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a b s t r a c t

Objective: To determine the effectiveness of an early physiotherapy intervention for the prevention of
secondary lymphoedema on health-related quality of life in women who also received an education
program after breast cancer surgery.
Methods: One hundred and fifty three women diagnosed with unilateral breast cancer (stage IeII)
treated with breast surgery, which included axillary lymph-node dissection, from Hospital Príncipe de
Asturias, Alcal�a de Henares, Madrid (Spain) were randomly assigned into two groups. Subjects in early
physiotherapy group (n ¼ 76) received a physiotherapy intervention combined with a therapeutic ed-
ucation program; women in the control group (n ¼ 77) received only the therapeutic education program.
Both interventions were delivered by two different physiotherapists of Physiotherapy in Women's Health
Research Group at Physiotherapy Department of Alcala University. Health related quality of life was
measured with EORTC QLQ-C30 and EORTC QLQ-BR23 questionnaires in 5 assessments: after surgery just
before group interventions started (A1), after the 3-week group interventions finished (A2); and a follow-
up period in 3 (A3), 6 (A4) and 12 (A5) months after surgical intervention.
Results: Greater change in quality of life was observed for early physiotherapy group arm compared to
control group, although no strong statistical evidence was found (p > .05) for most of the dimensions
except for physical function and social function areas (p < .003).
Conclusions: The control group with therapeutic education program reported a clear improvement in the
perception of quality of life. Adding early physiotherapy to the therapeutic education program did not
show statistically significant changes in the global score or in most of the dimensions, but showed an
improvement in the physical and social dimensions.

© 2014 Elsevier Ltd. All rights reserved.
Introduction

Breast cancer is one of the most common malignant tumours
and it affects 22.7% of women worldwide [1]. The global survival
rate for breast cancer patients is between 78 and 88% after five
years, and this tendency is rising over the years, due to the im-
provements in early detection and treatment [1e4].
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nchez).
Women with breast cancer undergoing treatment often have
many psychological and physical adverse effects as a result of their
cancer and the treatment for it. These effects have a negative
impact on women's physical, emotional and social status and they
experience a poorer quality of life (QoL) because of the disease and
its treatment. Therefore, the interest on assessing breast cancer
survivors' QoL, physical, emotional and social status impact has
increased during the last few decades [5e8].

Breast cancer symptoms [9], type of surgical intervention
[10e12], adjuvant therapies [13,14] and women's low economic
level [11,15] are directly associated to decreased Health-Related
Quality of Life (HRQoL). A review about QoL during breast cancer
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treatment states that HRQoL perception is affected by different
symptoms depending on the treatment the patients received [16].
In fact, although HRQoL improves over time after surgery, it does
not reach values before surgery even after two or five years after
breast cancer diagnosis [9e11,17e19].

After breast cancer surgery, the most frequent symptoms are
pain, restricted shoulder and arm mobility, axillary web syndrome,
arm muscle weakness and upper limb lymphoedema [10,19e32].
Over 70% of patients with axillary lymph node dissection and 40%
of patients with sentinel lymph node biopsy report restricted arm
mobility, shoulder pain, stiffness, oedema, axillary web syndrome,
and a swollen feeling in breast and arm after surgery [22,33]. The
sentinel node procedure may have a lower impact on shoulder
functionality than axillary lymph node dissection, especially in the
long term, around 72 months [10,12]. In general, these problems
decrease over time and may limit patient's daily living activities
and have a negative impact on their physical and psychological
well-being [9,18].

A reduction in shoulder range of motion (ROM) affects basic
activities of daily living and may hinder radiotherapy treatment.
Many studies have examined the effect of physiotherapy in upper-
limb dysfunction after breast cancer surgery [34], although only
few of them have reported the effect of the interventions on HRQoL
[35,36]. The objective of most of these studies was to improve
shoulder ROM [34,36e38]. Just two of them aimed the prevention
of lymphoedema through affected upper limb exercise intervention
[39] and only one addressed vascular sequelae of immediate
postoperative period (post-surgical oedema, axillary web syn-
drome, etc.) [40]. Most interventions described in the studies were
compared to educational programs on lymphoedema prevention,
patient and diet education, and counselling [41,42]. The potential
ability of psychosocial interventions that include an education
support on breast cancer treatment to enhance HRQoL [43e45], are
usually performed during the care these patients, although most of
the times they do not follow any established guidelines [43].

The aim of this paper was to determine the effectiveness of an
early physiotherapy intervention for the prevention of secondary
lymphoedema on the health-related quality of life in women who
also received an education program after breast cancer surgery.

Material and methods

This paper reports a secondary analysis of the study named
“Effectiveness of early physiotherapy to prevent lymphoedema af-
ter surgery for breast cancer: randomised, single blind, clinical
trial”, which was carried out between May 2005 and December
2010 and approved by Hospital Príncipe de Asturias Ethical Com-
mittee of Clinical Research in Alcal�a de Henares, Madrid (Spain)
[40].

Subjects

The sample consisted of 153 women diagnosed with breast, >18
years old, diagnosed with stage IeII breast cancer who were
operated of unilateral breast cancer surgery with axillary lymph-
node dissection at Hospital Príncipe de Asturias, Alcal�a de
Henares, Madrid (Spain). Women who had bilateral breast surgery,
with no axillary lymph-node dissection, or systemic disease or local
or regional recurrence, as well as those who presented some
contraindication for physiotherapy intervention were excluded
from the trial. After signing the informed consent, participants
were blinded randomly allocated either to the early physiotherapy
group (EPTG)with 76 participants, or to the control group (CG) with
77 participants. The sample size was calculated according to the
main objective of the clinical trial: prevention of lymphoedema in
breast cancer survivors. Details on sample size calculations, ran-
domisation and blinding have been explained in the paper with the
primary analysis by Torres et al. [40].
Procedure

Physiotherapy intervention in EPTG was carried out by an
experienced physiotherapist (Pt1) and included manual lymphatic
drainage on chest and arm (third proximal to shoulder); scar
massage; shoulder active kinesiotherapy, combinedwith functional
activities; and proprioceptive neuromuscular facilitation exercise
with no resistance. A therapeutic education program was added to
the physiotherapy intervention and included information about
breast cancer treatments andmorbidity, lymphatic system function
before and after surgery, and which factors may trigger upper limb
lymphoedema, pain and reduced shoulder movement. In addition
to that, participants were given skills to modify attitudes in order to
improve habits that might prevent morbidity. Each participant was
asked to complete a survey to assess knowledge about lymphoe-
dema. In the CG, participants received the same therapeutic edu-
cation program as in the EPTG, by another physiotherapist (Pt2)
[46]. Before the study started, consensus meetings were carried
out in order to ensure both physiotherapists (Pt1 & Pt2) performed
the same therapeutic educational program.

All participants started each group intervention between the
third and the fifth day after surgery and discharge from hospital.
Both, EPTG and CG interventions consisted on 30e45-min sessions,
3 times a week, during 3 weeks.

Data collection was performed six times during Physiotherapy
assessments by an experienced physiotherapist (Pt3) who used a
form's purpose-designed for the study. Assessment timing was
before surgical intervention just after randomisation (A0), after
surgical intervention (A1) just before EPTG or GC interventions
started, right after the 3-week intervention finished (A2); and a
follow-up period in 3 (A3), 6 (A4) and 12 (A5) months after surgery.
Pt3 was blinded to subject group allocation and participants were
instructed not to reveal information about their intervention group.

If upper limb lymphoedema and/or pain occurred during the
period of participatory monitoring, either in EPTG or CG, partici-
pants were treated according to the recommended physiotherapy
protocols for each case [47,48]. No participant was treated out of the
interventions established in the study.
Variables

Socio-demographic, anthropometric and personal data together
with clinical antecedents and data regarding basal pathology, was
collected before surgical intervention (A0). Breast cancer therapy
data (type and date of surgery, radiotherapy, chemotherapy, hor-
mone therapy) were collected after surgical intervention (A1).

HRQoL, was measured with the European Organization for
Research and Treatment of Cancer quality of life questionnaire
(EORTC QLQ-C30) which is an integrated system for assessing the
quality of life (QoL) of cancer patients participating in clinical trials
and is intended to be supplemented by tumour-specific question-
naire modules. In this study, EORTC QLQ-C30 was supplemented by
a breast cancer module questionnaire (EORTC QLQ-B23) [49,50].
Both questionnaires are validated to the Spanish population [51,52]
and were self-filled by participants at five different moments dur-
ing the study in A1, A2, A3, A4 and A5. According to EORTC guidelines
each scale or item ranges from 0 to 100. Higher scores for the
functional scales represent a higher level of functioning and, higher
scores for the symptoms represent a greater extent of symptoms
[53].



Table 1
Post-surgical descriptive characteristics of the sample according to the intervention
groups.

Early physiotherapy
group
(n ¼ 74)

Control group
(n ¼ 73)

Age (years)eMean (SD) 53.3 (10.5) 53.6 (12.1)
Body mass index (kg/cm2)eMean (SD) 27.5 (5.3) 26.3 (4.4)
Sugical procedureeNumber (%)
Modified mastectomy 29 (39.2) 25 (34.2)
Lumpectomy 17 (23) 18 (24.7)
Quadrantectomy 28 (37.8) 30 (41.1)

Number of dissected lymph
nodeseMean (SD)

13.08 (5) 13.75 (5.5)

Operated side (%)
Right 47.3 61.6
Left 52.7 38.4

Dominant side (%)
Right 97.3 97.3
Left 2.7 2.7

Cancer treatment (%)
Chemotherapy 79.45 88.8
Radiotherapy 75.3 79.2
Hormonal Therapy 57.5 66.6
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Statistical analysis

Arithmetic mean and standard deviation, or median and inter-
quartile range, were used as indexes of central trend and disper-
sion for quantitative variables of the sample distributions
depending respectively on whether or not the distributions were
assumed to be normal as determined with Kolmogorof-Smirnov
(KeS) test. Absolute and relative frequencies in percentage terms
were used for categorical variables. To estimate the effect of time
and the intervention on the outcomes we used a separate ANOVA
model for each outcome with repeated measures (within in-
dividuals) and random effects of the individual baseline:

Yi,t ¼ Ui þ B1 þ I1*Gi þ (B2 þ I2*Gi)T2 þ (B3 þ I3*Gi)T3 þ (B4 þ I4*Gi)
T4 þ (B5 þ I5*Gi)T5 þ ei,t (1)

where Yi,t is the observed value of the outcome in individual (i) at
moment (t). Ui is the random intercept for each individual, assumed
normally distributed with mean 0. Gi is the trial arm of the indi-
vidual (i) with values Gi ¼ 0 for the control arm and Gi ¼ 1 for the
intervention arm. Tj (j ¼ 2e5) are dummy variables for time that
take value Tj ¼ 1 for j ¼ t and Tj ¼ 0 otherwise B1 is the expected
mean of the outcome of the individuals in the control group at post-
surgical measurement (visit A1). B2 to B5 are the effects of time in
the control group, that is, the differences of outcomemean between
post-surgical assessment and observations from A2 to A5. The terms
(B2þ I2) to (B5þ I5) are the effects of time in the intervention group,
(again, as differences of outcome mean from baseline). Therefore,
the interaction coefficients I2 to I5 collect the effect of the inter-
vention at each time period, (differences between the control and
the intervention groups). Finally ei,t is a random error assumed
normally distributed with mean 0 and constant variance. A p-value
for the null hypothesis that the time has no effect at all on the
outcome mean, and other p-value for the null hypothesis that the
intervention does not have an effect at all was also provided. Sta-
tistical software R version 3.1 (copyright (2014) the R Foundation
for statistical computing) was used for data analysis.

Results

Between May 2005 and December 2010, 153 women, who had
unilateral breast cancer surgery with axillary lymph-node dissec-
tion at Hospital Príncipe de Asturias, Alcal�a de Henares, Madrid
(Spain), met the inclusion criteria and gave their informed consent,
were included in the study. During the study, 6 participants drop-
ped out, 2 in EPTG and 4 in CG for different reasons, such as, no
Fig. 1. Flow diagram progress of subject
intervention adherence or moving away from the city during the
recovery period, either during the intervention or the follow-up
assessments. Therefore, 147 women filled EORTC QLQ-C30 and
EORTC QLQ-BR23 questionnaires and more than 95% of the all
items were answered (Fig. 1).

Post-surgical descriptive characteristics of the sample are
shown in Table 1, according to the intervention groups. Both groups
were fairly homogeneous at post-surgical assessment.

Table 2 shows the effect of time on the outcome if no Physio-
therapy is given, that is, the change in the outcome means at each
measurement point. The p-values test whether time has no effect at
all in the outcomes. All outcomes except “cognitive function” have
very small p-values providing strong evidence that their means do
change over time. These p-values have not been corrected for
multiple testing, but even if one wants to apply the harsh Bonfer-
roni correction multiplying each p-value by 21 (the number of
tests), only three p-values will increase to become large (insomnia,
financial difficulties and body image).

Table 3 shows the effect of the intervention (Physiotherapy) at
each time point, that is, the difference between control and inter-
vention groups at each measurement point. These are the values of
the Ij parameters of the models. The p-values test whether the
intervention has no effect at all in the outcomes and therefore the
change over time would be the same in both arms of the trial. Most
s through the phases of the study.



Table 2
Effect of time: Mean changes (difference) in outcomes from post-surgery measurement (A1) to each time point (A2 to A5) if no Physiotherapy is given.

Coefficients of model [1] B2 B3 B4 B5 P value

Areas T3 weeks (A2 e A1) T3.months (A3 e A1) T6.months (A4 e A1) T12.months (A5 e A1)

Global* 10.5 (4.1 to 16.9) 4.5 (�1.8 to 10.9) 7.4 (1.1 to 13.8) 10.8 (4.5 to 17.2) <0.00001
Physical* 6.9 (3.2 to 10.5) 5.4 (1.8 to 9.1) 5.5 (1.9 to 9.18) 5.8 (2.1 to 9.4) <0.00001
Role* 13.2 (5.4 to 21.1) 17.1 (9.2 to 24.9) 16.0 (8.1 to 23.9) 21.2 (13.3 to 29.1) <0.00001
Emotional* 7.3 (2.0 to 12.6) 9.2 (3.9 to 14.5) 11.5 (6.2 to 16.8) 13.8 (8.5 to 19.1) <0.00001
Cognitive* 3.0 (�2.5 to 8.4) �3.4 (�8.8 to 2.1) �0.8 (�6.3 to 4.6) �2.0 (�7.4 to 3.5) 0.10132
Social* 8.1 (2.1 to 14.1) 4.5 (�1.5 to 10.4) 2.4 (�3.6 to 8.3) 8.5 (2.5 to 14.5) <0.00001
Fatigue** �2.6 (�8.7 to 3.5) 8.0 (1.9 to 14.1) �0.3 (�6.4 to 5.8) 1.2 (�4.9 to 7.3) 0.00008
Nausea, vomiting** �5.5 (�9.7 to �1.2) 4.2 (0.0 to 8.5) �3.3 (�7.6 to 0.9) �5.0 (�9.3 to �0.7) <0.00001
Pain** �7.4 (�13.7 to �1.0) �6.2 (�12.6 to 0.1) �9.9 (�16.2 to �3.6) �6.6 (�13.0 to �0.3) 0.00002
Dispnoea** 2.3 (�2.1 to 6.8) 9.9 (5.5 to 14.3) 5.3 (0.9 to 9.7) 6.5 (2.1 to 11.0) 0.00002
Sleep disturbance** �3.4 (�11.1 to 4.4) 3.3 (�4.5 to 11.0) �1.0 (�8.7 to 6.8) �2.2 (�9.9 to 5.6) 0.00582
Apetite loss** �0.4 (�7.0 to 6.3) 7.2 (0.6 to 13.8) 0.6 (�6.0 to 7.2) �6.1 (�12.7 to 0.6) 0.00009
Constipation** �12.5 (�19.9 to �5.0) �0.24 (�7.7 to 7.2) �7.8 (�15.3 to �0.4) �13.0 (�20.5 to �5.6) <0.00001
Diarrhoea** �1.4 (�6.0 to 3.2) 6.7 (2.1 to 11.3) 5.7 (1.1 to 10.3) 2.0 (�2.6 to 6.6) 0.00001
Financial impact** 1.2 (�4.7 to 7.0) 2.2 (�3.7 to 8.1) 1.6 (�4.3 to 7.5) 2.0 (�3.9 to 7.9) 0.03925

Body image* 3.3 (�2.1 to 8.8) �4.3 (�9.8 to 1.1) �1.4 (�6.8 to 4.1) 2.2 (�3.3 to 7.6) 0.00684
Future perspectives* 2.74 (�4.8 to 10.3) 3.2 (�4.3 to 10.7) 14.6 (7.1 to 22.1) 5.9 (�1.6 to 13.5) <0.00001
Fatigue** �4.2 (�9.2 to 0.9) 15.9 (10.8 to 20.9) 5.5 (0.5 to 10.5) �1.9 (�6.9 to 3.1) <0.00001
Breast symptoms** �7.7 (�13.2 to �2.2) �13.1 (�18.7 to �7.5) �12.4 (�18.0 to �6.9) �10.2 (�15.8 to �4.6) <0.00001
Arm symptoms** �2.7 (�8.9 to 2.7) �5.2 (�10.6 to 0.3) �6.4 (�11.8 to �1.0) �3.8 (�9.2 to 1.63) <0.00001
Upset hair loss* 3.7 (�3.3 to 10.6) 5.0 (�2.0 to 12.0) 5.9 (�1.1 to 12.9) 9.1 (2.1 to 16.1) 0.00056
Sexual function* �0.2 (�5.3 to 4.8) �0.5 (�5.5 to 4.6) �1.6 (�6.7 to 3.5) �6.9 (�11.9 to �1.8) 0.00059
Sexual enjoyment* �3.7 (�9.6 to 2.2) 0.0 (�5.9 to 5.9) �3.2 (�9.1 to 2.7) �4.1 (�10.0 to 1.8) 0.38473

*Functional scales, **Symptoms.

M.J. Yuste S�anchez et al. / The Breast 24 (2015) 75e8178
of the p-values are quite large and this does not provide any evi-
dence of an effect of the intervention. Only for two outcomes
(physical function and social function) the p-values are small
enough and even if corrected by the Bonferroni method theywould
reach marginal levels of significance.

Discussion

This paper was developed within a randomised controlled trial
of a Physiotherapy intervention combined with a Therapeutic Ed-
ucation program versus the Therapeutic Education program alone,
to minimise the onset of lymphoedema after axillary lymph-node
dissection for breast cancer therapy.

In this study, the average age of participants, around 53 years
old, was similar to other breast cancer QoL studies where ages were
from 44 to 60 [17,19,54,55]. Regarding surgery type and chemo and
radiotherapy treatments, clinical data are representative of what
occurs with breast cancer patients in developed countries and
similar to those for other studies [17,39,54].

Values obtained at 12months for both groups in EORTC-QLQC30
studied dimensions were higher than the reference values pub-
lished by EORTC [56].This indicates that, in this study QoL improved
substantially, in different proportions, in both groups in the
different dimensions after 12 months.

In the present study, participants' therapeutic adherence and
cooperation were high, since only 6 of 153 women dropped out
during the process. Besides, the level of response in the question-
naires during assessments reached up to 95% of all items
completed. Although not all studies about breast cancer provide
this data, a 70% response level is generally considered to be high
[17]. These facts may be due to the attention andmonitoring carried
out by the researchers and that the questionnaires were self-filled
out by the participants with the researchers during the physio-
therapy assessments, while in most HRQoL and breast cancer
studies the questionnaires were sent by mail [9,10,18,19].

The ANOVA model showed greater clinical changes at 12
months for EPTG arm although no strong statistical evidence was
found except for physical functioning and social functioning.
This fact may be explained by the physiotherapy intervention
proposed in this study, as it seems to minimise the side effects of
surgery and therefore improve physical functioning and have a
positive impact on psychosocial well-being and social function, as
noted in the literature [57e59].

As said before, reduced shoulder ROM is one of the most
important factors for functional activity impairment in women af-
ter breast cancer surgery [32,33]. The effectiveness of physio-
therapy interventions for the improvement of shoulder ROM and
daily living activities after breast cancer surgery has been widely
evidenced [34] and some authors suggest their implementation for
these patients [60]. However, no statistically significant difference
was found between groups in arm symptoms dimension, although
there were clinical changes (Fig. 2). The most important clinical
changes can be appreciated after group intervention and at 3 and 6
months follow-up. At 12 months, arm symptoms increased and this
may be related to the results of the first analysis on the incidence of
lymphoedema, which showed that the CG develops four times
more lymphoedema than the EPTG between 6 and 12 months after
surgery [40]. These results lead to the belief that lower incidence of
lymphoedema in EPTG was a decisive influence on the HRQoL of
participants as different studies describe the negative impact of
lymphoedema on quality of life [61]. Therefore, this should be
expressed in the results of arm symptom perception, but that was
not so, may be explained by the instrument used to measure the
HRQoL. In this study, a reliable and valid instrument tomeasure the
impact on HRQoL were used, but these instruments do not seem to
address all important-surgery-specific and psychometric issues of
breast cancer surgery [7], and lymphoedema following breast
cancer surgery [32,61,62]. Generic HRQoL instruments alone cannot
be expected to detect subtle but perhaps clinically important
changes before and after an intervention or change over time. For
this reason, some authors recommend the use of a condition-
specific instrument alongside a generic instrument [7,62]. The
physiotherapy intervention in this study was performed for
decrease sequelae of surgery related to upper limb function and
lymphoedema. Therefore, specific instrument as Oxford Shoulder
Score (OSS) [63] for shoulder dysfunction and Upper Limb



Table 3
Effect of treatment: Differences between intervention and control groups in the changes from post-surgerymeasurement (A1) to each time point (A2 to A5). (p-values < 0.05 are
in bold font).

Coefficients of model [1] I2 I3 I4 I5 P value

Areas T3.weeks (A2 e A1) T3.months (A3 e A1) T6.months (A4 e A1) T12.months (A5 e A1)

Global* �3.4 (�12.4 to 5.6) �3.5 (�12.4 to 5.5) 4.1 (�4.9 to 13.1) 7.3 (�1.6 to 16.3) 0.07801
Physical* �0.1 (�5.2 to 5.1) 2.3 (�2.9 to 7.4) 5.6 (0.5 to 10.8) 8.6 (3.5 to 13.8) 0.00295
Role* �3.6 (�14.7 to 7.5) �1.7 (�12.9 to 9.4) 3.7 (�7.5 to 14.8) 3.1 (�8.1 to 14.2) 0.67013
Emotional* 1.1 (�6.4 to 8.6) �2.1 (�9.6 to 5.4) 3.7 (�3.8 to 11.1) 6.1 (�1.3 to 13.7) 0.23114
Cognitive* 2.7 (�5.0 to 10.3) 5.3 (�2.4 to 12.9) 3.5 (�4.1 to 11.2) 5.6 (�2.1 to 13.3) 0.62201
Social* �5.4 (�13.8 to 3.0) �10.3 (�18.7 to �1.9) 3.4 (�5.0 to 11.8) 4.2 (�4.2 to 12.6) 0.00298
Fatigue** �0.6 (�9.2 to 8.0) �3.7 (�12.3 to 4.9) �0.8 (�9.4 to 7.8) �9.5 (�18.1 to �0.9) 0.17469
Nausea, vomiting** �3.3 (�9.3 to 2.7) �6.7 (�12.7 to �0.7) �3.1 (�9.1 to 2.9) �3.3 (�9.3 to 2.7) 0.31952
Pain** 1.9 (�7.0 to 10.8) �1.6 (�10.5 to 7.3) �2.8 (�11.7 to 6.11) �4.4 (�13.3 to 4.5) 0.67840
Dispnoea** �2.3 (�8.5 to 3.9) �6.1 (�12.3 to 0.2) 1.7 (�4.6 to 7.9) �6.0 (�12.2 to 0.2) 0.05117
Sleep disturbance** �3.1 (�14.0 to 7.9) �4.6 (�15.5 to 6.3) �0.9 (�11.8 to 10.0) �12.0 (�23.0 to �1.1) 0.21357
Apetite loss** �5.6 (�14.9 to 3.8) �8.0 (�17.4 to 1.3) �4.3 (�13.6 to 5.1) �4.1 (�13.4 to 5.3) 0.56593
Constipation** 0.0 (�10.5 to 10.5) �7.9 (�18.4 to 2.6) �5.9 (�16.4 to 4.6) �4.9 (�15.4 to 5.6) 0.46670
Diarrhoea** �0.1 (�6.6 to 6.5) �0.7 (�7.2 to 5.8) �2.5 (�9.0 to 4.0) 1.2 (�5.3 to 7.7) 0.86043
Financial impact** 1.8 (�6.5 to 10.1) 7.9 (�0.5 to 16.1) �0.6 (�8.9 to 7.7) �2.0 (�10.3 to 6.3) 0.16329

Body image* 1.3 (�6.4 to 9.0) 3.4 (�4.2 to 11.1) 5.8 (�1.9 to 13.4) 2.0 (�5.7 to 9.7) 0.64186
Future perspectives* 4.5 (�6.1 to 15.1) 5.8 (�4.8 to 16.4) 3.4 (�7.2 to 14.0) 10.7 (0.1 to 21.3) 0.38877
Fatigue** 3.4 (�3.7 to 10.5) �1.8 (�8.8 to 5.3) �1.6 (�8.7 to 5.5) 2.3 (�4.8 to 9.4) 0.51826
Breast symptoms** 2.8 (�5.1 to 10.7) 4.5 (�3.4 to 12.3) 3.2 (�4.7 to 11.1) �1.3 (�9.2 to 6.6) 0.58873
Arm symptoms** �2.1 (�9.7 to 5.6) �8.2 (�15.9 to �0.5) �7.7 (�15.4 to �0.1) �7.0 (�14.7 to 0.7) 0.12971
Upset hair loss* �0.5 (�10.4 to 9.4) 10.7 (0.9 to 20.6) 1.3 (�8.6 to 11.1) �3.3 (�13.1 to 6.6) 0.06341
Sexual function* 5.0 (�2.2 to 12.1) 7.9 (0.7 to 15.0) 3.9 (�3.3 to 11.0) 5.5 (�1.7 to 12.6) 0.29199
Sexual enjoyment* 7.3 (�1.1 to 15.6) 3.6 (�4.7 to 11.9) 5.5 (�2.9 to 13.8) 3.2 (�5.1 to 11.5) 0.51866

*Functional scales, **Symptoms.
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Lymphoedema 27 (ULL-27) [64] should be added to EORTC QLQ-
BR23. At the time in which this study was developed, there were
no validated Spanish versions of these questionnaires.

In the literature, many studies have been found that report the
effects of physiotherapy and therapeutic exercise on improving
HRQoL of breast cancer survivors. In most of these studies, in-
terventions describe therapeutic exercise with the aim of
improving the symptoms produced by the adjuvant therapy [65].
Only four studies which determine the effect of early physiotherapy
and specific recommendations about self-care on HRQoL of women
with breast cancer were found [35,36,38,39]. All of them applied an
early physiotherapy intervention after surgery, and assert that
physiotherapy is beneficial in functional and physical well-being
without causing adverse effects in postoperative period but the
beneficial clinical changes show no statistically significant differ-
ences between groups, although they are higher in the
Fig. 2. Estimation mean and 95% confidence interval of arm symptoms scale from the ANO
Program. Control group only received Therapeutic Education Program. The visits (A1 to A5) a
3 months, 6 months and 12 months).
physiotherapy groups than in the educational groups. Gordon et al.
[35] developed a trial to assess changes in HRQoL during 12 months
on three independent prospective cohorts that received either early
home-based physiotherapy intervention starting 4e5 days after
surgery (n ¼ 36); group-based exercise and psychosocial inter-
vention starting 8 weeks after surgery (n ¼ 31) and a non-
intervention group (n ¼ 208). Although no statistically significant
differences between groups were found, better results were ob-
tained in the early home-based physiotherapy group and the major
clinical changes were obtained in functional well-being measured
with the Functional Assessment of Cancer Therapy-Breast quality-
of-life (FACT-B) and arm function measured with DASH. On the
other hand, Pinto et al. [36] compared the effects of a rehabilitation
program among women undergoing sentinel node biopsy (n ¼ 30)
versus complete axillary lymph node dissection (n¼ 31) on the QoL
measured by FACT-B, 30 days and 6 months after surgery. The
VA model at each visit. EPT group had Early Physiotherapy þ Therapeutic Education
re spaced in the graph according to their distance from surgery (post-surgery, 3 weeks,
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intervention consisted of physiotherapy exercises performed three
times a week during four weeks (the authors did not include de-
tails) and educational sessions (advice on arm care and lymphoe-
dema management and a booklet). Axillary lymph-node dissection
group had better results in the trial outcome index (sum of physical
well-being, functional well-being and breast cancer subscale
scores), emotional well-being, and breast cancer subscale of FACT-B
within 30 days. And the RESTORE trial developed by Anderson et al.
[39] aimed to determine the effect of a moderate tailored exercise
program (n ¼ 52) based on upper and lower strength training and
including a lymphoedema prevention module, on physical function
and on arm volume on HrQoL measured with FACT-B, between 4
and 12 weeks after surgery during 6 months. They found better
values in physical function measured by the 6-minwalk test but no
significant differences in the means of FACT-B subscales and FACT-B
total scores were found when comparing to an education program
alone for the prevention of lymphoedema (n ¼ 52).

The results found in the present study are better, if they are
compared to the prior studies, probably because the sample in the
present study is larger and the physiotherapy intervention is more
specific. None of the aforementioned studies included details about
the physiotherapy techniques that were used for shoulder ROM
recovery, no data on the vascular sequelae of surgery was reported,
no details were added about the initial state of the upper limb
function. In the Restore trial, the participants had probably already
recovered their upper limb function after surgery, but the authors
did not specify whether participants received some early treatment
during the first month after surgery.

At last, Testa et al. [38] developed a study on 70 women divided
in early physiotherapy group for increasing shoulder ROM and a
control group and measured HRQoL with EORTC QLQ-30 and
EORTC QLQ-BR23, shoulder ROM and pain after intervention, at 1, 6
and 12 months after surgery. They found statically significant dif-
ferences in physical and social function. Although their methodol-
ogy and results are very similar to the present study, there are no
other details as this paper is an oral presentation and only the
abstract was published, so far.

Therefore, as far as the authors know the present study is the
first one which shows that a specific physiotherapy program in
addition to an educational program in the immediate postoperative
period is more beneficial that only an educational program in
physical and social function, and these benefits remain at least for a
year after surgery.
Limitations of study

This study has limitations regarding to the non-existence of a
control group which did not receive any intervention. This is due to
the fact that the availability of evidence concerning the benefits in
terms of upper limb lymphoedema prevention [40,66,67] and the
improvement in QoL which a therapeutic education program can
bring to women who have had breast cancer surgery by means of
axillary lymph-node dissection raise ethical problems [15,43].

The fact that the therapeutic education program was adminis-
tered by different physiotherapists may have influenced outcomes,
although consensus meetings were carried out before starting the
study and the same graphicmaterials were used to ensure that both
physiotherapists applied the same educational intervention.

The physiotherapy intervention of all participants who pre-
sented upper limb lymphoedema and/or pain in the monitoring
phase could have an influence on the final results obtained after 6
months of monitoring.

And last, the samplewas composed of participants from just one
hospital which could result in a bias for study's external validity.
Conclusions

The control group with therapeutic education program reported
a clear improvement in the perception of quality of life. The inter-
vention receiving early physiotherapy combined with the thera-
peutic education program did not show statistically significant
changes in the global score or in most of the dimension but showed
an improvement in the physical and social dimensions.

Future studies should strive to use high-quality condition-spe-
cific patient reported outcome instruments to determine the
impact of special conditions and its physiotherapy interventions on
HRQoL of cancer survivors.
Clinical trial registry

This clinical trial is registered in the International Standard
Randomised Controlled Trial Number Register: number
ISRCTN95870846.
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