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Conclusions

The qualitative data provide a strong case in sup-
port of the new device. Patient demand, perceived 
benefit, and experience wearing the prosthesis were 
documented. Suggestions for improvements in the 
device and in the program operations were gathered 
and will influence future development of this service.
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1. INTRODUCTION

The incidence of breast cancer in Canada is continu-
ing to rise. It was estimated that 23,600 new cases 
of breast cancer would be diagnosed in 2011 1. At 
the same time, it has been shown that, because of 
screening techniques, more women are surviv-
ing and living longer 2. In cancer rehabilitation, 
increased emphasis has therefore been placed on 
survivorship and on the treatment of the whole 
person, not just the disease 3.

In a study conducted to determine the treat-
ment patterns for women diagnosed with invasive 
breast cancer in Ontario between April 1, 2003, and 
March 31, 2004, it was determined that, of the 7121 
women diagnosed with breast cancer, 2479 (35%) had 
undergone complete mastectomy 4. Rates of breast 
reconstruction were not examined for the Ontario 
study, but it has been well established that, for a mul-
titude of psychological reasons, not all women will 
choose to have breast reconstruction. Concern about 
further complications and the uncertainty about 
esthetic outcomes after surgery have been cited as 
reasons why women do not seek surgical rehabilita-
tion 5. Demographic factors such as age, race, and 
education, together with preoperative counseling, 
have been shown to influence treatment choice 6. The 
alternative option is an external breast prosthesis.

ABSTRACT

Background

Of all mastectomy patients, 90% will use an external 
prosthesis where the standard of care uses a stock 
prosthesis that is purchased “off the shelf.” Our ob-
jectives were to determine patient demand for and 
perceived value of a custom breast prosthesis. The 
information obtained will influence future research 
and program direction.

Methods

We asked 65 women who had undergone lumpectomy 
or mastectomy to participate before exploring reha-
bilitation options. The quantitative outcome measures 
were the European Organisation for Research and 
Treatment of Cancer qlq-C30 general and -BR23 breast 
cancer–specific quality of life questionnaires, and the 
Ambulatory Oncology Patients Satisfaction Tool. The 
qlq results were analyzed using the Mann–Whitney 
U-test. Results of the satisfaction tool were compared 
using the Fisher exact and chi-square tests. A descriptive 
qualitative approach—involving in-depth interviews 
exploring the experiences of the women—was used 
to establish the perceived value of the services to the 
patients. The analysis of the interview transcripts was 
conducted using a standardized content method to 
describe the experiences of the women.

Results

All the women had had previous experiences with 
a conventional prosthesis, and they reported that 
wearing a custom prosthesis was more satisfying for 
them. They reported comfort and ease in wearing 
it, coupled with a sense of feeling less like a victim. 
Comparison of the qlq and patient satisfaction scores 
showed no significant difference between the women 
wearing the conventional prosthesis and those wear-
ing the custom prosthesis.
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It has been estimated that 90% of women un-
dergoing mastectomy use a breast prosthesis either 
permanently or while awaiting reconstruction 7. The 
use of breast prostheses appears to help improve 
body image 8. That finding suggests that the physi-
cal characteristics of the prosthesis, among other 
issues, will influence a woman’s sense of her overall 
body image.

In the community, patients are potentially 
referred to two types of services. The first is com-
mercial outlets that provide “off the shelf” external 
prostheses in standard sizes worn on the surface of 
the skin by mastectomy and lumpectomy patients, 
most often within a bra, but sometimes against the 
chest wall, fixed with self-adhering tapes 9. This 
option presents several challenges in finding an ap-
propriately sized and comfortable prosthesis. Women 
are often dissatisfied with various aspects of conven-
tional prostheses 10. They report dissatisfaction with 
incorrect fit, restrictive choice of clothing and dif-
ficulty dressing, discomfort, and prostheses weight 
and cost 5,9–13. The second kind of service is providers 
who make custom-fitted prostheses. These prostheses 
are individually designed to conform to the surface 
of the skin, based on a tissue record (impression) of 
the patient’s mastectomy site. They are held in place 
using various methods. A custom prosthesis offers 
the opportunity to simulate the missing tissue more 
realistically than a manufactured prosthesis can, and 
the custom prosthesis can be designed to address the 
aforementioned issues that cause dissatisfaction with 
stock prostheses. However, while a stock prosthesis 
may cost $200 to $400, a custom prosthesis may run 
as high as $4000–$5000 (rough cost estimates).

The present study was conducted to determine 
if patients perceive any value in the provision of 
custom breast prostheses as an additional option to 
traditional rehabilitation services for mastectomy 
and lumpectomy patients. The research objectives 
were to determine

• patient demand for custom breast prostheses that 
would address the shortfalls of stock prostheses,

• whether patients would perceive added value in a 
custom breast prosthesis over a stock prosthesis, 
and

• whether patients were satisfied with the services 
received.

2. METHODS

The study was intended to be conducted as a cohort 
trial, following patients who chose between an ex-
perimental custom external breast prosthesis and a 
conventional external breast prosthesis (Figure 1). 
However, given that all the consenting patients chose 
the custom prosthesis option, it became necessary to 
change the plan to a before-and-after design to take 
advantage of earlier experiences with conventional 

prostheses to create a control group. Other patients 
on the waitlist for a custom prosthesis, but who were 
willing to wear a conventional prosthesis on an in-
terim basis, were also recruited so as to enlarge the 
control group, which increased the statistical power 
of the study.

2.1 Patients

Because this was a pilot study, an a priori sample size 
determination was not completed. Staff identified a 
convenience sample of patients by flagging the charts 
of those who were being followed in the Breast Site 
Group at a tertiary care cancer centre after active 
treatment for breast cancer. Additional recruitment 
was attained by posting a flyer in selected areas of 
the cancer centre and the patient support centre. 
Patients who had heard about the study from other 
participants also walked in with inquiries and wanted 
to enrol. Those patients were recruited to participate 
in the trial.

Because all 40 of the consenting patients chose 
the experimental custom prosthesis option, they were 
asked to complete a second set of surveys and were 
interviewed about their prior prostheses experiences, 
which served as their own historical control. Later, a 
further 31 patients on a waitlist for custom prosthe-
ses were recruited to enlarge the control group (13 
consented). Those patients were not given the option 
of a custom prosthesis.

2.2 Procedures

In addition to the information about rehabilitation 
options that is normally given to Breast Site patients 
during follow-up visits, information sheets describing 
the study, with consent forms, were given to eligible 
patients. Follow-up with consenting patients in both 
the experimental and control groups was conducted 
by monthly telephone calls from the research assis-
tant until after each individual’s prosthetic treatment 
was completed. Patients in the control group had their 
prostheses fitted by a provider in the community. 
The providers for the custom prostheses were male 
clinical anaplastologists, who were accompanied by 
a female attendant.

At the start of the study, a conventional breast 
prosthesis was partially funded by the provincial 
government to a maximum of $220. A custom 
breast prosthesis was also partially funded, leav-
ing the patient responsible for 25% of the $831.30 
total fee prescribed by the government. The cost to 
the patient for the custom prosthesis was $207.83. 
Vendors willing to provide custom prostheses at 
that fee could not be found in the community. After 
only 3 patients had been recruited to the study, the 
government announced a change in policy regard-
ing the way it would provide support for all breast 
prostheses. For patients starting treatment after the 
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new policy implementation date, funding would be 
limited to $195 for conventional or custom prosthe-
ses. For patients whose treatment started after the 
implementation date, that announcement effectively 
added more than $428 to the cost of the service, for 
a total of $635.83.

For patients accepted for custom prostheses, the 
routine used in the fabrication of facial prostheses 
was followed: making impressions, sculpting the fit, 
matching the colour, and having a final fitting.

After an initial consultation at the Craniofacial 
Prosthetic Unit, the first treatment visit involved 
making an impression of the affected area of the 
breast and the contralateral side, which was used 
to clinically determine the shape and volume for 
the prosthesis, which was sculpted at a subsequent 
appointment. That subsequent appointment was 
also used for formulating a custom silicone palette 
for matching the colour. The making of the mould 
and additional sculpting was done in the laboratory, 
where the patient’s presence was not required. The 
final appointment involved extrinsic painting of the 
prosthesis to more closely match the characterization 
of the surrounding tissues, delivery of the prosthesis 
to the patient, and education on its maintenance. 
At that appointment, patients were asked to call if 
they experienced any problems with the prosthesis. 
Otherwise, the experiences of the patients with the 
service were monitored through the research assis-
tant’s follow-up calls.

2.3 Data Collection

To examine patient demand, descriptive information 
(including demographics) was gathered on the num-
ber of patients to whom the study information had 
been given, the number who sought a referral for a 
custom prosthesis and for outside conventional fitters, 
and the number in each cohort group who ultimately 
had a prosthesis made. Qualitative data were also 
collected on the perspectives of the women about 
decision-making regarding the prosthesis.

To assess perceived value added of the custom 
prosthesis, both quantitative and qualitative data were 
gathered. Patients were asked to complete validated 
satisfaction and quality-of life-tools. The tools were 
sent to each woman’s home 2 months after completion 
of their treatment. The tools used were these:

• The Ambulatory Oncology Patients Satisfaction 
Tool 14 sections on “planning your treatment,” 
“symptom management,” “health care provid-
ers,” “overall impressions of your care,” and 
“your background.” This validated instrument 
is designed with Likert-type answer options to 
measure the patient’s views on the treatment 
process. Not all questions from this instrument, 
such as those on chemotherapy or nutritional 
needs, were analyzed because of the limited 
likelihood that they would be affected by any 
breast prosthesis service.

figure 1	 Pilot	trial	study	design	and	number	of	patients	flow	chart.
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• The European Organisation for Research and 
Treatment of Cancer (eortc) qlq-C30 15 and 
-BR23 16 general and breast-specific quality-
of-life questionnaires. These validated mea-
sures are widely used to determine quality of 
life among cancer patients generally (-C30) 
and among breast cancer patients specifically 
(-BR23). Scores are reported on a 0–100 scale, 
with higher scores representing a higher level 
of functioning, more symptoms, or an increased 
number of side effects.

In addition, the research assistant interviewed 
patients over the telephone, using open-ended ques-
tions that focused on the women’s experiences in de-
ciding about the prosthesis, receiving the prosthesis, 
and using the prosthesis. Questions were also posed 
about the quality of the prosthetic service and how 
it could be improved.

2.4 Analysis

Data on patient demand are reported using descrip-
tive statistics and qualitative highlights describing 
decision-making about the prosthesis. Quantitative 
results for the standardized quality-of-life tools 
were analyzed using the Mann–Whitney U-test 
to determine differences between the women us-
ing a conventional prosthesis and those using the 
custom-designed prosthesis. Comparisons of the 
satisfaction analysis used the Fisher exact or chi-
square test. Results were considered significant 
at p ≤ 0.05.

The qualitative data from the patient interviews 
were subjected to a standardized content analysis 17. 
Three team members read through the data from the 
interviews and created content category labels after 
discussions of their impressions of the information 
given in response to each question. One team member 
then coded all the data. Review of the coded data by 
three team members allowed for comparison across 
the participant experiences and identification of 
common perspectives from each content category. 
Those perspectives are reported in narrative terms, 
with selected items of note, including quotations 
where relevant.

The satisfaction, quality-of-life, and qualitative 
results from the patients with control conventional 
prostheses from the cohort portion of the trial (given 
the choice of prosthesis) were compared with the 
results from the patients who were recruited later 
for their use of conventional prostheses (without be-
ing given a choice for a custom prosthesis). Because 
no differences were found between the two control 
groups, they were combined for comparison with the 
experimental custom group. The satisfaction of the 
study patients with the services was also compared 
with the satisfaction expressed by the general popula-
tion of patients at the cancer centre.

3. RESULTS

During the 5-month period of patient accrual, a total 
of 221 charts of women who could potentially be 
study candidates were flagged. The primary cancer 
care team, consisting of oncologists and oncology 
nurses, were responsible for sharing the information 
about the trial with the women during their follow-
up clinic appointments. The women then made the 
decision to contact the research assistant about par-
ticipating in the study.

3.1 Patient Demand

Of 65 women who discussed the trial with the research 
assistant (Figure 1), 25 did not participate. Of those 
25, 11 did not return the research assistant’s calls, 
and 8 declined for financial reasons. The remaining 
6 declined for a variety of other reasons.

Of the 40 consenting patients, 31 completed the 
process of being fitted for a custom prosthesis, and 9 
withdrew for a variety of reasons (3 financial, 1 re-
construction, 1 not interested, 4 personal). When the 
same group was asked to serve as historical controls, 
6 declined (not interested in participating in that arm 
of the study), 8 were ineligible (did not wear a con-
ventional prosthesis), and 2 acted as their own control 
after being fitted for a custom prosthesis. Thus, 24 
patients served as their own controls, supplemented 
by 13 patients from the waiting list who used con-
ventional prostheses, for a total control group of 37 
patients. Ultimately, 27 women in the control group 
completed surveys, and 24 were interviewed. In the 
custom arm of the project, of the 31 women who re-
ceived and wore a custom prosthesis, 24 completed 
surveys, and 19 were interviewed.

3.2 Selected Sample Characteristics

The women who reported on their experiences with 
the custom prosthesis each had had previous expe-
riences with a conventional approach. Results are 
presented separately for those groups, although both 
groups were equivalent in terms of age, marital status, 
and education level (Table i).

3.3 Patient Perceived Added Value

The perceived added value of the new custom pros-
thesis over a conventional prosthesis was explored 
both quantitatively and qualitatively. Women com-
pleted standardized quality-of-life and service sat-
isfaction scales and participated in semi-structured 
telephone interviews.

3.4 Quality of Life

Women completed the general eortc qlq-C30 (includ-
ing breast cancer–specific items) and the eortc -BR23 
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(breast-cancer-specific module) to measure their qual-
ity of life. Table ii presents the overall quality-of-life 
and subscale scores for the qlq-C30. The values for 
all domains and for both groups are substantially 
higher than the mean reference values given by eortc 
for breast cancer patients at all stages 15. The highest 
mean total subscale scores were reported in physical 
functioning and role functioning for both groups. The 
lowest mean total subscale scores were for emotional 
functioning. However, no significant differences were 
observed between the groups for any of the functional 
subscales for global health scores.

Table iii highlights specific symptoms and psy-
chosocial items from the general qlq-C30 that the 
research team thought would be relevant to women 
with a breast prosthesis. These items were ones that 
the team anticipated would be most likely to change 
once the women started wearing the new custom 
prostheses. Other items such as diarrhea and difficulty 
concentrating while reading a newspaper were not 
used. For all of the analyzed items, with the excep-
tion of sexual functioning, mean total scores were 

higher for the new custom prosthesis group than for 
the conventional prosthesis group. However, the dif-
ferences were not statistically significant.

Table iv presents participant responses for se-
lected items from the qlq-BR23 module. The research 
team selected items that they thought would be the 
ones most likely to change once the women started 
wearing the new custom prostheses. The most notable 
differences observed between the groups related to 
the items about “feeling less attractive” (41% in the 
conventional group and 21% in the custom group) 
and “feeling less feminine” (37% in the conventional 
group and 17% in the custom group) because of can-
cer and its treatment, and the extent of “[engagement] 
in sexual activity” (5% in the conventional group and 
18% in the custom group). Another item of interest 
was “pain in your arm or shoulder” because of its re-
lationship to the defect site (11% in the conventional 
group and 25% in the custom group). None of the 
foregoing observations was statistically significant.

3.5 Ambulatory Patient Satisfaction Data

Women completed the patient satisfaction survey used 
at the cancer centre, which provided a comparison 
between the satisfaction of the women in the study 
and the satisfaction of the overall patient popula-
tion. Four specific items were selected as ones that 
might be improved because of involvement with the 
custom prosthesis staff and participation in the breast 
prosthesis study. Table v presents those four items, 
together with data from the same time period for all 
the general clinic patients who responded to the over-
all survey. The percentage who were satisfied with 
the information received about possible changes in 
physical appearance and possible emotional changes 
was higher for study participants than for general 
responders to the survey. Similar differences were 
not observed based on information provided about 
changes in sexual activity or in the relationship with 
a spouse or partner. The participating women also 
provided an overall rating regarding their health. In 
contrast to the general survey responders, the women 

table i Selected sample demographics

Variable Prosthesis group

Conventional Custom

Completed surveys (n) 27 24
Age (years)

Mean ± sd 51.7±13.0 51.1±12.5
Range 28–83 28–76

Highest level of schooling (%)
High school 7 13
University/college 37 33
Postgraduate 48 46

Marital status (%)
Single 22 21
Married/common law 50 57
Separated/divorced/widowed 28 22

sd = standard deviation.

table ii Scores on selected scales of the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire – C30

Domain Total score for completed surveys by prosthesis group p

ValueConventional (n=27) Custom (n=24)

Mean±sd Range Mean±sd Range

Physical functioning 88.04±16.38 40–100 90.76±11.68 47–100 0.953
Emotional functioning 81.00±13.22 58.0–100 79.17±23.36 0.00–100 0.552
Role functioning 85.15±26.03 0.00–100 88.83±18.20 33.0–100 0.991
Cognitive functioning 84.44±16.63 33.0–100 82.63±21.70 33.0–100 0.936
Social functioning 83.30±25.32 17.0–100 85.52±22.67 33.0–100 0.729
Global health 76.22±19.68 33.0–100 77.38±21.28 33.0–100 0.773

sd = standard deviation.
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participating in this pilot study saw themselves as be-
ing in very good or excellent health (Table v). None 
of the observations was statistically significant.

3.6 Patient Perspective and Experience Data

The telephone interviews with the women took an 
average of 30 minutes to complete. The data pre-
sented from the standardized content analysis focus 
on the perspectives of the interviewees about the 

value of their prosthesis and their satisfaction with 
the service delivery.

3.6.1 How Did They Hear About the Trial?
Most of the women heard about the opportunity 
to participate in the custom breast prostheses trial 
through their nurse (“the advance practitioner nurse 
told me”). A few women found the information on 
the posted flyer or received it from other patients who 
were enrolled in the study.

table iii Scores for selected items related to breast symptoms on the European Organisation for Research and Treatment of Cancer Quality 
of Life Questionnaire – C30

Item Score for completed surveys by prosthesis group p

Conventional (n=27) Custom (n=24)
Value

Mean±sd Range Mean±sd Range

Breast symptom 11.37±11.86 0.00–42.0 14.58±18.05 0.00–83 0.647
Body image 67.89±27.62 8.00–100 72.92±26.84 0.00–100 0.474
Future perspective 50.78±33.91 0.00–100 58.54±26.57 0.00–100 0.457
Sexual functioning 65.95±15.60 17.0–83 62.27±18.28 17.0–83.0 0.569

plus nr plus na

Sexual enjoyment 38.83±24.11 0.0–67.0 46.60±17.56 33.0–67.0 0.458
plus na plus na

Arm symptom 12.26±16.90 0.00–56.0 19.79±23.36 0.00–89.0 0.242

sd = standard deviation; nr = not reported; na = not available.

table iv Response to selected items on the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 
breast-cancer–specific module – BR23

Item Responses of “quite a bit” or “very much” p
by prosthesis group (%) Value

Conventional (n=27) Custom (n=24)

In the past week
Felt physically less attractive as a result of your disease or treatment 41 21 0.312
Feeling less feminine as a result of your disease or treatment 37 17 0.278
Find it difficult to look at yourself naked 7 8 0.550
Been dissatisfied about your body 22 21 0.936
Were worried about your health in the future 33 21 0.457

In the past 4 weeks
Pain in your arm or shoulder 11 25 0.615
Have a swollen arm or hand 11 13 0.292
Difficult to raise your arm or to move it sideways 0 4 0.052
Pain in the area of your affected breast 4 8 0.991
Area of your affected breast swollen 0 4 0.839
Area of your affected breast oversensitive 4 8 0.316
Skin problems on or in the area of your affected breast 4 4 0.950
Extent your were interested in sex 20 9 0.040
Extent to which you were sexually active 5 18 0.294
If sexually active: Extent to which sex is enjoyable for you 67 60 0.539
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3.6.2 What Motivated Them to Inquire About It?
Most of the women who inquired about the custom 
breast prostheses project were motivated to do so 
because they believed that the new approach would 
be a good alternative to the conventional approach. 
The new prostheses sounded attractive and appealed 
to them. They wanted to have something that they 
could wear, and they were interested in pursuing an 
approach that could be more comfortable than the 
conventional approach that they were currently using 
(“I am not impressed with what is being offered as a 
replacement breast”).

3.6.3 How Did They Decide to Choose One Prosthesis 
Over the Other?
Most women who selected the new custom prosthesis 
over the conventional approach perceived that the 
option provided a strong alternative to reconstructive 
surgery. When they saw the quality of the prosthesis, 
they thought that it was attractive and appealing. 
Additionally, the reputation of the services provided 
at the hospital gave them a sense of comfort when 
thinking about trying a new approach (“I have already 
been through so much and didn’t want to go through 
another surgery so soon after the first”).

3.6.4 What Were Their Experiences with Each Type of 
Prosthesis?
The women who described their experiences with 
a conventional breast prosthesis spoke about dif-
ficulties with comfort (“it is so hot I can only keep 
it on for a few hours at a time”), the fit and shape 
(“it does not fit properly even though I got it fitted at 
the store.... I still have to stuff it and work with it.... 
and there are just not enough sizes”), and appear-
ance (“I can’t wear a see-through bra because the 
prosthesis is not the right colour”; “it helps to create 
an illusion, but you need to have clothing on for it to 
work”). The participants identified a need for more 

choice in prostheses after a mastectomy and for more 
financially accessible options to be available. Many 
stated that they had received little information about 
breast prostheses, where to obtain them, or how to 
access funding or reimbursement.

Overall, the women who had experienced wear-
ing the new custom breast prosthesis responded 
that many of the issues they had experienced while 
wearing a conventional prosthesis were markedly 
improved. They found the custom prosthesis fairly 
comfortable and light in weight (“I like the lightness 
of it; it feels like it’s me”), better fitting with cloth-
ing (“it fits so well that I can hardly believe I am 
wearing it”), and natural looking (“I do not have to 
think about how it looks. It is so realistic”). Women 
talked about the psychological benefit of the custom 
prosthesis: it helped them feel less like a “victim” 
and more “normal.” In being assessed and fitted for 
the new prosthesis, women found that they were well 
informed about the use of the prosthesis and its care. 
The main difficulties these women experienced were 
of a technical nature. The prosthesis could, on oc-
casion, deflate and might lose its capacity to adhere 
after 10 days or 2 weeks. For some, the prosthesis 
did not move exactly like a normal breast, and they 
still experienced difficulties wearing normal bras or 
revealing clothing (“the custom prosthesis is not a 
breast, it doesn’t solve everything”).

3.6.5 What Were Their Suggestions for Improvement?
The primary areas in which the women suggested 
that improvement could be made were education and 
support (“there should be someone to talk to about 
this”). The women identified the need to receive clear 
and relevant information about prosthesis options 
early in the process of cancer diagnosis and treat-
ment (“advertise in the surgeon’s office”). Access to 
a custom prosthesis was seen to have a psychological 
benefit to women if the prosthesis was affordable 

table v Results on the cancer centre’s Ambulatory Patient Satisfaction scale

Item Respondents with positive results (%) p Value

General clinic patients Prosthesis group C D
(A) (B) (C) (D) vs. vs.

2007 2008 Conventional Custom D B

(n=322, rr=55.0%) (n=265, rr=45.3%) (n=27) (n=24)

Did you get enough information about ...

40. ...  possible changes in your physical 
appearance?

59.8 51.9 76.9 72.7 0.572 0.078

41. ...  possible changes in your sexual 
activity?

48.4 47.7 46.2 47.8 0.920 0.863

42. ... possible changes in your emotions? 42.2 33.7 57.7 47.8 0.488 0.227
44. ...  possible changes in your relation-

ship with your spouse or partner?
36.8 32.9 47.8 39.1 0.442 0.639

rr = response rate.
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and if the practical issues related to durability were 
resolved (“most positive experience throughout my 
cancer journey”).

4. DISCUSSION

Given the number of women who have expressed 
concerns about conventional approaches regarding 
breast prostheses 5,9–13, there is a strong potential for a 
new approach that could provide a more comfortable 
fit and natural appearance without the need to undergo 
additional surgery. The advent of new materials and 
the availability of clinical anaplastologists who have 
developed new techniques make the actual production 
in a custom approach possible. However, there is a 
need to determine both patient demand and perceived 
value of the new prosthesis before recommending a 
full-service program.

Our study was limited by several factors related to 
methodologic design, all of which introduced bias into 
the results. Because the study took place in a tertiary 
health care setting, it has a highly self-selected sample 
of convenience. In addition, because this was a feasi-
bility study, a priori sample size determination was 
not completed. The trial was intended to be conducted 
as a cohort trial that would follow patients who chose 
between an experimental custom external breast pros-
thesis and a conventional external breast prosthesis. 
However, because all the consenting patients chose 
the custom option, it became necessary to change the 
trial to a before-and-after design to take advantage 
of the earlier experiences of the women with con-
ventional prostheses to create a control group. That 
type of design makes it difficult to determine whether 
an unknown factor is responsible for the result and 
also to account for other exposures that might have 
influenced the results. Seeing the actual prosthesis 
during the recruitment process may have influenced 
the decisions taken by the women. They found the 
look and feel of the prosthesis attractive and rather 
appealing when they first saw it. This prior exposure 
to the intervention may have given rise to the patients’ 
preferential search for the desired outcome and may 
have increased the attention the researchers gave to 
the experimental group. In addition, volunteers tend 
to have better outcomes than non-volunteers.

Despite the limitations of the study, the issue 
of patient demand was clarified. Accrual for this 
study was filled within 5 months after its announce-
ment to the cancer centre’s patients. The women 
who consented went on to select the new custom 
prosthesis over the conventional approach. Of the 
65 women who discussed the research project with 
the assistant, 54 were still “willing to pay” (wtp) 
out of pocket for a prosthesis, and an additional 31 
patients were on a waitlist to get into the study. From 
an economic standpoint, the wtp approach is an in-
dicator of the value of a commodity and gives rise 
to demand 18. Upon inspection of the demographics, 

it is not surprising then that wtp has been positively 
associated with education, income, beliefs, and 
the ideological acceptance of health care 19. When 
coupled with the fact that, during the qualitative 
interview process, women expressed the need for 
more options, wtp helps to clarify the demand for 
this type of service. Still, the major deterrent for 
declining participation in the study was the increase 
in cost because of lower government reimbursement 
(11 women). Most women spoke about the need to 
have more options available to them after a mastec-
tomy and to have more financially accessible options 
for prosthetic services. Issues related to cost and ac-
cess to care should be addressed because they relate 
both to conventional and to custom prosthetic care. 
It is often easier to have a breast implant procedure 
covered through a national health care program or 
private insurance than it is to have a breast prosthe-
sis made. Women who elect—for either personal or 
health reasons—not to have additional surgery to 
restore their breast contour are therefore faced with 
the burden of having to pay for a prosthesis 20. It is 
evident that gaps exist in current breast prosthesis 
services for women when it comes to accessibility, 
equity, quality, and financial resources 21,22. Any 
future program would need to consider how best 
to assist women with the expense of this service.

Value added was addressed through both quan-
titative and qualitative measures, and showed mixed 
results. Patton postulated that a mixed-methods ap-
proach to research is a form of comparative analy-
sis 23. Comparative research is an acknowledgement 
of the numerous problems of translation of evidence. 
Comparison can strengthen reliability, but there is 
often disagreement when the data do not come to-
gether as an integrated whole 24. Focusing on what 
is learned by the degree of convergence rather than 
forcing a dichotomous choice typically yields a more 
balanced result overall 23.

In using the quantitative measures, we narrowed 
our focus to questions that were thought most likely to 
be influenced by the wearing of the custom prosthesis. 
Women in the custom group felt more attractive and 
more feminine, and were more engaged in sexual 
activity, but they also experienced more pain in the 
arm or shoulder. Although we were able to establish 
some interesting observations related to body im-
age, quantitative measures can be very broad in their 
scope, and it can be difficult to be certain that the 
outcome is a direct result of the treatment effect. For 
example, the source of the pain for the women was 
not identified specifically during this data collection, 
and so we are uncertain whether the pain was a result 
of wearing the prosthesis or whether the women in 
the custom group had a higher rate of morbidity or 
lymphedema, which would result in increased pain.

The lack of statistically significant findings in 
the quality-of-life measures was disappointing, but 
given the small sample size, that result should not be 
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entirely surprising. A larger sample size is needed to 
determine if there are real differences from a quantita-
tive perspective. Future research is needed to measure 
specific outcomes for women who choose to wear 
a custom prosthesis. Measurement tools that focus 
specifically on capturing the outcomes directly related 
to the new program’s interventions need to be used.

The qualitative data illustrate a perceived benefit 
of the new custom prostheses to the women who 
elected to wear them. In particular, their observa-
tions about feeling an increased degree of normalcy 
and feeling less like a victim are strong psychosocial 
benefits. Those data are encouraging. They support 
efforts to improve the custom prostheses service 
for future implementation and for further in-depth 
research to analyze the effects of using a prosthesis.

The quantitative and qualitative approaches 
showed mixed results with respect to patient satisfac-
tion. In addition to looking for a difference between 
the custom and conventional groups, we hypothesized 
that a difference in patient satisfaction scores might 
be observable between the patients in the study and 
those in the general population of the cancer centre, 
given that the women in the study had more access to 
information. But the quantitative satisfaction scores 
failed to demonstrate any statistically significant 
findings, most likely for the same reasons that the 
quality-of-life scores were not significantly different.

The actual delivery of the service went relatively 
well from the perspective of the women, although 
there were several points of learning. An initial tech-
nical problem with the prosthesis itself was revealed 
through feedback from the women; that problem was 
corrected as the trial continued. The tendency for 
the prosthesis to deflate over time was reported and 
has led to the development of a new design for the 
custom prosthesis.

Feedback from the women supports the idea of 
sharing information in writing about prostheses and 
reconstructive surgery early in the process of telling 
patients about treatment options and effects. Although 
they may not read the information at the time of their 
diagnosis, they would have the information readily 
available for future reference. Study participants re-
ported little consistency in what they were told about 
prosthesis services. However, once they were part of 
the trial, they reported that their access to prosthesis 
information was very satisfactory.

Although there were suggestions for improve-
ment, the women were, in general, satisfied with the 
construction of the prostheses, and they agreed that 
the new approach addressed the shortfalls of conven-
tional stock prostheses. They were also satisfied with 
the quality of the service they received. Most women 
felt that their prosthesis was comfortable, light-
weight, and stable while in place, and that the staff 
was friendly and professional. A custom approach to 
prosthetic rehabilitation is the standard of care for 
most major categories of assistive devices—except 

for breast prostheses. It is this type of attention to 
care that makes it possible to address the needs of 
the patient and not the disease.

5. CONCLUSIONS

The willingness of women to pay for a prosthesis and 
the qualitative results from the present study demon-
strate that there is demand for a custom approach to 
treatment. However, financial assistance would most 
likely be needed to make such a service universally 
accessible. If a mixed-methods approach had not been 
applied to this initial exploration of women’s experi-
ences with custom breast prostheses, the essence of 
the perceived value of the custom prosthesis would 
have been lost. Quantitative measures suggest that 
there is no difference between custom and conven-
tional breast prostheses, but the qualitative data cap-
tured in this study provide a sense of aspects of care 
that a standardized outcome measure cannot capture. 
Further research with a larger sample size is needed 
to determine if real differences from a quantitative 
perspective are possible.

Note: The details of the prosthesis fabrication 
procedures, a subsequent project exploring the mate-
rials aspects of the prostheses, and a full analysis of 
the women’s experiences wearing breast prostheses 
will be presented in a separate article.
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