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Abstract

Background: Chemotherapy-induced alopecia (CIA), although generally reversible, is felt as extremely distressing by
patients with breast cancer. A certified medical device (Capelli Naturali a Contatto®—CNC®) was produced to provide
patients with a personalized scalp prosthesis, reproducing the patient’s original hair, resistant to any type of everyday

or sporting activity, and hairdressing.

Aims: The present study aimed to evaluate the impact of the CNC® device on the patient’s perception of their body
image, psychological wellbeing, satisfaction, strengths and weakness of the CNC® device.

Method: A pilot study was carried out on 21 patients affected by CIA due to recurrent breast cancer. A mixed quanti-
tative/qualitative method was used, including administering a questionnaire and a focus group.

Results: Based on the Body Image Scale, body image perception improved after 3 and 6 months using the device

in the 20 patients who answered the questionnaire. No significant change over time emerged for the six dimensions
investigated by the Italian version of the Psychological Well-Being Scale. The thematic analysis of the focus groups
showed six themes: definition of the prosthetic device, acceptance of the proposal, experience with the conventional
wig, strengths, weaknesses, economic issues.

Conclusion: Compared to the previous experience of CIA and the standard wig, the use of the CNC® device
improved everyday life and may be proposed to women undergoing chemotherapy and expecting alopecia to pre-
vent discomfort, social embarrassment, and compromised body image.

Keyword: Body image, Chemotherapy-induced alopecia, CNC® device, Mixed-method, Quality of life, Wellbeing,
Recurrent breast cancer

Background

Breast cancer is the most common cancer among
women in developed countries and presents several
disabling complications related to treatment [1]. Alo-
pecia is a common side effect of chemotherapies used
— : . . _ _ — to treat breast cancer [2]. The proportion of patients
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is ranked among the most troublesome adverse events,
being described as distressing and affecting body image
[3, 4]. The timing and seriousness of chemotherapy-
induced alopecia (CIA) depend on the drug and treat-
ment schedule [2, 5, 6]. Alopecia, as stated by Zannini
et al. in a qualitative study, is experienced as a trau-
matic event that challenges a woman’s femininity. In
this experience, the wig was perceived as helpful, only
within a specific supporting program [7]. Changes in
body image during CIA have long been described [8].
It was demonstrated that body image worsened during
chemotherapy but did not return to normal or improve
when patients experienced hair regrowth. In addition,
the CIA was found to negatively affect Quality of Life
(QoL) associated with a relevant psychological burden
[9, 10]. Indeed, body change was among the factors pre-
dicting lower QoL scores in breast cancer survivors [1].
In addition, changes in body image perception impact
self-efficacy to cope with cancer, as coping self-efficacy
is linked to well-being through multiple cognitive, emo-
tional, and behavioral pathways [11].

Some strategies, such as scalp cooling, topical treat-
ment with vasoconstrictors, minoxidil or the prosta-
glandin analog bimatoprost, and topical or systemic
calcitriol, have been introduced during the last dec-
ades to prevent CIA in breast cancer patients. Still, all
these interventions had reduced activity and several
tolerability issues [9, 12, 13]. Camouflage with wigs is a
very common approach but may not satisfy all patients’
needs. Indeed, a qualitative study on women with
breast cancer in Sicily (an Italian region) found that the
wig was helpful given that an aesthetic/care wig pro-
gram is provided to improve coping abilities [7].

Helping women manage this problem may improve
the perception of body image and facilitate the every-
day life of the patient and her surrounding friends [2,
5, 6].

With the objective to have an efficient and satisfac-
tory camouflage, the “Capelli Naturali a Contatto®”
(CNC®) device was produced by Advihair srl (Zola Pre-
dosa, Bologna, Italy). It aims to provide patients with a
personalized scalp prosthesis, reproducing their origi-
nal hair, resistance to any type of everyday or sporting
activity, and hairdressing. This device is expected to
improve the perception of body image and psychologi-
cal well-being during chemotherapy by reducing the
impact of alopecia.

The present study aimed to evaluate the impact of the
CNC® device on the patient’s perception of their body
image, psychological wellbeing, satisfaction, strengths
and weakness of the CNC® device. This pilot study was
carried out on female patients affected by CIA due to
recurrent breast cancer.
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Methods

The prosthetic device

The CNC® prosthesis is a certified (ISO 9001-14000—
18000) medical device produced by a patented process
by Advihair srl. Briefly, a polymer, manufactured in-
house by a proprietary method, is shaped on the mold
of the patient’s head and colored with a biologic pigment
according to her scalp skin color. Natural untreated hair
with the features of the patient’s hair is applied by hand
on the molded polymer. Specialized personnel fit the
device to the head and fix it with an adhesive substance;
a patch test rules out possible intolerance. The device
needs sanitization once a month. A total of 21 devices
were donated by Cesare Ragazzi Laboratories (Italy) to
perform this study.

Patients enrolled in the study were provided with a per-
sonalized device. They wore it as long as desired and they
were allowed to remove the device when satisfied with
the length of hair. Application began before alopecia was
induced by chemotherapy.

Participants
Enrollment was performed from October 2017 to July
2020 within the Complex Structure of Medical Oncology
1 of Fondazione IRCCS Istituto Nazionale dei Tumori
of Milan. Patients with recurrent breast cancer and
CIA, and meeting the following inclusion criteria were
enrolled: use of a traditional wig in the previous experi-
ence of CIA, age>18 years, absence of cognitive disor-
ders, anxiety and/or depression, and willingness to apply
the proposed device. A psychologist [AP] explained the
study aims and procedures to the patients. Thereafter, if
willing to use the prosthetic system and participate in the
study, they signed a written consent form.

The patient sample was limited to 21 subjects due to
the number of available devices.

Endpoints

The primary endpoint was to evaluate the impact of
wearing the CNC® prosthetic system in patients with
a relapse of breast cancer with CIA on body image and
psychological well-being. The secondary endpoints
included satisfaction, strengths and weaknesses of the
device. Both endpoints were compared with the previous
use of a “conventional wig”

Assessment
A mixed-method approach [14] which includes a survey
and a focus group was used to achieve research aims.
Survey A questionnaire was administered to all
participants.
The Italian validated version of the Body Image Scale
(BIS) was used to evaluate the perception of body image
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[15, 16]. This 10-item scale investigates affective, behav-
joral, and cognitive dimensions of body image in patients
affected with neoplasia. The total score ranged from 0 to
30: zero scores represent no symptoms or distress; higher
scores correspond to increasing symptoms and distress
or more body image concerns.

The psychological well-being was assessed by the Ital-
ian version of the Psychological Well-Being Scale (PWB)
[17, 18]. Answers are given on a 6-point Likert scale, and
18 items are considered. This questionnaire investigates
six dimensions: autonomy, relationships, mastery of the
environment, personal development, acceptance of one-
self and purpose in life. Each dimension ranged from 3
to 18: the higher the score, the higher the psychological
well-being.

The perception of hair was evaluated by two additional
items (“Hair is important to me” and “Hair is an impor-
tant aspect of my look”) concerning how important hair
is to the patient and the impact on physical appearance.
Each answer is given on a 5-point Likert scale, and the
resulting score was considered their average: the higher
the score, the higher the importance of hair.

Sociodemographic and clinical data of patients were
collected. Occurrence of any discomfort with the device
was also recorded.

The beginning of a new regimen of chemotherapy
was the baseline. At this time, patients were required to
answer the BIS by referring to their previous experience
with a conventional wig, while the PWB investigated
their current well-being. Assessments were repeated 3
and 6 months after applying the device, asking the patient
to evaluate the recent experience with both BIS and
PWB.

Focus group The first 12 patients who completed the
use of the device were asked to participate in the focus
group. A focus group is a qualitative research technique
used to deepen a theme through group interaction of
people who have a common experience or characteris-
tic [19]. A psychologist with experience in qualitative
research [SA] facilitated the focus group. A semi-struc-
tured interview was used for the discussion, and the
interviewer used a non-directive modality. The following
topics were considered: baseline expectations regarding
the device, comparison of standard wigs with the CNC®
device, perception and evaluation of the device, possible
weaknesses and willingness to buy the device.

Statistical analysis

The scores of the perception of hair, BIS and PWB scales
were calculated according to the developer’s indications.
Descriptive statistics were applied to obtain summary
results for each score by time point.
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Nonparametric rank-based models for longitudinal
data were used to model the time trends for each scale
[20, 21]. Those models are suitable for non-Gaussian-
distributed variables, are robust to outliers, and exhibit
competitive performance for small sample sizes. These
models allow to statistically test the null hypothesis of no
time effect using an ANOVA-type test [22, 23]. As addi-
tional analysis when ANOVA-type test was significant,
the Wilcoxon—Mann—Whitney exact paired test adjusted
for tied values was used to compare distributions of
scores at baseline versus 3 months and baseline versus
6 months [24].

The statistical significance level of tests was 0.05. Anal-
ysis was conducted in R [25].

Cronbach alpha values were calculated at base-
line (complete data), with Bootstrap 95% CI with 2000
replications.

Qualitative analysis

The focus group was audio-recorded, and transcrip-
tions were analyzed through a paper—pencil thematic
analysis [26]. Thematic analysis is one of the most popu-
lar method of analyzing qualitative data. With the word
“theme” we referred to a topic or concept that emerges
throughout the text and that answer to the research aims.
The themes can be articulated into sub-themes, each of
them focused on specific aspects. The qualitative study
followed the Consolidated criteria for reporting qualita-
tive research (COREQ) [27].

Results

The results of the questionnaires

Participants A total of 21 patients were assessed at base-
line. Table 1 reports the sociodemographic and clinical
characteristics, while Table 2 shows the chemotherapeu-
tic regimens at baseline. After 3 months, one patient was
not assessed because of a declining clinical condition.
After 6 months, four patients were not evaluated because
of unavailability to assessment, disease progression,
death or early removal of the device after regrowth of
hair. So, the analysis sample was restricted to 20 patients
observed at least twice and 16 patients 6 months after the
application of the device. Patients wore the device for a
mean time of 9 months (range: 4—15 months). In Supple-
mentary material, the distributions of scales which have
a non statistically significant difference across time were
showed.

Body image perception and psychological well being
The total mean score of the BIS items was 19 (range
4-30) at baseline and reduced to 10.6 (range 1-25)
after 3 months. It further reduced to 9.4 (range 0-22)
at month 6. The difference at month 6 versus baseline
was statistically significant with ANOVA (p<0.001)
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Table 1 Sociodemographic and clinical characteristics of

patients

Sociodemographic and clinical characteristics n=21,n

Age (years), mean (range) 60.24 (44-73)
Degree

Elementary education
Level 12

High school

O ~N

Bachelor's degree
Marital status
Married 19
Widow 2
Disease duration (months), mean (range) 169.05 (30-276)
Treatment at baseline

Chemotherapy 20
Chemotherapy + radiotherapy 1

Cancer stage

Recurrence 21

Table 2 Chemotherapy received by patients at baseline

Patients Drugs

1 Nab-paclitaxel

2 Paclitaxel

3 Abraxane

4 Carboplatin + paclitaxel 4+ trastuzmab
5 Eribulin

6 Nab-paclitaxel

7 Nab-paclitaxel

8 Taxol

9 Eribulin

10 Eribulin

11 Paclitaxel + pertuzmab + trastuzumab
12 Liposomial doxorubicin

13 Paclitaxel

14 Paclitaxel

15 Paclitaxel

16 Carboplatin 4 paclitaxel

17 Nab-paclitaxel 4 trastuzmab

18 Nab-paclitaxel

19 Epirubicin

20 Taxotere + cyclophosphamide

21 Carboplatin + paclitaxel 4 trastuzmab

and the Wilcoxon—-Mann—Whitney test (p<0.005 at
3 months, and p <0.001 at 6 months), showing a persis-
tent improvement of body image perception (Table 3,
Fig. 1). At baseline, Cronbach alpha value for BIS
was 0.90 (95% CI 0.76-0.95), showing a good scale’s
reliability.
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On the contrary, the scores related to other scales (per-
ception of hair relevance, and the six PWB subscales—
autonomy, environmental control, personal growth,
positive relationships, aim in life, self-acceptance) were
not significantly changed over time (Table 3; Additional
file 1: Figs. S1-7). These scales, each one with 2 or 3
items, proved not to be reliable (perception: alpha=0.6,
95% CI: 0.3-0.8; autonomy: alpha=0.09, 95% CI —1.5—
0.6; environmental control: alpha=0.005, 95% CI —1.0—
0.6; personal growth: alpha=—-0.3, 95% CI —1.6-0.3;
positive relationships: alpha=0.3, 95% CI —1.0-0.7; pur-
pose in life: alpha=0.04, 95% CI — 1.4-0.5; self-accept-
ance: alpha=—1.8, 95% CI —7.0-0.1).

The results of the focus group: the satisfaction, strengths
and weakness of the CNC® device

Five patients attended the focus group out of the 12 ones
who were invited. Seven out of 12 patients could not par-
ticipate in the focus group because of work obligations,
health issues, and difficulty reaching the hospital from
home.

The analysis of the focus groups showed six themes:
definition of the prosthetic device, acceptance of the pro-
posal, experience with the conventional wig, strengths,
weaknesses, economic issues. Some themes were articu-
lated into subthemes.

(1) Definition of the prosthetic device: When invited to
define the device, the patients expressed their sat-
isfaction, and their quotations included not only
material description but also affective evaluations,
mainly related to a favorable comparison with the
traditional wig. A woman said: "Wonderful. Really,
the wig is a far, far ancestor of this one... because,
once you put it on [the new device], with these spe-
cial adhesives, it is fixed, and nobody can see it is
not your hair”.
Acceptance of the proposal: All the patients declared
that they were excited to accept the proposal and
had been attracted by fear to wear a wig again: "It
was a new idea, and I accepted immediately, with-
out a second thought, because I was willing to do
anything to avoid the wig.”

(3) Experience with the conventional wig: Quotations
about the experience with traditional wigs were
unfavorable due to several issues: wigs look unnatu-
ral, can move while the person does not realize it,
are to be removed at night so that the person feels
bare next to her partner. A woman said: A wig is
a separate object; it does not become a thing that is
a part of what one is....The last time I wore a wig, I
fell, and the wig flew, turned, and moved.... Another
one: “When I first had it, my husband never saw me

—~
N
~
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Table 3 Mean scores (range) of perception of hair relevance, Body Image Scale and Psychological Well-Being scales at baseline,
months 3 and 6 after application of the device

Baseline (n=20) 3 months (n=20) 6 months (n=16) Time effect
ANOVA-type
(p)
Perception of hair relevance 4.2 (4-5) 4.2 (2-5) 4.1 (3-5) 0327
BIS total score 19 (4-30) 106 (1-25) 9.4 (0-22) <0.001
PWB: autonomy 19 (7-17) 10.8 (7-15) 10.6 (7-14) 0.132
PWB: environmental control 1.9(8-15) 11.7 (9-14) 12.3(10-15) 0413
PWB: personal growth 12.6 (9-16) 12.2 (9-16) 2 (8-17) 0.633
PWB: positive relationships 12.8 (7-16) 122 (7-16) 4(9-17) 0429
PWB: aim in life 0(6-13) 9.1 (5-13) 9.2(5-12) 0.077
PWB: self-acceptance 6(8-15) 12.3(9-17) 2 (8-15) 0.28
BIS body image scale; PWB psychological well-being
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Fig. 1 Distributions and individual trends of total mean scores of Body Image Scale (BIS) at baseline (n=20), after 3 months (n=20), and after
6 months (n=16) of device use. Notes: (**) p <0.005 3 months versus baseline and (***) p<0.001 6 months versus baseline, Wilcoxon-Mann-
Whitney test

without the wig; I took it off when it was dark, and I two subthemes, (a) the device and (b) the assis-
put on the turban because I did not want to be seen tance. The first one pertains to the device character-
by anybody” istics. The device helped the patients not to “feel ill”
(4) Strengths: Patients expressed their satisfaction with because it looked like natural hair, as this patient’s
the device itself but also for the professional assis- words express: “One does not see oneself ill...the

tance received. So, this theme was articulated into important thing of this device is that it makes you
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feel less ill. A hard side of this disease is that it is
not a headache that goes, and you are well again;
it is something you wake up with every morning...If
you think about it every morning, you go, jump out
of the window, and it is finished... But your lifestyle
must be that ‘you put it aside” In addition, when
the management of everyday life and QOL were
discussed, some device features were described as
important: you ‘do not see’ the device, the device
did not move on the scalp, had good quality hair,
and was easily managed. As an example, one patient
explained that she had been able to live a normal
life with the device: “I went out as usual, while I had
great problems before” A woman described a feel-
ing of comfort and ease: “You can take a bath, have
a walk, without any risk. When my nieces touched
my hair, I was not afraid that it could stick to their
hands’. Finally, patients were happy to spend a short
time on device maintenance.

The second subtheme pertains to assistance. The
patients reported that the personnel who pre-
pared, applied and cared for the CNC® device were
friendly and professionally skilled (for example,
one patient said: “They are extraordinary”). How-
ever, some concerns were reported, as an example:
“If you do not go and have it sanitized, it smells like
cheese” or “It is difficult to be perfect’.

Weaknesses: criticalities were divided into three
subthemes, which were related to (a) the device,
(b) the assistance, (c) feeling comfortable. The first
subtheme covers several issues, among which the
main and most felt one was that the device did not
guarantee satisfying perspiration and induced itch-
ing, as this patient says: ‘At the beginning, I had
problems with itching; I could not bear it, and I
had it removed’. In addition, the device could not
be removed at night (bedtime), and the adhesive
was not comfortable: “Then, I said it was enough
for me because I could not sleep, I got psychologi-
cally ill because, if you do not sleep, at night, with
that thing on your head..”. The second subtheme
(disagreeing with one strength previously reported)
was that the hairdresser of the device producer was
not very satisfactory, as this patient reports: I had
some problems with a haircut. Well, I am particu-
lar with haircut [...] every time I went there, I com-
plained, I said I could not manage it.... The hair was
thick, and I have thin hair”. In addition, the time
required to obtain the device was quite long, and
several sessions were necessary for the preparation.
Eventually, within the third subtheme are present
two issues, not related to the device itself nor the
assistance, but due to subjects’ emotional experi-

=
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ences. The first pertains to feeling allowed to go to
a hairdresser who does not work in the device assis-
tance. Some subjects felt guilty and felt they were
betraying those who had provided the device free
of charge. The second issue of the third subtheme
concerns feeling uncomfortable when taking a bath
in the sea or the swimming pool, as this patient
reports: “I never took a bath [...] because when you
get out, it is not as your hair”.

Economic issues: all participants imagine a very
high cost for the device (between 4.000 and 10.000
euros); some of them said that they were so satis-
fied with the device that they were willing to pay
the assumed cost: “I am willing to pay how much as
needed, because I am very satisfied, and so, one can
make a sacrifice’; others could not have afforded it.

(6)

Discussion

We performed a pilot study to evaluate the personal
experience with the CNC® prosthetic device compared
to standard wigs by female patients with recurrent breast
cancer and with the second event of CIA. Overall, a
quantitative assessment of image perception and a quali-
tative evaluation of the experience suggested an advan-
tage of the new device in comparison with the standard
wig. In the literature, we found that patients were pleased
with the wig in that it helps them maintain their normal
appearance [7, 28, 29]. Nevertheless, Versluis et al. [28]
found that most patients felt a changed identity despite
the use of a head covering.

The present study showed that the use of the CNC®
device seems to be very helpful in breast cancer patients’
process of identity restoration. More specifically, this
device improves patients’ body image perception, com-
pared to the previous experience of alopecia and the
common wig. Our results suggested that the perception
of body image was better during the use of the device
compared to the period of wig use.

In the focus group, narratives by the patients related
the use of the device with a reduced feeling of illness.
Patients reported that people did not realize that their
hair was not natural. Not perceiving the alopecia, the
patients and those around them easily forgot the dis-
ease. Forgetting the disease, the patients felt healthy.
Patients reported that feeling healthy may facilitate the
management of everyday life activities and live one’s
relationships without interfering with the theme of ill-
ness. So, the CNC® device, thanks to its characteris-
tics, seems eliminate the fear of losing their wig during
social activities as reported by Zannini et al. [7]. There-
fore such device could prevent social avoidance that is
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a strategy used by patients to cope with the hair loss,
because of fear that others will see or treat them in a
different way [4, 29].

A relevant drawback of the device reported by a few
patients was the poor perspiration, mainly during bed-
time, but this seemed to be overcome by the satisfaction
with this efficient and friendly camouflage. In addition,
based on this experience, the device may be improved to
address the issue.

In light of the above, an improvement of activities and
of relationships promoted by forgetting the illness may
result in a better QOL. Avoiding feeling ill could improve
health-related QOL, based on the results of a prospective
study that found that improving health-related QOL of
breast cancer survivors was associated with good general
health perception [30]. Given that many societies stigma-
tise alopecia, and cancer patients report feeling of shame
for being ill [31], maintaining a sense of normality can
give the woman the opportunity to live tumor in a more
private sphere and not suffer such social stigma.

We may suggest that a better perception of body image
and a reduced concern with social stigma could help the
patients cope with the disease and improve the tolerabil-
ity of treatments. As hair loss will affect each patient and
their family differently, tailored support could be associ-
ated with using the device to optimize physical and psy-
chological well-being [10]. Our results, suggesting that
the device could positively impact relationship ability and
QoL, may be the basis for identifying welfare initiatives
supporting the patients economically.

We acknowledge that this study had some limitations.
Only one focus group was performed, and the theoreti-
cal saturation of treated themes could not be verified.
The number of patients was reduced. A control group
of women wearing a standard wig was lacking, and the
experience with a standard wig was compared with the
current use of the new device in the same subject; this
provided an intra-sample consistency of evaluations but
offered the bias due to different times of facts evaluated
by the patients. The sample consisted of patients who had
overcome their fear of the disease, different from patients
on their first experience with chemotherapy. Results
could be difficult to generalize to breast patients on the
first chemotherapy. Further studies on a wider sample are
needed to confirm our results.

In conclusion, based on this preliminary experience
and waiting for further confirmation, the CNC® device
seems to be a reasonable proposal for women undergo-
ing chemotherapy and expecting alopecia to prevent dis-
comfort, social embarrassment, and compromised body
image. Further investigation could explore the expec-
tancy of patients at their first chemotherapy and evaluate
the device’s impact on the caregiver.

Page 7 of 8

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512905-022-02080-7.

[ Additional file1. }

Acknowledgements

The survey was promoted by Salute Donna Onlus, Italy and Fondazione IRCCS
National Cancer Institute of Milan, Italy. Editorial assistance for the first draft
was provided by Laura Brogelli, MD, PhD, and Aashni Shah (polistudium srl,
Milan, Italy); this was funded by Advihair.

Authors’ contributions

AMM, AE, CIR and CB contributed to study ideation; AP and SA participated
to data collection and patient evaluation; SO described the CNC® device; Gl
and RM performed quantitative analysis; SA performed qualitative analysis; all
authors revised and approved the manuscript.

Funding

This study was supported by Advihair srl, Italy. The funding body played no
role in the design of the study and collection, analysis, and interpretation of
data and in writing the manuscript.

Availability of data and materials
Results data are available upon request to the corresponding author.

Declarations

Ethical approval and consent to participate

The study was approved by the institutional review board (Fondazione IRCCS
Istituto Nazionale dei Tumori of Milan—INT 166/17). All procedures followed
were in accordance with the ethical standards of the responsible committee
on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000. Informed consent was obtained from
all participants for being included in the study. Protection of the patients’
identity was guaranteed by assigning study-specific, unique patient numbers.
All patients released an informed consent.

Competing interests
SO was employed by Advihair at the time this survey was carried out. The
other authors have no relevant conflicts of interest.

Author details

'Salute Donna Onlus Association, Milan, Italy. 2Clinical Psychology Unit,
Fondazione IRCCS Istituto Nazionale dei Tumori, Via Giacomo Venezian 1,
20133 Milan, Italy. 3Laboratory of Medical Statistics, Biometry and Epidemi-
ology “G. A. Maccacaro’, Department of Clinical Sciences and Community
Health, University of Milan, Milan, Italy. 4SS, Biostatistics for Clinical Research,
Department Epidemiology and Data Science Department of Applied Research
and Technological Development, Fondazione IRCCS Istituto Nazionale dei
Tumori, Milan, Italy. °Advihair Srl, Zola Predosa, Bologna, Italy. °Supportive Care
in Cancer Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy.

Received: 3 February 2022 Accepted: 14 November 2022
Published online: 03 December 2022

References

1. Lopes JV, Bergerot CD, Barbosa LR, Calux NMCT, Elias S, Ashing KT,
Domenico EBL. Impact of breast cancer and quality of life of women
survivors. Rev Bras Enferm. 2018;71:2916-21. https://doi.org/10.1590/
0034-7167-2018-0081.

2. Trieb RM. Chemotherapy-induced alopecia. Curr Opin Support Palliat
Care. 2010;4:281-4. https://doi.org/10.1097/SPC.0b013e3283409280.

3. McGarvey EL, Baum LD, Pinkerton RC, Rogers LM. Psychological sequelae
and alopecia among women with cancer. Cancer Pract. 2001;9:283-9.
https://doi.org/10.1046/j.1523-5394.2001.96007 x.


https://doi.org/10.1186/s12905-022-02080-7
https://doi.org/10.1186/s12905-022-02080-7
https://doi.org/10.1590/0034-7167-2018-0081
https://doi.org/10.1590/0034-7167-2018-0081
https://doi.org/10.1097/SPC.0b013e3283409280
https://doi.org/10.1046/j.1523-5394.2001.96007.x

Petruzzi et al. BMC Women'’s Health

22.

23.

24.

25.

26.

(2022) 22:492

Lemieux J, Maunsell E, Provencher L. Chemotherapy-induced alopecia
and effects on quality of life among women with breast cancer: a litera-
ture review. Psychooncology. 2008;17:317-28. https://doi.org/10.1002/
pon.1245.

Paus R, Haslam IS, Sharov AA, Botchkarev VA. Pathobiology of chemother-
apy-induced hair loss. Lancet Oncol. 2013;14:e50-9. https://doi.org/10.
1016/51470-2045(12)70553-3.

Miteva M, Misciali C, Fanti PA, Vincenzi C, Romanelli P, Tosti A. Permanent
alopecia after systemic chemotherapy: a clinicopathological study of 10
cases. Am J Dermatopathol. 2011;33:345-50. https://doi.org/10.1097/
DAD.Ob013e3181fcfc25.

Zannini L, Verderame F, Cucchiara G, Zinna B, Alba A, Ferrara M. 'My wig
has been my journey’s companion'’: perceived effects of an aesthetic care
programme for Italian women suffering from chemotherapy-induced
alopecia. Eur J Cancer Care (Engl). 2012;21:650-60. https://doi.org/10.
1111/j.1365-2354.2012.01337 x.

Munstedt K, Manthey N, Sachsse S, Vahrson H. Changes in self-concept
and body image during alopecia induced cancer chemotherapy. Support
Care Cancer. 1997;5:139-43. https://doi.org/10.1007/BF01262572.

Haque E, Alabdaljabar MS, Ruddy KJ, Haddad TC, Thompson CA, Lehman
JS, Hashmi SK. Management of chemotherapy-induced alopecia (CIA):

a comprehensive review and future directions. Crit Rev Oncol Hematol.
2020;156: 103093. https://doi.org/10.1016/j.critrevonc.2020.103093.
Paterson C, Kozlovskaia M, Turner M, Strickland K, Roberts C, Ogilvie

R, Pranavan G, Craft P. Identifying the supportive care needs of men

and women affected by chemotherapy-induced alopecia? A system-

atic review. J Cancer Surviv. 2021;15:14-28. https://doi.org/10.1007/
$11764-020-00907-6.

. Karademas EC, Simos P, Pat-Horenczyk R, Roziner |, Mazzocco K, Sousa

B, Oliveira-Maia AJ, Stamatakos G, Cardoso F, Frasquilho D, Kolokotroni

E, Marzorati C, Mattson J, Pettini G, Poikonen-Saksela P. Cognitive, emo-
tional, and behavioral mediators of the impact of coping self-efficacy

on adaptation to breast cancer: an international prospective study.
Psychooncology. 2021,30:1555-62. https://doi.org/10.1002/pon.5730.
Rossi A, Caro G, Fortuna MC, Pigliacelli F, D'Arino A, Carlesimo M. Preven-
tion and treatment of chemotherapy-induced alopecia. Dermatol Pract
Concept. 2020;10: €2020074. https://doi.org/10.5826/dpc.1003a74.

Shin H, Jo SJ, Kim DH, Kwon O, Myung SK. Efficacy of interventions for
prevention of chemotherapy-induced alopecia: a systematic review and
meta-analysis. Int J Cancer. 2015;136:E442-54. https://doi.org/10.1002/ijc.
29115,

Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. 3rd ed. Thousand Oaks: Sage Publications Inc; 2017.

Hopwood P, Fletcher |, Lee A, Al Ghazal S. A body image scale for use with
cancer patients. Eur J Cancer. 2001;37:189-97.

Cheli S, Agostini A, Herd-Smith A, Caligiani L. The Italian version of body
image scale. Reliability and sensitivity in a sample of breast cancer
patients. Psicoter Cognit Comport. 2016;22:65-79.

Ryff CD, Keyes CL. The structure of psychological well-being revisited. J
Pers Soc Psychol. 1995,69:719-27. https://doi.org/10.1037//0022-3514.
69.4.719.

Ruini C, Ottolini F, Rafanelli C, Ryff C, Fava GA. La validazione italiana delle
psychological well-being scales (PWB). Rivista Psichiatr. 2003;38:3.

Carey MA, Asbury JE. Focus group research. London: Routledge; 2016.
Brunner E, Dette H, Munk A. Box-type approximations in nonparametric
factorial designs. J Am Stat Assoc. 1997,92:1494-502.

. Noguchi K, Gel YR, Brunner E, Konietschkel F. nparLD: an R software

package for the nonparametric analysis of longitudinal data in factorial
experiments. J Stat Soft. 2012;50:1-23.

Brunner E, Munzel U, Puri ML. Rank-score tests in factorial designs with
repeated measures. J Multivariate Anal. 1999;70:286-317.

Brunner E, Puri ML. Nonparametric methods in factorial designs. Stat Pap.
2001;42:1-52.

Hajek J, Sidék Z, Sen PK. Theory of rank tests. 2nd ed. San Diego: Aca-
demic Press; 1999.

R Core Team (2020) R: a language and environment for statistical comput-
ing. R Foundation for Statistical Computing, Vienna, Austria. URL https://
www.R-project.org/

Braun'V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77-101.

27.

28.

29.

30.

Page 8 of 8

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Health Care. 2007;19:349-57.

Versluis A, Alphen KV, Dercksen W, Haas H, Kaptein AA, Hurk CVD. Looking
bad: female patients drawing their representation of chemotherapy-
induced alopecia. J Health Psychol. 2022;25:1-15.

Harcourt D, Frith H. Women's experiences of an altered appearance
during chemotherapy: an indication of cancer status. J Health Psychol.
2008;13(5):597-606.

Ashing KT, Yeung S, Lai L, Young L, Wong AG. A preliminary prospective
study of health-related quality of life among Chinese-American breast
cancer survivors. Support Care Cancer. 2021;29:6021-30. https://doi.org/
10.1007/500520-021-06181-1.

31. Amiel P, Dauchy S, Bodin J, Cerf C, Zenasni F, Pezant E, Teller AM, André F,
DiPalma M. Evaluating beauty care provided by the hospital to women
suffering from breast cancer: qualitative aspects. Support Care Cancer.
2009;17:839-45.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1002/pon.1245
https://doi.org/10.1002/pon.1245
https://doi.org/10.1016/S1470-2045(12)70553-3
https://doi.org/10.1016/S1470-2045(12)70553-3
https://doi.org/10.1097/DAD.0b013e3181fcfc25
https://doi.org/10.1097/DAD.0b013e3181fcfc25
https://doi.org/10.1111/j.1365-2354.2012.01337.x
https://doi.org/10.1111/j.1365-2354.2012.01337.x
https://doi.org/10.1007/BF01262572
https://doi.org/10.1016/j.critrevonc.2020.103093
https://doi.org/10.1007/s11764-020-00907-6
https://doi.org/10.1007/s11764-020-00907-6
https://doi.org/10.1002/pon.5730
https://doi.org/10.5826/dpc.1003a74
https://doi.org/10.1002/ijc.29115
https://doi.org/10.1002/ijc.29115
https://doi.org/10.1037//0022-3514.69.4.719
https://doi.org/10.1037//0022-3514.69.4.719
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1007/s00520-021-06181-1
https://doi.org/10.1007/s00520-021-06181-1

	Evaluation of the CNC® prosthetic system in recurrent breast cancer patients with chemotherapy-induced alopecia: a pilot study
	Abstract 
	Background: 
	Aims: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Methods
	The prosthetic device
	Participants
	Endpoints
	Assessment
	Statistical analysis
	Qualitative analysis

	Results
	The results of the questionnaires
	The results of the focus group: the satisfaction, strengths and weakness of the CNC® device

	Discussion
	Acknowledgements
	References


