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Background: Breast loss has a negative effect on women physically, psychologically and socially. External
breast prostheses can improve patients’ figure physically, increase their self-confidence, and thus improve
quality of life. Little is known about the knowledge of medical professionals on the use of external breast
prostheses in mainland China. This study sought to examine medical professionals’ knowledge of the use of
external breast prostheses among breast cancer patients in China.

Methods: Sclf-designed questionnaires were administered to 635 medical professionals specializing in
breast cancer in China to examine their knowledge.

Results: Medical professionals who were older in age, those who had higher levels of education and
those who had senior professional titles had a broader professional knowledge of external breast prostheses.
Medical professionals who were younger in age and those who had junior professional titles thought that the
patients were willing to choose direct-adhesive breast prostheses. Medical professionals who were older in
age, those who had higher levels of education, those who had senior professional titles and those who had
been working for many (but less than 30) years were more likely to think that patients could wear external
breast prostheses shortly after surgery, and at all times except when sleeping. More highly educated doctors,
head nurses and medical staffs from the East were more likely to think that patients would accept the use of
high-priced external breast prostheses.

Conclusions: Medical professionals’ knowledge about the wearing of external breast prostheses is lacking.
A number of factors, including age, education level, professional title, number of years working years and
geographical region have different effects on medical professionals’ knowledge. Medical professionals with
a good knowledge of external breast prostheses, especially specialist breast nurses, can provide patients with
comprehensive information about breast prostheses, assist patients in selecting the appropriate prostheses,

understand patients’ wearing experiences, and help to reduce patients’ physical and mental distress.
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Introduction

Breast cancer is one of the most common malignant tumors
in women. In 2018, 367,900 new cases of breast cancer were
recorded in women in China (1), and breast cancer accounts
for 19.2% of all cancers in women (2). Due to the steady
progress in the comprehensive diagnosis and treatment of
breast cancer, the survival rate has continued to increase (3).
Research has shown that one-third of female cancer
survivors in Shanghai are breast cancer patients (4).

Surgery is still the most effective and main treatment
strategy for curable breast cancer (5). In Western countries,
breast-conserving surgery has accounted for more than
50% of breast cancer surgeries in recent years; however,
unlike Western countries, China continues to focus on the
use of modified mastectomy to treat breast cancer (6). The
breasts are not vital organs that sustain life activities (7),
however, they are an important organ in female sexuality.
The loss of a breast can cause women to have negative
physical and mental images of themselves (8), which in turn
can have psychological effects, including feelings of fear,
depression, inferiority and helplessness (9,10). Breast loss
can significantly change a patient’s body posture (e.g., trunk,
shoulder and waist asymmetry) (11). Further, it can also
have strong negative effects on women’s feelings and self-
esteem, and can result in a loss of confidence in their sexual
lives and poor self-image (12,13).

For breast cancer patients who are unable or unwilling
to undergo breast reconstruction surgery, external breast
prostheses represent an ideal choice (14). In addition to
addressing physical defects and improving the appearance,
the wearing of breast prostheses can also protect wounds,
prevent scoliosis related to long-term body imbalances,
and raise the patients’ self-confidence, thus improving their
quality of life (15). In Western countries, approximately
80% of women will wear an external breast prosthesis for
some period following their mastectomy (16-18). According
to researches in China, Chinese women have very limited
knowledge of breast prostheses and the information
channels from which such knowledge could be acquired (19).
Further, only 25.4% of patients acquire the breast prostheses-
related knowledge from medical professionals. This may be
because medical professionals have insufficient knowledge
of breast prostheses themselves or because publicity on this
topic is insufficient and very little information about breast
prostheses is provided to patients (20).

To date, very few studies have been conducted on the use
of external breast prostheses among breast cancer patients
in China. Further, there is very little evidence about
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medical professionals’ knowledge of breast prostheses. By
investigating medical professionals’ knowledge of the use of
external breast prostheses, this study sought to understand
the status and gain evidences to provide them with precise
education and knowledge that will ensure the continuous
improvement of patients’ quality of life.

We present the following article in accordance with the
STROBE Statement reporting checklist—cross-sectional
studies and MDAR reporting checklist (available at http://
dx.doi.org/10.21037/gs-20-657).

Methods
Ethical approval

This study was approved by the Scientific and Ethical
Committee of the Shanghai Cancer Center, Fudan
University (No. HL201503). And it was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). All methods were performed in accordance with
the relevant guidelines and regulations. Written informed
consent was obtained from all participants before data
collection. The individuals discussed in this manuscript
have given written informed consent to publish their data.

Study population

From January to March 2019, electronic questionnaires
were distributed to 635 medical staffs from 24 provinces and
municipalities across China. To be eligible to participate in
this study, participants had to meet the following inclusion
criteria: be a medical professional engaged in the diagnosis
and treatment of breast diseases.

Study methods

"This study used questionnaires to investigate the knowledge
of medical professionals’ on the use of external prostheses
among breast cancer patients.

Research tools

The following research tools were used in this study:

(I) A demographic questionnaire that included
questions about gender, age, level of education,
professional title, position, number of years
working and geographical region;

(II) A questionnaire about medical professionals’
knowledge of the use of external breast prostheses
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Table 1 Background information of medical professionals (N=635)

Iltem Number of cases Percentage (%)

Age 32.04+6.83 years

Age (years)

20-29 251 39.5
30-39 292 46.0
40-49 75 11.9
>50 13 2.0
Unfilled 4 0.6
Gender
Male 21 3.3
Female 614 96.7

Education level

Junior college and below 135 21.3
Bachelor’s 449 70.7
Master’s and above 51 8.0

Number of years working 9.82+7.43 years

Number of years working

<3 149 23.5
4-9 210 33.1
10-19 190 29.9
20-29 72 11.3
=30 10 1.6
Unfilled 4 0.6

Professional title

Senior 32 5.0
Medium 172 271
Junior 431 67.9
Position
Head nurse 52 8.2
Nurse 550 86.6
Doctor 32 5.0
Other 1 0.2

Geographical region

East 407 64.1
Midwest 220 34.6
Other 8 1.3
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among breast cancer patients. This self-designed
questionnaire comprised a total of 20 items, that
were mainly directed at determining the channels by
which patients gain knowledge of breast prostheses,
the reasons patients choose to wear breast
prostheses, the type and prices of breast prostheses,
and the time at which and frequency with which
patients wear breast prostheses. The questions also
sought to determine medical professionals’ level
of knowledge of breast prostheses, if they provide
information about breast prostheses to others and if
so, the frequency at which they do so.

Statistical analysis

SPSS18.0 (SPSS, Chicago, IL, USA) was used to collate
and analyze the data collected in this study. Means, standard
deviations and percentages were used to describe the
demographic information of medical professionals. The
rank sum test of multiple independent samples (i.e., Kruskal
Wallis test) was used to compare the knowledge of medical
professionals about the use of external breast prostheses
among breast cancer patients. The medical professionals’
knowledge was examined in relation to their age, level of
education, professional title, position, number of years
working years and geographical region.

Results
Baseline characteristics of medical professionals

A total of 635 medical professionals participated in this
study. Of the participants, 96.7% were female, 94.8%
were nurses and 5% were doctors. The average age of
the participants was 32.04 years old. The participants had
worked 9.82 years on average. Of the participants, 70.7%
held a bachelor’s degree and 8% held a master’s degree or
above, 67.9% had junior titles, and 27.1% had intermediate
titles. Of the participants, 64.1% were from East China and
34.6% were from Midwest China (7able I).

Medical professionals’ knowledge of the use of external
breast prostheses among breast cancer patients

Knowledge of the use of external breast prostheses
among medical professionals of different ages
The younger the age, the more medical professionals would
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Table 2 Comparison of knowledge of the use of external breast prostheses among medical professionals of different ages (N=635)

Age, years (No. of cases)

Question Answer ¥’ value P value
20-29 30-39 40-49 =50  Unfilled
Direct-adhesive breast prostheses By shoulder 52 52 5 1 1 8.792 0.032
bearing area By chest 199 240 70 12 3
Which type of breast prostheses do you Direct-adhesive 86 69 18 2 3 9.288 0.026
think patients are more willing to wear? Conventional-type 165 293 57 11 1
When should patients start wearing 2 weeks after surgery 20 33 11 1 0 26.757  0.000
breast prostheses? 3 months after surgery 79 120 42 6 1
6 months after surgery 25 36 7 1 1
After intensive treatment 127 103 15 5 2
How often do you think patients should Always, except when sleeping 119 190 54 7 4 25.495 0.000
wear breast prostheses? Outside the home 121 98 21 6 0
Occasionally outside the home 11 4 0 0 0
Do you think wearing breast prostheses Yes 210 237 50 9 3 11.682  0.009
can improve a patient’s sexual life? No a1 55 o5 4 1
How well would you say you understand Not at all 26 25 8 1 0 24.312  0.000
breast prostheses? Alittle 182 182 38 3 2
Well 41 83 25 6 2
Very well 2 2 4 3 0
Do you provide patients with information Yes 154 226 64 11 3 25.985 0.000
about breast prostheses in your work? No 97 66 11 5 1
How often do you provide patients with Always 12 17 13 3 1 25.463  0.000
ygﬁ:n\;\vzztrick); about breast prostheses in Often o4 50 15 4 1
Occasionally 104 122 22 5 2
Rarely 81 90 22 1 0
Never 30 13 3 0 0
Do you think it is necessary for nurses Yes 220 274 70 13 3 8.022 0.046
to provide patients with professional
information about breast prostheses?
No 14 5 2 0 1
Unsure 17 13 3 0 0

think patients were likely to choose direct-adhesive breast
prostheses, and the more likely they were to think that
wearing breast prostheses could improve their sexual lives.
The older the age, the more likely medical professionals
were to think that breast prostheses should be worn as
soon as possible after surgery and at all times except when
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sleeping. Conversely, the older the age, the more medical
professionals felt that they knew about breast prostheses,
and the more frequently they provided breast prostheses-
related information to patients, and the more they believed
nurses needed to provide relevant information to patients
(Tible 2).
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Table 3 Comparison of knowledge of the use of external breast prostheses among medical professionals with different levels of education (N=635)

Level of education (No. of cases)

Question Answer Junior college Master and X value P value
and below Bachelor above

Direct-adhesive breast prostheses By shoulder 30 79 2 10.907 0.004
bearing area By chest 105 370 49

Conventional-type breast prostheses By shoulder 104 357 48 7.182 0.028
bearing area By chest 31 9 3

What price do you think patients would < RMB 500/pcs 18 108 3 19.946 0.000
accept for breast prostheses? RMB 500-1,000/pcs 70 o4 30
RMB 1,000-2,000/pcs 39 81 15
> RMB 2,000/pcs 8 16 3

When do you think patients should start 2 weeks after surgery 12 45 8 8.631 0.013
wearing breast prostheses? 3 months after surgery 44 181 23
6 months after surgery 11 53 6
After intensive treatment 68 170 14

How often do you think patients should Always, except when sleeping 66 271 37 10.090 0.006
wear breast prostheses? Outside the home 65 167 14
Occasionally outside the home 4 11 0

Do you think it is necessary for nurses Yes 117 412 51 8.653 0.013
e —— s S
Unsure 11 22 0

Knowledge of the use of external breast prostheses
among medical professionals with different levels of
education

Participants with higher levels of education had higher
correct-answer rates in relation to the parts of the body
that bear different types of breast prostheses and were more
likely to believe that patients would accept more expensive
breast prostheses. They were also more likely to think that
it was better to wear breast prostheses as soon as possible
after surgery and at all time except when sleeping, and that
it was necessary for nurses to provide relevant information
to patients (Zable 3).

Knowledge of the use of external breast prostheses
among medical professionals with different professional
titles

Compared to participants with middle or senior titles,
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participants with junior titles were more likely to believe
that patients were more willing to choose direct-adhesive
breast prostheses. The higher the professional title, the
sooner participants thought that breast prostheses could
be worn after surgery. The higher the professional title,
the greater the knowledge, medical professionals thought
they had of breast prostheses. Participants with higher
professional titles were also more likely to provide relevant
information to patients and to do so with greater frequency,
and they were also more likely to think that nurses should
provide relevant information to patients (7able 4).

Knowledge of the use of external breast prostheses
among medical professionals with different positions
Doctors and head nurses were more likely than nurses to
believe that patients would accept more expensive breast
prostheses. Compared to nurses and doctors, head nurses
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Table 4 Comparison of knowledge of the use of external breast prostheses among medical professionals with different professional titles (N=635)

Professional title (No. of cases)

Question Answer ¥’ value P value
Senior  Medium  Junior Other

Direct-adhesive breast prostheses By shoulder 4 15 92 0 14.141 0.001
bearing area By chest 28 157 339 0

Conventional-type breast prostheses By shoulder 27 150 332 0 8.372 0.015
bearing area By chest 5 22 99 0

Which type of breast prostheses do you Direct-adhesive 7 36 135 0 7.203 0.027
think patients are more willing to wear? Conventional-type o5 136 206 0

When do you think patients should start 2 weeks after surgery 6 23 36 0 30.504 0.000
wearing breast prostheses? 3 months after surgery 18 86 144 0
6 months after surgery 3 14 53 0
After intensive treatment 5 49 198 0

How often do you think patients should Always, except when sleeping 28 120 226 0 27.041 0.000
wear breast prostheses? Outside the home 4 50 192 0
Occasionally outside the home 0 2 13 0

How well would you say you understand Not at all 3 12 45 0 13.153 0.001
breast prostheses? A little 14 104 289 0
Well 12 51 94 0
Very well 3 5 3 0

Do you provide patients with information Yes 28 141 289 0 17.553 0.000
about breast prostheses in your work? No 4 31 142 0

How often do you provide patients with Always 8 12 26 0 23.800 0.000
?;s:n\;\vzztrick); about breast prostheses in Often 11 33 50 0
Occasionally 6 72 177 0
Rarely 7 48 139 0
Never 0 7 39 0

Do you think it is necessary for nurses Yes 32 163 385 0 7.815 0.020
i s o4 om0
Unsure 0 5 28 0

were more likely to think that breast prostheses should
be worn at all times except when sleeping, and to provide
information about breast prostheses to patients and to do
so with higher frequency. Head nurses and doctors were
more likely than nurses to think that nurses should provide
information about breast prostheses to patients (1able 5).

© Gland Surgery. All rights reserved.

Knowledge of the use of external breast prostheses
among medical professionals with different number of
years working

The more years medical professionals had worked, the
sooner they thought the breast prostheses could be worn
after surgery. This finding was particularly prevalent
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Table 5 Comparison of knowledge of the use of external breast prostheses among medical professionals with different positions (N=635)
Work position (No. of cases)
Question Answer ¥’ value P value
Head nurse  Nurse  Doctor  Other
Direct-adhesive breast prostheses By shoulder 7 104 0 0 8.338 0.040
bearing area By chest 45 446 32 1
Conventional-type breast prostheses By shoulder 40 436 32 1 8.768 0.033
bearing area By chest 12 114 0 0
What price do you think patients < RMB 500/pcs 3 125 1 0 20.159 0.000
would accept for breast prostheses? RMB 500-1,000/pcs 8 297 19 0
RMB 1,000-2,000/pcs 17 107 10 1
> RMB 2,000/pcs 4 21 2 0
How often do you think patients Always, except when sleeping 46 307 20 1 21.974 0.000
should wear breast prostheses? Outside the home 6 208 12 0
Occasionally outside the home 0 15 0 0
Do you provide patients with Yes 45 393 20 0 9.543 0.023
::f;;T:aac;r:kibout breast prostheses No 7 157 12 1
How often do you provide patients Always 9 34 3 0 10.307 0.016
o o w6 o
Occasionally 13 230 11 1
Rarely 13 173 8 0
Never 2 40 4 0
Do you think it is necessary for nurses Yes 52 495 32 1 9.273 0.026
T s o= o o
Unsure 0 33 0 0

among participants who had worked from 10 to 30 years. In
relation to the medical professionals who had worked less
than 30 years, the more years they had worked, the more
likely they were to think that patients should wear breast
prostheses at all times except when sleeping. The more
years a medical professional had worked, the more they
believed they knew about breast prostheses and the more
likely they were to provide relevant information to patients,
and to do so more frequently (Table 6).

Knowledge of the use of external breast prostheses
among medical professionals from different
geographical regions

Compared with the medical professionals in Midwest
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China, those in East China were more likely to believe that
patients would accept breast prostheses with higher prices
(Table 7).

Discussion

Factors affecting medical professionals’ knowledge of the
use of external breast prostbeses

The use of external breast prostheses continues to develop.
Breast prostheses are now available in different shapes,
materials and designs (21), are becoming increasing easier
to wear (22), and thus are better able to meet the needs
of different patients. This study showed that medical
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Table 6 Comparison of knowledge of the use of external breast prostheses among medical professionals with different number of years working

(N=635)
Working years (No. of cases)
Question Answer ¥’ value P value
<3 4-9 10-19 20-29 =30 Unfilled
When do you think patients should 2 weeks after surgery 12 17 24 10 1 1
i ?
start wearing breast prostheses? 3 months after surgery 44 74 84 41 5 0
29.657 0.000
6 months after surgery 13 29 20 6 1 1
After intensive treatment 80 90 62 15 3 2
How often do you think patients Always, except when sleeping 69 117 128 51 6 3
?
should wear breast prostheses? Outside the home 73 87 60 21 4 1 22679 0.000
Occasionally outside the home 7 6 2 0 0 0
How well would you say you Not at all 21 19 14 6 0 0
?
understand breast prostheses? Alittle 106 148 110 38 o 3
41.730 0.000
Well 21 42 64 24 5 1
Very well 1 1 2 4 3 0
Do you provide patients with Yes 78 143 161 63 9 4
information about breast No 57.224  0.000
prostheses in your work? 7 67 29 9 1 0
How often do you provide patients Always
with information about breast 6 9 17 10 3 1 38.609 0.000
prostheses in your work?
Often 10 29 34 17 3 1
Occasionally 58 89 84 20 4 0
Rarely 54 71 45 23 0 1
Never 21 12 10 2 0 1

Table 7 Comparison of knowledge of the use of external breast prostheses among medical professionals from different geographical regions (N=635)

How much do you think patients can afford for

Region (No. of cases)

? value P value
breast prostheses? East Midwest Other *
< RMB 500/pcs 68 59 2
RMB 500-1,000/pcs 219 121 4

13.317 0.001
RMB 1,000-2,000/pcs 103 30 2
> RMB 2,000/pcs 17 10 0

professionals who are older in age, have higher levels of
education, and have higher professional titles possess a
greater knowledge of the use of external breast prostheses,
and that doctors have a higher accuracy rate than nurses in
providing professional information. As age and professional
titles increase, medical professionals accumulate their
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knowledge in the professional field. In addition to acquiring
basic professional information, medical professionals also
have more professional experience. Individuals at this stage
have a certain level of work and social experience, are more
willing to keep improving in the professional field and are
constantly absorbing professional knowledge. The higher
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the education level an individual has, the wider the scope of
their knowledge and the more multiple access they have to
relevant knowledge.

Studies on external breast prostheses in other countries
have been more in-depth and detailed than those previously
conducted in China (23-27). Thijs-Boer er a/l. (28)
examined patients undergoing radical mastectomies in the
Netherlands and found that modern women were concerned
with the convenience of wearing breast prostheses, local
skin stimulation, the protection of the wound surface and
the degree to which the breast prostheses fit to their bodies.
Thijs-Boer ez al. (28) further found that women chose
traditional breast prostheses or adhesive breast prostheses
according to the above considerations. Kubon ez 4/. (29)
found that adhesive breast prostheses have significant
advantages in terms of comfort, aesthetics and psychological
perceptions.

However, as stated above, there is a lack of research on
external breast prostheses in China. Most patients, and
even some medical professionals are only aware of natural
breast prostheses, that can be placed in the bra for use and
know very little about direct-adhesive breast prostheses.
The results of this study showed that younger medical
professionals and those with lower professional titles were
more likely to believe that patients would choose direct-
adhesive breast prostheses. This may be because young
people are more willing to learn new things and accept
new forms of knowledge. The latest research shows that
customized breast prostheses can be designed by using
biological simulation technology (30).

Knowledge of different medical professionals as to the
time at which and frequency with which external breast
prostheses should be worn

Of the medical professionals that participated in this study,
those who were older, those who had higher levels of
education and those who had higher professional titles were
more likely to think that external breast prostheses could be
worn soon after surgery, and should be worn except when
sleeping. The medical professionals who had worked in the
field for a number of years (albeit less than 30 years) held
similar views. Conversely, medical professionals who were
younger, those who had lower levels of education, and those
who had lower professional titles, were more conservative,
and were of the view that patients should not wear breast
prostheses until after intensive treatment and only needed
to wear breast prostheses when undertaking outdoor
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activities.

Presently, no consensus has been reached as to when
patients should first commence wearing external breast
prostheses or the frequency with which they should do so.
In developed Western countries, hospitals provide breast
cancer patients with transitional breast prostheses after
surgery, and specialist nurse advise patients on which breast
prostheses are suitable based on each patient’s treatment and
conditions. This is done to improve women’s self-esteem
and self-confidence, and to enable women to continue
engaging in their normal daily activities. Some domestic
scholars are of the view that breast prostheses can be worn
4-6 weeks after surgery, however, breast prostheses should
be selected and worn according to each individual’s wounds
and conditions (31). Older medical professionals with
higher levels of education and higher professional titles are
more willing to acquire relevant professional information
and also rely on their own professional experience in
providing advice to patients.

Price is an important factor affecting patients’ decision to
use external breast prostheses

The result of this study showed that individuals with higher
levels of education and doctors, head nurses, and medical
professionals from East China were more likely to believe
that patients would accept external breast prostheses
that are high in price. Chinese scholars have found that
the following factors affect the use of external breast
prostheses: (I) reconstruction surgery; (II) comfort level;
(IIT) appearance and occasions; (IV) price; (V) psychological
factors; and (VI) supporting information (32). In foreign
countries, the costs associated with breast prostheses and
the affiliated products are largely covered by medical
insurance (33). However, in China, breast prostheses are not
used as medical materials in hospitals and are not covered
by medical insurance, which places an economic burden on
some patients. As the eastern region of China is relatively
economically developed, medical staffs are more ready to
believe that patients could accept that new items have high
prices than those in the middle and western regions.

Medical professionals, especially nurses, play an important
role in educating patients on the use of external breast
prostheses

Older medical professionals with higher levels of education
level, and higher professional titles and head nurses were
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more likely to think that nurses should provide breast
prostheses-related information to patients. The professional
information currently being provided to patients about
breast prostheses in China is insufficient. The lack
of information is related to the decrease in the use of
frequency of external breast prostheses (34,35). If sufficient
information was available, patients’ level of satisfaction
would be enhanced and the influence of false information
could be eliminated (34).

Patients are unwilling to wear external breast prostheses
for a variety of reasons, including that they do not fully
understand the function of breast prostheses and are unable
to access information on this subject (31). Patients often
express that they want to get information from professional
medical professionals, and nurses are viewed as one of
the most important sources of information. Specialist
breast nurses can actively provide patients with relevant
information about their daily care, discuss the advantages
and disadvantages, and provide personalized information to
help patients address the psychosomatic and social effects
associated with breast loss. Nurses should be sufficiently
familiar with information and resources related to external
breast prostheses, and be able to provide education and
support to patients and to make referrals. Breast prostheses
can never completely replace the lost breasts, however,
appropriate breast prostheses can help patients to adapt to
cancer diagnoses and the associated changes in their bodies
and minds. It could also prevent long-term complications,
such as shoulder droop, and ultimately improve the quality
of life of patients. Professional nurses should evaluate
patients’ breast prostheses every 2 years to address any
changes in breast tissue or body shape caused by treatment
or age (36-38).

Limitations of the study

This study has a number of limitations. First, it was a cross-
sectional investigation; future studies should seek to conduct
in-depth interviews with health professionals to learn
more about their knowledge of external breast prostheses.
Notably, the sample size of the study was not large given
the population in China. Finally, experimental trials should
be designed to examine external breast prostheses in the
future.

Conclusions

As the replicas of real breasts, external breast prostheses
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can improve women’s self-esteem and self-confidence, and
restore women'’s social credibility and sense of belonging.
Presently, there is a lack of information about the use of
external breast prostheses among Chinese patients, and
medical professionals’ knowledge of the use of external
breast prostheses is also poor. Medical professionals,
especially specialist breast nurses, can provide patients with
comprehensive and educational information about the use
of breast prostheses, assist patients in choosing appropriate
external breast prostheses, understand patients’ wearing
experiences, and help to reduce patients’ physical and
mental distress.
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