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1. Introduction
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In breast cancer survivors, own body image may change due to physical and psychological reasons, worsening women’s living.
The aim of the study was to investigate whether body image may affect the functional and quality of life outcomes after a
multidisciplinary and educational rehabilitative intervention in sixty women with primary nonmetastatic breast cancer who have
undergone conservative surgery. To assess the quality of life was administered The European Organization for Research and
Treatment of Cancer Study Group on Quality of Life core questionnaire, while to investigate the psychological features and self-
image were administered the following scales: the Body Image Scale, the Hamilton Rating Scale for Depression, and the State-Trait
Anxiety Inventory. To assess the recovery of the function of the shoulder were administered: the Disabilities of the Arm, Shoulder,
and Hand Questionnaire and the Constant-Murley Score. Data were collected at the baseline, at the end of the intervention, and
at 3-month follow-up. We found a general improvement in the outcomes related to quality of life, and physical and psychological
features after treatment (P < 0.001). During follow-up period, a higher further improvement in women without alterations in body
image in respect of those with an altered self-perception of their own body was found (P = 0.01). In conclusion, the body image
may influence the efficacy of a rehabilitative intervention, especially in the short term of follow-up.

muscle strength (from 17 to 33%) [4]. All these features may
influence the patients’ quality of life (QoL) [4], which has

Breast cancer (BC) is the most common cancer among
women, affecting more than 1.2 million individuals per
year worldwide [1]. In recent years, there was a progressive
decrement in mortality due to the continuous improvements
in early detection of disease and its clinical care [2]. The
consequent increasing survival rate implies the growing need
for rehabilitative treatments of the short- and long-term
sequelae, especially in the upper limb [3]. In the literature, a
wide variation in the prevalence of these sequelae has been
reported for shoulder pain (from 12 to 51%), for reduction
of the range of shoulder motion (from 2 to 51%), and for

been found worsened one year after diagnosis of BC, and that
could be influenced in turn by psychological factors, such as
body image and mood disturbance [5].

In recent years, a number of growing studies have been
focused on body image issues in cancer, such as among BC
patients [6]. Body image is an emerging topic in the scientific
literature that describes a cognitive dynamic perception of
physical appearance of own body [7]. In patients hav-
ing undergone BC surgery, body image was found altered
not only after surgical treatments (mastectomy or partial
mastectomy), but also after radiation and/or chemotherapy
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especially for redness and/or soreness and hair loss and/or
weight gain [8]. By now, it should be weighed by surgeons
and clinicians in the option of treatment [9, 10]. Low body
image, attractiveness, and femininity positively have been
found correlated with depression, impacting negatively QoL
among women with breast cancer [11].

At the same time, rehabilitation has become an integrative
part of the clinical care of people after BC surgery, both
for the treatments of motor and for health-related QoL
aspects [12]. In fact, exercise interventions are fundamental
to improve the motor and psychological sequelae during
treatment and in the post treatment rehabilitation period, as
recently highlighted by recent Cochrane reviews on this topic
[12-14]. A multidisciplinary educational treatment was found
to be effective in improving functional abilities and wellbeing
and also during the follow-up period after BC surgery
[15]. An educational intervention is defined as implying a
brief contact with healthcare professionals, self-management
patient-led groups, provision of educational booklets, and
also Internet discussion groups [16]. It has been shown as
psychoeducational group intervention, and physical activity
can diminish fatigue and improve energy level, emotional
distress at 3-month follow-up, and, finally, the overall QoL
following intervention [17].

The direct effect of body image on the effectiveness of a
rehabilitative intervention has received far too little attention.
It is conceivable that an altered body image may deteriorate
the quality of life and functional outcomes of a rehabilitative
treatment [18]. Women after BC may experience body shame
and being more vulnerable to psychological distress and may
experience poorer adjustment after BC treatment [19].

The aim of this study was to investigate the influence of
body image on the quality of life related outcomes after a
multidisciplinary and educational rehabilitative intervention
and at 3-month follow-up in group after breast cancer
surgery. At the same time, the secondary aim of our study
was to investigate whether the psychological features (as body
image, depression, and anxiety) may influence the response to
the rehabilitation treatment with objectives like the reduction
of pain and the improvement of shoulder function of the
operated side.

2. Materials and Methods

In the present study we have hypothesized that the alteration
of the body image perception could have a negative impact
on quality of life and on rehabilitative effectiveness in women
affected by the sequelae of breast cancer.

2.1. Participants. We have screened consecutive patients
referred to physiatrist outpatient consultant for rehabili-
tation after breast cancer intervention. Inclusion criteria
were women with diagnosis of primary nonmetastatic breast
cancer having undergone conservative surgery (complete
local excision and axillary dissection) or modified radical
mastectomy, with age ranging between 18 and 75 years old,
with mild to moderate lymphoedema and/or functional
limitation of the ipsilateral shoulder. Women were involved
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in the study at least six months after surgery, and during this
period they did not perform any rehabilitative treatment.

Exclusion criteria were active, locoregional recurrence
and/or bilateral breast cancer, women without axillary lymph
node dissection, concurrent chemotherapy or radiotherapy,
preexisting neuromuscular or musculoskeletal conditions
affecting local upper extremity testing and/or performance,
presence of mastitis and/or lymphangitis, systemic disease,
and no previous treatment or contraindication to physiother-
apy.

Each patient was assessed at baseline (T}), at the end
of treatment (T,,4), and at a three-month follow-up (Tf_up)
by the same physician. Efficacy of rehabilitative intervention
has been analysed on the entire sample, as detailed below.
Then, following the aim of our study, participants were
also divided into two groups during data analysis, those
with an altered self-perception of body image (Body Image
Scale BIS > 10; see below for details) and those without
alterations in self-perception of body image (BIS < 10).
Among psychological features, anxiety and depression were
investigated and analysed.

This trial was approved by the local ethical committee and
it was submitted to National Ministry of Health as clinical
trial of our institution. An informed consent was signed by
patients before participation in the study.

2.2. Rehabilitation. Rehabilitation consisted of a multidisci-
plinary intervention of ten sessions of physiotherapy which
lasted around 45 minutes, carried out 2 times a week, into 40
days. Exercise interventions could be defined as moderate to
vigorous, in accordance with what was reported by Mishra
and colleagues [12]. Sessions were performed by trained
physiotherapists on subgroups of patients including 4 or 5
participants each.

Interaction among patients and personal care was encour-
aged to recreate self-help groups for greater sharing of
the experience of illness, and self-management programs
could help to increase patients” self-efficacy for better self-
management. Physiotherapists tailored rehabilitation regard-
ing patients’ functional problems (i.e., lymphedema, reduc-
tion of the shoulder range of motion, and pain) and guided
the motor rehabilitation. The exercises’ protocol is analyti-
cally outlined in Table 1. The educational intervention was
adapted to enhance the patients’ knowledge of the sequelae
of BC and to improve the self-care skills to be autonomous in
the management of sequelae of BC.

Contents and details were merged with Green’s Precede
model of health behavior, already used in these patients [20,
21]. The protocol was developed to respond to the collective
postoperative care and patients needs and no personal
psychological treatment was planned. Precede model was
incorporated into our rehabilitative program by including the
use of effective strategies to correct motor habit, promote
restorative activities, reduce fatigue, improve patients’ knowl-
edge and skills to enable them to perform self-care, promote
a balance between activity, exercise, and rest, and finally
share with other members of the group beliefs, attitudes, and
perceptions.
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TaBLE 1: Exercises’ program.

Exercise Description

Exercise 1 Diaphragmatic breathing and postural elements such as alignment of the midline.
Relaxing The patient is supine on a mat with flexed knees and arms along the chest.
Exercise 2 Lying on the bed, arms at sides, flexed knees. Slowly, lift parallel the arms till the

Raising arm, opening and closing
punches

upright position, opening and clenching the fists in order to contract the muscles of
the arms. Maintain up the position, opening and closing the punches five times, and
return to the starting position. Repeat ten times.

Exercise 3
Stretching and releasing the arms.
Recovery of the flexion.

Lying on the bed, flexed knees. Interlock the fingers and slowly bring to full flexion
and then on the pillow; then put as much as possible while keeping your arms
extended. Perform the technique of breathing for a minute. Repeat ten times.

Exercise 4
Turn the shoulders.
Rotation-anteropulsion-retropulsion

Standing or sitting, rotate the shoulders for ten times.

Exercise 5
Abduction and adduction of the
arms—isometric strengthening

Lying or standing, bring the arms out, with extended elbows. Maintain the position
for six seconds. Return to the starting position, slowly. Repeat for ten times.

Exercise 6
Opening and closing elbows

Standing, legs apart. Place both hands on the hips with thumbs pointing backwards.
Push your elbows back and forth without moving the hands. Repeat for ten times.

Exercise 7
Run up the wall—recovery of flexion

Getting closer to the maximum height possible completely to the wall, stopping for
few seconds, and trying to gently remove the hands from the wall. Repeat ten times.

Exercise 8
Run up the wall by the side—recovery of
abduction

With a bit of tape, standing with the unaffected side facing the wall, place the hand
on the wall at shoulder height. Reaching a point with his hand, as high as possible,
marking it with the piece of tape. Begin the exercise with the operated arm, and
repeat ten times trying to get closer to the mark left on the wall.

Exercise 9
Hand on the operated
shoulder—recovery of the adduction

Sitting or standing, arms along the sides. Bring the hand of the operated limb to the
contralateral shoulder. Return to starting position. Repeat ten times.

Exercise 10
Rotate the arms—promoting the rotations

Standing with legs apart, raise your arms to the shoulder. Beginning with small
movements, gradually increase the diameter up to do it without complaints. We
recommend at least five full rotations. Finally, bring the arm down the side and
remain at rest for a moment.

Exercise 11
Run up the back—promoting the
extension and intrarotation

Standing, place the hands behind the back and take with the healthy hand, the hand
of the operated limb. Slowly slide the hands along the spine upwards to its possible
and maintain the position for a few seconds. Then decline slowly. Repeat for ten
times.

Exercise 12
Opening and closing the elbows

Standing or sitting, with the feet firmly on the ground, interlock the hands ahead of
face with the head upright. Slowly, raise the arms above the head and then behind
the neck. Then open both elbows and close them for five times. If you feel
discomfort at the wound, keep the position and work with the breathing.

Exercise 13
Bar

Sitting or standing, hold the bar (about 110 cm long). Bring the arms forward and
upward at the elbows extended. Flex elbows and bring the bar behind the head.
Return slowly to starting position. Repeat ten times.

Exercise 14
Codman’s pendulum

Lying on a bed in a prone position, the arm perpendicular to the floor, make a
circular motion clockwise and counterclockwise slowly. Repeat for ten times.

Exercise 15
Flex on the front wall—to prevent the
deficit of the scapula

Standing in front of the wall, put the hands against the wall parallel. Flex the arms.
Repeat for ten times.

During the first session, general anatomical details as  “normal crisis reactions,” and “body image and sexual issues.”

well as information about lymphedema, limitation of range
of motion of the shoulder, and medical and psychological
suggestions were provided. Influencing factors, as beliefs,
attitudes, and perceptions, were outlined and the following
themes were focused on: “what may happen after a breast
cancer operation,” “how to prevent lymphedema,” “how
to prevent menopausal side effects of hormonal therapy,”

At the end of the rehabilitation, patients were invited to
continue the exercises at home, with the same frequency and
in the same way.

2.3. Quality of Life Assessment

2.3.1. European Organization for Research and Treatment of
Cancer Study Group on Quality of Life Core Questionnaire.



The European Organisation for Research and Treatment of
Cancer Quality of Life core questionnaire (EORTC QLQ-
C30) [22] is the global cancer-specific questionnaire which
is used to examine the health-related quality of life among
patients with cancer. This is a 30-item core questionnaire,
used to assess the physical and psychosocial functioning
and symptom experiences. This scale has been validated and
revised several times. The questionnaire is divided into five
functional scales (physical, role, emotional, cognitive, and
social functioning) and nine symptoms’ scales and single
items (fatigue, nausea/vomiting, pain, dyspnoea, insomnia,
appetite loss, constipation, diarrhoea, and financial difficul-
ties). The acquired scores of each scale are spread in the 0-
100 domain. A higher score in the functional scales indicates
a better function, and in the symptom scales, it indicates
a more intensive symptom [23]. For the Italian population,
the reliability and the validity were found adequate [24]. The
EORTC QLQ-C30 was the primary outcome measure of this
study.

2.4. Psychometric Assessment

2.4.1. Body Image Scale. The Body Image Scale (BIS) [9]
is a 10-item reliable measure developed to assess affective,
behavioural, and cognitive dimensions of body image in
cancer patients. It uses a 4-point response scale and the final
score is the sum of the 10 items, ranging from 0 to 30, with
zero scores representing no symptom or distress and higher
scores corresponding to increasing symptoms and distress or
more body image concerns. We used the median value of the
recorded scores to dichotomize them during the analysis of
variance. BIS-score was used to dichotomize women in those
with altered (BIS-score > 10) and those with unaltered body
image (BIS < 10). This division was performed to assess the
effect of body image on the effectiveness of therapy in terms
of EORTC QLQ-C30 improvement.

2.4.2. Hamilton Rating Scale for Depression. The Hamilton
Rating Scale for Depression (HAM-D) [25] is the most
popular depression assessment instrument, for both children
and adults. It has been demonstrated to be a reliable and
a valid standard for symptom burden presence. This scale
includes core features of depression, such as low mood and
loss of interest in usual activities, and associated features such
as anxiety and hypochondriac concerns. At least twenty pub-
lished versions of the scale exist, including both longer and
shortened versions. We used the original version proposed
by Hamilton with 17 items, which is the most consistent in
detecting change and is validated in Italian [26]. Values higher
than 7 were reported as indicating presence of depression
[27]; for this reason we have dichotomized the Hamilton
scale-scores in 0 if <7 and 1 otherwise for analysis of variance.

2.4.3. State-Trait Anxiety Inventory. The State-Trait Anxiety
Inventory (STAI) consists of 20 items referring to self-
reported state anxiety and 20 items to trait anxiety [28] and
was validated in Italian [29]. It is a reliable and well-validated
measure of acute anxiety. The evaluated qualities are feelings
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of apprehension, tension, nervousness, and worry. Higher
scores indicate the presence of anxiety: if the score is more
than 40, the trait of anxiety is pathologic [28]. We used this
cut-off value to dichotomize the STAI-score during analyses
of variance.

2.5. Functional Assessment

2.5.1. Disabilities of the Arm, Shoulder, and Hand Question-
naire. The Disabilities of Arm, Shoulder, and Hand Ques-
tionnaire (DASH) [30] is a 30-item, self-report questionnaire
designed to measure physical functions and symptoms in
people with any of several musculoskeletal disorders of the
upper limb. It quantifies the general disabilities related to
the upper extremity. The items are related to the degree of
difficulty in performing various functional activities because
of arm, shoulder, or hand troubles (21 items), the severity of
pain, activity-related pain, tingling, weakness, and stiffness (5
items), and the effect on social activities, work, and sleep and
its psychological impact (4 items). Each item has 5 response
options, ranging from 1 to 5. The responses to the 30 items
are summed to form a raw score that is then converted to a
0-t0-100 scale. A higher score reflects greater disability. The
use of Disabilities of Arm, Shoulder, and Hand Questionnaire
has rapidly increased in clinical trials and the instrument is
available in several languages, Italian included [31].

2.5.2. Constant-Murley Score. The Constant-Murley Score
(CMS) is one of the most used, valid, and reliable outcome
measures for the assessment of the shoulder [26]. This
scoring system consists of subjective variables, such as pain
(15 points), activities in daily living (10 points), and arm
positioning (10 points) and objective variables, such as range
of motion (40 points) and strength (25 points).

2.5.3. Statistical Analysis. An intention to treat analysis was
performed on participants who performed at least 4 ther-
apy sessions, as shown in Figure 1. Friedman analyses and
Wilcoxon tests for post hoc analyses were performed to assess
the variations of scale-scores during time. Mann-Whitney
U test was performed to test scale-scores between different
groups of participants (chemotherapy versus no chemother-
apy and mastectomy versus quadrantectomy). Spearman
coefficient was computed to assess the correlation between
scale-scores. Pearson coefficient (R) was computed to assess
correlation with the effectiveness, a continuous variable.

An analysis of variance was performed on the European
Organisation for Research and Treatment of Cancer QLQ-
C30 effectiveness using as factors the three dichotomized psy-
chological scale-scores (Hamilton Rating Scale for Depres-
sion >7, State-Trait Anxiety Inventory >40, and Body Image
Scale >10). Effectiveness reflects the proportion of potential
improvement that was achieved during rehabilitation, calcu-
lated as [(discharge score — initial score)/(maximum score —
initial score)] x 100. Thus, if a patient achieved the highest
possible score after rehabilitation, the effectiveness was 100%.
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Subject screened for
study

(n=81)

Excluded (n = 9):
- Out for exclusion criteria (n = 1)
- Refused to participate (n = 8) because of

the distance of their working place or
home from the hospital

Entered into study and
assigned to intervention,
10 sessions in 5 weeks (2
times per week)

(n=72)

Discontinued
interventions, at
least one therapy
missed—(n = 52)

Dropped (n = 12):

- Did not receive any therapy sessions
(n = 8)—(n = 5: hospital too far from
work or home; n = 3: medical
problems not related to BC
sequelae)

- Received < 4 therapy sessions (n
= 4)—(n = 2: no time for the treatment;
n = 2: no particular reasons)

Scheduled
intervention

Reasons:

- Problems with

completed (n = 8)

transfer (n = 17)
- No time (n = 15)

- No reason (n = 20)

Outcome data
end of treatment
Tepg (n= 60)

Lost to 3-months

Outcome data for 3-
month follow-up
Tf.up (n = 60)

Analyzed with intention
to treat analysis (n = 60)

follow-up (n = 0)

FIGURE 1: Study flowchart.

3. Results

3.1. Sample Characteristics. During a period of 24 months,
eighty-one patients were assessed. Seventy-two patients were
enrolled into the study and assigned to the intervention.
During treatment, twelve patients were dropped out. None
complained about pain. Because these 52 patients did not
participate just in a number of sessions between one to a

maximum of three, none of them was considered a drop-out,
and, applying an intention to treat approach, all the sample
of 60 included patients was analysed (see Figure 1). Sample
size was not pre-defined, but determined by the period of
observation of the study, that is, 2 years.

The mean age of participants was 59.48 + 11.10 years old.
The mean time from previous surgery was 2.1 + 1.7 years:
45% of the sample have undergone a mastectomy, and 55%
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FIGURE 2: Box and whiskers plot of the scale-scores related to the physical and psychological features of the patients recorded at baseline (Tj),
at end of treatment (T,,4), and after three months of follow-up (T,,). Each box represents first and third quartile values together with the
bold line representing the median values; whiskers represent the minimum and maximum values, and the circles are the values considerable
by outliers (not excluded but analysed). CMS: Constant-Murley Score, DASH: Disabilities of the Arm, Shoulder, and Hand Questionnaire,
EORTC QLQ 30: EORTC Quality of Life core questionnaire, HAM-D: Hamilton Rating Scale for Depression questionnaire, STAI: State-Trait
Anxiety Inventory, and BIS: Body Image Scale.
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TABLE 2: Demographic and clinical characteristics of the sample. Cases (and percentages) or mean + standard deviation of demographic
and clinical characteristics of the sample. Median (Ist; 3rd quartiles) for the scale scores. Tj: baseline; T,4: end of treatment; Tt three-
month follow-up; QoL: quality of life; DASH: Disabilities of the Arm, Shoulder, and Hand Questionnaire; BIS: Body Image Scale; HAM-D:
Hamilton Rating Scale for Depression; CMS: Constant-Murley Score; EORTC QLQ-C30: Quality of Life core questionnaire (GH: global
health; FS: function scale; SS: symptom scale); STAI: State-Trait Anxiety Inventory.

Demographic characteristics
Number of patients
Age [years]
Body mass index [kg/m?]
Married/common-law wife

Working, not employed, or
retired

High school or master degree
education

Clinical characteristics

Quadrantectomy

Mastectomy

Chemotherapy

Radiotherapy

Lymphatic drainage

Years from surgery [years]
Scale-scores T,
EORTC QLQ-30 GH 66 (50; 75)
EORTC QLQ-30 FS 76 (58; 83)
EORTC QLQ-30 SS 20 (13, 28)
CMS 54 (39; 61)
DASH 40 (17; 59)
HAM-D 9 (4;11)
STAI 44 (40; 48)
BIS 10 (4;19)
Effectiveness To-T.na
EORTC QLQ-30 GH 16 (0; 32)
EORTC QLQ-30 FS 15 (7; 35)
EORTC QLQ-30 SS ~7 (~11; -3)

60
59.48 + 11.10
26.42 + 3.85
46 (77%)
43 (72%)
36 (60%)
33 (55%)
27 (45%)
33 (55%)
60 (100%)
10 (17%)
211+1.70
Tena Tf—up
66 (57; 83) 75 (64; 83)
83 (72; 87) 84 (71;92)
13 (7; 21) 11 (3;18)
67 (60;72) 73 (66; 79)
30 (10; 48) 18 (4; 40)
7 (3;11) 6 (1;10)
40 (38; 45) 40 (36; 44)
8(3;17) 8(2;16)
Tend_Tf-up
15 (0; 32)
9 (0; 24)
-2 (-6;0)

have undergone a quadrantectomy. In 72% of the cases,
patients have undergone a complete axillary dissection, while
the sentinel lymph node has been removed in 27% of
them and some lymph node intervention occurred in 1%
of the patients. All patients performed a previous period
of radiotherapy, while only 55% of the sample performed
chemotherapy. Demographic and clinical characteristics are
shown in Table 2, including the scales-scores recorded at T},
at Tyg> and at T,

3.2. Changes in Quality of Life and Functional and Psycho-
logical Scales. Quality of life of our patients significantly
improved after rehabilitation (y* = 52.29, P < 0.001), as
shown in Figure 2. This improvement significantly occurred

both between T,, and T, 4 (P = 0.001) and between T4 and
Tty (P = 0.004). The functional scores recorded during the
rehabilitative pathway were significantly improved in terms
of both CMS (X2 = 103.38, P < 0.001, Friedman analysis)
and DASH (Xz = 93.27, P < 0.001). Post hoc analysis
revealed significant improvements observed between T and
T..q for all the scales (P < 0.001), and during the follow-up
period, a successive improvement was found significant for
CMS (P < 0.001) and for DASH (P < 0.001) (see Figure 2).
The psychological scores were significantly reduced in
terms of HAM-D (y* = 64.50, P < 0.001), STAI (y* = 25.06,
P < 0.001), and BIS ()(2 = 37.26, P < 0.001). In particular,
for all the recorded scales, a significant improvement in
psychological status was observed between T, and T4



(P < 0.001 for all of them). During the follow-up period, a
successive improvement was found significant for CMS (P <
0.001), DASH (P < 0.001), EORTC QLQ-C30 (P = 0.004),
and HAM-D (P < 0.001), but neither for BIS- (P = 0.043,
not statistically significant for Bonferroni correction) nor for
STAI-scores (P = 0.062). As shown in Table 2 and Figure 2,
median values of BIS-score did not change between T4 and
T}.,p» despite quartile values and, hence, the data distributions
around medians were quite different in the two assessments.

3.3. Factors Affecting Psychological Characteristics at Baseline.
At T, many correlations were found between psychological
scale-scores (BIS and HAM-D: p = 0.397, P = 0.002;
BIS and STAL p = 0293, P = 0.022, HAM-D; and
STAL p = 0.565, P < 0.001). Only the BIS-score was
significantly different between women who underwent a
chemotherapy intervention (17; quartiles: 9; 22 versus 5;
quartiles: 2;9, P < 0.001, Mann-Whitney U test) and between
those who underwent a mastectomy (19; quartiles: 10; 22)
versus quadrantectomy (6; quartiles: 3; 11, P < 0.001). The
STAI-scores (P = 0.247, P = 0.087, resp.), such as HAM-D
scores (P = 0.238, P = 0.402, resp.), were not affected by these
factors. Then, the BIS-score was not affected by the presence
of lymphedema (P = 0.382).

3.4. Effects of Psychological Characteristics on the Quality of
Life Related Outcome. A significant correlation with time
from surgery was found only for the effectiveness of treatment
interms of STAI (R = —0.346, P = 0.007): longer was the time
from surgery and lower was the effect of treatment on anxiety
reduction. An analysis of variance performed on the effec-
tiveness of treatment in terms of EORTC QLQ-C30 general
health using BIS-score as binary factor (BIS < 10: not altered
body image versus BIS > 10: altered body image) showed
a significant effect on the increment during follow-up (i.e.,
between T, and Tt ) of the BIS-score achieved at the end of
treatment T,y (F(1,58) = 5.841, P = 0.019), whereas during
treatment period (i.e., between T; and T, 4), the baseline BIS-
score (i.e., at T;)) was not significant (F(1,58) = 0.124, P =
0.726). As shown in Figure 3, the effectiveness of treatment
was positive (improvement) between T, and T,.,4 (on the
left) and between T, and Tg,, (on the right). If during
training all participants, independently from their BIS-score,
improved their QoL of about 20% of the maximum possible
improvement, in the three months after rehabilitation those
with a normal perception of their body image (BIS < 10)
seemed to benefit more from the treatment with an ulterior
improvement of 30% in their QoL, whereas those with an
altered perception of body image had a slight improvement
0f10%.

4. Discussion

The primary aim of this study was to investigate if the alter-
ation in the body image perception may affect the outcomes
related to quality of life after a multidisciplinary educational
rehabilitative intervention in women who have undergone
breast cancer surgery. We found that, during rehabilitation,
body image did not affect the rehabilitative outcomes related
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FIGURE 3: Mean and standard deviation of the effectiveness of the
treatment in terms of EORTC QLQ 30 Global Health: EORTC
Quality of Life core questionnaire in the treatment period (on the
left) and during the follow-up period (on the right) for the patients
with Body Image Scale (BIS) scores < 10 (black bars) and >10 (grey
bars) at baseline.

to quality of life. Conversely, it had a significant role at follow-
up, with a higher further improvement in women without
alterations in body image in respect of those with an altered
self-perception of their own body (as shown in Figure 3). As
expected, both functional and psychological features of the
patients improved after rehabilitation. Also the BIS changed
significantly during the rehabilitative period, but no further
significant changes were recorded during follow-up period.
In fact, the effectiveness of treatment was higher for patients
with a less altered body image at the follow-up. Although
neither body image nor changes in body image were found
significantly correlated with time from surgery, this time was
found significantly correlated with the benefits obtained in
terms of anxiety reduction after treatment, suggesting the
need of an early rehabilitative intervention. Body image was
found the only factor significantly correlated with the effec-
tiveness of the treatment in terms of quality of life. Neither
depression nor anxiety was related to QoL-related outcomes,
although before treatment all psychological aspects resulting
were strictly related to each other. In particular, body image
was found to be influenced by anxiety and depression at the
beginning of this study.

Time from surgery was found inversely correlated to
the benefits in terms of anxiety reduction after treatment,
suggesting the need of an early rehabilitative intervention.
Body image was the only factor influenced by the type of
surgery (mastectomy or quadrantectomy) and chemotherapy
intervention (present or not). Before rehabilitation, our
results showed higher levels of alterations in body image,
probably related to appearance dissatisfaction and reduced
attractiveness, in women treated with mastectomy rather
than with quadrantectomy and in those who underwent
chemotherapy. In our data, the baseline body image was not
influenced by the presence of lymphedema. This result agreed
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with Speck and colleagues [32] but not with a recent review
on this topic [33]. This was probably due to the fact that our
patients had a mild stage of lymphedema and were enrolled
in mean more than one year after surgery. In add, Speck
and colleagues [32] found an improvement in body image
perception after rehabilitative intervention (twice a week for
13 weeks), but they did not find any improvement in QoL. Our
results suggest that it was the level of body image perception
that could affect the further improvement of QoL during
the follow-up period. It should be noted that, at the end of
the rehabilitation, our patients were invited to continue the
exercises at home, with the same cadence and in the same
way. But in this period, the lack of a rehabilitative supervision
could have increased the affecting role of self-perception.

Our results support the idea that, before the intervention,
the medical staff should carefully take into account the
body image that each patient experiences. In fact, patients
affected by breast cancer have a multidimensionality of
the problems like functional, psychological, and social ones
which make this disease one of the best candidates for
multidisciplinary intervention. The multidimensionality of
the problem implied that the intervention changed the body
image that, in turn, could affect the effectiveness of the
intervention in a complex dance of circular causation. Then,
the multidisciplinarity implies the need of an educational
part of the intervention as time spent in knowing patients’
needs and in providing correct information for managing
sequelae and side effects during rehabilitation as well as
after rehabilitation with a pamphlet, similarly to previous
interventions [34-36]. As strongly affirmed in the cancer
rehabilitation, the intervention should aim at achieving full
functional, psychological, social, and educational improve-
ment for the patients within the limits imposed by the disease
[37]. These psychological features seem to play a fundamental
role especially when patients finish their rehabilitative course
and they feel more alone and vulnerable.

The findings of this study must be taken into account in
light of the limitations. First of all, this study lacks a control
group performing another type of intervention. In fact, even
if rehabilitation in small groups has been demonstrated to
be effective in the motor outcomes for other diseases, as low
back pain and osteoporosis [34, 36, 38], it is conceivable
that, performing exercises tailored for a single patient, both
functional and psychological outcomes could be superior.
Then, the interaction among patients and between patients
and personal care, which is possible in the small groups,
was encouraged but not documented. Hence, this funda-
mental aspect of the group rehabilitation cannot be precisely
analyzed. Finally, the psychological aspects have been taken
into account in relation to the body image. Nevertheless,
these features may affect the functional outcomes in a wide
spectrum of pathologies, from cancer to orthopaedic and
neurological diseases [36, 39, 40]. Further studies should
better analyze these aspects.

Our sample size of 60 patients is consistent with previous
studies present in the literature. At the same time, it has
to be noted as it was heterogeneous in terms of time from
intervention. This is an aspect quite common for studies in
the field of cancer rehabilitation, which could be impacting

the results. Further investigations with a broader number
of participants involved in these studies, with the use of an
appropriate control group and stricter inclusion/exclusion
criteria are warranted, especially in this type of patients,
who may be evaluated as chronic. For the specific above-
cited limits, we can consider our study as a feasibility trial,
which highlights the relationship between different aspects
of patient experiences. Due to our results, in the future,
larger scale randomized controlled trials are needed. In view
of the follow-up of just three months, our patients can be
considered chronic and the results from the point of view
of rehabilitation can be considered stable after these periods
of observation. Finally, we did not analyze the effect of age.
In fact, recently, it has been demonstrated that even there
are significant improvements in physical functioning after a
rehabilitative intervention, older women perceived relatively
little improvement in QoL compared to younger women, and
age had a differential negative influence on improvements
in QoL [41]. However, this condition overstates our aim. In
the next studies, also demographic and social features (as
age, ethnicity, level of education, occupation, marital status,
and occupation) should be taken into account as a factor
influencing the functionality and QoL-related outcomes after
the rehabilitation. Patients work on their body and with their
body through specific exercise. Rehabilitation buy a new
awareness of the injured part to improve body image.

Nevertheless, our study showed that rehabilitation, even
when not performed immediately after the surgical treat-
ment, is effective at the end of the intervention. At follow-up,
further improvements were found only in subjects without
alterations in body image. Further studies should also plan
a psychological treatment during rehabilitative intervention
targeted to improve body image, which has been shown by
our results to be a prognostic factor for quality of life related
outcomes.

5. Conclusions

Our results showed that the body image perception did
not affect the efficacy of a rehabilitative intervention from
baseline to the end of treatment, but it affected the potential
further improvement occurring during the follow-up period,
when women were probably more vulnerable. Then, we
found that body image, depression, and anxiety resulting are
significantly correlated to each other at baseline. Despite this,
body image was the only factor affected by the type of surgical
intervention and chemotherapy and it was the only factor
affecting quality of life related outcomes.

In conclusion, considering the psychological aspects of
the patients before planning a patient-tailored rehabilitative
pathway may improve the efficacy of the rehabilitative inter-
vention. In particular, own body image perception should
be considered another treatment target for maintaining the
improved level of quality of life of these patients.

Conflict of Interests

The authors have declared the absence of any direct financial
relation with ANTARES association and the absence of any



10

other possible conflict of interests. All authors attest and
affirm that the material within has not been and will not be
submitted for publication elsewhere.

Acknowledgments

The authors thank Carlo Tirelli (Department of Gynecology,
San Carlo of Nancy Hospital, Rome, Italy) for his assistance
as surgeon and for patient recruitment and ANTARES asso-
ciation. This study was supported by the Italian Ministry of
Health (Grant 2011G), by Santa Lucia Foundation, and by “La
Sapienza” University of Rome.

References

(1]

B. Cheema, C. A. Gaul, K. Lane, and M. A. Fiatarone Singh,
“Progressive resistance training in breast cancer: a systematic
review of clinical trials,” Breast Cancer Research and Treatment,
vol. 109, no. 1, pp. 9-26, 2008.

D. Gill, D. Bruce, and P. H. Tan, “Controlling the cost of breast
cancer,” European Journal of Cancer Care, vol. 20, no. 6, pp. 703-
707, 2011.

S. Eyigor, H. Karapolat, H. Yesil, R. Uslu, and B. Durmaz,
“Effects of pilates exercises on functional capacity, flexibility,
fatigue, depression and quality of life in female breast cancer
patients: a randomized controlled study;” European Journal of
Physical and Rehabilitation Medicine, vol. 46, no. 4, pp. 481-487,
2010.

T. S. Lee, S. L. Kilbreath, K. M. Refshauge, R. D. Herbert, and
J. M. Beith, “Prognosis of the upper limb following surgery
and radiation for breast cancer;,” Breast Cancer Research and
Treatment, vol. 110, no. 1, pp. 19-37, 2008.

K. Shimozuma, P. A. Ganz, L. Petersen, and K. Hirji, “Quality
of life in the first year after breast cancer surgery: rehabilitation
needs and patterns of recovery;, Breast Cancer Research and
Treatment, vol. 56, no. 1, pp. 45-57,1999.

T. Zimmermann, J. L. Scott, and N. Heinrichs, “Individual and
dyadic predictors of body image in women with breast cancer;’
Psycho-Oncology, vol. 19, no. 10, pp. 1061-1068, 2010.

T. Pruzinsky, “Enhancing quality of life in medical populations:
a vision for body image assessment and rehabilitation as
standards of care;” Body Image, vol. 1, no. 1, pp. 71-81, 2004.
Z.E. Winters, J. R. Benson, and A. L. Pusic, “A systematic review
of the clinical evidence to guide treatment recommendations
in breast reconstruction based on patient-reported outcome
measures and health-related quality of life,” Annals of Surgery,
vol. 252, no. 6, pp- 929-942, 2010.

P. Hopwood, L. Fletcher, A. Lee, and S. Al Ghazal, “A body image
scale for use with cancer patients,” European Journal of Cancer,
vol. 37, no. 2, pp. 189-197, 2001.

M. A. Annunziata, L. Giovannini, and B. Muzzatti, “Assessing
the body image: relevance, application and instruments for
oncological settings,” Supportive Care in Cancer, vol. 20, no. 5,
pp. 901-907, 2012.

A. Begovic-Juhant, A. Chmielewski, S. Iwuagwu, and L. A.
Chapman, “Impact of body image on depression and quality of
life among women with breast cancer;” Journal of Psychosocial
Oncology, vol. 30, no. 4, pp. 446-460, 2012.

S. I. Mishra, R. W. Scherer, C. Snyder, P. M. Geigle, D.
R. Berlanstein, and O. Topaloglu, “Exercise interventions on
health-related quality of life for people with cancer during active

(16]

(18]

(19]

(20]

(21]

[22]

[25]
[26]

(27]

(28]

The Scientific World Journal

treatment,” The Cochrane Database of Systematic Reviews, vol. 8,
Article ID CD008465, 2012.

C. Payne, P. J. Wiffen, and S. Martin, “Interventions for fatigue
and weight loss in adults with advanced progressive illness;”
Cochrane Database of Systematic Reviews, vol. 1, Article ID
CD008427, 2012.

S. I. Mishra, R. W. Scherer, P. M. Geigle et al., “Exercise inter-
ventions on health-related quality of life for cancer survivors,”
Cochrane Database of Systematic Reviews, vol. 8, Article ID
CD007566, 2012.

I. Koinberg, A. Langius-Ekléf, L. Holmberg, and B. Fridlund,
“The usefulness of a multidisciplinary educational programme
after breast cancer surgery: a prospective and comparative
study,” European Journal of Oncology Nursing, vol. 10, no. 4, pp.
273-282, 2006.

J. I. Brox, K. Storheim, M. Grotle, T. H. Tveito, A. Indahl, and H.
R. Eriksen, “Systematic review of back schools, brief education,
and fear-avoidance training for chronic low back pain,” Spine
Journal, vol. 8, no. 6, pp. 948-958, 2008.

L. Fillion, P. Gagnon, F. Leblond et al,, “A brief intervention
for fatigue management in breast cancer survivors,” Cancer
Nursing, vol. 31, no. 2, pp. 145-159, 2008.

M. Scaffidi, M. C. Vulpiani, M. Vetrano et al., “Early rehabil-
itation reduces the onset of complications in the upper limb
following breast cancer surgery, European Journal of Physical
and Rehabilitation Medicine, vol. 48, no. 4, pp. 601-611, 2012.

V. M. Boquiren, M. J. Esplen, J. Wong, B. Toner, and E.
Warner, “Exploring the influence of gender-role socialization
and objectified body consciousness on body image disturbance
in breast cancer survivors,” Psycho-Oncology, vol. 22, no. 10, pp.
2177-2185, 2013.

L. W. Green, M. W. Kreuter, S. G. Deeds, and K. B. Partridge,
Health Education Planning: A Diagnostic Approach, Mayfield
Publishing Company, Mountain View, Calif, USA, 1980.

P. Yates, S. Aranda, M. Hargraves et al., “Randomized controlled
trial of an educational intervention for managing fatigue in
women receiving adjuvant chemotherapy for early-stage breast
cancer;” Journal of Clinical Oncology, vol. 23, no. 25, pp. 6027-
6036, 2005.

N. K. Aaronson, S. Ahinedzai, B. Bergman et al., “The European
Organization for Research and Treatment of Cancer QLQ-C30:
a quality-of-life instrument for use in international clinical trials
in oncology,” Journal of the National Cancer Institute, vol. 85, no.
5, pp. 365-376, 1993.

P. Fayers, N. K. Aaronson, K. Bjordal, D. Curran, and M.
Groenveld, EORTC QLQ-C30 Scoring Manual, EORTC, Brus-
sels, Belgium, 2nd edition, 1999.

G. Apolone, A. Filiberti, S. Cifani, R. Ruggiata, and P. Mosconi,
“Evaluation of the EORTC QLQ-C30 questionnaire: a compari-
son with SF-36 Health Survey in a cohort of Italian long-survival
cancer patients,” Annals of Oncology, vol. 9, no. 5, pp. 549-557,
1998.

M. Hamilton, “A rating scale for depression,” Journal of Neurol-
o0gy, Neurosurgery, and Psychiatry, vol. 23, pp. 56-62, 1960.

D. Bonaiuti, Scale di Misura in Riabilitazione, Societa Editrice
Universo, Rome, Italy, 3rd edition, 2011.

M. Hamilton, “Hamilton rating scale for Depression (Ham-
D), in Handbook of Psychiatric Measures, pp. 526-528, APA,
Washington, DC, USA, 2000.

G. O. Spielberger, The State-Trait Anxiety Inventory, Consulting
Psychologists Press, Palo Alto, Calif, USA, 1970.



The Scientific World Journal

(29]

(30]

(31]

[36]

(37]

(38]

(39]

(41]

C. D. Spielberg, R. L. Gorsuch, and R. E. Lushene, STAT State-
Trait Anxiety Inventory, Forma Y., edited by L. Pedrabissi and M.
Santinello, Organizzazioni Speciali, Firenze, Italy, 1989.

P. L. Hudak, P. C. Amadio, and C. Bombardier, “Development of
an upper extremity outcome measure: the DASH (disabilities of
the arm, shoulder and hand). The Upper Extremity Collabora-
tive Group (UECG);” American Journal of Industrial Medicine,
vol. 29, no. 6, pp. 602-608, 1996.

R. Padua, L. Padua, E. Ceccarelli et al., “Italian version of the
disability of the arm, shoulder and hand (DASH) questionnaire:
cross-cultural adaptation and validation,” The Journal of Hand
Surgery, vol. 28, no. 2, pp- 179-186, 2003.

R. M. Speck, C. R. Gross, J. M. Hormes et al., “Changes in the
body image and relationship scale following a one-year strength
training trial for breast cancer survivors with or at risk for
lymphedema,” Breast Cancer Research and Treatment, vol. 121,
no. 2, pp. 421-430, 2010.

S. Michael, S. Charikleia, and K. Konstantinos, “Lymphedema
and breast cancer: a review of the literature,” Breast Cancer, vol.
18, no. 3, pp. 174-180, 2011.

G. Morone, M. Iosa, T. Paolucci et al., “Efficacy of perceptive
rehabilitation in the treatment of chronic nonspecific low back
pain through a new tool: a randomized clinical study;” Clinical
Rehabilitation, vol. 26, no. 4, pp. 339-350, 2012.

T. Paolucci, A. Fusco, M. Iosa et al., “The efficacy of a perceptive
rehabilitation on postural control in patients with chronic non-
specific low back pain,” International Journal of Rehabilitation
Research, vol. 35, no. 4, pp. 360-366, 2012.

T. Paolucci, G. Morone, M. Iosa et al., “Psychological fea-
tures and outcomes of the Back School treatment in patients
with chronic non-specific low back pain. A randomized con-
trolled study;” European Journal of Physical and Rehabilitation
Medicine, vol. 48, no. 2, pp. 245-253, 2012.

S. H. Kurtzman, B. Gardner, and W. S. Kellner, “Rehabilitation
of the cancer patient,” American Journal of Surgery, vol. 155, no.
6, pp. 791-803, 1988.

T. Paolucci, G. Morone, M. Iosa et al., “Efficacy of group-
adapted physical exercises in reducing back pain in women with
postmenopausal osteoporosis,” Aging Clinical and Experimental
Research, vol. 26, no. 4, pp. 395-402, 2014.

G. Zhao, C. Li, J. Li, and L. S. Balluz, “Physical activity,
psychological distress, and receipt of mental healthcare services
among cancer survivors,” Journal of Cancer Survivorship, vol. 7,
no. 1, pp. 131-139, 2013.

M. Bragoni, M. Broccoli, M. Iosa et al., “Influence of psychologic
features on rehabilitation outcomes in patients with subacute
stroke trained with robotic-aided walking therapy,” American
Journal of Physical Medicine and Rehabilitation, vol. 92, no. 10,
supplement 2, pp. el6-e25, 2013.

M. J. Benton, M. C. Schlairet, and D. R. Gibson, “Change in
quality of life among breast cancer survivors after resistance
training: is there an effect of age?” Journal of Aging and Physical
Activity, vol. 22, no. 2, pp. 178-185, 2014.

1



