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Abstract

Objective: To investigate the impact of aquatic exercise on pressure pain threshold in breast cancer
survivors with hormone therapy-associated arthralgia.

Design: Single-blind, controlled trial.

Setting: Two major metropolitan hospitals and a Sport and Spa Club in Granada, Spain.

Subjects: Forty women aged 29—71 years with stage |-lll breast cancer who reported arthralgia.
Intervention: Patients were allocated alternately to either aquatic exercise in a chest-high pool or usual
care while on the waiting list; control patients received treatment later. The two-month hydrotherapy
intervention consisted of 24 sessions 3 days per week. Each session included 5 minutes of warm-up, 15—
20 minutes of aerobic exercise, |5 minutes of mobility exercise and 20 minutes of recovery techniques.
Main measures: Pressure pain threshold at neck, shoulder, hand and leg were evaluated as primary
outcomes. Cancer-related fatigue, as measured by the Piper Fatigue Scale, body mass index and waist
circumference were secondary outcomes. A 2 X 2 repeated-measure ANCOVA was used in this study.
Results: No adverse events or development of worsening of pain was observed. Almost all the participants
in the intervention group (89%) adhered to the hydrotherapy programme. Participants experienced a
decrease in pressure pain threshold measured in neck, hand, shoulder and leg, as measured by algometry
pressure, and waist circumference; all P < 0.05. Cancer-related fatigue (P = 0.06) and body mass index
(P = 0.42) did not show significant improvement.

Conclusions: These data suggest that hydrotherapy in a chest-high pool may reduce the pain threshold
and waist circumference in breast cancer survivors with hormone therapy-associated arthralgia.
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Introduction

Hormone therapy for carcinoma of the breast may
be associated with debilitating arthralgia in a small
proportion of users. The actual incidence of
arthralgias or musculoskeletal symptoms in breast
cancer survivors using hormone therapy is not
known, though such symptoms have been reported
to be between 5% and 50%.!> These arthralgias
appear more commonly with aromatase inhibitor
than with tamoxifen.’> Nevertheless, a recent
study has stated that arthralgia is a debilitating
symptom consistently reported by a small, yet sig-
nificant, proportion of tamoxifen users,® with a
profile similar to that of examestane (third genera-
tion of aromatase inhibitors) with respect to
arthralgia incidence.”

Arthralgia is one of the most prevalent causes
reducing adherence to hormone therapy in breast
cancer patients.®? Clinicians have tried a variety of
interventions, though it is not clear that any of these
interventions has had a dramatic effect on these
symptoms.* A possible treatment option for arthral-
gia may be gentle exercise. Yoga intervention has
shown effectiveness in reducing pain and improv-
ing balance and flexibility in breast cancer survi-
vors with arthralgia.!® This study was limited due to
a lack of an adequate control group.

Aquatic exercise is a popular non-pharmacologic
modality used for treating a variety of conditions,
including musculoskeletal pain.!! The pain-reliev-
ing properties of hydrotherapy may be mediated by
buoyancy that significantly decreases weight bear-
ing and stress on weight-bearing joints, bones, and
muscles.!? Clinical trials have found that patients
with different conditions such as fibromyalgia,'?
pain associated with multiple sclerosis,'# rheuma-
toid arthritis!> or osteoarthritis'® have less pain
when hydrotherapy is used as a pain-relieving treat-
ment. Different resources have been used, such as a
deep-water pool in low back pain patients,!” but
other possibilities such as a chest-high pool have
not been explored previously. As research in this
area is limited, we conducted a preliminary study
evaluating the use of hydrotherapy to relieve hor-
mone therapy-associated arthralgia in breast cancer
SUrvivors.

Obesity® and cancer-related fatigue!® have been
associated with an increased incidence of muscle
pain and arthralgias in breast cancer survivors. To
the best of our knowledge, there are no previous
studies analysing the effectiveness of hydrotherapy
in improving body composition and cancer-related
fatigue, as secondary outcomes, in breast cancer
survivors using hormone therapy.

The specific aim of this study was to investigate
the impact of aquatic exercise on pressure pain
threshold, cancer-related fatigue and waist circum-
ference in breast cancer survivors suffering hor-
mone therapy-associated arthralgia.

Methods

The present study was a pragmatic, parallel group,
controlled trial with allocation of participants into
intervention (n = 20) or waiting list (n = 20, control
group), according to order of arrival. Due to ethical
reasons, it was not possible to randomize the
patients. We had an ethical obligation with the Y010
Sport Centre to provide treatment to all patients
willing to participate in the study, but due to limita-
tions of resources we created a waiting list. For
those subjects in the waiting list, data collected only
during the control period were included in the cur-
rent analysis. Throughout the study, all participants
(including those in the control group) were encour-
aged to maintain their normal dietary habits. Control
patients received treatment later. All patients gave
informed consent for the study. This investigation
was reviewed and approved by the University
Hospital Virgen de las Nieves, Granada, Spain.

We recruited eligible patients from University
Hospital Virgen de las Nieves and Hospital Clinico
San Cecilio, Granada (Spain). Patients were recruited
by two oncologists from the breast cancer unit.
Because special facilities were required in this study
(chest-high pool and complementary equipment) we
contacted the Y010 Sport Club to carry out the study.
Potential participants included Spanish-speaking
women aged 18 years or older with stage I, II or I1la
breast cancer; and who were currently receiving aro-
matase inhibitors (anastrozole, letrozole or exemes-
tane) or tamoxifen. Participants had to have had
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joint pain attributable to hormone therapy following
previous description of this syndrome.* Briefly,
patients reported bilateral onset with symmetrical
pain/soreness in their hands, knees, hips, lower back,
shoulders and/or feet, with a score of at least 3 or
more on an 11-point numerical rating scale!® in the
preceding two weeks together with early-morning
stiffness and difficulty sleeping. Exclusion criteria
included metastatic breast cancer (stage [V), having
completed chemotherapy or radiation therapy less
than four weeks prior to enrolment, joint pain attrib-
uted to inflammatory arthritis (such as rheumatoid
arthritis, osteoarthritis or gout), having severe pain
or non-inflammatory arthralgia prior to hormone
therapy.

The two-month hydrotherapy intervention con-
sisted of 24 sessions 3 days per week. The hydro-
therapy intervention was carried out in an indoor
pool sized 20 x 6 m, with 140 cm water depth, 30 +
2°C of water temperature, and 33°C of room tem-
perature. During this session, the participants also
familiarized themselves with the use of the Borg
Scale, which is a simple and reliable?® method of
rating perceived exertion used to control level of
intensity during an exercise programme. Each
aquatic therapy session lasted 60 minutes. A trainer
exercise specialist and three physiotherapists super-
vised the participants. They were familiar with
oncology exercise interventions. Each session
included 5 minutes of warm-up, 15-20 minutes of
aerobic exercise, 15 minutes of mobility exercise
and 20 minutes of recovery techniques.

The aerobic exercises incorporated large muscle
mass and consisted of different displacements, such
as forward and backward jogging with arms push-
ing, pulling and pressing, leaps, leg crossovers and
hopping movements focusing on travelling in mul-
tiple directions.

The mobility resistance exercises progressed
throughout the programme by changing the number
of repetitions per set (volume) and maximum range
of motion without pain. Exercises were carried out
at a reduced velocity and with appropriate axis ori-
entation. Exercise included all possible joints
implied in arthralgia induced by hormone therapy.

Participants were previously trained to relax by per-
forming diaphragmatic breathing and concentrating

on their breath. Massage techniques including
superficial longitudinal strokes and local pressure
over pain area were applied. Finally, full-body
stretching exercises were performed at the end of
each session. Participants followed usual care rec-
ommended by the oncologist in relation to a healthy
lifestyle.

Sample size determination was performed with a
software program (Tamafio de la Muestra 1.1,
Madrid, Spain). The calculation was based on
detecting between groups significant clinical differ-
ences of 20% on pressure pain threshold levels?!
with a level of 0.05, and a desired power of 80%,
and an estimated interindividual coefficient of vari-
ation for pressure pain threshold measures of 20%.
This generated a sample size of at least 16 partici-
pants per group. To accommodate possible drop-
outs before study completion, a total of 20
participants were included.

At the baseline and at the end of the eighth week,
all patients were assessed for outcome variables.
Pressure pain thresholds were used as the primary
outcome variable as they have a reliable and ade-
quate relationship with perceived joint pain.2l-?
Pressure pain threshold, defined as the minimal
amount of pressure where a sensation of pressure
first changes to pain,?® was assessed with an elec-
tronic algometer (Somedic AB, Farsta, Sweden).
The pressure was applied at a rate of approximately
30 kPa/s with a 1-cm? probe. Participants were
instructed to press the switch when the sensation
first changed from pressure to pain. The mean of
three trials was calculated and used for the analysis.
A 30-second resting period was allowed between
each trial. The reliability of pressure algometry has
been found to be high (intraclass correlation coefti-
cient: 0.91, 95% confidence interval (CI) 0.82—
0.97).24 Pressure pain threshold levels were assessed
over C5-C6 zygapophyseal joints, deltoid muscles
(shoulder area), second metacarpals (hand area) and
tibialis anterior (leg area) muscles by an assessor
blinded to the allocation of the participants.

Cancer-related fatigue and body composition
were assessed as secondary outcomes.

To assess cancer-related fatigue we used the
Piper Fatigue Scale following recent guidelines.?
The Piper Fatigue Scale is a validated tool assessing
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cancer-related fatigue, and it was selected for its
particular focus on related fatigue and pain.?® The
Piper Fatigue Scale is a scale with 22 numerical
items assessing fatigue experienced by the patient.
Using a 0-10 numerical scale, the Piper Fatigue
Scale measures four dimensions of subjective
fatigue: behavioural/severity, affective meaning,
sensory and cognitive/mood. The total fatigue score
is calculated by adding the four subscale scores and
dividing this sum by 4.

Height (in centimetres) was measured using a
stadiometer (Seca 22, Hamburg, Germany). Body
mass index was calculated as weight (in kilograms)
divided by height (in square metres). Waist circum-
ference (in centimetres) was measured twice with a
tape measure (Gulick; Creative Health Products,
Ann Arbor, MI, USA; range 0—150 cm) at the mid-
point between the lower border of the ribs and the
upper border of the iliac crest. Both measurements
were averaged.

Statistical analysis

Statistical analysis was performed using SPSS sta-
tistical software, version 19.0 (SPSS Inc., Chicago,
IL, USA). To probe comparability of the groups,
Student #-tests and chi-square tests were used to
examine the differences in baseline socio-demo-
graphic and medical features between included
patients. A one-way analysis of variance (ANOVA)
was conducted to compare the baseline level of
study variables.

The main analysis examined whether differences
(mean differences) at baseline and eight weeks post
treatment existed between hydrotherapy programme
and control groups in all outcomes. A 2 x 2 mixed-
model repeated-measure analysis of covariance
(ANCOVA) with time (pre, post intervention) as the
within-subjects variable, intervention (hydrother-
apy programme, control group) as the between-sub-
jects variable and age, civil status, educational level,
type of hormone therapy, occupational status and
clinical features as covariates were used to examine
the effects of the intervention on the each study
variable. Separate ANCOVAs were done with each
outcome as dependent variable. The hypothesis of
interest was intervention X time interaction. When

an interaction was found, the inter-group effect size
was calculated according to Cohen’s d statistic.?’
An effect size <0.2 reflects a negligible difference,
between >0.2 and <0.5 a small difference, between
>0.5 and <0.8 a moderate difference, and >0.8 a
large difference.

Results

Sixty-two patients were eligible for pre-screening
and 40 (72.5%) were included. All patients under-
went axillary lymph node dissection during the sur-
gery. Nosignificantdifferencesinsocio-demographic
and medical features were found among the 40
patients (72.5%) included and the 22 patients
(27.5%) who were excluded or declined to partici-
pate, except that a greater number of excluded/
declined patients were married (12 (30%) vs. 15
(68.2 %), P < 0.05)) (Figure 1). In addition, 12
(30%) participants were taking analgesics
(paracetamol) to control increased pain. No patients
received any other exercise intervention during the
study. There were no differences in age or clinical
features between the aquatic exercise and control
groups (Table 1), except in employment status, with
a higher proportion of non-employed in the control
group than in the hydrotherapy group (11 (55%) vs.
5(25%); P =0.044)).

Adherence to the intervention and adverse events
were recorded in a clinical history for each partici-
pant after each session. Patients enrolled in the
hydrotherapy group completed more than 79% of
the 24 physical therapy treatments (mean = SD
number of sessions: 19 + 3.7), showing a high
adherence rate to the programme. Four participants
in the hydrotherapy group showed a temporal (1-3
days) increase of pain after one session, but this
event did not stop them continuing the programme.
No further adverse events were reported.

In comparison to the control group, the experi-
mental group showed a significant increase in pres-
sure pain threshold levels over the cervical point (¥
= 14.462; P = 0.001), the shoulder region of the
affected side (F = 4.518; P = 0.043), hand area
(affected side: F' = 4.282; P = 0.049; non-affected
side: F =9.918; P = 0.004) and leg area (affected
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Agreed to attend pre-screening
n=62

Did not meet inclusion criteria (n=12)
Age >65 years (n=1)
Health problems (n=1)
Not interested in exercise (n=7)

Other problems (n=1)

Aquatic exercise group
n=20

}

Usual care/control group
n=20

Figure |. Flow diagram of subject throughout the course of the study.

side: F = 8.537; P = 0.007; non-affected side: F =
9.057; P = 0.006). There were no significant group
x time x side interactions for pressure pain thresh-
old levels over the shoulder area non-affected side
(F=3.847; P=0.061). Neither covariate influenced
the results. The hydrotherapy group experienced
greater increases in pressure pain threshold levels
bilaterally compared with the control group (Table
2). Intergroup effect sizes were large for the cervical
area (d = 1.49) unaffected hand area (d = 1.19) and
leg area (affected: d = 1.30; unaffected: d = 1.15).
Intergroup effect sizes were moderate for the
affected shoulder area (d = 0.82) and hand area
(affected: d = 0.79; unaffected: d = 0.76).

In comparison with the control group, the experi-
mental group did not show a significant improve-
ment in all dimensions of the Piper Fatigue Scale:
affective (F=0.829; P=0.370), sensory (F = 1.476;
P =0.234), cognitive (F = 0.866; P = 0.360), sever-
ity (F=0.316; P =0.578) and total fatigue score (¥
=3.806; P =10.061) (Table 3).

In comparison with the control group, the experi-
mental group did not show a significant improve-
ment in weight (F = 0.866; P = 0.360) and body
mass index (F = 0.677; P = 0.421) (Table 4). In
comparison with the control group, the experimen-
tal group showed a significant change in waist

circumference (F = 6.681; P = 0.014). Neither
covariate influenced the results. Pair-wise compari-
sons revealed a non-significant increase of waist
circumference in the control group (P = 0.246)
compared to a decrease in the aquatic exercise
group (P = 0.016). Intergroup effect size was mod-
erate for waist circumference (d = 0.580).

Discussion

This study confirms that breast cancer survivors
with hormone therapy-associated arthralgia demon-
strate an improvement in pressure pain threshold
and a reduction of waist circumference after eight
weeks of hydrotherapy intervention. In addition, a
hydrotherapy intervention was well tolerated, with
minimal side-effects. No significant benefits were
observed in cancer-related fatigue.

To avoid interference with the efficacy of the
drug, relief of hormone therapy-associated arthral-
gia through non-pharmacological strategies is
welcomed. We did not find any influence of the
type of hormone therapy (tamoxifen vs. aromatase
inhibitors) in the analgesic effects of hydrother-
apy found in this study. The origin of the arthral-
gias induced by aromatase inhibitors and
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Table |. Patient characteristics and comparisons between breast cancer survivors

Variable Control group Hydrotherapy programme P-value
(n =20) (n=20)
Age (years), mean (SD) 46.2 (7.4) 48.4 (10.8) 0.448
Time taking hormone therapy (months) 17.6 (6.9) 18.1 (8.7) 0.876
Civil status, n (%)
Married I'1(55) 12 (60) 0.635
Unmarried 5 (25) 6 (30)
Divorced 4 (20) 2 (10)
Educational level, n (%)
Low 7 (35) 4 (20) 0.123
Medium 4 (20) 10 (50)
University level 9 (45) 6 (30)
Employment status, n (%)
Home employed 4 (20) 7 (35) 0.044%*
Employed 5 (25) 8 (40)
Non-employed I'1(55) 5 (25)
Tumour stage, n (%)
| 5 (25) 6 (30) 0.402
Il I'1(55) 8 (40)
A 4 (20) 6 (30)
Type of surgery, n (%)
Tumorectomy 13 (65) 8 (40) 0.264
Mastectomy 7 (35) 12 (60)
Type of treatment n (%)
Radiation 0 (0) 2 (10) 0.220
Chemotherapy 1 (5) 0 (0)
Radiation + chemotherapy 19 (95) 18 (90)
Hormone therapy
Tamoxifen 13 (65) 10 (50) 0.557
Aromatase inhibitors
Anastrozole 2 (10) 3 (15)
Lestrozole 2 (10) 4 (20)
Eximestane 3(15) 3(15)
Distribution of joint(s) pain
Knee/hip 4 (20) 6 (30) 0.427
Wrists/hand/elbow 6 (30) 4 (20)
Ankle/feet 5 (25) 2 (10)
Multi-joint diffuse 5 (25) 8 (40)
Time after surgery treatment (months) I1.15 + 342 15.25 £ 9.00 0.242
Body mass index (kg m2) 26.33 + 442 2691 £ 6.99 0.784

*P-values for comparisons among group based on chi-square and analysis of variance tests.

tamoxifen is not well known but could be differ- hydrostatic effect of water can alleviate pain by
ent.*® Possible mechanisms of the analgesic reducing peripheral oedema and sympathetic ner-
effects of hydrotherapy are well known; the vous system activity.?$?° In addition, we used

Downloaded from cre.sagepub.com at Biblioteca Universitaria de Granada on November 12, 2013


http://cre.sagepub.com/
http://cre.sagepub.com/

Cantarero-Villanueva et al.

129

Table 2. Pre-intervention, post-intervention and change scores for mean values of pressure pain threshold

Group Control Hydrotherapy programme Between-group differences
Cervical (kPa)
Pre-intervention 198.99 £ 79.51 212.28 + 66.65 —105.23 (-162.11;-48.35)*
Post-intervention 162.63 £ 37.99 281.16 + 65.20

Within-group change scores
Shoulder, affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores
Shoulder, non-affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores
Hand, affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores
Hand, non-affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores
Tibial, affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores
Tibial, non-affected side (kPa)
Pre-intervention
Post-intervention
Within-group change scores

~36.36 (-80.85;8.12)

220.99 + 102.61
219.80 + 72.69
—1.19 (-50.92; 48.53)

194.21 + 76.87
208.55 + 83.16
14.33 (-32.93;61.59)

241.85 + 75.09
244.4] + 58.39
2.55 (-32.37; 37.48)

1+81.24
233.69 + 74.62
—17.52 (-67.97;32.92)

41 + 130.34
322.24 + 97.26
—6.16 (-82.14;69.81)

294.52 + 88.69
298.55 + 96.60
402 (-61.69; 69.74)

68.87 (29.33;108.41)

233.28 + 86.19
288.14 + 58.55
54.85 (22.12;87.58)

—56.05 (-110.25;-1.84) *

22045 + 68.42
28341 +53.28
62.95 (32.59;93.32)

—48.82 (—99.58;2.33)

+ 68.85
297.85 + 44.06
49.97 (16.17;83.78)

— 47.42 (-94.52;-0.31)*

223.60 + 65.84
283.93 £ 57.14
60.33 (32.94;87.72)

—77.86 (—128.69;-27.04)*

323.87 + 63.44
434.20 £ 73.26
110.33 (61,46; 159.20)

—116.50 (—198.46;-34.54)*

306.10 + 52.82
414.74 + 60.43
108.64 (65.62; 151.66)

~104.61 (-176.07;-33.16)*

Values are expressed as mean * standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for

within- and between-group changes.

*Significant group % time interaction (P < 0.05).

warm-water spa facilities in our study. This can
block nociceptors by acting on thermal receptors
and mechanoreceptors and exert a positive effect
on spinal segmental mechanisms.’® Pressure
algometry cannot tell us whether the reduced pain
perception in this study is the result of changes in
neuronal excitability or local muscle/joint
response, but we can say that the improvement in
sensitization process is not influenced by psycho-
logical features of the person or mediated by
social aspects.>!

The aquatic exercise programme used in this
study failed to improve cancer-related fatigue with
respect to usual care. These results are not unex-
pected, the exercise proposed in this study was
focused on the analgesic effect using different
mobility exercises combined with stretching and
massage procedures. Only 25% of the total time
was dedicated to improving the endurance of the
patients. It is known that in order to reduce cancer-
related fatigue, a large amount of aerobic exercise®?
and moderate resistance programme?? are needed.
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Table 3. Pre-intervention, post-intervention and change scores for mean values of Piper Fatigue Scale

Group Control Hydrotherapy programme Between-group differences
Behavioural/severity
Pre-intervention 5.82 +2.28 4.80 £ 2.19 0.42 (-1.12;1.97)
Post-intervention 5.66 £ 1.95 421 £ 259
Within-group change scores  —0.16 (—1.56; 1.24) —0.59 (-1.43;0.26)
Affective/meaning
Pre-intervention 6.48 £ 2.25 542 £ 2.46 0.64 (-0.80;2.08)
Post-intervention 6.33 £2.27 4.63 £ 243
Within-group change scores ~ —0.14 (—1.46; 1.17) —0.79 (-1.56;0.01)
Sensory
Pre-intervention 5.64 £ 2.44 4.71 £2.20 0.75 (-0.51;2.01)
Post-intervention 6.11 240 442 +2.39
Within-group change scores  0.46 (-0.73; 1.66) —0.29 (-0.90; 0.32)
Cognitive/mood
Pre-intervention 4.86 +2.22 4.52 + 1.49 0.95 (—1.14;3.04)
Post-intervention 5.81 £2.21 421+ 225
Within-group change scores  0.94 (-0.56;2.45) —0.01 (-1.58; 1.56)
Total fatigue score
Pre-intervention 5.64 £ 1.87 4.82 + 1.80 1.08 (—0.05;2.16)
Post-intervention 6.17 £ 1.94 4.29 £ 230

Within-group change scores

0.55 (~0.55; 1.59)

~0.53 (~1.03;-0.03)

Values are expressed as mean * standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for
within- and between-group changes.
*Significant group X time interaction (P < 0.05).

Table 4. Pre-intervention, post-intervention and change scores for mean values of body composition

Group Control Hydrotherapy programme Between-group differences

Body mass index (kg m2)
Pre-intervention 2633 £ 4.42
Post-intervention 26.66 + 4.57
Within-group change scores 0.33 (-0.06;0.73)
Waist circumference (cm)
Pre-intervention 86.96 + 8.79
Post-intervention 87.68 + 9.49
Within-group change scores 0.72 (-0.56;2,11)
Weight (kg)

2691 +6.99
27.01 +7.28
0.10 (0.36; 0.55)

0.23 (-0.35;0.81)

92.37 £ 19.30
89.39 + 18.83
~2.98 (~5.39;-0.56)

3.70 (0.78; 6.62)*

Pre-intervention 68.86 =+ 10.99 69.97 + 18.69 0.61 (-0.71;1.93)
Post-intervention 69.61 +11.23 70.11 £ 19.17
Within-group change scores 0.75 (-0.16; 1.66) 0.14 (-0.88; 1.17)

Values are expressed as mean * standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for
within- and between-group changes.
*Significant group X time interaction (P < 0.05).
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An interesting finding of this study was the
reduction in waist circumference in the hydro-
therapy group compared with the control group.
These results help to reinforce the evidence level
regarding the ability of exercise interventions to
reduce waist circumference.3* However, the inter-
vention failed to improve body size similarly to
previous research.?33¢ The increase of physical
activity level in the intervention group with
respect to the control group ranged from approxi-
mately 10.2 MET to 12.2 MET per week.3738 This
increase in physical activity level associated with
a water environment favourable to high levels of
energy expenditure with relatively little strain to
the body3° could promote the change in waist cir-
cumference found in our sample of breast cancer
Survivors.

The limitations of our single-institution study
were its relatively small sample size and possible
selection bias introduced by those who agree to
participate in this type of study given the time
requirements. In addition, the fact that this was a
pragmatic design without randomization process
could be considered a limitation of this study,
although the observation that there was no signifi-
cant difference in baseline measurement attenu-
ated the influence of this limitation. The most
common approach to pain measurement is through
patient self-report scales. These scales include
physiological and psychological components that
could be difficult to interpret. We decided to
assess pressure pain threshold to give a more
focused measurement in pain perception. Finally,
there are no follow-up data, which could generate
doubts about whether the benefit of this pro-
gramme is sustained.

In conclusion, this report is the first controlled
trial establishing the use of hydrotherapy to
improve hormone therapy-associated arthralgia. It
should be confirmed in a larger randomized trial.
Probably in the next years, arthralgia could be a
major issue for breast cancer survivors with long-
term use of hormone therapy. This study suggests
that hydrotherapy could help to attenuate joint pain
and improve body composition in breast cancer
survivors.

Clinical messages

o FEight weeks of aquatic exercise pro-
gramme in breast cancer survivors with
hormone  therapy-induced  arthralgia
reduce pain threshold.

e Agquatic exercise can contribute to a reduc-
tion in waist circumference. However, a
programme of 24 treatment sessions carried
out in a chest-high pool does not produce
significant improvement in cancer-related
fatigue, weight or body mass index.
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