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Introduction

Breast cancer is the most common malignancy in women 
worldwide, causing an increasing socioeconomic burden. 
Despite a lower but increasing incidence, breast cancer 

in China is more likely to be identified at advanced stages 
compared to western counties (1), and relevantly the 
5-year survival rate is lower (2). The needs of improving 
early detection and early treatment of breast cancer are 
immediate and substantial.
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Traditional methods of breast cancer detection 
include breast self-examination (BSE) and clinical breast 
examination (CBE), by which means tumors are only 
detectable after symptoms and/or signs onset. With the 
advent of the mammographic screening, detection of 
subclinical diseases became possible. Benefit on long-
term survival from organized (annual or biennial) 
mammographic screening in asymptomatic populations has 
been proven in randomized controlled trials and is widely 
accepted based on experiences from developed countries 
(3,4). However, national-wide mammographic screening 
program is impractical in many low- and middle-income 
countries. Instead, CBE by experienced physicians has been 
recommended as both an educational and screening tool in 
resource-limited areas (5).

In China, screening starts relatively late at the dawn of 
the 21st century. And despite implementation of several 
large-scale screening programs such as the 2008 Chinese 
National Breast Cancer Screening Program, only a small 
fraction of the entire population was covered (6). A cross-
sectional study conducted in Beijing several years ago 
involving more than 3,000 individuals diagnosed with 
primary breast cancer in 2008 reported a screen-detection 
rate of only 5.2%, which was much lower compared to the 
USA over the same period (about 58%) (7,8).

This study aimed to reveal the current situation of breast 
cancer detection and screening in Beijing over a decade of 
efforts, and to determine potential barriers to screening 
in a Chinese breast cancer patient cohort. We believe 
such knowledge may guide in designing more rational and 
effective preventive strategies in the future. We present 
this article in accordance with the STROBE reporting 
checklist (available at https://tbcr.amegroups.com/article/
view/10.21037/tbcr-22-2/rc).

Methods

This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study 
was reviewed and approved by the Ethics Committee of 
Tsinghua Changgung Hospital (No. 21381-0-01). Informed 
consent was obtained from all individual participants 
included in the study.

Study population

All female patients who were newly diagnosed with 
histologically confirmed breast cancer in Beijing Tsinghua 

Changgung Hospital from Jan 2015 to July 2021 were 
eligible for this study. After excluding 13 deceased patients, 
310 of 344 (90.1%) consecutive patients who were 
living at the time of the study consented to participate.  
Eight patients refused to participate and the remaining 26 
were lost follow-up.

Data collection and variable definitions

Electronic medical records were retrieved including 
age, body mass index (BMI), clinical notes, radiology 
images and reports, operation records and pathological 
reports. Required information on screening history and 
socioeconomic status were obtained through face-to-face or 
phone interviews by trained interviewers using a structured 
questionnaire, including mode of detection, screening 
frequency, screening modality, self-perceived barrier to 
screening, education level, type of insurance, family income 
and working status. Disease stage at diagnosis was assigned 
according to 2017 American Joint Committee on Cancer 
(AJCC) Cancer Staging Manual (8th edition). Patients were 
categorized as ever-screened (ES) or never-screened (NS) 
group based on their past screening behavior.

Statistical analysis

Statistical analysis was performed using IBM SPSS software, 
version 25.0, and Graphpad Prism software, version 8.0. 
Differences in categorial variables such as marital status 
between two groups were compared using chi-square 
tests or Fisher’s exact tests as appropriate. Differences in 
continuous variables such as age and BMI were compared 
with t-tests. All tests were two-sided, and a P value of <0.05 
was considered statistically significant.

Results

Mode of detection and cancer stage

The mean age at diagnosis of our study cohort was 57.5 years, 
with a range of 27 to 90 years. Mode of detection and initial 
breast symptoms and signs were summarized in Table 1. 
A total of 225 (72.6%) had self-detected diseases, 95.1% 
through a palpable breast lump. Less commonly seen 
symptoms and signs included nipple discharge, change of 
breast size, dimple sign, peau d’orange, nipple retraction, 
etc., each accounting for less than 10%. A total of 77 (24.8%) 
were detected by screening, mostly by ultrasonography and 
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only 1 by mammography. A total of 3 (1.0%) patients were 
detected through CBE: 1 didn’t undergo imaging screening 
and the other 2 were negative in the following ultrasound 
screening. But all 3 patients had positive imaging findings 
upon presentation at our hospital. A total of 5 (1.6%) 
patients were diagnosed incidentally by chest CT/MRI 
while evaluating another disease.

Mode of detection has been related to stage and 
prognosis of breast cancer (9). Consistent with previous 
studies, we found that screen-detected diseases were at 
earlier stages compared to self-detected diseases (Figure 1). 
But unexpectedly, there were still quite a few (32.2%) self-

detected breast cancers diagnosed at stage 0–I, while the 
remaining 67.8% were at advanced stages (stage II–IV). 
Moreover, among the 3 patients that were detected by CBE, 
2 had stage I diseases while the other had stage IV disease 
because she did not go visiting a doctor in 3 years until the 
tumor markedly increased in size.

Current situation of breast cancer screening

Age distribution and screening rates were depicted in Figure 2.  
Among total 310 patients, 166 (53.5%) had a history of 
breast cancer screening (ES). As illustrated in Figure 2, 
screening rate was higher in patients aged 59 and below 
and decreased with age, which was consistent with the fact 
that currently most screenings were provided by employers’ 
health check-up benefit and in some cases, they stopped 
providing it once the employee retired. For patients aged 
40–69, who are the main target population of screening, 
screening rate was 57.4%.

Table 2 shows the modality and frequency of previous 
screening in ES patients. The most common screening 

Table 1 Mode of detection of breast cancers

Mode of detection Patient number (%)

Self-detection† 225 (72.6)

Breast lump 212 (95.1)

Nipple discharge 22 (9.9)

Change in breast shape 22 (9.9)

Nipple retraction 20 (9.0)

Redness and/or swelling 16 (7.2)

Axillary lump 8 (3.6)

Ulceration 6 (2.7)

Pruritus 5 (2.2)

CBE 3 (1.0)

Ultrasound screening 76 (24.5)

Mammographic screening 1 (0.3)

Chest CT/MRI 5 (1.6)
†, data on initial symptoms and signs of 2 self-detected patients 
were missing. CBE, clinical breast examination; CT, computed 
tomography; MRI, magnetic resonance imaging.
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Figure 2 Age distribution of breast cancer patients according to 
screening behavior. Number of total patients and percentage of ES 
patients by different age range were labeled on top of each column. 
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Table 2 Screening modality and frequency of breast cancer patients

Ultrasonography
Mammography

Never Occasional† Biennial Annual

Never 144 5 0 0

Occasional† 31 4 0 0

Biennial 11 3 1 0

Annual 87 16 3 5
†, screening interval longer than 2 years or had screened once only.
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approach used was ultrasonography: 129 (77.7%) with 
ultrasonography alone and 32 (19.3%) with ultrasonography 
combining mammography. A total of 5 (3.0%) patients 
chose mammography as the sole screening tool. Since some 
screenings were provided by employers and others were 
actions of individuals, not all screenings were regular (annual 
or biennial). In total, 40 (24.1%) patients underwent 
occasional screening, 98 (59.0%) patients took organized 
ultrasound screening alone, 19 (11.5%) patients also took 
occasional mammographic screening, and only 9 (5.4%) 
were regularly screened by ultrasonography as well as 
mammography.

Self-identified and demographic barriers to screening

When asked the reason why they did not participate in 
breast cancer screening, 99 (68.8%) NS patients said that 
they had little knowledge of breast cancer screening before. 
A total of 43 (30.0%) complained about lack of access to 
screening, since they were unemployed or breast cancer 
screening was not covered by their employers’ health check-
up benefit. And other barriers to screening included low 
perceived susceptibility (1.4%) and the perception that 
screening is unnecessary (1.4%).

To further understand factors contributing to disparities 
in screening, we compared demographic features of ES 
and NS patients. ES patients had a younger age and a 
lower BMI compared to NS patients (Table 3). Accordingly, 
there was a higher percentage of pre-menopause patients 
in ES group than NS group. ES patients were more 
likely to receive higher education, reside in urban areas, 
be currently working, and have higher family income, 
indicating that disparity of screening is closely associated 
with socioeconomic status. No difference was observed in 
marital status, family history of breast cancer and history of 
benign breast diseases or other malignancy between the two 
groups.

Discussion

While most guidelines for breast cancer screening 
recommend annual or biennial mammography for women 
aged 40–69 (10,11), screening in China is predominantly 
based on ultrasonography. There could be many reasons: 
insufficient cost-effectiveness data in Chinese population, 
worries about potential false negative results in women 
with dense breasts, patients’ negative experience during 
the procedure, and most importantly, shortage of 

mammography equipment and high cost which is about 
twice the price of ultrasonography and not covered by 
statutory health insurance (12,13).

However, effectiveness of ultrasound screening 
has long been disputed. Although a meta-analysis of 
11 studies comparing the efficacy of mammography 
and ultrasonography in screening found no significant 
differences in sensitivity, specificity and cancer-detection 
rate (13), there are still concerns because accuracy of 
ultrasonography highly relies on training and experiences 
of the operator. Results from the 2008 Chinese National 
Breast Cancer Screening Program have demonstrated a 
considerable impact of ultrasound-based screening on early 
detection of breast cancer in rural women (6). But only 
CBE positive individuals were included for screening and 
there was no proper unscreened control in that study.

Nevertheless, one study summarized randomized breast 
screening trials and found that whether there was mortality 
reduction largely depends on the success of the screening 
program (14). In trials that achieved 20% or greater 
reduction in advanced-stage disease, reduction in breast 
cancer mortality were significant (28% on average), but 
in those with a 10% or less reduction in advanced-stage 
disease, no reduction in cancer mortality was observed. In 
light of this, our result that there was a more than 20% 
reduction in stage II or more advanced breast cancer in 
screen-detected patients compared to the self-detected 
group might predict a long-term survival benefit from an 
ultrasound-based screening. In the short term, on the other 
hand, screening may reduce treatment-related impairment. 
For instance, a smaller tumor size increases the chance of 
breast conserving surgery, while lymph node dissection and 
associated lymphoedema might be averted if lymph node 
has not been involved at treatment.

World Health Organization recommended a minimal 
screening coverage of 70% to reduce breast cancer 
mortality (15). However, in the absence of nationwide 
screening programs in China, most screenings are 
opportunistic. In our study, only 57.4% of screening-
eligible individuals had ever undergone screening and the 
true screening coverage is likely to be lower in the general 
public. Screen-detected tumor accounted for less than 
25% in total. Although this rate has increased compared 
to 10 years ago (5.2%) (16), there is still a huge gap to be 
bridged when compared with the USA (7,8).

Despite potentially considerable benefit, population-
based imaging screening in China is challenging which 
requires large numbers of personnel and equipment. 
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Table 3 Demographic features of breast cancer patients according to screening behavior

Characteristics NS ES P value

Number 144 (46.5) 166 (53.5)

Age, mean (SD), years 60.9 (13.6) 54.5 (10.9) 0.000

BMI, mean (SD), kg/m2 25.3 (3.6) 24.0 (3.3) 0.002

Marital status 0.189

Unmarried 3 (2.1) 4 (2.4)

Married 125 (86.8) 152 (91.6)

Divorced/separated/widowed 16 (11.1) 9 (5.4)

Unknown† 0 (0.0) 1 (0.6)

Menopause 0.006

No 33 (22.9) 62 (37.3)

Yes 111 (77.1) 104 (62.7)

Family history 0.110

No 133 (92.4) 144 (86.7)

Yes 11 (7.6) 22 (13.3)

Benign breast disease history 0.922

No 134 (93.1) 154 (92.8)

Yes 10 (6.9) 12 (7.2)

History of other malignancy 0.610

No 122 (84.7) 144 (86.7)

Yes 22 (15.3) 22 (13.3)

Type of insurance 0.009

Rural 26 (18.1) 12 (7.2)

Urban 106 (73.6) 145 (87.3)

Others 10 (6.9) 9 (5.4)

Unknown† 2 (1.4) 0 (0.0)

Education level 0.000

Primary and below 38 (26.4) 11 (6.6)

Secondary 62 (43.1) 66 (39.8)

Higher 44 (30.6) 89 (53.6)

Working status 0.024

No work 22 (15.3) 16 (9.6)

Currently working 32 (22.2) 59 (35.5)

Retired 90 (62.5) 91 (54.8)

Yearly family income, yuan 0.002

≤70,000‡ 66 (45.8) 56 (33.7)

70,000–140,000 45 (31.2) 49 (29.5)

140,000–210,000 24 (16.7) 24 (14.5)

>210,000 7 (4.9) 31 (18.7)

Unknown† 2 (1.4) 6 (3.6)

Data are presented as number (percentage) unless otherwise stated. †, not included in the statistical analysis; ‡, per-capita disposable 
income in Beijing was 69,434 yuan in 2020. NS, never-screened; ES, ever-screened; SD, standard deviation; BMI, body mass index.
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Current screenings are mostly provided by employers’ 
health check-up benefit and thus small in scale. Accordingly, 
unemployment, retirement, jobs that do not offer 
screenings are all barriers cutting off women’s most likely 
access to screening as public awareness is insufficient to 
drive spontaneous screening on an individual level, which 
requires not only knowledge but also money. As such, social 
deprivation could at least partially explain the disparity in 
screening behavior today. Altogether, our results support a 
widespread implementation of organized, invitational and 
free ultrasound screening for the general public, especially 
the social deprived group, while mammography could be 
provided as an alternative or supplement in well-equipped 
facilities for those who can afford.

Given the practical dilemma of enhancing screening 
coverage in a short term, BSE and CBE might be considered 
more feasible screening tools though a lot more controversies. 
Results from meta-analysis of observational studies and 
clinical trials showed that current evidences do not support 
using BSE as a screening method (17). A large randomized 
trial in Shanghai also showed that BSE failed to reduce 
the incidence of late-stage breast cancer as well as cancer 
mortality but increased detection of benign breast diseases 
and biopsy rates (18). A cross-sectional study consisting 
of 886 breast cancer patients in Mexico indicated that 
identification through symptoms instead of screening was 
the most important risk factor for stage III–IV diseases (19).  
However, a recent study in the UK reported that breast lump 
alone and together with other symptoms were respectively 
reported in 97% and 88% of breast cancer patients with 
stage I–III diseases (20). In keeping with this, our results 
that self-detected breast cancers were mostly at stage II or 
earlier and about one third were actually identified at early 
stages suggested that self-detection is not too late as thought. 
Since most self-detected patients had a palpable breast 
lump, tutorials for proper BSE and campaigns advertising ‘a 
painless breast lump’ as an alert symptom for breast cancer 
might be of help.

Evidence of the clinical value of CBE varies in studies 
from developed countries and underdeveloped countries 
(5,21,22). In Canada, one study compared the effects 
of mammography combining CBE with CBE alone in 
reducing breast cancer mortality and no difference was 
observed (21). However, another study from Peru, where 
screening coverage is relatively low, demonstrated that CBE 
served as a screening and educational tool which shortened 
patient delay and reduced risk of advanced disease (5). A 
large, prospective, randomized controlled trial conducted in 

Mumbai also showed that patients with CBE were detected 
at earlier stages and had reduced mortality compared to 
controls (22). Consistently, our results showed that 2 of the 
3 CBE-detected patients who presented in time had stage 
I diseases. This again proves that physical examination 
might not be necessary in countries with widely practiced 
mammographic screening but could still play an essential 
role in resource-starved areas.

Several limitations of this study should be noted. First, 
screenings of our patients were opportunistic and there was 
no electronic record which we could trace, so screening 
behavior was evaluated based on patients’ memory. This 
may introduce recall bias, especially for those who were 
diagnosed several years ago. However, the results such 
as mode of detection from medical records and our 
interviewers were consistent, adding to the reliability of 
patients’ answers. Second, the fact that samples were all 
from one single, newly established (opened since the end of 
2014) medical facility in Beijing limits the generalizability 
of this study. For example, mean age of our cohort was 
57.5 years, which is older than the general breast cancer 
population in China (23).

Conclusions

In conclusion, we showed that self-detection remains the 
most common way of breast cancer detection even in the 
most developed city in China. Yet, late-stage breast cancers 
were uncommon. Participation in breast cancer screening is 
still not satisfactory in the absence of nation-wide screening 
programs, and to solve that, raising public awareness and 
ensuring accessible screening and diagnostic resources are 
of equal importance and urgency.
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