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Summary

What is already known about this topic?

Breast cancer awareness plays a crucial role in
promoting  screening attendance, enabling early
detection, and improving survival rates associated with
breast cancer. Nevertheless, a persistent issue is the low
public awareness of breast cancer warning signs and risk
factors.

What is added by this report?

Breast cancer awareness rate was 10.2%, with
particularly low rates among never-screened and
inadequately screened women. Factors associated with
low awareness levels included low income, agricultural
occupation, limited educational attainment, smoking,
and the absence of professional recommendations.
What are the implications for public health
practice?

Consideration should be given to effective health
education and delivery strategies aimed at women who
have never been screened or have received inadequate

screening.

Breast cancer is the most prevalent cancer among
women worldwide (7). Early detection of breast cancer
can enhance survival rates, while delayed diagnoses are
often linked to low breast cancer awareness, such as
recognizing early warning signs (2). Furthermore,
insufficient awareness acts as a barrier to both
attending screening appointments and adhering to
follow-up procedures. Breast cancer awareness among
Chinese women has been documented as low (3);
however, the data have not been updated in recent
years. Notably, only 25% of women in China have
undergone breast cancer screening (4), and limited
information is available on breast cancer awareness
among never-screened or inadequately screened
women.

This population-based cohort study on female breast
cancer encompassed 63,219 participants, with an
average of 5.3 person-years of follow-up. The findings
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revealed a breast cancer awareness rate of 10.2%, with
particularly low rates among never-screened and
inadequately screened women. Factors associated with
low awareness levels included low income, agricultural
occupation, limited educational attainment, smoking,
and the absence of professional recommendations.
These results highlight the urgent need for effective
health education and targeted delivery strategies to
mitigate breast cancer risks.

The study population was derived from the breast
cancer cohort study in Chinese women, a population-
based cohort focused on precise prevention of breast
cancer (5). During 2008-2009, 81,191 women aged
25-70 years participated in breast cancer screening and
completed an in-person interview. From March 2018
to October 2020, the original participants were
followed up, and other eligible women residing in the
same area, aged 25-70 years, and not pregnant, were
recruited. Ultimately, a total of 63,219 women who
completed the interview, clinical examination, and
sample collection were included in the standardized
cohort. All study participants provided informed
consent.

In this study, trained research personnel
administered a 30-minute self-developed questionnaire
to collect information on participants’ demographic
characteristics, reproductive history, lifestyle and
behaviors, family history, and knowledge of breast
cancer. The frequency of breast cancer screening (i.e.,
clinical examination, ultrasound, and mammography)
was assessed based on the most recent date recorded in
the baseline data and participants’ self-reported
screening  history.  Consequently,
categorized into three groups: never screened, screened
more than three years ago, and screened within the
past two years.

The primary outcome assessed in this study was
breast cancer awareness at follow-up, measured
through a 12-item questionnaire and in-person
interviews. The questionnaire comprised three sections:
1) identification of lump and non-lump symptoms, 2)

women were
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recognition of modifiable and non-modifiable risk
factors, and 3) engagement in breast self-examination
(BSE). We utilized a modified definition for breast
based on the
Awareness Measure (BCAM) and its applicability
within the context of China (6). A woman was deemed

cancer awareness Breast Cancer

to be aware of breast cancer if she met the following
criteria: identification of at least three symptoms
among the list of five provided, acknowledgment of a
minimum of one non-modifiable risk factor from the
list of three provided, and reported BSE over the past
year. Additionally, we established definitions for
knowledge of symptoms and risk factors (Table 1).

We estimated the overall breast cancer awareness
rate by screening frequency. The bootstrap method,
employing 500 resampling iterations, was utilized to

calculate 95% confidence intervals (CI). The x? test
with Rao-Scott correction was implemented to evaluate
differences. A mixed-effect regression model, featuring
a random intercept for the county, was fitted to
investigate associations between screening frequency,
demographic and socioeconomic factors, behaviors,
family history, professional recommendations, and
interaction terms, in relation to breast cancer
awareness, while controlling for age and its quadratic
and cubic terms. Subsequently, the ggeffects package
enabled the calculation of age-specific awareness fitted
values by maintaining other covariates at constant
values. All analyses were conducted using SAS (version
9.4; SAS Institute, Cary, USA) and R software
4.2.2; R Foundation Statistical

Computing, Vienna, Austria).

(version for

TABLE 1. Breast cancer awareness by frequency of screening among women — China, 2020.

Overall Frequency of screening [% (95% CI)]*
Item N Rate I\lever Screenefl over 3 Scre; r;ic;r\:ithin p
[% (95% CI)] (n=22,331) years (n=23,573) (n=16.839)
1 Breast cancer symptoms
1.1 Lump in breast 62,517 50.0 (49.6-50.4) 46.5(39.9-53.1) 42.5(37.4-47.5) 65.4(59.6-71.1) <0.001
1.2 Lump under armpit 62,517 42.7 (42.3-43.1) 40.1 (32.4-47.9) 34.9(30.4-39.5) 57.1(51.4-62.9) <0.001
1.3 Pulling in of nipple 62,517 37.5(37.1-37.8) 34.6 (27.7-41.5) 30.5(26.3-34.7) 51.1(44.0-57.3) <0.001
1.4 Discharge from nipple 62,518 37.9(37.5-38.3) 34.6(27.6-41.5) 30.9(26.8-35.0) 52.1(45.9-58.4) <0.001
1.5 Pain in breast 62,518 44.2(43.8-44.6) 39.4(31.6-47.3) 37.7 (32.8-42.7) 59.7 (53.2-66.1) <0.001
2 Risk factors related to breast cancer
2.1 Menarche before age 12 years 62,519 20.8(20.4-21.1) 19.7 (14.5-24.9) 16.8 (13.6-20.0) 27.7 (22.2-33.2) <0.001
2.2 Reproductive history 62,519 22.5(22.2-22.9) 20.9(15.6-26.3) 18.1(15.1-21.2) 30.9 (26.0-35.8) <0.001
2.3 Menopause after age 55 years 62,519 21.7 (21.3-22.0) 20.5(15.2-25.8) 17.7 (14.7-20.7) 28.8 (23.6-34.0) <0.001
2.4 Drinking alcohol 62,517 28.6 (28.2-29.0) 25.6 (19.3-31.9) 24.0 (21.0-26.9) 39.1(33.8-44.5) <0.001
2.5 Taking hormones 62,519 29.7 (29.3-30.0) 26.1(19.7-32.5) 24.8 (21.7-27.9) 41.2(35.2-47.2) <0.001
2.6 Family history of breast cancer 62,517 34.7 (34.3-35.1) 31.5(24.6-38.3) 29.4 (25.7-33.0) 46.6 (39.3-53.9) <0.001
3 Breast self-examination 62,743  20.2 (19.9-20.5) 8.1 (5.5-10.6) 13.9(10.3-17.4) 45.2 (36.4-54.0) <0.001
4 Knowledge of breast cancer symptoms* 62,517 41.0 (40.6-41.4) 37.2(29.9-44.6) 33.8(29.5-38.1) 56.1(50.2-62.1) <0.001
4.1 Knowledge of non-lump symptoms’ 62,517 38.2 (37.8-38.5) 34.7 (27.8-41.7) 31.3(27.2-35.4) 52.4 (46.2-58.6) <0.001
5 Knowledge of breast cancer risk factors® 62,517  27.7 (27.3-28.1)  24.8 (18.7-30.9) 22.9 (19.9-25.9) 38.5 (33.1-43.8) <0.001
5.1 Knowledge of changeable factors" 62,517 33.4(33.0-33.8) 29.6(22.2-37.0) 28.3(25.0-31.6) 45.7 (39.4-52.0) <0.001
5.2 Knowledge of unchangeable factors** 62,517  37.1 (36.7-37.5) 33.8 (26.5-41.1) 31.5(27.9-35.1) 49.2 (42.1-56.4) <0.001
6 Breast cancer awareness' 62,654 10.2 (9.9-10.5) 3.9 (1.9-6.0) 6.1 (4.2-8.1) 24.4 (18.2-30.6) <0.001

Abbreviation: C/=confidence interval.
* identify >3 symptoms.

T identify at least 1 non-lump symptom (1.3, 1.4, and 1.5).

§ identify >2 risk factors.

Tidentify at least 1 changeable risk factor (2.2, 2.4, and 2.5).
" identify at least 1 unchangeable risk factor (2.1, 2.3, and 2.6).

™ meet 4, 5.2, and 6, simultaneously.
88 476 cases are missing.
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In the standardized cohort of 63,219 participants,
the mean age was 47.5 years (standard deviation=11.0).
Among these individuals, 53.1% had attained a
primary school education or lower, 68.3% reported a
monthly household income per capita of 3,000 CNY
or less, 15.0% had a family history of cancer, 1.1%
were smokers, and 4.8% were drinkers (data not
shown).

The overall breast cancer awareness rate was found
to be 10.2% (95% CI: 9.9%-10.5%), with a notably
lower rate observed among women who had never
been screened or had not been screened in over 3 years
(Table 1). Knowledge regarding breast cancer
symptoms varied, with 37.5% to 50.0% of the
surveyed women being aware of the different
symptoms. In comparison, awareness of risk factors
was lower than that of symptoms, with figures ranging
from 20.8% to 34.7%.

More specifically, 38.2% (95% CI. 37.8%—-38.5%)
of the participants were able to correctly identify non-
lump symptoms, 27.7% (95% CI. 27.3%-28.1%)
demonstrated knowledge of risk factors, and 20.2%
(95% CI: 19.9%—20.5%) reported having conducted a
BSE within the past year. For each of these items, the
awareness rate among women who had been screened
within the past two years was significantly higher
compared to those who had never been screened or had
not been screened in over three years.

Breast cancer awareness was notably higher in
women who had been screened within the past two
years (OR=6.26, 95% CI. 4.36-9.01) and those
screened over three years ago (OR=1.99, 95% CI
1.36-2.91), compared to unscreened women
(Table 2). A significant interaction was observed
between screening frequency, household income,
education, and awareness. Middle and high household
income levels, as well as junior school education or
higher, were associated with increased awareness.
However, these associations were diminished in
women screened within two years and those screened
over three years, rendering them insignificant.
Additionally, breast cancer awareness was linked to
nonagricultural occupations, alcohol consumption,
family  history of cancer, and professional
recommendations for screening. Comparable patterns
were found for knowledge of symptoms, risk factors,
and BSE. Nevertheless, elevated odds in women
screened over three years were not observed for
knowledge of symptoms and risk factors. In contrast, a
high frequency of screening amplified the disparities in
knowledge attributed to education.
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Figure 1 displays the age-specific breast cancer
awareness among women, broken down by the
frequency of screening. It was found that overall breast
cancer awareness, understanding of symptoms and risk
factors, as well as BSE, were notably higher in women
who had been screened within the past two years
compared to those in other groups. Additionally, breast
cancer awareness in women under the age of 50 was
observed to be higher than in their older counterparts.

DISCUSSION

Our study demonstrates that 10.4% of women
possess awareness of breast cancer, with the lowest level
of awareness observed among those who have never
undergone screening. Lower awareness is associated
with socioeconomic factors such as low socioeconomic
status, agricultural occupations, smoking, and lack of
professional recommendations for screening. To the
best of our knowledge, this is the largest cohort study
to date that examines breast cancer awareness in
Chinese women and specifically analyzes awareness
according to screening frequency. These findings
emphasize the necessity for health education initiatives
targeting breast cancer, particularly for women who
have never been screened or have undergone
inadequate screening.

Consistent with prior research conducted in China
(18.6%) (3), the present study identifies a substantial
gap in breast cancer awareness among Chinese women,
primarily due to their limited knowledge of risk factors
and BSE practices. Regardless of screening frequency,
fewer than 40% of women were found to be aware of
both modifiable and non-modifiable risk factors for
breast cancer. In this investigation, we employed a
modified definition of BCAM that does not include
older age as a non-modifiable factor, which
consequently led to more challenging questions and
decreased levels of awareness. This decision was made
based on the observation that peak breast cancer
incidence in  Chinese
menopause, rather than increasing with age (7).
Gaining knowledge of non-modifiable risk factors not
only enables women to assess their own risk but also
encourages adherence to routine screening and timely
diagnosis (8). While BSE is not widely endorsed as a
method for reducing mortality (9), conducting regular
BSEs can positively impact women’s awareness and
facilitate early detection (70).

Increased awareness of breast cancer contributes to
higher rates of screening attendance and subsequent

women occurs around
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TABLE 2. Associations between screening frequency, potential
China, 2020.

factors, and breast cancer awareness among women —

Model 1: breast cancer Model 2: knowledge of
Independent variable awareness* breast cancer symptom?

Model 3: knowledge of
breast cancer risk
factor®

Model 4: breast self-
examinationT

OR (95% Cl) P OR (95% Cl)

P OR (95% Cl) P OR (95% Cl) P

Frequency of screening (vs. never)
Screened over 3 years  1.99 (1.36-2.91) <0.001 0.98 (0.88-1.09)
Screened within 2 years 6.26 (4.36-9.01) <0.001 1.42 (1.24-1.62)

Occupation (vs. agricultural occupation)

Non-agricultural
occupation

Housework/unemployed 1.24 (1.14-1.36) <0.001  0.93 (0.89-0.98)

1.78 (1.63-1.94) <0.001 1.31(1.24-1.39)

Household income per capita per month (vs. <1,000)
1,000-2,999 2.00 (1.43-2.79) <0.001 1.64 (1.50-1.80)

3,000 and more 3.07 (2.19-4.30) <0.001 2.22(2.01-2.45)

Education (junior school
and higher vs. primary 2.20 (1.83-2.64) <0.001 1.80 (1.69-1.92)
school and lower)

Pregnancy (vs. never)
1 pregnancy 1.17 (0.89-1.53) 0.26 1.26 (1.08-1.46)

2 pregnancies and more 1.02 (0.78-1.33)  0.89 1.31 (1.13-1.52)

Smoking (smoker vs. non-, 75 48 148y 021 0.70 (0.57-0.86)

smoker)

Alcohol (drinker vs. non- 4 o5 4 15 142) <0.001 1.04 (0.95-1.13)
drinker)

Family history of cancer . _
(Yes vs. No) 1.25 (1.16-1.34) <0.001 1.30 (1.24—1.36)

Professional
recommendation (Yes vs. >3.34 (3.13-3.57) <0.001 1.29 (1.23-1.36)
No)

069 0.99(0.86-1.13) 0.83  2.03(1.67-2.46) <0.001
<0.001 1.44 (1.23-1.68) <0.001 4.59 (3.76-5.60) <0.001

<0.001 1.58 (1.49-1.67) <0.001 1.57 (1.46-1.68) <0.001
0.003 1.10(1.04-1.16) <0.001 1.20 (1.12-1.27) <0.001

<0.001 1.56 (1.40-1.74) <0.001 1.28 (1.07-1.53) 0.007
<0.001 2.45(2.18-2.75) <0.001 1.41(1.17-1.69) <0.001

<0.001 1.59 (1.48-1.71) <0.001 1.28 (1.14-1.43) <0.001

0.003 1.13(0.96-1.33) 0.13 1.19(0.97-1.47) 0.10
<0.001 1.05(0.90-1.23) 0.51 1.11(0.91-1.36) 0.31

<0.001 0.71(0.56-0.91) 0.006 0.90 (0.68-1.18) 0.44
040 1.00(0.92-1.10) 0.91  1.25(1.13-1.38) <0.001

<0.001 1.16 (1.10-1.22) <0.001 1.24 (1.17-1.32) <0.001

<0.001 1.30(1.24-1.37) <0.001 5.62(5.32-5.93) <0.001

Interaction between household income and screening frequency (vs. low x never)

Middle x screened over
3 years

Middle x screened
within 2 years

High x screened over 3
years

High x screened within
2 years

1.02 (0.69-1.51) 0.94  1.03 (0.91-0.16)
0.77 (0.53-1.12)  0.17  1.07 (0.94-1.24)
0.86 (0.58-1.28) 0.47  0.93 (0.81-1.05)

0.67 (0.46-0.97) 0.04  1.05(0.91-1.22)

Interaction between education and screening frequency (vs. primary scho

Junior school x

screened over 3 years
Junior school x

screened within 2 years

0.94 (0.75-1.17) 058  1.21 (1.11-1.32)

0.74 (0.61-0.91) 0.003  1.10(1.00-1.20)

0.65 1.21(1.05-1.40) 0.009 0.93 (0.75-1.15) 0.51
0.31 1.02(0.87-1.20) 0.77 0.92 (0.74-1.14) 0.43
0.24 0.94(0.80-1.09) 0.39 0.86 (0.69-1.07) 0.17

049 0.81(0.69-0.96) 0.01 0.92 (0.74-1.14) 043
ol x never)
<0.001 1.15(1.04-1.27) 0.004 1.02(0.89-1.17) 0.77

0.04 1.11(1.00-1.22) 0.04 0.99 (0.87-1.14)  0.92

Note: All four models are adjusted for age, quadratic term, and cubic term
Abbreviation: OR=0dds ratio; Cl/=confidence interval.
* In Model 1, the dependent variable is breast cancer awareness (6).

of age.

T In Model 2, the dependent variable is knowledge of all five breast cancer symptoms (4).

§ In Model 3, the dependent variable is knowledge of all six breast cancer
T1n Model 4, the dependent variable is breast self-examination (3).

diagnoses (2). Our study findings reveal a notably low
level of awareness among unscreened women,
emphasizing the urgent need to prioritize this
population in future health education programs.
Additionally, our results demonstrate a positive

correlation between breast cancer screening and
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risk factors (5).

awareness, as well as socioeconomic disparities.
However, this effect may diminish over time. When
the screening interval exceeds 3 years, participants’
awareness drops to levels comparable to those of
unscreened individuals. This highlights the importance

of regular health education initiatives to maintain and
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FIGURE 1. Fitted age-specific breast cancer awareness by frequency of screening among women — China, 2020. (A)
Breast Cancer Awareness; (B) Knowledge of breast cancer symptoms; (C) Knowledge of breast cancer non-lump
symptoms; (D) Knowledge of modifiable breast cancer risk factors; (E) Knowledge of non-modifiable breast cancer risk

factors; (F) Breast self-examination.

promote breast cancer prevention awareness at the
population level.

Conversely, frequent screening has been found to
slightly exacerbate the disparity in awareness among
with  different levels.  This
phenomenon can be partially attributed to the lack of

groups education
targeted health education strategies for women with
lower education levels. In line with previous research
(8), our study reveals that women exhibiting lower
awareness are more likely to be older, smokers, possess
lower education and income, and lack professional
recommendations. Our findings offer insights into
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potential areas for targeted health education, including
the utilization of informational booklets, verbal
interactions, and future investigation of effective
intervention strategies.

A primary limitation of this study is the lack of
consideration for the impact of baseline breast cancer
awareness among newly recruited participants.
However, this is unlikely to alter the conclusion as all
participants reside in the same geographic region and
share similar demographic attributes and cultural
backgrounds.

In conclusion, awareness of breast cancer remains
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limited in China, particularly among women who have
not received screening or have been inadequately
screened. Emphasis should be placed on implementing
effective health education and targeted delivery
strategies within this population.
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