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Abstract Studies indicate that women in China are not fre-
quently carrying out breast cancer prevention practices. This is
assumed to be due to lack of knowledge and/or lack of
personalized instruction. This study was to explore the effect
of breast cancer health education on women’s knowledge and
attitudes on breast cancer and breast self-examination, behav-
ior related to breast self-examination among women living in
the catchment area of a community health center. A pretest
and posttest assessment of a 1-h health education session was
conducted with 38 participants. A telephone reminder and
questionnaires were administered at 1 and 3 months after the
education. Three instruments were administered at each con-
tact to assess the knowledge and attitudes on breast cancer and
behavior related to breast self-examination and accuracy of
breast self-examination before education, 1- and 3-month
follow-ups after education. The findings showed the incidence
of self-examination, and scores on the accuracy of breast self-
examination practice were significantly increased immediate-
ly following the intervention and at 1- and 3-month follow-
ups. Furthermore, the scores of the health belief regarding
perceived benefits, perceived competency, and perceived
seriousness significantly improved. The current findings im-
ply community-based intervention could be used to teach
women about the general knowledge of breast cancer and
how to perform breast self-examination correctly, especially
for women who are lack of such information.
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Breast cancer is the most prevalent cancer and the leading
cause of cancer death among women accounting for 23 %
(1.38 million) of the total new cancer cases and 14 %
(458,400) of the total cancer deaths in 2008 all over the world
[1]. In China, breast cancer has become one of the most
prevalent cancers among women, and in recent years, the
incidence rate of breast cancer has increased by 3 % per year,
higher than the global growth rate [2]. The China Population
Association [3] points out that every year, about 20 million
females suffer from breast cancer and the mortality rate of
breast cancer increases by 38.91 % in urban cities. In Shang-
hai, Beijing, Tianjin, and Guangzhou, breast cancer is now the
most frequently diagnosed among women [4]. The Center of
Disease Prevention and Control in Wuhan in 2012 reported
that since 2007, breast cancer has ranked first in the female
cancer death.

There are three basic methods in diagnosing breast cancer
early including breast self-examination (BSE), clinical breast
examination (CBE), and mammography [5]. Of the three
methods, BSE is highly recommended for all women since it
is a simple, very low cost, and noninvasive adjuvant screening
method for detection of early breast cancer in women, which
can be performed by themselves without any special equip-
ment at home [6]. When women do BSE, they could be aware
of the normal look and feel of their breasts and looking for
changes in size or shape of their breasts, the presence of
lumps, skin dimpling, redness, and discharge [7], potentially
making them more aware of breast problems. When per-
formed accurately and regularly, it provides women with the
opportunity to notice differences in breast tissue and to detect
lumps at an early stage [8]. It is recommended that women
should begin BSE when they are in their 20’s since patients
diagnosed with breast cancers are getting younger and youn-
ger in China with the average age between 40 and 50 years
old, nearly 10–15 years younger than women in the Western
countries [9].
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However, although BSE is an important early-detection
tool for women, few people actually examine themselves
and the majority of women do not even know how to do
BSE [10]. In China, there is limited information about practice
of BSE; and in some communities, lots of women do not
know the risk factors of breast cancer, the importance of early
screening, and the knowledge and skills of BSE [4]. There-
fore, it is necessary to implement this study to help community
women get the knowledge of breast cancer and BSE.

Methods

Design

This study was a one-group pretest, posttest design.

Setting and Sampling

Participants were recruited by convenience sampling in the
Honggang street community in Wuhan, China. Female resi-
dents, who aged over 20 years old and had never been diag-
nosed with breast cancer, were invited to participate in this
program.

Sample Size

The sample was calculated based onmoderate effect size=0.4,
power=0.8, and alpha=0.05 [11]. Using G-Power methods,
52 people were needed for this study. Increasing the failure
rate of 15 %, 60 participants were recruited. Finally, 3 months
after the education, 38 women finished the whole study. It is
shown in Fig. 1.

Instruments

Instruments were used in this study including demographic
questionnaire, breast cancer-related knowledge questionnaire,
Champion’s health belief model scale [12], and the 14-item
BSE checklist.

Demographic Questionnaire The demographic questionnaire
included age, marital status, education level, monthly income,
number of children, family history of breast cancer, and
sources of information about BSE.

Breast Cancer-Related Knowledge Questionnaire The breast
cancer-related knowledge questionnaire was developed by
Chen et al. [2], the original authors at Fudan University in
China. It includes three major items, breast cancer risk factors,
clinical symptoms, and early screening methods, and there
were a total of 17 items with yes and no response options.
Then each correct response was scored one point, and each

wrong response was scored zero. The total mark was 17
scores. Higher scores indicated better mastery of the knowl-
edge. Internal consistency Cronbach’s alpha coefficient was
0.72 [2]. In this study, the value of Cronbach’s alpha was 0.54.

Champion’s Health Belief Model Scale The Champion’s
health belief model scale (CHBMS) was first developed in
1984 and was revised in later works by Champion in 1993 to
measure the health belief model constructs. It is a 35-item
about breast cancer and breast self-examination, representing
five scales including susceptibility of breast cancer (five
items); seriousness of breast cancer (seven items); benefits
of BSE (six items); barriers of BSE (six items), and confidence
to do the BSE practice (eleven items). It is also a five-point
Likert scale ranging from disagreement to agreement; strongly
disagreement, disagreement, neutral, agreement, and strongly
agreement responses gained 1,2,3,4, and 5 scores, respective-
ly. The CHBMS had been shown to have good internal
consistency with Chronbach’s alpha coefficients, 0.93 for
susceptibility, 0.80 for seriousness, 0.80 for benefits, 0.88
for barriers, and 0.88 for confidence [12]. Dr. Lu had translat-
ed it into Chinese in 2001, and the internal consistency
Cronbach alpha coefficient of the Chinese version ranged
from 0.78 to 0.91 [13]. In this study, the Chronbach’s alpha
coefficients were 0.78 for susceptibility, 0.68 for seriousness,
0.63 for benefits, 0.74 for barriers, and 0.89 for confidence,
respectively.

Lashley’s 14 Breast Self-Examination Steps The 14-item BSE
checklist was based on the American Cancer Society and
National Cancer Institute recommendations to measure the
accuracy of BSE. The BSE test consisted of 14 steps and
response choices for each item was yes and no. Scores on
the BSE steps range from 0 to 14, with 14 indicating complete
performance of all the recommended BSE steps. The
Cronbach alpha coefficient was 0.77 [14]. The researcher
translated the English scale into Chinese, and another English
teacher, an associate professor of Wuhan University, did the
back translation. The Chinese version of 14 BSE steps was

50 took the intervention 
education

46 accomplished one 
month follow-up

38 accomplished three 
months follow-up

10 didn’t take the program:
7 were busy and had no time
3 were out of touch

4 were excluded:
2 didn’t finish the whole tools
2 weren’t in Wuhan

8 discontinued:
4 refused
4 were busy and had no time

60 agreed to participant

Fig. 1 Flow chart showing participants in the study
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approbated both by the original author Lashley and Dr. Hu, an
associate professor of the University of North Carolina at
Greensboro. In this study, Cronbach alpha coefficient was
0.89.

BSE Practice BSE practice as one of the outcome measures
was determined by asking the participants whether they per-
formed BSE last month.

Procedure

Ethics

The study was reviewed and approved by Wuhan University
HOPE School of Nursing and the Honggang street communi-
ty health center in Wuhan. Participants who voluntarily par-
ticipated in this study would sign written informed consent.

It was a one-group pretest-posttest design, implementing
breast cancer health education and BSE training program.
Before the intervention, the participants were invited to com-
plete the demographic questionnaire, breast cancer-related
knowledge questionnaire, Champion’s health belief model
scale (CHBMS), Lashley’s 14 breast self-examination check-
lists and BSE practice as baseline to evaluate their knowledge,
attitudes about breast cancer, BSE practice, and the accuracy
of BSE. Then the researcher carried out the breast cancer
health education and BSE training. One- and 3-month tele-
phone follow-ups after the intervention, all the participants
were asked to finish the same questionnaires again to evaluate
the effect of the health intervention. All participants were
guaranteed anonymity and separation of questionnaires infor-
mation from others. It generally took every participant 15 min
to finish all the questionnaires.

The intervention included two sessions: health education
and a 3-month telephone follow-up.

Health Education The first component was health education
including breast cancer education and BSE training, which
was held in the demonstration classroom of Honggang street
community health service center. This educational session, a
total of six times, focused on 1 h with a maximum of 10
participants each time.

The breast cancer education, lasting about 20min, involved
the prevalence of breast cancer, the characteristics of breast
cancer, the risk factors for breast cancer, the early detection
methods of breast cancer, the importance of early detection,
the signs of breast cancer, and the healthy diet and exercise
guidance to prevent breast cancer [15]. During this education-
al session, teaching methods, for example, PowerPoint pre-
sentation, pictures, and examples of case were used.

The BSE training, lasting about 30 min, was the BSE step
by step instruction. Its contents involved the definition of
BSE, the importance and benefit of BSE, and when to do

and how to perform BSE, and watching two videos [16] was
present to show the steps and technique of BSE. During this
educational session, teaching methods, for example, BSE
color images, PowerPoint presentation, BSE diagrams, and
videos were used. The last 10 min was left to discuss the
learning about BSE.

Each participant was given breast health booklet and show-
er card both made by the investigator.

Three-Month Telephone Follow-up The second component
was monthly telephone follow-up. Through the phone, the
researcher asked the participants about the situation of doing
BSE. For all of the participants, the researcher recommended
them to mark on the calendar or set the phone alert function to
help them to remember to do BSE. Theywere also encouraged
to put the shower cards on their shower heads as reminders to
perform BSE. Therefore, the telephone follow-up played the
role of strengthening and served as a reminder.

Data Analysis

First, descriptive statistical analysis was used to describe the
levels of knowledge, attitudes about breast cancer, BSE prac-
tice, accuracy of BSE, and demographic data. Second, repeat-
ed measure ANOVA analysis and chi-square test were used to
compare the differences on the levels of knowledge, attitudes
about breast cancer, BSE practice, and accuracy of BSE
among participants before education, 1- and 3-month follow-
ups after education. The level for statistical significance is p=
0.05.

Results

Demographic Characteristics of Participants

Descriptive statistics of the study participants were displayed
in Table 1. Twenty-two respondents were between 40 and
49 years old, accounting for 57.9 %. Thirty-three (86.8 %)
respondents were married. Nineteen (50.0 %) received high
level of education in universities. Nineteen (50.0 %) had
monthly income of less RMB 2,000. Most participants had
one child (84.2 %, n=32). Only 2.6% of the participants had a
family history of breast cancer. Four (10.5 %) did not hear of
BSE, and 34 (89.5 %) heard of BSE from resources of televi-
sion, newspaper, the Internet, and health workers.

Comparisons of Knowledge, Attitude, BSE Practice, and BSE
Accuracy Before and After Education

The difference of general knowledge, attitudes towards breast
cancer, and the accuracy of BSE practice before and after
education are displayed in Table 2.
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The descriptive statistics of BSE practice frequency were
shown that 15 (39.5 %) performed BSE during the last month
before education and 1- and 3-month after education, 32
(84.2 %) and 35 (92.1 %) did practice BSE, respectively.

Effect of the Intervention on Knowledge, Attitude, BSE
Practice, and the Accuracy of BSE

Repeated measure ANOVA was used to examine changes in
the mean scores of knowledge, attitude about breast cancer,
and BSE accuracy from baseline to the 3-month follow-up
among the participants. The results are presented in Table 3.
No significant difference was recorded on the perceived
susceptibility and perceived barriers (p>0.05).

Chi-square test was performed to compare the differences
on BSE practice at the three-point time. The finding is found
in Table 4. It significantly improved the rate of BSE practice
among participants after the education (X2=30.33, p<.001).

Discussion

Knowledge of Breast Cancer

In the present study, knowledge scores about breast cancer
were increased significantly 1- and 3-month follow-ups after
the intervention. The finding demonstrated that breast cancer
health education can improve the level of knowledge about
breast cancer. Similar to the finding of other studies, the
education highlighted the positive impact of the breast cancer
knowledge including symptoms, risk factors, and early
screening methods [17–20].

The improvement on knowledge about breast cancer may
be attributed to the well-designed intervention. Firstly, this
study was 1 h intensive training, consistent with Ludwick and
Gaczkowski [21] and Budakoglu et al. [22], which showed
that the short and one-time education was highly effective in
improving the knowledge on breast cancer. Secondly, in this
study, color pictures combination of representative examples
and written materials could make participants better informed
about the risk factors of breast cancer, the signs of breast
cancer, and the benefits of early screening methods. This

Table 1 Demographic characteristics of participants (N=38)

Characteristics Number Percent

Age (years)

20–29 3 7.9

30–39 11 28.9

40–50 22 57.9

>50 2 5.3

Marital status

Married 33 86.8

Unmarried 3 7.9

Divorced/separated 2 5.3

Education level

Middle school 19 50.0

College and above 19 50.0

Monthly income (RMB)

<2,000 19 50.0

2,000–3,000 14 36.8

3,001–4,000 5 13.2

Number of children

0 5 13.2

1 32 84.2

2 1 2.6

Family history of breast cancer

Yes 1 2.6

No 37 97.4

Information about BSE

Never heard 4 10.5

Heard 34 89.5

BSE breast self-examination

Table 2 Comparison before and after education at the three-point time (N=38)

Variables Baseline 1-month follow-up 3-month follow-up

M SD M SD M SD

Knowledge 13.55 2.17 14.58 1.84 14.24 2.42

Health belief

Perceived susceptibility 10.55 3.67 10.89 4.02 10.16 3.67

Perceived seriousness 21.13 4.50 20.29 3.92 19.11 5.09

Perceived benefits 21.82 3.55 23.55 3.78 23.84 2.61

Perceived barriers 16.00 4.07 15.58 3.98 14.84 3.75

Perceived competency 31.97 8.03 40.32 6.14 40.03 7.28

BSE accuracy 5.53 4.28 10.76 2.41 11.55 2.39

BSE breast self-examination
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result was consistent with Leslie et al. [23], who stated that
using the video kit was also very useful to improve knowledge
about breast cancer, but it is not convenient as written
materials.

Attitudes Towards Breast Cancer and BSE

In the current study, the results confirmed health belief in
perceived benefits, perceived competency increased, and per-
ceived seriousness decreased after education intervention.
These findings indicated that the health education could im-
prove the participants’ attitudes towards breast cancer and
BSE.

The susceptibility dimension of CHBMS evaluated the
individual perception of possibility of developing breast can-
cer [24]. In this study, there was no change of perceived
susceptibility after education, which is consistent with Hall
et al. [25]. However, Lu [13] indicated a decrease of percep-
tion of susceptibility to breast cancer after 3 months, and

Hacihasanoglu and Gozum [24] showed increase imme-
diately following the education. The explanation for the
difference might be due to individual culture differences.
In China, some people are tended to attribute the suffer-
ings to one’s fate or the God’s arrangement rather than
their physical conditions. Another reason might be that
they are confident in their current health condition since
in this study, only one person had family history of
breast cancer, which may be the reason of participants
not perceiving the susceptibility.

In the present study, the finding showed that the perceived
seriousness was decreased after education which was different
from Moodi et al. [19] and Gürsoy et al. [26]. In the current
study, there were two follow-up time periods after education,
1-month and 3-month, while 1 week follow-up ofMoodi et al.
[19] study and 1-month follow-up of Gürsoy et al. [26] study.
This probably results in this dissimilar consequence.

In the study, before the education, most participants be-
lieved that breast cancer was serious, but after the 3-month
follow-up, participants could perform BSE for several months
and they were familiar with their breasts. If they found some-
thing unusual, they could get professionals’ help at once
which could decrease the perception of seriousness of breast
cancer.

Perceived benefits meant refer to the relative subjec-
tive effectiveness of BSE in reducing the threat of breast
cancer. In the current study, it was demonstrated that
perceived benefits of BSE after the education increased
significantly, which was in accordance with the result of
Hacihasanoglu and Gozum [24], Hall et al. [25], and Liu
et al [27]. The reason may be that participants were
generally more concerned about the benefits of early
detection of cancer, and they were easy to understand.
In this study, participants were educated about the benefit
of doing BSE through the objective data, cases of exam-
ple, and videos which could make them aware of the
importance of doing BSE. They also realized that if they
completed BSE monthly, it can help them to find a lump
which might be cancer before it was detected.

Perceived barriers of CHBMS estimated the individual
perception of possibility obstacle in adopting health behavior.
In this study, perceived barriers were not significant after
intervention. This finding corresponded with Hall et al. [25],

Table 3 Repeated measure ANOVA of effectiveness of the intervention
on knowledge, attitude, and BSE practice accuracy at the three-point time
(N=38)

Variables and source df SS MS F p value

Knowledge

With-subjects 2 20.75 10.38 4.65 .013*

Perceived susceptibility

With-subjects 2 10.33 5.17 0.84 .437

Perceived seriousness

With-subjects 2 78.75 39.38 3.60 .032*

Perceived benefits

With-subjects 2 91.28 55.90 6.37 .005**

Perceived barriers

With-subjects 2 26.11 13.05 2.06 .134

Perceived competency

With-subjects 2 1,703.91 851.96 27.39 <.001**

BSE accuracy

With-subjects 2 815.28 532.20 45.47 <.001**

BSE breast self-examination

*represented the scores were significant at the level of 0.05 (two-tailed)

**represented the scores were significant at the level of 0.01 (two-tailed)

Table 4 Comparison BSE practice among participants before and after training at the three-point time (N=38)

Variable Baseline 1-month follow-up 3-month follow-up X2 p value

n % n % n %

BSE practice 15 39.5 32 84.2 35 92.1 30.33 <.001**

BSE breast self-examination

**represented the scores were significant at the level of 0.01 (two-tailed)
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Moodi et al. [19], and Gürsoy et al. [26]. However,
Hacihasanoglu and Gozum [24] and Cohen and Azaiza [28]
found that perceived barriers can be decreased after the inter-
vention. Cohen and Azaiza [28] carried out the culture-based
intervention which was effective to reduce the barriers of
BSE. The one reason, small sample size, may have contribut-
ed to the nonsignificance [25]. Lack of awareness about breast
cancer and BSE may be the second reason due to attitudinal
barriers. Another reason may be due to the forgetfulness of the
participants to perform BSE 87% of the participants aged 30–
50 years old who were busy taking care of the whole family
and work in the current study, and they could easily forget to
perform BSE.

In the current study, the education intervention significant-
ly increased perceived competence of BSE, which is in line
with Dündar et al. [29] and Gürsoy et al. [26] highlighting the
importance of introducing breast cancer health education to
improve confidence. This positive effect may be attributed to
the pictures and videos of BSE, which could help the partic-
ipants get a good direct experience, enhance the correct un-
derstanding of the benefits of performing BSE, and hence
increase their confidence of doing BSE. Park et al. [30] and
Sørensen et al. [31] revealed that utilizing video as well as
demonstration and prompt feedback through individualized
training strategy provided opportunities for enhancing confi-
dence of BSE.

BSE Practice and Accuracy of BSE

In the present study, the education program significantly
increased BSE practice and the accuracy of BSE, which
presented the similar findings of Lindberg et al. [32], Öztür
et al. [33], Park et al. [30], and Chen et al. [2] owing to the
combination of BSE demonstration and telephone follow-
up. The telephone follow-up played the role of reminders to
remind the participants performing BSE. In this study,
every participant received a 3-month telephone follow-up
and they could insist on doing BSE monthly. Secondly,
shower card posted on the bathroom could also serve as a
role of reminder when the participants took a shower in the
present study. Thirdly, videotaped education on BSE was
feasible and effective in enhancing participants’ adherence
to BSE and facilitating the accurate procedures about BSE.
Watching video on BSE could encourage participants to
perform accurately and master the key steps of practicing
BSE. Liu et al. [27] and Lindberg et al. [32] believed that
silicone breast model used for BSE practice was an effec-
tive way to increase mastery of BSE.

In short, the findings of this study indicated that an educa-
tion program about breast cancer and BSE not only improved
the knowledge, attitude about breast cancer, and BSE but also
increased BSE practice and accuracy.

Limitation and Future Research

There were several limitations in this study. First, the sample
size was small, which limited the power to explore the health
education on knowledge, the health belief variables, and prac-
tice. Furthermore, a convenience sample could cause bias.
Second, it was only a one-group education without a control
group. Third, participants were selected only in one commu-
nity health service center. Future research should consider
recruiting a larger sample through random sampling in more
communities with a control group.

Clinical Implication

This study would provide community health nurses with
evidence to implement effective breast cancer health educa-
tion. Community-based intervention with group education
strategy could be used to teach women about the general
knowledge of breast cancer and how to perform BSE correct-
ly, especially for young women who are lack of such
information.

Conclusion

In conclusion, the health education intervention increases the
knowledge about breast cancer, positive health belief regard-
ing breast cancer and BSE, and practice and accuracy of BSE
among community women. However, more evidence should
be needed to decrease the barriers and hence increase the
frequency of doing BSE.
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