China

9.11 (2.97 to 
27.89)

Wang, 201324 Eastern China 
versus Western 
China

1.5 (1.2 to 2.0)     

Middle China 
versus Western 
China

1.0 (0.9 to 1.3)

CBE, clinical breast examination.

at least three studies, yielding much stronger evidence 
(table 5). For the factor of past screening behaviours 
for breast disease, the adoption of one breast cancer 
screening method was positively associated with having 
other breast screening methods.25 30 35 37 For example, Wu 
et al’s study found that undergoing monthly BSE and a 
CBE in the past 2 years increased the rate of undergoing 
MMG/ultrasound (OR 4.53 and OR 3.04, respectively).30 
For physical examination, women who received a physical 
examination in the past were more likely to participate 
in breast cancer screening.9 21 37 As an example, a study 
including 4154 women from Liaoning province reported 
that having a physical examination in the past increased 
the breast cancer screening participation rate, with an 
OR 8.05.21 Availability of medical specialists/equipment 
for breast examination was also positively related to breast 

cancer screening.26 34 36 Specially, in a study with 6520 
women from Jiangsu Province, the availability of female 
medical faculty when requested in township facilities 
improved the participation rate, with an OR 2.98.26

DISCuSSIOn
To our knowledge, the present study is the first system-
atic review to identify factors associated with breast cancer 
screening participation among women in mainland 
China. Findings from this review could help to identify 
subgroups of women who are less likely to attend breast 
cancer screening visits and guide the development of 
effective health programme aiming to promote breast 
cancer screening practices among mainland Chinese 
women.
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Table 4 Main factors related to health and perceptions associated with participation in breast cancer screening among 
women in mainland China

First author, 
publish year

Personal history of breast disease Attitude towards breast cancer screening

Group OR (95% CI) Group OR (95% CI)

Chen, 200733 Yes versus No For CBE: 4.07 (2.45 to 
6.78)

Yes versus No For MMG: 3.91 (2.58 to 
5.93)

Huang, 201120 No versus Yes For never attending 
screening:
3.60 (1.02 to 12.65)

Chen, 201334 Yes versus No For CBE: 5.93

Yes versus No For MMG: 3.78

Cheng, 201827 Yes versus No For never attending 
screening: 0.26

Fang, 201728   Positive attitude versus Negative 
attitude

2.15 (1.18 to 4.69)

Guo, 201135 Yes versus No For CBE: 13.05 (8.57 to 
19.85)

Yes versus No For MMG: 4.20 (3.04 to 
5.79)

Tian, 201823   Positive attitude versus Negative 
attitude

For urban women: 2.58 (1.38 
to 4.83)

Positive attitude versus Negative 
attitude

For rural women: 7.97 (4.08 to 
15.57)

Wang, 201537   High level of health belief versus 
Low level

For MMG: 3.71 (1.43 to 9.65)

CBE, clinical breast examination; MMG, mammography.

The included studies vary in terms of targeted age 
groups, sample sizes and methods of breast cancer 
screening. Also, the factors associated with screening 
attendance for different methods of breast cancer 
screening were measured by different tools among the 
various studies. All cross-sectional studies used self-re-
ported screening practices without verification. Only 
seven studies were guided by a theoretical framework, 
and many of them focused on the sociodemographic vari-
ables influencing breast cancer screening participation, 
with a few factors regarding health condition, knowledge, 
perceptions and cues to action similarly included in the 
analysis. Due to the difference in the definitions and 
measurements of associated factors, it is difficult to accu-
rately compare these factors across the studies. Further-
more, the findings about the factors influencing breast 
cancer screening participation should be interpreted 
with caution due to the availability of breast cancer 
screening programme. Although the Chinese govern-
ment has introduced breast cancer screening efforts such 
as a programme promoting free examination for two 
cancers (breast and cervical cancer) among rural women 
and the Cancer Screening Programme in Urban China, 
these initiatives are accessible by only a finite number of 

women, leaving a substantial number of women in China 
still unable to access such programme.38

The associations between breast cancer screening 
participation and sociodemographic characteristics 
among women were complex. Geographical region 
was consistently reported to influence breast cancer 
screening participation in two studies including a nation-
ally representative population sample9 24 and one study 
that included a population sample from three provinces 
of China.23 Women from Western China were less likely 
to participate in breast cancer screening when compared 
with those from Eastern China. Across China, there are 
major differences in economic and sociocultural devel-
opment, and the healthcare system. The economic status 
and healthcare services of Western China are the least 
developed, which may explain the difference in screening 
participation rate. Living in urban areas also appeared to 
positively predict participation in breast cancer screening, 
which further confirms an economic influence on breast 
cancer screening participation. This finding suggests that 
developing effective breast cancer screening programme 
must consider local economic conditions and low-cost 
screening strategies.

A lack of medical insurance has been found to be a 
barrier to breast cancer screening participation in recent 
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Table 5 Main factors of cues to action associated with participation in breast cancer screening among women in mainland 
China

First author, 
publish year

Past screening behaviours for breast 
disease Physical examination

Availability of medical specialists/
equipment for breast examination

Group OR (95% CI) Group OR (95% CI) Group OR (95% CI)

Bao, 20189 Time since 
last physical 
examination

1–3 years versus 
<1 year

0.90 (0.83 to 
0.97)

>3 years versus 
<1 year

0.87 (0.79 to 
0.96)

Never physical 
examination 
versus <1 year

0.30 (0.28 to 
0.32)

Chen, 201334 Professional medical 
staffs in the hospital: yes 
versus no

For CBE: 2.80

Professional equipment 
in the hospital: yes versus 
no

For MMG: 1.38

Guo, 201135 Previous BSE behaviour:
yes versus no

For CBE:
2.32 (1.77 to 3.12)

For MMG

Previous BSE behaviour:
yes versus no

1.69 (1.24 to 2.29)

Previous CBE behaviour:
yes versus no

32.33 (7.90 to 
132.28)

Mu, 201521 Having physical 
examination in 
the past: yes 
versus no

8.05 (4.85 to 
13.37)

Pan, 201336 Availability of medical 
specialists/equipment for 
breast examination:
yes versus no

For CBE:
2.16 (1.25 to 
3.74)

Wang, 201537 Previous BSE behaviour: 
yes versus no

For CBE
3.870 (2.08 to 
7.20)

Regular check-
up:
yes versus no

For CBE
4.34 (2.30 to 
8.21)

Previous BSE behaviour: 
yes versus no

For MMG
4.50 (1.41 to 
14.36)

Wu, 201230 Having performed 
monthly BSE: yes versus 
no

4.53 (1.94 to 
10.57)

Having had CBE in the 
past 2 years: yes versus 
no

3.04 (1.56 to 5.92)

Yan, 201725 Previous breast disease 
inspection: yes versus no

1.89 (1.06 to 2.49)

You, 201926 Availability of female 
medical faculty when 
requested in township 
facilities: yes versus no

2.98 (2.48 to 
3.58)

BSE, breast self-examination; CBE, clinical breast examination; MMG, mammography.

reviews10 14 39; however, evidence regarding medical insur-
ance as a predictor of breast cancer screening participa-
tion was weak in this review, due to inconsistent findings 
among the different studies. This could be explained 

by urban–rural disparities in medical insurance.40 It is 
likely that some of the effects of medical insurance were 
captured in the effects of the residential area compo-
nent. However, in China, most breast cancer screening is 
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opportunistic, and women have to pay for the screening 
test, as it is not covered by medical insurance. A lack of 
reimbursement for accessing the service can hinder 
the uptake of breast cancer screening. In the USA, the 
combination of health insurance and government assis-
tance promotes widespread adoption of breast cancer 
screening.5 This suggests that the Chinese government 
should consider expanding medical insurance coverage 
to include breast cancer screening, and further studies 
are needed to explore the economic feasibility. Besides, 
special attention should be paid to women of ethnic 
minorities, because our data show that the participation 
rates among these women were much lower than those 
living in mainstream society. To improve the participation 
rates of screening among ethnic minorities, it is likely 
necessary to tailor interventions with culturally accepted 
languages and health promotion channels according to 
ethnic characteristics.

A personal history of breast disease, past screening 
behaviours for breast disease, physical examination and 
the availability of medical specialists/equipment for 
breast examination were consistently reported to influ-
ence breast cancer screening participation. These find-
ings are in accordance with the findings from a review on 
MMG screening among American women14 and a review 
on breast cancer screening among Korean-Americans.10 
Women with these characteristics have more opportuni-
ties to visit health providers and get a recommendation 
about taking the test for diagnosis. The encounter can 
act as an opportunity to educate women about the impor-
tance of breast cancer screening. It means that health 
providers need to play a more active role in promoting 
breast cancer screening during their contact with women.

Although recent reviews report knowledge about symp-
toms, risk factors and screening methods of breast cancer 
is an important predictor of participation in breast cancer 
screening,12 13 15 39 41 this review did not provide strong 
evidence regarding the effect of knowledge due to incon-
sistent findings between different studies. This might be 
explained by poor awareness and knowledge about breast 
cancer among Chinese women, which was reported by 
several studies.42–44 Given the rapid increase in breast 
cancer incidence, improving the knowledge about breast 
cancer screening as one of the educational components 
should be a high priority in the national health agenda. 
Nowadays, in China, the primary information sources of 
breast cancer screening are mass media, relatives or friends 
and healthcare providers.35 However, a systematic review 
of cancer screening interventions among Asian women 
reported that print materials and media campaigns alone 
are ineffective. They are likely to work if combined with 
interventions targeting health providers.45 Thus, it is vital 
to collaborate with health providers to explore more 
effective ways to convey information on breast cancer 
screening to women, especially those who have not previ-
ously participated in any screening practice.

Associations between perceptional factors and breast 
cancer screening participation are consistent with the 

health belief model, which suggests that self-efficacy, 
perceived benefits, perceived susceptibility, perceived 
severity and perceived barriers can affect breast cancer 
screening participation. However, these items’ predictive 
powers were evaluated in only a few studies. In line with 
the previous review among Asian women,15 46 the attitude 
about breast cancer is a significant predictor. Limited 
knowledge about breast cancer screening can contribute 
to a negative attitude, which further reflects the impor-
tance of education. However, due to the cultural char-
acteristics of modesty and privacy, Chinese women may 
feel embarrassed to discuss breast issues or show their 
breasts to others, especially a male physician.16 Future 
researchers should focus on qualitative studies exploring 
cultural factors associated with screening participation. 
For the factor of perceived barriers, the tool measuring 
it used by included studies mainly focused on individual 
burden without a systematic perspective. Identifying 
barriers to early detection is a vital component of breast 
cancer control programme.47 Future studies should 
explore a broader understanding of barriers to breast 
cancer screening with a qualitative design method.

limitations
There are several limitations in this review. First, the level 
of evidence from the included studies was low, with all of 
the included studies being cross-sectional studies. Second, 
all studies used self-reported data, which may lead to the 
over-reporting or under-reporting of screening participa-
tion. Future studies should combine self-reporting with 
medical record reviews to ensure accuracy. Third, there 
was a lack of consistency in the definitions and measure-
ments of related factors as well as in the screening method 
and reference period between the screening visit and the 
questionnaire assessment across the studies. The observed 
heterogeneity makes the comparison of results across 
studies difficult and limits our ability to make recommen-
dations regarding strategies to facilitate participation in 
breast cancer screening. Future studies with prospective 
methodologies using consistent measurement could 
provide strong evidence.

COnCluSIOnS
In summary, by synthesising findings from quantitative 
studies, this systematic review offered a broad perspective 
on the factors influencing breast cancer screening partic-
ipation among women in mainland China. The findings 
of this review have several implications for health practice 
and research. To reduce disparities in attending breast 
cancer screening among women in mainland China, 
multistrategy interventions tailored to certain geograph-
ical regions and health beliefs should be developed. In 
order to promote breast cancer screening participation 
among mainland Chinese women, more research with 
rigorous methodologies is also needed to fully under-
stand the factors associated with breast cancer screening 
participation. Future studies should make use of data 
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obtained from healthcare organisations and the public 
health surveillance system and apply a longitudinal study 
design to examine the factors related to breast cancer 
screening participation. Future studies should focus on 
multiple levels to understand the biological, psycholog-
ical, sociocultural and environmental factors influencing 
breast cancer screening participation based on a theoret-
ical framework.
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