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Abstract
Background Water therapies as hydrotherapy, balneotherapy or aqua therapy are often used in the relief of disease- and 
treatment-associated symptoms of cancer patients. Yet, a systematic review for the evidence of water therapy including all 
cancer entities has not been conducted to date.
Purpose Oncological patients often suffer from symptoms which in patients with other diseases are successfully treated 
with water therapy. We want to gather more information about the benefits and risks of water therapy for cancer patients.
Method In May 2020, a systematic search was conducted searching five electronic databases (Embase, Cochrane, PsychInfo, 
CINAHL and PubMed) to find studies concerning the use, effectiveness and potential harm of water therapy on cancer 
patients.
Results Of 3165 search results, 10 publications concerning 12 studies with 430 patients were included in this systematic 
review. The patients treated with water therapy were mainly diagnosed with breast cancer. The therapy concepts included aqua 
lymphatic therapy, aquatic exercises, foot bathes and whole-body bathes. Outcomes were state of lymphedema, quality of life, 
fatigue, BMI, vital parameters, anxiety and pain. The quality of the studies was assessed with the AMSTAR2-instrument, 
the SIGN-checklist and the IHE-Instruments. The studies had moderate quality and reported heterogeneous results. Some 
studies reported significantly improved quality of life, extent of lymphedema, neck and shoulder pain, fatigue and BMI while 
other studies did not find any changes concerning these endpoints.
Conclusion Due to the very heterogeneous results and methodical limitations of the included studies, a clear statement 
regarding the effectiveness of water therapy on cancer patients is not possible.

Keywords Water therapies · Cancer · Aquatic therapy · Hydrotherapy · Balneotherapy

Introduction

Water therapies exist since antiquity. The Greek believed 
that there is a special healing power in water. The Romans 
built public baths that became recreational and social cent-
ers of the cities—precursors of today’s health resorts. In the 
nineteenth century, Vincenz Prießnitz and Sebastian Kneipp 
in particular emphasized the (further) development of water 

therapy: Prießnitz attempted to “harden” his patients with 
ice-cold water using “shock methods”. Pastor Sebastian 
Kneipp, on the other hand, used gentler methods of hydro-
therapy. Since the middle of the last century, the use of spas 
as well as water exercises and hot and cold water became 
very common in medical treatments for relieving pain. 
(Bahadorfar 2014) Due to the development of new analge-
sic methods, the popularity declined but is still an impor-
tant part of the treatment of patients with chronic pain. Due 
to overlapping treatment concepts, a strict differentiation 
between several types of water therapy is difficult, however, 
the therapeutic focus varies. In this present work, three types 
of water therapies are distinguished as follows:

Hydrotherapy applies water in all states of aggregation. 
The most utilized attribute of water used primarily in hydro-
therapy is temperature. Cold water induces a centralization 
of the circulating blood to ensure a sufficient perfusion of 
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vitally important organs by temporary peripheral vasocon-
striction followed by vasodilatation. This stimulates the per-
fusion and should help to alleviate lymphedema or to heal 
chronic wounds (Mooventhan and Nivethitha 2014). For this 
reason, cold water may have analgesic and antiphlogistic 
effects. Warm water dilates the blood vessels and helps to 
relieve spasming or to relax muscles. Besides, hydrother-
apy is effective in reducing high blood pressure (Jacob and 
Volger 2009) and relieving chronic back pain (Sawant and 
Shinde 2019). Examples for the use of hydrotherapy are 
Kneipp water baths or saunas.

Balneotherapy is known as a form of physical treatment 
with special baths. It is often used for relieving chronic pain 
as a common symptom of several illnesses like rheumatoid 
arthritis or fibromyalgia (Nasermoaddeli and Kagamimori 
2005). In this case, special water enriched with e.g. iodide or 
carbonic acid is used. Additionally, balneotherapy contains 
other bathing forms like mud or moor bathing and is often 
used in spas for relieving chronic pain or mental complaints.

Aquatic therapy uses water exercises mostly performed in 
groups with a therapist in a therapy pool. The spectrum of 
the exercise techniques is very widespread and may contain 
practices to improve stretching, body strength or movement. 
In this therapy concept, the hydrostatic pressure of the water 
and the buoyancy are used, which may be helpful for people 
with musculoskeletal pain, orthopedic complaints or neuro-
logical disorders.

A large proportion of oncological patients suffer from 
symptoms which in patients with other diseases as for exam-
ple rheumatoid arthritis are traditionally treated with thera-
peutic concepts including water therapy (Al-Qubaeissy et al. 
2013). So far, only few data are known on these treatments 
in cancer patients and there is some discussion on whether 
water therapies are beneficial for cancer patients or may 
even put them at risks (for example infections, deterioration 
of lymphedema). To aggregate existing evidence, we con-
ducted a systematic review in which we critically examined 

the existing evidence on the benefits and potential harms of 
water therapy in the treatment of cancer patients.

Method

Criteria for including and excluding studies 
in the review

Inclusion and exclusion criteria are listed in Table 1 based 
on a PICO-model. Generally, all study types were included 
if they used any intervention containing water therapy (see 
above for definition) and reported on any of the following 
patient-relevant outcomes: body functions like range of 
motion or status of lymphedema, the presence of painful 
trigger points, physical and psychological wellbeing, body 
image and participation in daily life after treatment of adult 
cancer patients. Type of treatment, frequency and duration 
was extracted. All reported adverse effects which appeared 
during water therapy were included in the review. Because 
of the wide range of types and application fields of water 
therapy, all cancer entities were included. Any kind of com-
parison group was eligible for this review, including watch 
and wait, standard care, land-based exercise, instructed exer-
cises or diets.

Since little high-quality evidence was expected, system-
atic reviews and randomized controlled trials were included 
as well as controlled trials like cohort studies and case–con-
trol studies, one-armed studies, and case series and reports. 
Included patients were characterized by type and stage of 
cancer, type of treatment (e.g. chemo-, radiotherapy, opera-
tion), age and sex.

Oldest publication date was limited to 1995. In case no 
systematic review would be found within this time frame 
which included all former studies, the search would be 
extended to the beginning of the databases. Criteria for 
rejecting studies were primary prevention, grey literature 
not published in peer reviewed journals as full article, other 

Table 1  Inclusion and exclusion criteria

PICO Inclusion criteria Exclusion criteria

Patient Cancer patients (all entities and stages)
Adult patients (age > 18)

Patients with precancerous conditions or carcinoma in situ
Preclinical studies

Intervention Every intervention with balneo- or hydrotherapy (baths, aquatic 
exercises etc.)

Cryotherapy, for example with ice cubes

Comparison All possible control groups (active control, placebo, standard/
guideline/usual care, wait list)

Outcome All patient-reported outcomes including psychological outcomes 
(for example quality of life)

No patient-centered outcomes, for example laboratory param-
eters

Others Language: German and English
Full publication in peer reviewed journal
Studies published since 1995

Grey literature (conference articles, abstracts, letters, ongoing 
studies, unpublished literature…)
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publication type than primary investigation/report (e.g. com-
ments, letters, abstracts) and study population with more 
than 20% children (under the age of 18) or precancerous 
conditions if results of adult patients with cancer were not 
reported separately. Additionally, studies were excluded 
if they reported no patient-centered outcomes (laboratory 
parameters except PSA which was considered as surrogate 
parameter for tumor progression of prostate cancer). Lan-
guage was restricted to English and German.

Study selection

A systematic search was conducted using five databases 
(PubMed (Ovid), CINAHL (EBSCO), EMBASE (Ovid), 
Cochrane CENTRAL and PsycINFO (EBSCO)) in May 
2020. Four additional studies were added by hand search. 
For each of these databases, a complex search strategy was 
developed consisting of a combination of MeSH terms, key-
words and text words in different spellings connected to can-
cer and water therapy (Fig. 1). The search string was highly 
sensitive, since it was not restricted by filters of study or 
publication type. After importing the search results into End-
Note X6, all duplicates were removed and a title and abstract 
screening was carried out by two independent reviewers 
(MR, JH). In case of disagreement, consensus was reached 
by discussion. After that, all full texts were retrieved and 
screened again independently by both reviewers. When title 
and abstract did not have sufficient information for screening 
purposes, a full-text copy was retrieved as well. Addition-
ally, bibliography lists of all retrieved articles were searched 
for relevant studies. The flow of studies through the review 
can be seen in Fig. 2.

Assessment of risk of bias and methodological 
quality

All characteristics of the included studies were assessed by 
two independent reviewers (MR, SK). In case of disagree-
ment a third reviewer was consulted (JH) and consensus was 
reached by discussion.

Methodological quality

The methodical quality of systematic reviews was assessed 
by the AMSTAR-2 instrument (Shea et al. 2017), (rand-
omized) controlled studies by the SIGN-checklist 2 (Car-
olyn 2012), single-arm studies with the IHE-Instrument 
(Moga et al. 2012). The included studies were rated with the 
Oxford criteria (Phillips et al. 2009). In addition, blinding 
of researchers, blinding of outcome assessment and com-
parability of groups before treatment, not only in terms of 
demographic variables but also concerning the outcomes, 
was examined. Additional criteria concerning methodology 

were group size application of power analysis, dealing with 
missing data and drop-out (report of drop-out reasons, appli-
cation of intention-to-treat-analysis), adequacy of statistical 
tests (e.g. control of premises or multiple testing) and selec-
tive outcome reporting (report of all assessed outcomes with 
specification of statistical data as the p value).

Data extraction

Data extraction was performed by one reviewer (MR) and 
controlled by two independent reviewers (SK, JH). As a 
template for data extraction, the template of the German 
Guideline Program in Oncology was used. Concerning sys-
tematic reviews, only data from primary literature, meeting 
the inclusion criteria of the present work, were extracted.

Results

The systematic search revealed 3165 results. Four studies 
were added after searching all reference lists. At first, dupli-
cates were removed leaving 2605 studies. After screening 
title and abstract, 87 studies remained for complete review. 
Finally, ten publications were analyzed in this review, 
including one systematic review, two randomized con-
trolled trials, five controlled trials and two case reports. In 
the systematic review, four studies were included of which 
three were considered relevant due to the inclusion criteria 
of this review. Accordingly, the ten publications reported 
data from twelve relevant studies. Detailed characteriza-
tion of the included studies may be seen in Tables 2 and 3. 
Excluded studies are listed in Table 4. We did not extend our 
search before 1995 as relevant controlled studies from before 
1995 should have been found and included in the systematic 
review by Yeung et al.

Characteristics of included studies

Concerning all relevant studies, 430 patients were included 
and 397 of them were assessed due to 33 drop outs. The age 
of patients ranged from 18 to 78 years. 378 participants were 
female and 52 male.

The studies were carried out in Spain (Cantarero-Vil-
lanueva et al. 2013, 2012) Sweden (Lindquist et al. 2015), 
USA (Johansson et al. 2013), Canada (Letellier et al. 2014), 
Taiwan (Yang et al. 2010), Korea (Park and Park 2015), 
Israel (Tidhar and Katz-Leurer 2010) and Japan (Fujimoto 
et al. 2017; Yamamoto and Nagata 2011). In two studies, 
(Tidhar et al. 2004, 2007), no information on country and 
period of intervention was given.

The main cancer types of the patients were breast can-
cer (four studies, n = 206 (52%), references: (Cantarero-
Villanueva et al. 2013, 2012; Tidhar et al. 2004; Yeung and 
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OVID Medline 

1 exp naturopathy/ or exp hydrotherapy/ or exp balneology/ or exp climatotherapy/ or naturopath$.mp. or hydrotherap$.mp. or 
hydropath$.mp. or water cure.mp. or Wasserheilkunde.mp. or balneotherap$.mp. or balneolog$.mp. or climatotherap$.mp. or 
thalassotherap$.mp. or sauna.mp. or stanger.mp. or hydroelectric bath$.mp. or hydrogalvanic bath$.mp. or kneipp$.mp.  or 
hammam.mp. or ((aqua or aquatic or water or spa) adj1 therapy).mp. or ((cold or hot or warm) adj1 compress$).mp. or 
wraps.mp. or poultice.mp. or wet pack?.mp. or cataplasm?.mp. or affusion?.mp. or oil dispersion.mp. or spottet lake.mp. or 
kliluk.mp. or ((mud or peloid or gas or fango or clay or bringe or bran or malt or cold or ice) adj2 (bath$ or therap$ or medical or 
immers$)).mp. or ((radon or sulfur or sulphuric or sulphuro?s or radium or silica or selenium or iodine) adj2 (spring or bath$ or 
immers$)).mp. 2 exp neoplasms/ or neoplasm$.mp or cancer$.mp. or tumo?r$.mp. or malignan$.mp. or oncolog$.mp. or 
carcinom$.mp. or leuk?emia.mp. or lymphom$.mp. or sarcom$.mp.  3 1 AND 2 4 limit 3 to english or limit 3 to german  5 limit 4 
to yr="1995 –Current” 6 (5 and humans/) or (5 not animals/) 

OVID Embase 

1 exp balneology/ or exp climatotherapy/ or naturopath$.mp. or hydrotherap$.mp. or hydropath$.mp. or water cure.mp. or 
Wasserheilkunde.mp. or balneotherap$.mp. or balneolog$.mp. or climatotherap$.mp. or thalassotherap$.mp. or sauna.mp. or 
stanger.mp. or hydroelectric bath$.mp. or hydrogalvanic bath$.mp. or kneipp$.mp. or hammam.mp. or ((aqua or aquatic or 
water or spa) adj1 therapy).mp. or ((cold or hot or warm) adj1 compress$).mp. or wraps.mp. or poultice.mp. or wet pack?.mp. or 
cataplasm?.mp. or affusion?.mp. or oil dispersion.mp. or spottet lake.mp. or kliluk.mp. or ((mud or peloid or gas or fango or clay 
or bringe or bran or malt or cold or ice) adj2 (bath$ or therap$ or medical or immers$)).mp. or ((radon or sulfur or sulphuric or 
sulphuro?s or radium or silica or selenium or iodine) adj2 (spring or bath$ or immers$)).mp. 2 exp neoplasms/ or neoplasm$.mp 
or cancer$.mp. or tumo?r$.mp. or malignan$.mp. or oncolog$.mp. or carcinom$.mp. or leuk?emia.mp. or lymphom$.mp. or 
sarcom$.mp.   3 1 AND 2 4 limit 3 to english or limit 3 to german  5 limit 4 to yr="1995 -Current" 6 (5 and humans/) or (5 not 
animals/) 

Cochrane 

#1 [mh naturopathy] or [mh hydrotherapy] or [mh balneology] or [mh climatotherapy] or naturopath* or hydrotherap* or 
hydropath* or “water cure” or Wasserheilkunde or balneotherap* or balneolog* or climatotherap* or thalassotherap* or sauna or 
stanger or “hydroelectric bath*” or “hydrogalvanic bath*” or kneipp* or hammam or ((aqua or aquatic or water or spa) NEXT 
therapy) or ((cold or warm or hot) NEXT/1 compress*) or wraps or poultice or “wet pack?” or cataplasm? or affusion? or oil 
dispersion or spottet lake or kliluk or ((mud or peloid or gas or fango or clay or bringe or bran or malt or cold or ice) NEXT/2 
(bath* or therap* or medical or immers*)) or ((radon or sulfur or sulphuric or sulphuro?s or radium or silica or selenium or iodine) 
NEXT/2 (spring or bath* or immers*)) #2 [mh neoplasms] or neoplasm* or cancer? or tum*r? or malignan* or oncolog* or 
carcinom* or leuk*mia or lymphoma? or sarcoma?  #3 1 AND 2 

EBSCO PsychInfo 

S1 DE “Hydrotherapy” or TX naturopath* or TX hydrotherap* or TX hydropath* or TX “water cure” or TX Wasserheilkunde or TX 
balneotherap* or TX balneolog* or TX climatotherap* or TX thalassotherap* or TX sauna or TX stanger or TX “hydroelectric 
bath*” or TX “hydrogalvanic bath*” or TX kneipp* or TX hammam or TX ((aqua or aquatic or water or spa) N1 therapy) or TX 
((cold or warm or hot) N1 compress*) or wraps or poultice or TX wet N1 pack or TX cataplasm or TX affusion or TX oil N1 
dispersion or TX spottet N1 lake or TX kliluk or TX ((mud or peloid or gas or fango or clay or bringe or bran or malt or cold or 
ice) N2 (bath* or therap* or medical or immers*)) or TX ((radon or sulfur or sulphuric or sulphuro?s or radium or silica or 
selenium or iodine) N2 (spring or bath* or immers*)) S2 ((DE "Neoplasms" OR DE "Benign Neoplasms" OR DE "Breast 
Neoplasms" OR DE "Endocrine Neoplasms" OR DE "Leukemias" OR DE "Melanoma" OR DE "Metastasis" OR DE "Nervous 
System Neoplasms" OR DE "Terminal Cancer") OR (TX neoplasm* OR TX cancer OR TX tumo#r OR TX malignan* OR DE 
„oncology“ OR TX oncolog* OR TX carcinom* OR TX leuk#emia OR TX lymphoma OR TX sarcoma))  S3 (LA German OR LA 
English) S4 S1 AND S2 AND S3 

EBSCO CINAHL 

S1 DE “naturopathy” or DE “hydrotherapy” or DE “balneology” or TX naturopath* or TX hydrotherap* or TX hydropath* or TX 
“water cure” or TX Wasserheilkunde or TX balneotherap* or TX balneolog* or TX climatotherap* or TX thalassotherap* or TX 
sauna or TX stanger or TX “hydroelectric bath*” or TX “hydrogalvanic bath*” or TX kneipp* or  TX hammam or TX ((aqua or 
aquatic or water or spa) N1 therapy) or TX ((cold or warm or hot) N1 compress*) or wraps or poultice or TX wet N1 pack or TX 
cataplasm or TX affusion or TX oil N1 dispersion or TX spottet N1 lake or TX kliluk or TX ((mud or peloid or gas or fango or clay 
or bringe or bran or malt or cold or ice) N2 (bath* or therap* or medical or immers*)) or TX ((radon or sulfur or sulphuric or 
sulphuro?s or radium or silica or selenium or iodine) N2 (spring or bath* or immers*)) S2 (MH "Neoplasms+" OR TX neoplasm* 
OR TX cancer OR TX tumo#r OR TX malignan* OR TX oncolog* OR TX carcinom* OR TX leuk#emia OR TX lymphoma OR TX 
sarcoma OR MH "Precancerous Conditions+" OR  TX precancer* OR  TX preneoplas*) S3 (LA German OR LA English) S4 S1 
AND S2 AND S3 

Fig. 1  Search strings for different data bases
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Semciw 2018) and gynecological cancer (three studies, 
n = 113 (28%), references: (Lindquist et al. 2015; Tidhar 
and Katz-Leurer 2010; Tidhar et al. 2004). Further cancer 
entities were colorectal cancer (one study, n = 40 (10%), ref-
erence: (Park and Park 2015) and mixed groups with e.g. 
bladder, prostate, lung or liver cancer (two studies, n = 38 
(10%), references: (Fujimoto et al. 2017; Yamamoto and 
Nagata 2011).

The intervention most frequently used was aquatic exer-
cises like aqua lymphatic therapy (ALT) [three studies: (Tid-
har et al. 2004, 2007; Yeung and Semciw 2018)] including 
aerobic, motility movements and stretching exercises inside 
a deep water pool [three studies: (Cantarero-Villanueva et al. 
2013, 2012; Lindquist et al. 2015)]. Further, foot baths [three 
studies: (Yang et al. 2010; Park and Park 2015; Yamamoto 
and Nagata 2011)] and whole-body bathing [one study: 
(Fujimoto et al. 2017)] were examined. The duration of the 
interventions ranged from eight weeks up to 3 months.

In nearly all studies, water therapy was used as a comple-
ment to the main cancer therapy to alleviate the disease- and 
therapy-associated morbidity of surgery and chemotherapy. 
Primary cancer treatments were surgery such as mastectomy, 
vulvectomy or lymphadenectomy (Cantarero-Villanueva 

et al. 2013; Lindquist et al. 2015; Tidhar et al. 2004, 2007; 
Yeung and Semciw 2018), chemotherapy or endocrine 
therapy (Cantarero-Villanueva et al. 2012; Yang et al. 2010; 
Park and Park 2015). In two studies (Fujimoto et al. 2017; 
Yamamoto and Nagata 2011), water therapy was used as a 
palliative concept to alleviate the symptoms of the incurable 
cancer illness.

In the majority of studies, the control group did not 
receive any special therapy but was treated as usual. In 
one study that examined the effect of aquatic therapy on 
women with lymphedema after breast cancer (Letellier et al. 
2014), the control group received compression sleeves and 
was advised to do a daily workout. Another study (Park and 
Park 2015) used foot massage instead of foot baths. In a 
three-armed study (Lindquist et al. 2015) concerning water 
exercise, the active control group carried out a land-based 
training program and the passive control group received 
usual care.

Due to the different types of therapies in these studies, 
several main patient-relevant endpoints are reported. For 
ALT and hydrotherapy, the most examined outcomes were 
the extent of lymphedema (five studies), quality of life (QoL, 
three studies), pain, trigger points (three studies), physical 

Fig. 2  Prisma diagram (Moher 
and Tetzlaff 2009)
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Table 3  Methodological quality

References Study type Standardized rating of 
risk of bias

Additional comments on methodology Evidence 
Level 
(Oxford)

Yeung (2018) SR AMSTAR:
Positive: 4
Partial Positive: 4
Negative: 6

PRO: detailed search string; study report; meta-analysis of 2 
studies; assessment of risk of bias with PEDro scale

CONTRA : moderate quality of all included studies; 
small patient samples (n < 50); no long-term results; no 
homogeneous diagnosis of lymphedema; no statements on 
conflicts of interests and blinding

1b-

Included studies:
 Tidhar (2010) RCT PEDro Score: 7/10 CONTRA: baseline differences between groups: higher 

rates of chemo- and radiotherapy in control group, higher 
rate of mastectomy in intervention group

 Johanson (2013) RCT PEDro Score: 7/10 CONTRA: no information on allocation concealment
 Letellier (2014) RCT PEDro Score: 6/10 CONTRA: no information on allocation concealment; high 

drop-out rate (28%); baseline differences between groups: 
intervention group lived already longer with lymphedema, 
lymphedema appeared earlier after surgery in control 
group

 Yamamoto (2011) RCT SIGN
Positive: 3
Uncertain: 5
Negative: 1
Overall quality: accept-

able

PRO: active therapy concept for control group
CONTRA: very small sample size (n = 18), very short 

reporting: no information on adverse effects and CoI, very 
short reporting of the results, no information on drop-outs

2b-

 Cantarero-Villanueva (2012) RCT SIGN
Positive: 6
Uncertain: 0
Negative:2
Overall quality: accept-

able

PRO: power analysis was conducted
CONTRA: very small sample size (n = 20); no comparable 

training concept for control group; no active surveillance 
of adherence of control group; no statistical consideration 
of possible moderators such as the time with the therapist; 
potential multiple testing; pain measurement is based 
on subjective ratings; no information on assessment of 
adverse events

2b-

 Cantarero- Villanueva (2013) CT SIGN
Positive: 3
Uncertain: 2
Negative: 3
Does not apply: 1
Overall quality: accept-

able

PRO: power analysis was conducted, no differences between 
groups and baseline concerning demographic and medical 
aspects(except: 12 patients take analgesics, higher rate of 
unemployment in control group), high level of adherence 
(> 79%), less Drop-outs

CONTRA: no active surveillance of adherence in control 
group: no comparable training concept for control group, 
small patient sample, only subjective measurement of 
pain, potential multiple testing

3b

 Yang (2010) CT SIGN
Positive: 2
Uncertain: 3
Negative: 3
Dows not apply: 1
Overall quality: low

PRO: power analysis was conducted
CONTRA: no information on comparability of groups 

at baseline, drop-outs higher than expected (14%, not 
analyzed separately), surveillance of the participants with 
telephone call not adequate for assessing the compliance, 
no telephone call in control group: placebo effect because 
of the conversation possible, very short reporting: no 
information on COI, adverse effects or blinding

2b-

 Park (2015) CT SIGN
Positive: 4
Uncertain: 1
Negative: 3
Does not apply: 1
Overall quality: low

PRO: quasi-experimental due to alternating group alloca-
tion, power analysis was conducted, groups and baseline 
comparable concerning use of painkillers, laboratory 
values, QoL, general characteristics and vital parameters, 
Bonferroni adjustment conducted

CONTRA: small patient sample and high number of drop-
outs (16,6%), no active training concept for control group, 
similar principle (foot bath) for foot massage group: bias 
and placebo effects possible, not all endpoints are patient-
centered

3b
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function including strength and range of motion (three stud-
ies), presence of fatigue (two studies), BMI and body weight 
(two studies). Patients treated with footbath and whole body 
baths were examined for vital parameters like heart rate, 
temperature, blood pressure (two studies) and the state of 
anxiety (one study). More details also on measurement 
instruments can be seen in the attachment.

Excluded studies

Excluded were one systematic review (Bolderston et al. 
2006) with other therapy concepts than water therapy and 
five RCTs with multiple interventions. As the effects of 
the single parts of these interventions are not known and 
were not analyzed separately, it is not possible to estimate 
whether the reported effects are caused by the water ther-
apy or by a different treatment. In Hayes et al. (2009), the 
patients received a multimodal training concept composed of 
water- and land-based exercises. In Mourgues et al. (2014), 
the patients were not only treated with water therapy, but 
with multiple therapies like diet, nutrition advice and physi-
otherapy. In Dalenc et al. (2018), the patients within a group 
received several different treatments before conducting the 
study, for example massages, make-up workshops or show-
ers. In Cai (2018), the patients received a mixture of dif-
ferent herbs along with aquatic therapy. In Deacon (2019), 
the primary outcome was not the effectiveness of aquatic 
therapy in cancer patients, but the comparison of two dif-
ferent therapy concepts.

Risk of bias in included studies

The results of the assessment of bias for the included pub-
lications are presented in Table 3. Overall, the included 

studies only have moderate quality. Most of the two-armed 
studies do not have an active treatment concept for the con-
trol group, but only the recommendation to continue usual 
care. For this reason, performance bias cannot be excluded. 
Besides, the control group in all studies was not observed 
regularly in all studies. Therefore, it is unknown whether 
these patients used any additional treatment by their own 
regimen. Moreover, only five studies are single-blinded. 
Blinding is very difficult in these study concepts, neverthe-
less its absence leads to a high performance and detection 
bias, concerning subjective outcomes as quality of life, pain, 
anxiety and fatigue due to placebo effects caused by time 
spent with the therapist or due to patients’ beliefs in the 
effectiveness of the intervention. Some of the studies do 
not report all results of the assessed endpoints (Lindquist 
et al. 2015; Fujimoto et al. 2017), give little information on 
statistical methods and results, drop-out numbers and rea-
sons; accordingly, reporting bias is moderate to high. Risk of 
detection bias is high in several studies because of missing 
data, e.g. insufficiently answered questionnaires and missing 
power analysis.

Efficacy of water therapies

Objective outcomes

Extent of lymphedema—aquatic therapy

Regarding all included studies, five reported results of 
aquatic therapy on the extent of lymphedema in breast can-
cer patients: three RCTs (Tidhar and Katz-Leurer 2010; 
Johansson et al. 2013; Letellier et al. 2014), which were also 
included in an systematic review (Yeung and Semciw 2018), 

Table 3  (continued)

References Study type Standardized rating of 
risk of bias

Additional comments on methodology Evidence 
Level 
(Oxford)

 Lindquist (2015) CT SIGN
Positive: 3
Uncertain: 3
Negative: 3
Overall quality: low

PRO: structured training concept for water and land group 
(arm A and B), very similar, valid and reliable measure-
ment methods, groups comparable at baseline (except 
participants in water group were younger)

CONTRA: no blinding, some outcomes were not assessed 
and analyzed in the control group, no structured concept 
in control group (arm C), no active surveillance, high 
number of drop-outs (19%)

3b-

 Fujimoto (2017) Single-arm IHE
Positive: 11
Unclear: 4
Negative: 5

CONTRA: no power analysis, referred to geographic region, 
small sample size (n = 24), 16% drop-outs, no control 
group, endpoints not assessed for every patient

4

AMSTAR  A Measurement Tool to Assess Systematic Reviews, IHE Institute of Health Economics-Quality Appraisal Checklist for Case Series 
Studies, PEDro Physiotherapy Evidence Database, SIGN Scottish Intercollegiate Guidelines Network Methodology, Checklist 2 randomised con-
trolled trials
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one non-randomized prospective controlled study (Lindquist 
et al. 2015), two case reports on four patients (Tidhar et al. 
2004, 2007).

The three RCTs applied water exercises with a tempera-
ture between 31 and 33.5° (Johansson et al. 2013; Letellier 
et al. 2014) and 28–29° (Tidhar and Katz-Leurer 2010) to 
the intervention group between 1 h/day for 8 weeks and half 
an hour per day for 12 weeks. The respective control group 
received no comparable treatment (encouragement to use 
compression garment, self-massage, and exercise was given 
to both groups and not supervised). Volume of lymphedema 
was assessed by water displacement. None of these studies 
found a significant difference between treatment and control 
arm after the treatment period. According to the PEDRO-
Scale rating by the authors of the systematic review, all 
studies had a moderate risk of bias. Shortcomings in all 
cases were small sample sizes (n < 50), no information on 
dropouts, no active monitoring of the control group. In two 
cases, baseline data differed significantly between groups 
regarding rates of mastectomy chemo- and radiotherapy 
(Tidhar and Katz-Leurer 2010) and rates of time living with 
lymphedema and onset of lymphedema after surgery (Letel-
lier et al. 2014).

The non-randomized prospective controlled study 
(Lindquist et  al. 2015) compared aquatic therapy to a 
land-based training program and usual care. The volume 
of lymphedema was measured by water displacement or 
utilizing tapelines. Results showed significant reduction in 
volume of lymphedema in arms of participants after breast 
cancer therapy, but not in lymphedema of legs of partici-
pants who had gynecological cancer diseases (mean group 
difference, p value: arm volume: MD = 0.185, p = 0.029, leg 
volume: MD = 0.0872, p = 1.000). The authors admit that 
this difference could be caused by the low rate of cancer 
patients with leg lymphedema, so these results may be unre-
liable. Comparability of baseline characteristics in groups 
were checked, but there was a high drop-out rate of 19%. 
Due to a missing intention-to-treat analysis this leads to a 
high attrition bias. Furthermore, there is a high performance 
bias, as the land-based training program was not structured. 
Additionally, the study has a high reporting bias, as some 
outcomes were not assessed or evaluated for the control 
group.

Finally, four cases of breast cancer patients with 
lymphedema described in two publications by the same 
study group showed a reduction in volume of lymphedema 
assessed by a tapeline. The women were allowed to decide 
for themselves how often and which form of exercises they 
wanted to perform. Reporting was insufficient, especially in 
Tidhar et al. (2007), because of missing concrete data.
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Effect on physical function—aquatic therapy

Three studies (Lindquist et al. 2015; Johansson et al. 2013; 
Letellier et al. 2014) reported data concerning the physical 
function of breast cancer patients with lymphedema nei-
ther of which showed any significant effects. The patients 
received aqua lymphatic therapy for 8 weeks (Johansson 
et al. 2013) respectively 12 weeks or 10 weeks (Lindquist 
et al. 2015).

In Johansson (Johansson et al. 2013), the control group 
received usual care, but no active training comparable to the 
intervention group. In Letellier et al. (2014), the patients 
were additionally encouraged to wear compression sleeves 
and the control group was scheduled to do a 30 min daily 
workout, instructed via DVD. Physical function, including 
strength and range of motion, was measured with hydrau-
lic hand dynamometer and goniometry. In both studies, 
no significant difference between the two groups could be 
observed (Johansson et al. 2013): SMD (95% CI) abduc-
tion: − 0.06 (− 0.85; 0.73), external rotation: − 0.51 (− 1.32; 
0.29), flexion: − 0.92 (− 1.76; − 0.08); Letellier et al. (2014): 
Grip strength: SMD (95% CI): healthy UL (upper limb): 
− 0.29 (− 1.22; 0.65), affected UL: 0.01 (− 0.92; 0.94), UL 
physical function DASH (Disabilities of Arm, Shoulder 
and Hand Questionnaire): − 0.11 (− 1.04; 0.82). Both stud-
ies were rated with a moderate risk of bias according to the 
PEDro scale. Allocation was not examined and in Letel-
lier et al. (2014), a high rate of drop-outs (28%) led to a 
high attrition bias. In Lindquist et al. (2015), a three-armed 
study was conducted. Arm A received aquatic therapy once 
per week while arm B got a land-based training program 
and arm C continued usual care. The range of motion of 
several joints was measured with goniometry. No signifi-
cant differences between the groups could be observed [MD 
(CI 95%) = healthy UL (upper limb): − 0.29 (− 1.22; 0.65), 
affected UL: 0.01 (− 0.92; 0.94)]. Risk of bias was moder-
ate due to methodological shortcomings as explained above.

BMI/body weight: aquatic therapy

In two studies (Cantarero-Villanueva et al. 2012; Lindquist 
et al. 2015), the effects of water exercise on BMI and body 
weight in breast cancer patients with lymphedema were 
reported. In Cantarero-Villanueva et al. (2012), the interven-
tion group received 24 sessions of aquatic therapy, but the 
control group was animated to continue usual care without 
a comparable training concept. Besides, there was no active 
supervision of the control group which leads to a high per-
formance bias. Other shortcomings are the small sample size 
(n = 20) and missing randomization. No significant differ-
ence in BMI before and after treatment could be observed. 
Moreover, grip strength was not altered by the training SMD 

(95% CI): healthy UL (upper limb): − 0.29 (− 1.22; 0.65), 
affected UL: 0.01 (− 0.92; 0.94).

Lindquist’s three-armed study described above (Lindquist 
et al. 2015) reported a significant reduction of the BMI in the 
water exercise group [MD (CI 95%): M = − 0.3 (− 0.5;0.0), 
p = 0.047], but the statistical analysis did not show a sig-
nificant group difference (mean group difference 0.872, 
p = 1.000). Due to the shortcomings mentioned above, the 
methodological quality of this study is limited.

Vital parameters‑hydrotherapy/balneotherapy

Of all included studies, two Yang et al. (2010), Fujimoto 
et al. (2017) reported effects of water therapy on vital param-
eters in patients with mixed cancer entities. In both stud-
ies, the patients received baths to alleviate their symptoms 
fatigue, insomnia and anxiety.

In Yang et al. (2010), a two-armed study was conducted 
to estimate the effect of foot baths on gynecological cancer 
patients after therapy with platinum, while in Fujimoto et al. 
(2017), patients with palliative care received mechanical 
baths of the whole body.

In Yang et al. (2010), patients on chemotherapy in arm 
A received a 20-min foot bath daily, patients in arm B did 
not get any additional treatment. Changes in vital signs were 
considered significant (t1 = before treatment t2 = 1 min after 
treatment t3 = 20 min after treatment; body temperature: 
mean value (SD) t1 36.4 (0.4), t2 36.7 (0.4), t3 36.3 (0.4) 
p < 0.001, heart rate: t1 80.9 (14.0), t2 81.6 (13.4), t3 79.2 
(13.7) p < 0.001, systolic blood pressure: t1 111.6 (15.1), 
t2 109.0 (13.7) p < 0.001, diastolic blood pressure: t1 70.9 
(9.3), t2 68.6 (/11.4) p < 0.001). The study does not give any 
information on the comparability of both groups at base-
line. Furthermore, there is a high attrition bias due to a high 
drop-out rate (14%) and lack of intention-to-treat analysis. 
The participants were only supervised via telephone calls, 
therefore it is questionable whether they were compliant or 
not. The participants in the control group did not receive any 
telephone calls. Therefore, an effect due to the conversation 
cannot be excluded. The reporting was insufficient concern-
ing adverse effects, and the authors did not give a disclosure 
of conflicts of interest.

In Fujimoto et al. (2017), the patients received whole-
body baths in half-seated or seated position. Additionally, 
they drank a glass of water before and after the treatment. 
Heart rate, blood pressure and sympathetic nervous system 
activity were measured by heart rate variability analysis 
30 min before and after treatment. No significant changes in 
vital parameters were reported. The study had a very small 
sample size (n = 24) and a high drop-out rate which led to a 
high attrition bias. Furthermore, reporting was insufficient 
and endpoints were not assessed for every single patient. 
More information is listed in Table 3.
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Subjective outcomes

Quality of life—aquatic therapy, balneotherapy, 
hydrotherapy

Of all included studies, three examined the effect of water 
therapy on the quality of life in breast cancer patients with 
lymphedema. In Tidhar and Katz-Leurer (2010) and Letel-
lier et al. (2014), the intervention group received aquatic 
therapy, whereas the control group continued their usual 
care. In Letellier et al. (2014), the patients additionally wore 
compression sleeves. In Park and Park (2015), the patients 
received hydrotherapy in the form of foot baths. The control 
group received foot massages and a 5-min foot bath before 
the massage.

Quality of life was primarily assessed with validated 
questionnaires. In Tidhar and Katz-Leurer (2010), the 
ULL27-questionnaire was used, whereas the FACT-B ques-
tionnaire was utilized in Letellier et al. (2014). Another 
version of the FACT questionnaire (FACT-C and FACT/
GOG-NTx) was used in Park and Park (2015). While a sig-
nificant improvement of QoL in the foot bath group com-
pared to the foot massage group could be found in Park and 
Park (2015) (mean (SD): FACT-G: Arm A before treatment 
62.75 (11.29), after treatment 65.33 (12.96), p = 0.042; Arm 
B before treatment 59.63 (12.47), after treatment 53.33 
(11.09), p = 0,042 FACT/GOG-NTx: Arm A before treat-
ment 26.79 (4.81), after treatment 31.13 (5.57) p = 0.568, 
Arm B before treatment 29.41 (7.82), after treatment 26.38 
(7.75), p = 0.191), the other two studies did not show any 
significant differences between the groups.

However, there are several reasons why these results are 
insufficient to make a clear statement whether water therapy 
is useful for improving quality of life or not. First of all, 
not all patients answered the questionnaires completely. 
This lack of data may have caused a detection bias. Risk 
of performance bias cannot be ruled out either as the con-
trol group was a usual care group without data on what the 
patients actually did and whether they got any treatment at 
all that may have caused the reported differences between 
the groups. Another fact that restricts the significance of 
this study is the circumstance that the foot massage group 
received a 5 min-foot bath prior to treatment. Due to these 
very similar therapy concepts in both groups and the impos-
sibility for blinding, placebo effects and detection bias have 
to be kept in mind.

Pain—aquatic therapy

Altogether, three studies (Cantarero-Villanueva et al. 2013, 
2012; Letellier et al. 2014) reported the effects of water ther-
apy on symptoms like pain in breast cancer patients with 
lymphedema.

In Letellier et al. (2014), pain is examined and collected 
by using a questionnaire (MPQ-McGill Pain questionnaire). 
The present pain intensity was measured and showed a sig-
nificant decrease [inter-group difference (SMD, 95% CI) 
0.71 (− 0.25, − 1.68), p = 0.04].

In Cantarero-Villanueva et al. (2013), one group (arm A) 
was treated with water exercise while the second group (arm 
B) continued on usual care. The primary endpoint was neck 
and shoulder pain reported by visual analogue scale (VAS). 
As secondary endpoints, the pressure pain threshold (PTT, 
minimal pressure at which the patient feels pain measured 
with an electronic algometer) and Trigger Points (myofascial 
trigger points measured by pressure stimulus) were reported. 
Significant differences between the groups could be found. 
The neck and shoulder pain was significantly lower in the 
aquatic therapy group ((median value (CI 95%), p value 
of group-by-time interaction) neck pain: − 31 (− 49, − 22) 
shoulder pain − 19 (− 40, − 4), p < 0.05). For the PTT, a sig-
nificant effect could only be seen in the facet joints [median 
value (SD) affected joint 27.7 (3.9, 50.4) unaffected joint 
18.1 (6.1, 52.2), p < 0.05]. In arm A, significantly fewer trig-
ger points could be found for the trapezius, levator scapulae, 
pectoralis major, infraspinatus and sternocleidomastoideus.

In Cantarero-Villanueva et al. (2012), the intervention 
group (arm A) received 24 sessions of aquatic therapy, the 
control group (arm B) continued on usual care. The cut-off 
point of the pressure pain was measured as primary endpoint 
on several parts of the body with an electronic algometer. 
A significant increase of the pressure pain threshold in arm 
A was reported. The cervical and shoulder pain showed a 
greater decrease in the water therapy group compared with 
the control group. Results can be seen in Table 2.

Fatigue—aquatic therapy, balneotherapy

Two studies (Cantarero-Villanueva et al. 2012; Yang et al. 
2010) measured the effects of water therapy on cancer-asso-
ciated fatigue in patients with breast cancer and gyneco-
logical cancer. The results detected in these studies are 
contradictory.

In Cantarero-Villanueva et al. (2012), the intervention 
group (arm A) was treated with 20 sessions of aquatic 
therapy three times a week for 2 months, while the control 
group (arm B) received usual care. The cancer-associated 
fatigue was measured with the Piper fatigue scale, a vali-
dated numerical tool assessing subjective fatigue in four 
dimensions which are behavioral/severity, affective meaning, 
sensory, and cognitive/mood. In none of these dimensions, 
a significant difference could be seen. The detailed results 
are described in Table 2.

In Yang et  al. (2010), gynecological cancer patients 
under platinum chemotherapy took a 20-min foot bath 
daily (hydrotherapy) one hour before going to bed, whereas 
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patients in the control group did not. Compliance was mon-
itored with a daily telephone call. Fatigue was measured 
by using the Brief Fatigue Inventory-Taiwan Form in four 
sessions. Higher scores indicate higher levels of fatigue. 
After the second session, a significant improvement of the 
fatigue in the experimental group could be observed [mean 
value (SD) first session: Arm A 41.0 (1.8), arm B 44.1 (2.0) 
p < 0.05, second session: Arm A 33.7 (1.9) Arm B 44.1 
(2.0), p < 0.001, third session: Arm A 32.0 (2.3) Arm B 48.6 
(2.1), p < 0.005, fourth session: Arm A 25.8 (1.8), Arm B 
46.7 (2.1), p < 0.001]. As mentioned above, there was no 
information on the comparability of both groups at baseline 
and a high attrition bias due to high drop-out rates (14%) 
which were not analyzed separately.

State of anxiety—balneotherapy/hydrotherapy

In Fujimoto et al. (2017), 24 patients with terminal state 
of cancer disease with mixed entities received whole-body 
baths in half-seated or seated position and drank a glass of 
water before and after the treatment to prevent dehydration. 
Due to ethical considerations, it was only possible to conduct 
a one-arm study. The state of anxiety was measured with the 
State-Trait Anxiety Inventory 30 min before and after bath-
ing. After the bath, a significant decrease of state of anxiety 
was reported [mean value (SD) before treatment 47.7 (6.9), 
after treatment 30.6 (4.9), p < 0.0001]. Endpoints were not 
assessed for every single patient and the small sample size 
(n = 24) with a 16% drop-out causes an attrition bias.

Adverse effects

Only few studies report adverse effects or describe the meth-
ods to collect these data. In three studies (Johansson et al. 
2013; Letellier et al. 2014; Tidhar and Katz-Leurer 2010), 
in which patients carried out water exercises, no adverse 
effects could be seen. In Tidhar and Katz-Leurer (2010), 
adverse effects were only reported as an increase of extrem-
ity volume measured by water displacement or an infection. 
In Johansson et al. (2013) and Letellier et al. (2014), no 
statement regarding the method of acquisition was made. 
One study examining the effect of aquatic therapy in breast 
cancer patients (Cantarero-Villanueva et al. 2013), found 
three patients with short-term edema and four patients with 
fatigue after the treatment, which disappeared after several 
days. In Cantarero-Villanueva et al. (2012), four cases of 
increased pain three days after treatment were reported. In 
Park and Park (2015), there were three patients with high 
fever and leukocytopenia and one case with nausea reported 
in the foot bath group. In the foot massage group, three cases 
with high fever and leukocytopenia could be observed. 
The publication does not report whether this problem was 
attributed to the intervention. These studies did not give 

any information on the method of assessment of the adverse 
effects either. In Fujimoto et al. (2017), the adverse events 
were collected by using a questionnaire. In this study, three 
cases with fatigue and exhaustion were reported. In the other 
studies, no information on adverse effects was given.

In general, water therapy has few side effects and can 
be safely used in cancer patients. Possible side effects are 
allergic reactions to bath additives used in balneotherapy, 
cardiovascular complaints due to vasodilation or fatigue. 
For this reason, contraindications are inflammations, severe 
cardiac diseases or vascular disorders.

Discussion

The studies regarding the efficacy of water therapy on cancer 
patients were found to be very heterogeneous concerning the 
types of water therapy, type of cancer, reported endpoints 
and measurement methods to assess the outcomes.

Concerning the extent of lymphedema, positive effects of 
aquatic therapy have been reported only in the case reports 
and in one non-randomized controlled study, which had sev-
eral methodological shortcomings and a high risk of bias. 
However, the three RCTs showed no significant differences 
due to aquatic therapy. All three RCTs lacked a power analy-
sis and only included few patients (n < 50), thus rendering 
statistical tests more conservative and increasing the beta 
error (false negative) (Button et al. 2013). Moreover, there 
was no blinding and no active control or sham in the control 
groups. Thus, effects may be rather over- than underesti-
mated. Moreover, two of the three RCTs (Johansson et al. 
2013; Tidhar and Katz-Leurer 2010) lack comparability of 
the intervention and the control group concerning demo-
graphic characteristics at baseline, which makes results even 
harder to interpret. In summary, we have to state, that there 
is no reliable evidence that aquatic therapy affects the extent 
of lymphedema in general. In comparison to our systematic 
review, another study showed significant improvement in 
limb volume and range of motion. (Moher and Tetzlaff 2009) 
On the other hand, in contrast to widespread concerns of 
exercise in warm water increasing lymphedema, no increase 
has been shown in the studies.

All three studies (Cantarero-Villanueva et al. 2013, 2012; 
Letellier et al. 2014) examining the effect of water therapy on 
symptoms like pain or heaviness reported significant results. 
Nevertheless, there are several methodological limitations to 
the validity of these results. In Letellier et al. (2014), high 
drop-out rates (28%) led to a high attrition bias. Moreover, 
the assessment of pain by a questionnaire was very subjec-
tive. In Cantarero-Villanueva et al. (2013) and Cantarero-
Villanueva et al. (2012), lack of blinding and comparable 
treatment concept for arm B as well as the control of adher-
ence with questionnaires led to a high risk of performance 
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and detection bias. Placebo effects may have been caused by 
other factors, for example time with the therapist. In Cantar-
ero-Villanueva et al. (2012), there was a lack of controlling 
for multiple testing and a lot of single tests (15) were car-
ried out. Besides, it is not clear whether water therapy could 
be helpful to increase muscular strength, because only grip 
strength was tested and no other muscle groups. This could 
be the reason why the authors found significant results for 
some muscle groups. Water therapy has proven effective on 
pain management in patients with fibromyalgia (Zamunér 
et al. 2019). Therefore, it can be assumed that water therapy 
could have positive effects on pain management in cancer 
patients as well.

Two studies (Cantarero-Villanueva et al. 2012; Yang 
et al. 2010) reported results concerning fatigue after water 
therapy. While in Cantarero-Villanueva et al. (2012) no sig-
nificant differences between the groups could be observed, 
the level of fatigue was significantly lower in the treatment 
group than in the control group in Yang et al. (2010). This 
could be explained with the two different therapy concepts: 
while in Cantarero-Villanueva et al. (2012), the patients 
were treated with aquatic exercises, they received foot baths 
in Yang et al. (2010). Moreover, the significance of these 
results may be discussed. Firstly, data reports were very 
brief with no information on the comparability of the two 
groups before treatment, on blinding or concerning adverse 
effects. Moreover, the compliance of the participants was 
controlled by a telephone call and only in the intervention 
group which may lead to an effect due to the conversation. 
These methodological deficits could explain the different 
results in Yang et al. (2010) and Cantarero-Villanueva et al. 
(2012) concerning the effect of water therapy on fatigue. 
Other studies show that foot bathing is useful as supportive 
care to alleviate symptoms of the chemotherapy like CIPN 
(Mohamed et al. 2021).

Only one study (Fujimoto et  al. 2017) examined the 
effect of whole-body baths on the state of anxiety in cancer 
patients. The results are considered significant, but it has 
to be taken into consideration that the study only treated 
patients with cancer in terminal state and therefore reflected 
only a small part of all cancer patients. Furthermore, it was 
only a small sample with high drop-out rates (16%) which 
leads to attrition bias. Regarding the actual ACSM guide-
lines, strong evidence of sport and physical activity on 
symptoms like pain, fatigue, lymphedema and physical func-
tion are reported. There are a lot of studies which prove that 
physical activity is helpful for cancer patients (Brown et al. 
2014b). In our systematic review, the included studies do 
not reflect these results. This discrepancy might be due to a 
less intensive training in water therapy than in usual physical 
training. Campbell et al. (2019) recommend the FITT crite-
ria consisting of frequency, intensity, time and type to imple-
ment a sufficient exercise load. The guidelines recommend a 

frequency of 2–3 times per week for 8–12 weeks at 60–80% 
RM (repetition maximum = amount of weight which can 
be lift for one repetition). The training should at least be 
conducted for 45–75 min and weights should be used, e.g. 
dumbbells or flexible bands. Large muscle groups should be 
trained following the principle “start low, progress slow”. 
This helps to reduce the extent of a lymphedema and the 
level of fatigue, and to reach a better quality of life. Regard-
ing the included studies, the exercise concepts are very het-
erogenous and were not described in detail. Even though the 
majority of them (Cantarero-Villanueva et al. 2013, 2012; 
Lindquist et al. 2015; Tidhar et al. 2004, 2007; Yeung and 
Semciw 2018) applies ALT in a sufficient frequency and 
time, the intensity and type were not described in detail. 
While water was used for natural resistance, most studies 
did not use any additional weights. The missing effect of 
physical exercises in water might be due to missing intensity 
(exercises were performed without using any weights) and 
type (principle “start low, progress slow” was not imple-
mented). Moreover, it should be considered which muscle 
groups might be strengthened by water therapy. Assessing 
hand grip strength may not be the adequate method to meas-
ure, for example, an increase in strength of the upper shoul-
der girdle or the limbs.

In general, the study design of controlled studies could 
be improved. Concerning aquatic therapy, blinding is nearly 
impossible. Nevertheless, establishing an active control 
group who could perform land based exercises instead of 
water exercises would be possible. Moreover, it might be a 
good idea to supervise the control group more consequently 
by structured questionnaires to reduce bias.

Limitations of this work

There are several limitations of this systematic review. First 
of all, we excluded studies concerning children or teenag-
ers. Furthermore, only studies in English or German lan-
guage were included. Besides, articles published before 
1995 were excluded. Yet, relevant controlled studies from 
before 1995 should have been found and included in the 
systematic review by Yeung et al. (Yeung and Semciw 2018) 
who performed a thorough search without limits on date of 
publication. Since they discovered no older studies, we may 
assume that no relevant data were missed due to the limit 
set in our search.

Conclusion

Until now, it is not possible to give clear advice concerning 
the efficacy of water therapy on people with cancer, its ben-
efits and risks. Some studies with moderate level of evidence 
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show low effects on quality of life and lymphedema in can-
cer patients with treatment-induced lymphedema. Yet, data 
are missing on safety, especially for water with higher tem-
perature. Moreover, the beneficial effect was shown only for 
active training in water and not for passive water treatments. 
Balneo- and hydrotherapy may be an additional treatment 
concept for people with cancer to reduce some symptoms 
and the adverse effects of cancer therapy as lymphedema, 
limited physical function, fatigue or pain. Activating types 
of water therapy should be preferred for cancer patients. In 
all cases, the oncologist should be consulted about risks 
and contraindications—like open wounds, infections or 
extremely high/low blood pressure—before starting water 
therapies.

All in all, more high quality evidence is necessary to con-
firm a significant benefit of water therapies and to disclose 
more clearly which type of therapy and which training pro-
tocol might be adequate for which group of patients.
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