
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/255956470

A	multimodal	physiotherapy	programme	plus
deep	water	running	for	improving	cancer-
related	fatigue	and	quality	of	life	in	breast
cancer	survivors

ARTICLE		in		EUROPEAN	JOURNAL	OF	CANCER	CARE	·	AUGUST	2013

Impact	Factor:	1.56	·	DOI:	10.1111/ecc.12114	·	Source:	PubMed

CITATIONS

3

READS

92

3	AUTHORS,	INCLUDING:

Antonio	Cuesta-Vargas

University	of	Malaga

151	PUBLICATIONS			395	CITATIONS			

SEE	PROFILE

Manuel	Arroyo-morales

University	of	Granada

109	PUBLICATIONS			1,004	CITATIONS			

SEE	PROFILE

All	in-text	references	underlined	in	blue	are	linked	to	publications	on	ResearchGate,

letting	you	access	and	read	them	immediately.

Available	from:	Antonio	Cuesta-Vargas

Retrieved	on:	13	March	2016

https://www.researchgate.net/publication/255956470_A_multimodal_physiotherapy_programme_plus_deep_water_running_for_improving_cancer-related_fatigue_and_quality_of_life_in_breast_cancer_survivors?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_2
https://www.researchgate.net/publication/255956470_A_multimodal_physiotherapy_programme_plus_deep_water_running_for_improving_cancer-related_fatigue_and_quality_of_life_in_breast_cancer_survivors?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_3
https://www.researchgate.net/?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_1
https://www.researchgate.net/profile/Antonio_Cuesta-Vargas?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Antonio_Cuesta-Vargas?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/University_of_Malaga?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Antonio_Cuesta-Vargas?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Manuel_Arroyo-morales?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Manuel_Arroyo-morales?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/University_of_Granada?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Manuel_Arroyo-morales?enrichId=rgreq-050d5326-8cf0-4500-bf47-92fe7215a840&enrichSource=Y292ZXJQYWdlOzI1NTk1NjQ3MDtBUzoxMDE1NDI3ODI4MzI2NDRAMTQwMTIyMTA5NDQ0NQ%3D%3D&el=1_x_7


A multimodal physiotherapy programme plus deep water
running for improving cancer-related fatigue and quality
of life in breast cancer survivors

A.I. CUESTA-VARGAS, professor, Physiotherapy, University of Malaga, Malaga, Spain, and PHD, ADJUNCT

ASSOCIATE PROFESSOR, School Clinical Science, Queensland University of Technology, Brisbane, Qld, Australia,
J. BUCHAN, PHD CANDIDATE, Faculty of Health, Queensland University of Technology, Brisbane, Qld, Australia, &
M. ARROYO-MORALES, PHD, PROFESSOR, Physiotherapy, University of Granada, Granada, Spain

CUESTA-VARGAS A.I., BUCHAN J. & ARROYO-MORALES M. (2013) European Journal of Cancer
Care
A multimodal physiotherapy programme plus deep water running for improving cancer-related fatigue and
quality of life in breast cancer survivors

The aim of the study was to assess the feasibility and effectiveness of aquatic-based exercise in the form of deep
water running (DWR) as part of a multimodal physiotherapy programme (MMPP) for breast cancer survivors.
A controlled clinical trial was conducted in 42 primary breast cancer survivors recruited from community-
based Primary Care Centres. Patients in the experimental group received a MMPP incorporating DWR, 3 times
a week, for an 8-week period. The control group received a leaflet containing instructions to continue with
normal activities. Statistically significant improvements and intergroup effect size were found for the experi-
mental group for Piper Fatigue Scale-Revised total score (d = 0.7, P = 0.001), as well as behavioural/severity
(d = 0.6, P = 0.05), affective/meaning (d = 1.0, P = 0.001) and sensory (d = 0.3, P = 0.03) domains. Statistically
significant differences between the experimental and control groups were also found for general health (d = 0.5,
P < 0.05) and quality of life (d = 1.3, P < 0.05). All participants attended over 80% of sessions, with no major
adverse events reported. The results of this study suggest MMPP incorporating DWR decreases cancer-related
fatigue and improves general health and quality of life in breast cancer survivors. Further, the high level of
adherence and lack of adverse events indicate such a programme is safe and feasible.

Keywords: breast cancer survivors, multimodal physiotherapy, aquatic exercise, deep water running,
fatigue.

INTRODUCTION

Advances in breast cancer detection and treatment have
resulted in improved survival rates and thereby a growing
number of cancer survivors (Grunfeld 2006). Survival,
however, is often accompanied by numerous physical and
psychosocial side effects resulting from cancer and its
associated treatments (Girgis et al. 2008, 2013). These
effects may be short-term or linger months to years post-
treatment. Cancer-related fatigue (CRF), experienced by
56–95% of breast cancer survivors post-treatment (De
Jong et al. 2004), may persist for years in nearly 20% of
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affected individuals (Cella et al. 2001; Schmitz et al.
2012). This form of fatigue is not relieved with rest and
may actually worsen with decreased physical activity
(Lucía et al. 2003), creating a detrimental cycle whereby
CRF contributes to lower activity levels, which con-
versely heightens fatigue (Battaglini et al. 2006). Further,
breast cancer survivors experiencing longer-term CRF
have reported lower quality of life (QoL) than survivors
without CRF (Berger et al. 2012).

Different meta-analyses have confirmed moderate
effects of exercise to reduce CRF and increase QoL (Cramp
& Byron-Daniel 2012; Mishra et al. 2012), with results
primarily suggesting exercise participation is beneficial
(Schmitz et al. 2010). Nevertheless, there is a gap in the
research relative to the dosage and type of exercise
most appropriate to increase the effectiveness of exercise
programmes. Current evidence predominantly comes
from land-based exercise interventions. However, recent
research suggests aquatic exercise, specifically deep
water running (DWR), produces benefits in varying
clinical populations (Cuesta-Vargas et al. 2011a, 2012;
Castro-Sánchez et al. 2012; Cuesta-Vargas & Adams
2012), including breast cancer survivors (Cantarero-
Villanueva et al. 2012; Fernández-Lao et al. 2013). Deep
water running is a form of hydrotherapy undertaken in the
deep end of a heated pool using flotation devices, with
such forms of pool-based exercise supported for use in
treating CRF (Schmitz et al. 2010).

Psychology-based interventions have also been under-
taken assessing the effects of treatments such as cognitive
behavioural therapy and patient education on QoL, report-
ing a significant clinical benefit (Osborn et al. 2006;
Zimmermann et al. 2007). Though fatigue also benefits
from such interventions, research has found this
side effect is both physical and psychological (Battaglini
et al. 2006; Berger et al. 2012; Naumann et al. 2012).
Further, preliminary evidence suggests parameters such as
CRF and QoL may benefit most from a multimodal pro-
gramme with physical- and psychology-based components
(Naumann et al. 2012). Given the multidimensional
nature of CRF, it is possible that a programme of physical
therapy (Cantarero-Villanueva et al. 2012), an educational
component (Naumann et al. 2012) and aerobic exercise
(Lucía et al. 2003) could produce positive clinical effects
on CRF in breast cancer survivors.

Currently, evidence suggests exercise and psychological
interventions may benefit CRF and QoL in breast cancer
survivors, with further research warranted on benefits
when delivered as a multimodal programme. Specifically,
research is needed on a multimodal programme investi-
gating effects of aquatic-based exercise, particularly in the

form of DWR, given previous evidence suggesting it
decreases CRF in breast cancer survivors. Therefore, the
aim of this study was to assess the feasibility and effec-
tiveness of using DWR as part of a multimodal physi-
otherapy programme to decrease CRF and improve QoL in
breast cancer survivors.

METHODS

Participants

Forty-two women with a history of primary breast cancer
were recruited for participation in this study between Sep-
tember 2010 and July 2012. Participants were recruited
from two Primary Care Centres of the National Health
Service in Andalusia, Spain. Eligible women were within
1 year of cancer diagnosis, aged 25–65 years, post-cancer
treatment within the past 6 months (eligible if receiving
hormone therapy) and cancer-free at the time of study
enrolment. Women were excluded if they had a fear of
aquatic exercise that would prevent them from participat-
ing in the deep water running programme, with no addi-
tional exclusion criteria applied.

A total of 49 women were approached for participation
in this study. Forty-two elected to participate, with reason
for refusal being not comfortable exercising in deep water.
The study was authorised by the Ethics and Research
Committee of the Faculty of Medicine at Malaga Univer-
sity. All participants gave written informed consent, con-
fidentiality and anonymity were preserved at all times,
and the principles of the Declaration of Helsinki were
respected.

Study design

This study was an 8-week controlled clinical trial com-
paring a multimodal physiotherapy programme (MMPP)
plus DWR group to a wait-listed control group. All out-
comes were measured at baseline and immediately follow-
ing the 8-week intervention by the same assessor, who
was blinded to participant group allocation. Assessments
were completed at the Sports and Physical Medical Centre
in Torremolinos, Spain.

Intervention

The intervention was an 8-week programme of MMPP
combined with DWR, delivered by physiotherapists in
groups of 8–10 participants. Each programme was indi-
vidualised based on baseline anaerobic threshold levels,
determined using a DWR test developed and further
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described in previous studies (Cuesta-Vargas & Heywood
2011; Cuesta-Vargas et al. 2011b).

One-hour sessions were conducted three times per
week, consisting of DWR and an individualised MMPP of
therapeutic exercises combined with education based on
cognitive-behavioural principles. Each session was com-
prised of 30 min of land-based exercise followed by 20 min
of DWR, with an additional 10 min of warm-up and cool-
down time. Land-based exercise (MMPP) included 15 min
of full-body mobility and 15 min of general strengthening
exercises. Deep water running simulates running using
a flotation device in water levels over head height
(Cuesta-Vargas & Heywood 2011). Following the recom-
mendations of the literature, in the present study we
selected the cross-country style of DWR (Killgore et al.
2006). During the first 2 weeks of the intervention, par-
ticipants undertook a low-intensity adaptation interval to
learn proper exercise technique. For the remaining 6
weeks, participants were instructed to maintain a con-
stant speed to achieve the prescribed heart rate aerobic
thresholds. If experiencing pain while exercising, partici-
pants were asked to temporarily reduce intensity and
return to target HR as capable.

From weeks 1–4, DWR workload corresponded to heart
rate at 2 mmol of lactic acid. For weeks 5–8, the workload
was set at 3 mmol of lactic acid, all of which were based
on the pre-test lactic acid values. These levels were
selected based on previous studies concluding that
2–4 mmol of lactic acid is the anaerobic threshold during
exercise in water (Fernández-Pastor et al. 1997). Interven-
tion participants were encouraged to partake in all ses-
sions and continuously reminded about the importance of
compliance.

Both the intervention and the wait-list control group
received a 10-point leaflet based on common psychosocial
issues for breast cancer survivors: having cancer and
its implications, stress, distress, uncertainty, fear and
anxiety, body image concerns, family relationships, inti-
macy, hopefulness and future focus (Naumann et al.
2011). The control group was instructed to continue
with their usual activities and treatment and not purpose-
fully increase physical activity levels during the 8-week
intervention.

Measurement

The primary outcome of interest was fatigue, assessed
using the Piper Fatigue Scale-Revised (PFS-R). This
22-item self-report questionnaire asks respondents to
rate their fatigue from 0 (‘no fatigue’) to 10 (‘extreme’) in
four different domains: behavioural/severity, affective

meaning, sensory and cognitive/mood. Total and subscale
scores can then be calculated, with a Cronbach’s alpha for
total scale of 0.98 and 0.93–0.96 for the subscales (Piper
et al. 1998; Cantarero-Villanueva et al. 2013a).

Secondary outcome measures included physical and
mental general health [Short Form 12 Health Survey
(SF-12)] (Vilagut et al. 2008), and QoL [European Quality of
Life five dimensions (EuroQoL-5D) and European Visual
Analogue Scale (EuroQoL-VAS)] (Jia & Lubetkin 2008).
Demographic and medical information was collected on
age, marital status, education level and breast cancer
surgery.

Sample size

A priori sample size calculation indicated 20 patients
per group were required to detect a significant difference
of 2 points in PFS-R total score between the interven-
tion and control group (alpha = 0.05, beta = 0.08)
(Cantarero-Villanueva et al. 2013a).

Statistical analysis

Baseline between-group differences were assessed using
Student’s t-tests for continuous variables and chi-squared
tests for categorical variables. The treatment effect on
functional status was analysed with factorial ANOVAs
(when the sphericity could not be assumed, the Huynh–
Feldt correction was used). Additionally, 2 × 2 repeated
measures ANOVAs were carried out with groups (MMPP
plus DWR vs. waiting list) as one factor and test occasion
(pre-and post-treatment) as the repeated measures factor,
to examine differences in PFS-R total score and four
domains, SF-12, EuroQoL-5D and EuroQoL-VAS. Raw
data were transformed into normalised scores ranging
from 0 to 10, with higher scores indicating a worse con-
dition. A per protocol analyses that included all partici-
pants was performed. Intergroup effect sizes were
calculated (Cohen’s d). An effect size <0.2 reflects a neg-
ligible difference, between ≥0.2 and ≤0.5 a small differ-
ence, between ≥0.5 and ≤0.8 a moderate difference, and
≥0.8 a large differences. A value of P < 0.05 was considered
statistically significant. The Statistical Package for the
Social Sciences (SPSS) (version 15.0 for Windows; SPSS
Inc., Chicago, IL, USA) was used to perform data analysis.

RESULTS

Of 49 potential patients, 42 were deemed eligible and
consented to participate in this trial. There were no sta-
tistically significant differences between groups at base-
line for demographic, medical or psychosocial variables
(Table 1).

Plus deep water running in cancer-related fatigue
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Statistically significant differences in fatigue were
found between groups after 8 weeks, with the intervention
group reporting greater improvements in total score (F =
2.9, P = 0.001) and three of four domains: Behavioural/
Severity (F = 2.1, P = 0.05), Affective/Meaning (F = 4.9, P =
0.001) and Sensory (F = 2.0, P = 0.037) (Table 2). The
intervention group significantly improved physical (F =
3.1, P = 0.001) and mental (F = 4.54, P = 0.001) general
health compared with the control group. There were sig-
nificant between-group differences in QoL as measured
by the EuroQoL-VAS, with greater improvements in the
intervention group (F = 5.55, P = 0.001), but not in
EuroQoL-5D scores (P = 0.068) (Table 3).

The intergroup effect size (Cohen’s d) of MMPP plus
DWR was small for Sensory fatigue, moderate for Total
fatigue and physical and mental general health and large
for Behavioural/Severity and Affective/Meaning fatigue
and QoL (Tables 2 and 3).

Intervention adherence and adverse events were
recorded following each session. All 42 participants
attended over 80% of the 24 treatment sessions. Though
two intervention participants reported ‘wake up tired in
the morning’ after one session, this event did not impact
programme completion and was not repeated. No further
adverse events were associated with participation in the
intervention.

DISCUSSION

The results of this study demonstrate that a multimodal
programme incorporating DWR reduces CRF and
improves general health and QoL in breast cancer survi-
vors. The findings of this study concur with previous
meta-analyses reporting on the positive effect of exercise
on CRF (Cramp & Byron-Daniel 2012; Mishra et al. 2012;
Peutz & Herring 2012), as well as other studies finding

Table 1. Baseline characteristics and comparison between groups

Variable MMPP + DWR (n = 22) Usual care (n = 20) P-value

Age, years; mean (SD) 47.27 (6.57) 48.67 (9.66) 0.84
Marital status; n (%) 0.42

Married/living with a partner 15 (67) 14 (70)
Single 5 (23) 4 (20)
Separated/divorced 2 (20) 2 (10)

Education level; n (%) 0.26
Did not graduate from primary school 1 (4) 0 (0)
Primary school 6 (27) 5 (25)
Secondary school 6 (27) 7 (35)
University 9 (42) 8 (40)

Type of surgery; n (%)
Lumpectomy 14 (64) 13 (65) 0.72
Mastectomy 8 (36) 7 (35) 0.88

DWR, deep water running; MMPP, multimodal physiotherapy programme.

Table 2. Baseline and post-intervention changes in fatigue

Fatigue domain
(score range: 0–10)

MMPP + DWR (n = 22) Usual care (n = 20)
F/Cohen’s d P-valueMean (95% CI) Mean (95% CI)

Total fatigue 2.9/0.694 0.001**
Baseline 5.2 (4.3–6.7) 5.4 (3.9–6.9)
Post-treatment 4.0 (3.2–5.4) 5.2 (3.7–6.8)

Behavioural/severity 2.1/0.624 0.050
Baseline 4.8 (4.3–5.7) 4.9 (4.1–6.1)
Post-treatment 3.7 (3.3–5.4) 4.7 (3.9–6.4)

Affective/meaning 4.9/1.055 0.001**
Baseline 6.0 (5.3–7.1) 5.9 (5.2–7.0)
Post-treatment 4.2 (4.1–7.0) 6.1 (5.2–7.5)

Sensory 1.6/0.263 0.037*
Baseline 5.9 (4.3–6.2) 5.2 (4.5–6.4)
Post-treatment 4.8 (4.3–7.1) 5.3 (4.1–6.4)

Cognitive/mood 0.7/0.083 0.161
Baseline 5.0 (4.3–6.7) 5.2 (4.5–6.9)
Post-treatment 5.1 (4.3–7.1) 5.3 (4.1–6.4)

* Indicates significance < 0.05; ** indicates significance < 0.01.
DWR, deep water running; MMPP, multimodal physiotherapy programme.
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both DWR (Cantarero-Villanueva et al. 2013b) and
multimodal programmes (Naumann et al. 2012) are
effective in reducing CRF and improving psychosocial
well-being in this population. With regards to DWR, the
high compliance rate (80%) and lack of adverse events
concur with previous research finding DWR a safe, effec-
tive and acceptable form of exercise for breast cancer sur-
vivors with CRF (Cantarero-Villanueva et al. 2013a).

Despite evidence on benefits of aerobic exercise for
improving physiological and psychological health of
breast cancer survivors (Schmitz et al. 2010), few studies
utilise aquatic exercise, in particular DWR. The current
study differs from previous aquatic-based interventions
(Cantarero-Villanueva et al. 2012, 2013a; Fernández-Lao
et al. 2013) in that it combined individualised supervised
exercise with education. The precise calculation of DWR
intensity is a further novel feature of the programme,
which may assist in addressing issues of standardisation
and heterogeneity in extant studies.

This is the first study including DWR as part of a
multimodal programme, though the significant results
are perhaps unsurprising. The moderate to large effect
sizes related to the intervention group support previous
research showing that composite treatments, such as
combined educational and exercise programmes, are asso-
ciated with greater improvements in a variety of param-
eters than either treatment alone (Naumann et al. 2012).
Though the design of this study does not allow separation
of the benefits of DWR from other components of the
MMPP, minimal change in the control group suggests
patient education alone is not sufficient to produce sig-
nificant benefits.

There is little standardisation of extant MMPPs, with
the present study’s exercise dosage and frequency based on

ACSM general exercise recommendations for cancer sur-
vivors (Schmitz et al. 2010). However, there are currently
no specific guidelines for prescribing DWR in breast
cancer survivors. The current study provides preliminary
information on dose and frequency of this form of exer-
cise, though further research is warranted.

Several explanations exist on how exercise may contrib-
ute to the improvements observed in CRF in the interven-
tion group. A widely accepted model that activation of the
endogenous opioid system during exercise plays a key role
in the fatigue response mechanism has been purported
(Branderger 1985; Chatzitheodorou et al. 2007). An anal-
gesic effect of exercise may also help break the cycle
of ‘fatigue-immobility-fatigue’ often observed with CRF
(Lucía et al. 2003; Battaglini et al. 2006).

Quality of life and general health also improved in the
intervention group, in line with previous exercise- and
psychology-based studies (Osborn et al. 2006; Schmitz
et al. 2010; Ferrer et al. 2011). However, as both the
control and intervention group received patient educa-
tion and advice, with no improvements seen in the
control group, it can be suggested that exercise compo-
nents of the multimodal programme may be most impor-
tant for improving such parameters. This is supported
by previous research in cancer survivors, whereby
engagement in a 12-week physical training programme
improved QoL similarly to engagement in physical train-
ing combined with cognitive behavioural therapy (May
et al. 2009).

There were a number of limitations to this study includ-
ing the lack of long-term follow-up, recommended for
future research. Further, this was a non-randomised study
and despite no statistically significant differences between
groups at baseline, randomisation would have reduced

Table 3. Baseline and post-intervention changes in general health and quality of life

Outcome variable
(assessment tool, score range)

MMPP + DWR (n = 22) Usual care (n = 20)
F/Cohen’s d P-valueMean (95% CI) Mean (95% CI)

Physical general health (SF-12, 0–100) 3.10/0.598 0.001**
Baseline 30.3 (24.9–39.2) 31.1 (27.0–46.3)
Post-treatment 42.9 (41.1–42.9) 32.4 (25.2–47.6)

Mental general health (SF-12, 0–100) 4.54/0.502 0.001**
Baseline 33.4 (29.2–41.2) 34.2 (24.6–38.9)
Post-treatment 42.9 (37.0–51.4) 32.3 (22.9–47.9)

Quality of life (EuroQoL-5D, 0–1) 0.94/0.086 0.068
Baseline 0.29 (0.21–0.31) 0.28 (0.20–0.33)
Post-treatment 0.32 (0.24–0.32) 0.33 (0.29–0.34)

Quality of life (EuroQoL-VAS, 0–100) 5.55/1.356 0.001**
Baseline 28.3 (24.1–36.9) 29.3 (22.0–34.4)
Post-treatment 49.6 (41.1–58.2) 32.5 (20.4–46.6)

** Indicates significance < 0.01.
DWR, deep water running; EuroQoL-5D, European Quality of Life five dimensions index; EuroQoL-VAS, European Visual Analogue
Scale; MMPP, multimodal physiotherapy programme; SF-12, Short Form 12 Health Survey.
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potential bias. Level of attention received by each group
was also a potential limitation, as the experimental group
had much greater interaction with research staff. Addi-
tionally, as DWR was a component of the multimodal
physiotherapy programme, it cannot be determined which
aspects of the programme were most beneficial. Future
research should be conducted to separate the effects of
each component of the multimodal programme, using
an adequately powered randomised controlled trial to
compare interventions. An economic evaluation of cost-
effectiveness of such programmes is also recommended.
Further, additional study is needed assessing benefits of
DWR in other cancer populations.

CONCLUSIONS

In conclusion, a multimodal physiotherapy programme
incorporating DWR, in comparison to a usual care control

group, decreases CRF in breast cancer survivors and
improves physical and mental general health and QoL.
The high level of adherence and lack of reported adverse
effects suggests that this is an acceptable programme that
is safe and effective.
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