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A B S T R A C T   

Introduction: WATSU (WaterShiatsu) is a treatment administered in warm water. The present study investigated if 
and how frequently scientifically studied application areas and effects of WATSU occur in practice, whether 
similar effectiveness of WATSU is observed in trials and practice, and whether practitioners can contribute 
additional application areas and effects of WATSU. 
Methods: Application areas and effects of WATSU reported in a recent systematic review were extracted verbatim 
to be assessed in a worldwide multilingual cross section online survey, generating quantitative and qualitative 
data. A pre-test and retest were conducted to ensure quality and evaluate the questionnaire’s psychometric 
properties. 
Results: Answers of 191 respondents were processed. All proposed 26 application areas and 20 effects were 
confirmed, each with relatively high ratings of observed effectiveness of WATSU. WATSU was frequently applied 
in healthy individuals (including during pregnancy), and individuals in various pain- (e.g., low back pain, neck 
pain, myofascial pain, fibromyalgia) and stress-related (e.g., stress, depression, sleep disorders, fatigue, anxiety 
disorders) conditions. Frequently confirmed effects were physical relaxation, relief of physical tension, pain 
relief, increased mobility and flexibility, improved quality of life, spiritual experiences, and increased psycho-
logical health. Respondents contributed 73 additional application areas and effects (both, mental and physical) of 
WATSU. 
Conclusions: Application areas and effects of WATSU are consistently employed practically and scientifically. 
Respondents’ ratings of effectiveness of WATSU match tentative research efforts. WATSU is cautiously recom-
mended for the use in pain- and stress-related conditions. Short- and long-term effectiveness of WATSU need to 
be evaluated in high level intervention studies.   

1. Introduction 

WATSU is a portmanteau word derived from English “water” and 
Japanese “Shiatsu”. It was coined by Harold Dull when he started to 
apply principles of the Japanese bodywork Zen-Shiatsu in thermal water 
in the 1980s [1]. Among others, WATSU is employed to initiate deep 
relaxation, mobilize joints and myofascial structures, and address en-
ergetic pathways that are assumed in Traditional Chinese Medicine 
(TCM, which Shiatsu is based on) with stretch and tactile pressure [1]. 

To do that, practitioners of WATSU stand in chest-deep water and 
slowly move their supine receiver in elaborate spacious circular move-
ment sequences. Where required, additional buoyancy is being provided 

by floats around the thighs to facilitate maximal comfort and relaxation 
(Fig. 1). To ensure that a receiver feels cozy throughout the entire hour- 
long WATSU session, water temperature is ideally 35.0–35.5 ◦C 
(95.0–95.9 ◦F, 308.2–308.7 K). This range of temperature is considered 
thermoneutral since it allows 60 min of passive immersion without 
changes in body core temperature [2]. 

WATSU is distributed, taught, and carried out worldwide. While 
originally created for wellness purposes, it was adopted for therapeutic 
use [1] and in some countries there are now efforts to make WATSU 
eligible for health insurance coverage, e.g., as one method of the Swiss 
profession “Complementary Therapist” for which a federal diploma can 
be obtained [3]. However, while practitioners and receivers of WATSU 
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may have experienced its positive effects first-hand, both insurance 
companies and their customers have an understandable interest in 
benefits being objectively effective, appropriate and economical, which 
is why there is a corresponding legal regulation for services that are 
reimbursed by compulsory health insurance (Art. 32, § 1 and 2 
KVG/LAMal) [4]. The current state of evidence on WATSU though does 
not yet allow a generally binding statement on these criteria [5]. 

There is limited but varied evidence on WATSU, with literature 
reporting its use from earliest childhood [6,7] to advanced age [8,9]. 
WATSU is granted healthy individuals with pregnancy related com-
plaints [10] and without complaints [11,12], integrated in numerous 
rehabilitation programs, e.g., for soldiers after combat and veterans [13, 
14], individuals after multiple trauma [15] or with clinical depression 
[16], juvenile idiopathic arthritis [17], hemiplegia [18], cerebral palsy 
[7,19–21], or fibromyalgia [22], and used as a warm-up or cool-down in 
predominantly active aquatic interventions [5]. In the literature 
mentioned above, numerous beneficial effects of WATSU are claimed 
and first meta-analyses of mainly tentative studies consistently suggest 
pain reduction and other beneficial physical and mental effects [5]. Yet, 
overall the evidence on WATSU is scarce and its grade deemed to be low 
to moderate at the best [5]. 

Therefore, the aim of the present study was to examine whether the 
current scientific literature on WATSU depicts practical experience and 
vice versa, i.e., whether application areas and effects of WATSU as re-
ported in scientific literature are consistent with the uses and observa-
tions of the respondents. It shall also quantify how frequently the topics 
studied occur in practice and whether the effectiveness of WATSU 
observed in trials matches the one observed in practice. Views of re-
spondents shall also contribute to the identification of additional 
promising application areas and effects of WATSU that have not yet been 
discovered by science but might warrant further and rigorous 
investigation. 

2. Materials and methods 

2.1. Study design and ethical considerations 

This article reports a cross section online survey that – on formal 
inquiry (registration number: Req 2018-00028) – was declared by the 
Ethics Committee of the Canton Bern, Switzerland, to be not subject to 
approval, as it is not covered by the Human Research Act Art. 2, § 1 [23]. 

Regardless of the fact that no data classified as particularly sensitive 
(such as health data) were collected, respondents were informed ac-
cording to Good Clinical Practice (GCP) at the beginning of the survey 
that they could at any time revoke their informed consent with time 
effect for the future, that their data would be kept secure, only re-
searchers of the research group would have access, no automated de-
cision processes or profiling processes would be associated with this 
survey, and that data were managed under Swiss data protection law in 
accordance with “The General Data Protection Regulation of the Euro-
pean Union” (EU GDPR) [24]. Subsequently they gave their informed 
consent and were given access to the questionnaire (Supplementary 
material 1: S1). 

2.2. Respondents 

The survey was aimed at practitioners of WATSU of all stages 
(beginner to expert, and retired) and all countries, since they all might 
contribute valuable information. Respondents were not offered in-
centives for completing the survey, however, those who wished to be 
informed about the results of the survey will be contacted after publi-
cation by e-mail. 

Criteria for inclusion: Only data of respondents who were willing to 
give informed consent, used WATSU as stand-alone intervention (i.e., 
sessions not combined with other aquatic interventions), and fully 
answered at least one question on application areas or effects were 
processed. 

Criterion for exclusion: Respondents who stated not to hold a 
diploma that meets the requirements of the Worldwide Aquatic Body-
work Association (WABA), that oversees Aquatic Bodywork training and 

Fig. 1. WATSU is constituted of many 
elaborated and defined movement se-
quences and positions. The “Basic posi-
tion” of WATSU is illustrated here as an 
example: the back of the receiver’s head 
rests safely on the practitioner’s elbow, 
lumbar area and pelvis are supported by 
the practitioner’s forearm. Movements 
in WATSU predominantly originate in 
the practitioners’ trunk rather than their 
arms, e.g., in this figure, counterclock-
wise movement of the receiver would be 
achieved by the practitioner turning her 
trunk counterclockwise, pulling the 
receiver along with her left elbow. 
Clockwise movement would be ach-
ieved by the practitioner turning her 
trunk clockwise, pulling the receiver 
along with her right hand and arm. The 
comparatively relaxed arms of the 
practitioner do not mediate information 
of exertion and thus may give the 
receiver the impression that the move-
ments just “fall into place” without 
requiring any physical effort on the part 
of the practitioner. Additionally, floats 
can make it easier for receiver to relax 

instead of worrying about being a burden, legs sinking to the ground, etc. A short (50 s) illustrative video can be found at: https://boris.unibe.ch/92790/.
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certification programs [25], were excluded. 

2.3. Questionnaire 

The minimum requirement to become a certified practitioner of 
WATSU as communicated by WABA are 500 h of training [26]. In 
comparison, training in Switzerland contains 1250 h [27]. Considering 
such diversity in education extent, but also potential diversity in terms 
of conditions and contexts in which WATSU is practiced, a worldwide 
multilingual online survey was preferred to, e.g., a focus group and 
Delphi survey among Swiss or regional experts, to reduce sample bias 
[28]. To facilitate participation, the survey was provided in seven lan-
guages and respondents could answer in any language and script. Cre-
ation, translation, and reporting of this survey were informed by 
respective guidelines [29–34]. 

Introductorily, potential participants were informed about the scope 
and structure of the survey. The first question of the self-administered 
questionnaire concerned the diploma and led to exclusion of those 
who did not fulfill this criterion, who – if interested in being informed 
about the results of the survey – could still fill in contact information to 
be contacted upon publication. Thereafter, demographic data and in-
formation on circumstances of practice were gathered (name, age, 
professional background, contact information, country and date of 
diploma, years of practice, country/countries of practice, session dura-
tion (in minutes), water temperature (in ◦ C), further use of WATSU as 
part of other aquatic interventions, sessions per year (average), sessions 
per year (maximum), and specific area of expertise). 

The survey was based on the results of a systematic review on ap-
plications, indications, and effects of WATSU that investigated WATSU 
as a stand-alone intervention [5]. Twenty-six application areas and 
twenty effects of WATSU reported in original articles assessed for risk of 
bias in this systematic review were extracted verbatim and pooled to 
sections (application areas: pain conditions, neurological conditions, 
psychological, psychosomatic, or psychiatric conditions, miscellaneous; 
effects: physical, psychological). These topics were presented to the 
participants of the survey (illustration of the questionnaire with full 
labeling of topics S1; list of application areas Fig. 2 & Table 2; list of 
effects Fig. 3 & Table 3). 

The participants were requested to answer three closed-ended 
questions regarding each topic: first, occurrence was requested, i.e., 
participants were asked to evaluate whether they had used WATSU in 
the listed application areas or whether they had observed the listed ef-
fects of WATSU. Reply options for this categorically scaled question 
were “Yes”, “No”, and “I do not know” (single choice) for each topic. 
Those who confirmed these questions (= “Yes”-answer) rated the level 
of frequency of use or observation ordinally through Numeric Rating 
Scale (NRS) ranging – since more than zero occurrence was already 
affirmed – from 1 (= hardly ever) to 10 (= very often), and the level of 
effectiveness of WATSU through NRS ranging from 0 (= not effective) to 
10 (= very effective). Effectiveness could alternatively be answered by “I 
do not know”. The NRS was employed because of its widespread use, 
psychometric properties, and reported respondent preference [35,36]. 
Additional application areas or effects could be mentioned and rated at 
the end of each section of the questionnaire (S1, page 4 and 6). 

In addition to evaluation and ratings, qualitative information 
regarding each topic could be facultatively provided (e.g., examples, 
assumptions regarding mode of action, particular precautions). How-
ever, its description would go beyond the scope of this article and will 
therefore be published separately. Likewise, results of the evaluation of a 
list of 17 contraindications of WATSU will be published elsewhere. This 
information is accordingly not displayed in S1. 

At the end of the survey, respondents rated their satisfaction con-
cerning its appropriateness to contribute their expertise regarding 
WATSU, as well as the questionnaire’s understandability, structure, 
richness of detail, and lengthiness, through NRS ranging from 0 (= not at 
all) to 10 (= completely). In addition, respondents were given 

opportunity to give written feedback to the researchers, e.g., concerning 
difficulties in answering the questionnaire or any errors found in it (S1, 
page 7). The feedback was used for the critical evaluation of this study as 
it informs about the survey’s face validity [37,38]. 

Since this survey will not be repeated, it did not undergo a full state- 
of-the-art validation process. However, the (English) draft of the ques-
tionnaire was examined by three experts on WATSU (two teachers (one 
American, one Swiss), and a Swiss practitioner with 19 years of expe-
rience) and improved according to their suggestions. Both Swiss German 
speakers indicated difficulties due to lack of language comprehension, 
thus the improved version of the questionnaire was translated into 
German via Google translate [39]. It was proof-read and corrected by 
one of the authors (AMS), and completed by 20 Swiss practitioners of 
WATSU as a pre-test in a paper-pencil version. Such, feasibility could be 
tested, and pitfalls identified to further improve the questionnaire. All 
returned questionnaires contained missing values or illogical answers. 
They were discussed via mail or phone call, resulting in minimal but 
important changes, e.g., the NRS for frequency was bordered to 1 as 
lowest possible answer since more than zero occurrence was already 
affirmed by the initial “Yes”. Also, the three closed-ended questions 
regarding each listed application area and effect of WATSU were set to 
mandatory in the online version of the survey. The answers of the Swiss 
respondents were later transcribed into the electronic survey by one 
author (AMS) and included in data analyses. 

After testing of the survey in Switzerland and resultant improve-
ments, the final version of the questionnaire was translated to English, 
French, Czech, Italian, Portuguese, and Polish. These languages were 
selected based on the countries where clinical trials were conducted, as 
identified by the literature search for the systematic review, and where 
WABA reported lively teaching activities. Again, Google translate was 
employed to translate the German version into English. It was then 
proof-read and corrected by a bilingual native speaker (native Amer-
ican/excellent German). This English version with a Flesch Reading Ease 
Score of 64 (i.e., plain English that should easily be understood by 13- to 
15-year-old students) [40,41] served as basis for the other language 
versions, following always the same procedure: translation of the En-
glish version via Google translate into the target language, proof-reading 
and correction by a bilingual speaker (native speaker in the target lan-
guage/excellent English), and verification by back-translation into En-
glish via Google translate and comparison of back-translation with 
original version. Any ambiguities that came to light in this process were 
resolved and clarified by additional translation via DeepL [42] or dis-
cussion with the proof-readers. 

Qualitative data could be provided by respondents in any language 
and script. They were translated to English via Google translate and 
translations checked for plausibility by one author (AMS). 

Finally, to evaluate test-retest intra-rater agreement (stability) of the 
survey, the 125 respondents who had fully answered all questions on 
application areas and effects in the survey were provided with a link to 
an online retest. They were requested to answer the three closed-ended 
questions (i.e., occurrence, frequency, effectiveness) regarding each 
listed application area and effect of WATSU a second time. 

2.4. Distribution 

The survey was distributed internationally and open to answer be-
tween October 5th, 2018, and March 14th, 2019 via the online survey 
software Enterprise Feedback Suite (EFS, Questback GmbH, Cologne, 
Germany). The study’s authors provided cover letters in the seven lan-
guages that Harold Dull, the late creator of WATSU, used to send a mass 
email through WABA to certified WATSU practitioners to invite them to 
participate. In addition, institutes and associations for Aquatic Body-
work, as well as authors of scientific publications on WATSU were 
contacted via e-mail or researchgate, and articles in social media 
(facebook, linkedIn) were employed to further disseminate the message. 
All calls included the information that the survey addressed WATSU as 
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stand-alone intervention and the request to forward the message to as 
many certified practitioners of WATSU as possible. Potential re-
spondents of the survey were not intentionally contacted repeatedly (e. 
g., reminders) but could have received the information from several 
sources mentioned above. 

The retest was carried out online between October 6th and 31st 
2020. 

2.5. Processing of quantitative data, and statistics 

All data from this survey were collected online using Enterprise 
Feedback Suite (EFS) survey software (©2017–2020; Questback GmbH, 
Cologne, Germany) and then exported to Excel (Microsoft Office 365; 
Microsoft Corporation, Redmond, WA, USA). Data were accurately 
checked for plausibility, adjusted if necessary, or recoded (e.g., empty 
cells instead of “-1” for missing values; numeric code instead of “I do not 
know”; correction of obvious input errors on the basis of other available 
information, or deletion (= missing value)). No imputation methods for 
missing data were applied. Further quantitative data processing was 
carried out using SPSS (IBM SPSS Statistics for Windows, Version 27; 
IBM Corporation, Armonk, NY, USA). Metric data were checked a priori 
for normal distribution using Kolmogorov-Smirnov test (n ≥ 50) or 
Shapiro-Wilk test (n < 50) and Q-Q plots. Descriptive statistics were 
calculated for the numerical representation of the data: absolute (N, n) 
and relative (%) frequencies, and (based on scale level or lack of normal 
distribution) 25th, 50th (medians), and 75th percentiles. The medians of 
the two ordinally scaled questions (NRS frequency (1-10) and effec-
tiveness (0-10)) were interpreted as follows: < 5.0 = low, ≥ 5.0 < 8.0 =
moderate, ≥ 8.0 = high [43]. 

The rankings of the listed application areas and effects are presented 
in descending order according to their relative frequency (percentage, 
%) of confirmation (“Yes”-answers). Graphic representation was carried 
out using stacked column charts (100%), displaying categories “Yes”, 
“No”, “I do not know”, and missing values (Figs. 2 and 3). Absolute 
frequencies (N, n) of the evaluation are presented in Tables 2 and 3. To 
avoid a biased presentation of the rankings (i.e., underrepresentation of 
a high percentage of confirmations due to a low absolute respondence- 
rate on a given topic), missing values were excluded from further cal-
culations. Correlations by Spearman’s rank correlation (ρ: rho) between 
the rankings of the survey with and without missing values (Supple-
mentary material 2: S2, Tables 2a and 3a) were conducted to rule out 
bias arising from this procedure (S2, Tables 2d and 3d). 

Subsequently, correlations of permutations between the rankings of 
the survey (without missing values, S2, Tables 2a and 3a), a subgroup of 
the survey (S2, Tables 2b and 3b), and the retest of the same subgroup 
(S2, Tables 2c and 3c) were calculated using ρ, coefficient of determi-
nation (COD, ρ2), and Wilcoxon- and Friedman rank test for systematic 
error (bias) (S2, Tables 2d and 3d). To evaluate reliability, correlation 
benchmarks of Shrout and Fleiss [44] were used for the interpretation of 
ρ: < 0.40 = poor, 0.40–0.75 = fair to good, and > 0.75 = excellent. 

The intra-rater agreement for the categorically scaled question (S2, 
Tables 2e and 3e) was calculated using the absolute (n) and relative (%) 
agreement of “Yes”-, “No”- and “I do not know”-answers, Cohen’s Kappa 
coefficient (κ), and its significance (p). Kappa results were interpreted as 
follows: ≤ 0 = no agreement, > 0 ≤ 0.20 = none to slight, > 0.20 ≤ 0.40 
= fair, > 0.40 ≤ 0.60 = moderate, > 0.60 ≤ 0.80 = substantial, and >
0.80 ≤ 1.00 = almost perfect agreement [45]. For the two ordinally 
scaled questions (NRS frequency (1-10) and effectiveness (0-10)) the 
intra-rater agreement was calculated using Spearman’s rank correlation 
(ρ) and its significance (p). Evaluation of systematic error (bias) was 
carried out by Wilcoxon (for 2 samples) and Friedman (for > 2 samples) 

rank test (p). Post-hoc power calculation for correlations was executed 
using G*Power Software version 3.1.9.2. [46]. Absolute (n) and relative 
(%) frequencies, and kappa- and rho coefficients of intra-rater agree-
ment were summarized by 25th, 50th, and 75th percentiles. 

The level of significance was generally set at p ≤ 0.05. 

2.6. Analysis of qualitative data 

Qualitative data were systematically processed and analyzed in 
Excel-files (S2, Table 4), using the content analytical technique Induc-
tive Category Formation according to Mayring [47–49]. Consistent with 
this approach, thematic categories were developed from an in-depth 
review of the response data and did not exist a priori. The full set of 
responses was read through multiple times and screened to identify and 
mark coding units comprising at least one word. Where necessary, they 
were broken down into short paraphrases to remain understandable 
regardless of the context in which they were originally embedded. 
Subsequently, they were subsumed to thematic categories that were 
continuously developed in an inductive manner. As a formative check of 
reliability, content analysis and revision of all thematic categories was 
performed after about 50% of the material had been preliminarily 
allocated. After changing some of the preliminarily derived categories, 
all analytical units were reclassified. By classifying the remaining 50% of 
the material, the suitability of these categories was checked and where 
necessary amended. After final reclassification of the entire material, the 
categories were grouped under main and superordinate categories. This 
analytical procedure was checked by a second author (LR) for plausi-
bility. A frequency analysis was conducted to present categories with the 
frequency of their mentions (n, %). 

3. Results and findings 

3.1. Respondents and circumstances of practice 

The link to the survey was activated 405 times and 237 respondents 
accepted the declaration of informed consent to data protection. Of 
these, 27 did not meet the criterion of the WATSU diploma and further 
19 did not fully answer at least one question on application areas or 
effects of WATSU. Eventually, 191 (100%) respondents met the criteria 
to be included. The following frequency of responses was found with 
regard to the seven languages of the survey: English (91, 47.6%), 
German (52, 27.2%), French and Italian (each 16, 8.4%), Portuguese (9, 
4.7%), Polish (5, 2.6%), and Czech (2, 1.0%). The option to answer in 
any language was used once for Hebrew. 

The respondents’ diplomas in WATSU were issued in a total of 23 
countries: USA (47, 24.6%), Switzerland (26, 13.6%), Italy (22, 11.5%), 
Germany (15, 7.9%), Austria (14, 7.3%), France and Israel (each 11, 
5.8%), Brazil (9, 4.7%), India (7, 3.7%), Poland (5, 2.6%), Spain (4, 
2.1%), Belgium (3, 1.6%), Australia, Czech Republic, United Kingdom, 
and South Africa (each 2, 1.0%), Chile, Hungary, Japan, Malaysia, New 
Zealand, Philippines, and Turkey (each 1, 0.5%). Two respondents did 
not provide this information. 

Thirty-three (17.3%) respondents stated to have practiced WATSU in 
more than one country, so in total the 191 respondents worked in 254 
(100%) countries, spread over 41 different countries: USA (33, 13.0%), 
Switzerland (32, 12.6%), Italy (26, 10.2%), Germany (22, 8.7%), Austria 
(18, 7.1%), Israel (16, 6.3%), France (14, 5.5%), Belgium, Brazil, India, 
and Spain (each 8, 3.1%), Poland (7, 2.8%), United Kingdom (6, 2.4%), 
Hungary (5, 2.0%), Czech Republic (4, 1.6%), Canada, Chile, Portugal 
(each 3, 1.2%), Argentina, Australia, Japan, Maldives, Netherlands, 
South Africa, and Taiwan (each 2, 0.8%), China, French Polynesia, 
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Iceland, Indonesia, Ireland, Lithuania, Luxembourg, Malaysia, Mexico, 
New Zealand, Philippines, Puerto Rico, Russia, South Korea, Turkey, and 
Uruguay (each 1, 0.4%). 

The 191 (100%) respondents reported 291 professional backgrounds 
beyond “practitioner of WATSU”, namely one or more professions 
involving therapeutic touch (e.g., physician, physiotherapist, occupa-
tional therapist, massage therapist, shiatsu therapist) (77, 40.3%), one 
or more professions involving therapeutic or educational verbal inter-
action (e.g., psychologist, psychotherapist, teacher, trainer, coach) (40, 
20.9%), both of them (28, 14.7%), and professional backgrounds not 
connected to the aforementioned fields (42, 22.0%). Four respondents 
(2.1%) did not provide this information. 

Specialization in one area or more areas of expertise was reported by 
110 (57.6%) respondents who all provided additional qualitative in-
formation, in total 205 (100%) mentions. Most commonly mentions 
referred to specialization in mental (e.g., stress, burnout, trauma; 60, 
29.3%), neurological (e.g., cerebral palsy, stroke, persistent vegetative 
state; 25, 12.2%), or physical (e.g., after injuries and surgeries, low back 
pain; 23, 11.2%) rehabilitation, or in the treatment of individuals with 
special needs (e.g., hyperactive children; 12, 5.9%). Almost a quarter of 
the mentions (47, 22.9%) referred to wellness and the treatment of 
healthy individuals (including, e.g., pregnant women/couples and their 
babies (23, 11.2%), athletes (3, 1.5%), or focus on spiritual aspects (1, 
0.5%)). Some mentions reflected that respondents referred to them-
selves as “Aqua-specialists” (specialized on, e.g., aquatic therapy, 
aquatic rehabilitation; 15, 7.3%), while in others land-based activities 
were named as actual fields of the respective respondents’ expertise (e. 
g., massage therapy, acupuncture; 23, 11.2%). 

Table 1 illustrates demographics and circumstances of practice. The 
respondents were between 18 and 80 years of age and reported practical 
experience ranging from 0 to 28 years. They distributed up to 2000 
sessions per year, accumulating up to 34 000 sessions during their 
career. Sessions were of 25–90 min duration at water temperatures of 
32.0–38.9 ◦C. 

This survey was addressed to practitioners who used WATSU as 
stand-alone intervention. Beyond that, about half of the respondents 
(98, 51.3%) reported to have used WATSU also in combination with 
other interventions. Respective qualitative information was provided by 
49 of these respondents in 78 (100%) mentions: they had used WATSU 
in combination with other aquatic interventions (e.g., WATA (Wasser-
Tanzen, Waterdance), Aqua relax; 31, 39.7%), as warm-up or cool-down 
in active aquatic interventions (29, 37.2%), to specifically address needs 
of individuals facing certain conditions (e.g., pregnancy, hyperactivity, 
fear; 13, 16.7%), and for other purposes (e.g., preparation for land-based 
therapeutic interventions, artistic photography; 5, 6.4%). 

3.2. Application areas and effects of WATSU 

While 191 respondents fully answered at least one question on 
application areas or effects, not all of them did so throughout the survey 
(Survey N ≤ 191). Between 191 (100%) and 145 (75.9%) respondents 
replied when asked whether they had used WATSU in listed application 
areas, i.e., at the end of this section, there was a total of 46 (24.1%) 
dropouts, causing missing values (Fig. 2). To avoid biased presentation 
of the rankings and to best capture respondents’ intentions when 
interpreting responses, missing values were excluded from further sta-
tistical analysis. Hence, data presented in Fig. 2 & Table 2 are ranked in 
descending order based on percentage of confirmation (“Yes”, %) at 
exclusion of missing values. Rankings of application areas with and 
without missing values correlate significantly (ρ = 0.988, COD (ρ2) =
0.976, p < 0.001) with no significant systematic error (p = 0.634; S2, 
Table 2d). 

Based on their practical experience respondents rated the frequency 
of use of WATSU in listed application areas with medians between 2.0 
and 8.0, and the effectiveness of its use in these application areas with 
medians between 5.0 and 9.0 (Table 2). 

Between 131 (68.6%) and 125 (65.4%) respondents replied when 
asked whether they had observed listed effects of WATSU, i.e., there 
were up to 6 additional missing values within the evaluation of the ef-
fects of WATSU. Hence, starting from N = 191 to the end of this section, 
there was a total of 66 (34.6%) dropouts, causing missing values (Fig. 3). 
Data presented in Fig. 3 & Table 3 are ranked based on percentage of 
confirmation (“Yes”, %) at exclusion of missing values. Rankings of ef-
fects with and without missing values correlate significantly (ρ = 0.997, 
COD (ρ2) = 0.994, p < 0.001) with no significant systematic error (p =
1.000; S2, Table 3d). 

Based on their practical experience respondents rated the frequency 
of observation of listed effects of WATSU with medians between 4.0 and 
10.0 and the effectiveness of WATSU in producing these effects with 
medians between 8.0 and 10.0 (Table 3). 

Beyond this, 82 of the respondents contributed 244 mentions that 
described additional application areas and effects of WATSU. Of these, 
206 (100%) had not already been listed in the survey and were grouped 
into 73 categories. For the sakes of readability and conciseness, only 
particularly promising topics (i.e., categories rated at least once high in 
both, frequency (NRS = 10) and effectiveness (NRS ≥9) by at least one 
experienced (≥5 years of practice) or additionally trained (e.g., as psy-
chotherapist) respondent, or rated high in effectiveness (median NRS 
≥9.0) more than once) are described here. See an exhaustive presenta-
tion in S2, Table 4. 

Almost half of the mentions (n = 95, 46.1%) were related to mental 
application areas and effects. Psychology & psychiatry was mentioned 
48 times (23.3%) (e.g., the treatment of individuals who had experi-
enced trauma, difficulties during their personal development, water 
phobia, burnout, eating disorders or Borderline personality disorders. 
The overall topic “post-traumatic stress disorders” had been listed in the 
questionnaire of the survey), re-establishment of emotional homeostasis 
of the receiver 22 (10.7%) times (e.g., serenity: “peace, harmony, pos-
itive outlook, improved mood, joy, positiveness”, gorgeousness: “people 
look like themselves again, radiate and are beautiful and perfect”, and 
the strengthening of resources: “connection with the body”). In 14 
(6.8%) mentions WATSU was described as suitable to foster a sense of 
belonging (e.g., via emotional bonding: “patients at the end of [psycho-] 
therapy who have a specific need for reconnection to the mother, or to 
the uterus”, trust, or strengthening of communion: “spiritual or sacred 
contacts within themselves or with others”), and 11 (5.3%) mentions 
referred to the processing of “negative” emotions (e.g., emotional pain). 
Note: the term in square brackets was added by the authors to provide 
context. 

A total of 92 (44.7%) mentions concerned physical or medical con-
ditions. However, while covering a broad spectrum (neurology (n = 32, 
15.5%), orthopedy (n = 26, 12.6%), gynecology (n = 10, 4.9%), internal 

Table 1 
Demographics and circumstances of practice of respondents.  

Variables N or n 

25th p/50th p/75th p 

Respondents (total N) 191 
Age (years) 41.5/52/58.5 
Gender (f/m) 147/44 
Diploma (n/N) 191/191 
Diploma (years) 4/9/15 
Practice (years) 3.6/8/15 
Specific area of expertise (n/N) 110/191 
Session duration (min) 47.5/55/60 
Part of other aquatic interventions (n/N) 98/191 
Sessions per year (average) 30/80/200 
Sessions per year (maximum) 60/112.5/247.5 
Sessions per careera 140/600/1 800 
Temperature (◦ C) 34/34.8/35.5 
Temperature thermoneutral (n/N) 62/191 

N total number of respondents, n subtotal of respondents, p percentile, f female, 
m male, min minute, ◦ C degree Celsius; a Sessions per career = sessions per year 
(average) * practice years. 
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Fig. 2. Percentage (%) of answers of respondents when asked whether they had used WATSU in listed application areas. Both rankings are based on percentage of 
confirmation (“Yes”) at exclusion of missing values. See corresponding absolute frequency (n) of confirmation in Table 2. See ranking based on percentage of 
confirmation at inclusion of missing values in S2, Fig. 2a. The labeling of some topics is abbreviated; they are listed in full in S1. 

Table 2 
Absolute frequency and 25th, 50th, and 75th percentile of the respondents’ ratings concerning listed application areas, Data: Survey N ≤ 191.  

Have you used WATSU in this application area? Frequency Effectiveness 

n Percentiles nE Percentiles 

25th 50th 75th 25th 50th 75th 

Low back pain 148 5.0 7.0 9.0 136 7.0 8.0 9.0 
Healthy individuals 132 7.0 8.0 9.8 122 9.0 9.0 10.0 
Neck pain 135 5.0 7.0 9.0 121 7.0 8.0 9.0 
Stress 123 6.0 8.0 9.0 114 8.0 9.0 10.0 
Pregnancy 120 3.0 4.0 7.8 113 8.0 9.0 10.0 
Joint pain 117 4.0 6.0 8.0 102 7.0 8.0 9.0 
Myofascial pain 124 4.3 7.0 8.0 112 7.0 9.0 9.0 
Depression 93 3.0 5.0 8.0 84 7.0 8.0 9.0 
Fibromyalgia 98 2.0 5.0 7.0 83 6.0 8.0 9.0 
Sleep disorders 90 3.0 4.0 6.3 84 7.0 8.0 9.0 
Fatigue 84 3.3 5.5 8.0 77 7.0 8.0 9.0 
Headache 102 3.0 4.0 6.3 95 6.0 8.0 9.0 
Anxiety disorders 74 3.0 5.0 8.0 70 7.0 8.0 10.0 
Multiple trauma 68 2.0 4.0 6.0 62 7.0 8.0 9.0 
Post-traumatic stress disorders 62 2.8 4.0 6.0 54 7.0 8.0 9.0 
Contractures 55 3.0 5.0 7.0 51 5.0 8.0 9.0 
Hemiplegia 52 1.0 2.0 5.0 44 5.0 7.0 8.0 
Cerebral palsy 49 2.0 3.0 4.5 45 5.0 8.0 8.5 
Autism 45 1.0 2.0 3.5 36 5.0 6.0 8.0 
Traumatic brain injury 43 2.0 2.0 5.0 38 5.0 7.5 8.3 
Obesity 40 1.0 2.5 3.0 31 3.0 6.0 8.0 
Palliative care 30 1.0 2.0 4.3 28 7.0 8.0 9.8 
Asthma 19 1.0 2.0 3.0 17 5.0 7.0 8.0 
Hydrocephalus 12 1.0 2.0 3.8 7 6.0 8.0 8.0 
Cervical dystonia 6 1.0 3.0 4.3 5 2.5 5.0 7.5 
Jarcho-Levin Syndrome 3 1.0 2.0  3 4.0 7.0  

The ranking is based on percentage of confirmation at exclusion of missing values (Fig. 2). n absolute frequency of confirmation and thus of respondents’ ratings of 
frequency of use of WATSU in listed application areas; nE absolute frequency of respondents’ ratings of effectiveness of use of WATSU in listed application areas 
(without answer “I do not know”). 
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medicine (n = 8, 3.9%), inflammatory conditions (n = 7, 3.4%), genetic 
conditions (n = 5, 2.4%), and cancer (n = 4, 1.9%)), only two fields were 
reported as highly promising: on the one hand gynecology, namely 
pregnancy-related (e.g., “to promote pregnancy; when the fetus needs to 
be moved because it presses on nerves; symphysiolysis pubis”. The 
overall topic “pregnancy” had been listed in the questionnaire of the 
survey). On the other hand internal medicine, with one respondent 
stating to have frequently and successfully used WATSU in Broken Heart 
Syndrome. 

Ten (4.9%) mentions referred to treatment-related effects as 
drowsiness or altered states of consciousness (e.g., “out of body 

experience”), 9 (4.4%) mentions concerned context and motivation of 
utilizing WATSU, as the provision of a causative treatment or the in-
fluence of physical homeostasis (e.g., “recovery from competitive 
sports”). 

3.3. Respondents’ feedback 

Eventually, 120 (62.8%) respondents rated (25th/50th/75th 
percentile) the survey itself through NRS ranging from 0 (= not at all) to 
10 (= completely) with regard to their satisfaction concerning the sur-
vey’s appropriateness to contribute their expertise and share their 

Fig. 3. Percentage (%) of answers of respondents when asked whether they had observed the listed effects of WATSU. Both rankings are based on percentage of 
confirmation at exclusion of missing values. See corresponding absolute frequency (n) of confirmation in column n in Table 3. See ranking based on percentage of 
confirmation at inclusion of missing values in S2, Fig. 3a. The labeling of some topics is abbreviated; they are listed in full in S1. 

Table 3 
Absolute frequency and 25th, 50th, and 75th percentiles of the respondents’ ratings concerning listed effects, Data: Survey N ≤ 191.  

Have you observed this effect of WATSU? Frequency Effectiveness 

n Percentiles nE Percentiles 

25th 50th 75th 25th 50th 75th 

Physical relaxation 117 8.0 10.0 10.0 113 9.0 10.0 10.0 
Relief physical tension 116 7.0 9.0 10.0 111 9.0 9.0 10.0 
Pain relief 111 6.0 8.0 9.0 105 8.0 9.0 10.0 
Increased mobility and flexibility 109 5.5 8.0 9.0 103 8.0 9.0 10.0 
Improved quality of life 94 6.0 8.0 10.0 90 8.0 9.0 10.0 
Spiritual experiences 86 3.0 5.0 8.0 75 7.0 8.0 10.0 
Increased psychological health 83 5.0 8.0 9.0 79 8.0 9.0 10.0 
Reduced anxiety 81 4.0 7.0 9.0 75 7.0 9.0 10.0 
Improved respiratory function 79 6.0 8.0 9.0 76 8.0 9.0 10.0 
Decreased muscle tone 81 7.0 8.0 10.0 74 8.0 9.0 10.0 
Reduced symptoms of depression 72 4.3 6.0 8.0 69 7.0 8.0 9.0 
Improved activity of daily living 67 4.0 7.0 8.0 60 7.0 8.0 9.0 
Harmonization of abnormal muscle tone 60 5.0 7.0 9.0 54 7.8 8.0 9.3 
Decreased spasticity 59 2.0 5.0 8.0 54 6.0 8.0 9.0 
Reduced fatigue 55 5.0 7.0 8.0 54 6.8 8.0 9.3 
Reduced muscle spasm 54 2.8 5.0 8.0 52 6.3 8.0 9.0 
Improved balance 48 3.3 7.0 8.0 45 6.5 8.0 9.0 
Decreased heart rate 45 6.0 8.0 9.0 40 8.0 9.0 10.0 
Increased social functioning 40 4.0 6.5 8.8 36 6.0 8.0 10.0 
Increased muscle strength 17 2.0 4.0 7.0 14 6.8 8.0 9.3 

The ranking is based on percentage of confirmations at exclusion of missing values. n absolute frequency of confirmations and thus of respondents’ ratings of frequency 
of observation of listed effects of WATSU; nE absolute frequency of respondents’ ratings of effectiveness of WATSU in producing listed effects (without answer “I do not 
know”). 
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experiences and observations regarding WATSU (6/8/9). They also 
rated its understandability (8/9/10), structure (8/9/10), richness of 
detail (8/10/10), and lengthiness (5/8/9). 

Of these 120 respondents, 48 added feedback in a total of 96 (100%) 
qualitative mentions, none of which pointed at errors found in the 
questionnaire, 15 (15.6%) mentions explicitly addressed not to have 
encountered any difficulties when answering, 13 (13.5%) concerned 
suggestions (e.g., give a better overview in the preview, edit to avoid 
redundancies), another 13 (13.5%) contained positive feedback, and 3 
(3.1%) expressed encouragement for further correspondence in the in-
terest of additional information. However, 18 (18.8%) mentions also 
concerned problems such as understanding several of the concepts (4, 
4.2%; e.g., “spiritual experiences”, “social functioning”) or medical 
terms (3, 3.1%), technical problems (3.3.1%; e.g., smart phone, old 
computer), or the lack of the option to differentiate between short-and 
long-term effects when rating the effectiveness (2, 2.1%). Likewise, 
recalling cases accurately (2, 2.1%) and translating experiences into 
words or numbers (each 1, 1%) were reported as challenging. The 
remaining 34 (35.4%) mentions concerned respondents’ high or low 
motivation, general observations as redundancy, and miscellaneous 
comments (each 8, 8.3%). Ten (10.4%) comments explicitly concerned 
the quantitative aspects of the survey that are not covered by this article. 

The translation of the respondents’ statements as provided by Google 
translate were plausible, but in some cases had to be rephrased for better 
comprehensibility. 

3.4. Intra-rater retest agreement in the survey 

A link to a retest was sent to the 125 respondents who had answered 
the questions regarding listed application areas and effects in the survey 
completely. Of these, 41 (31.2%) completed the retest, which took them 
13.3 ± 8.2 min. 

Results of survey and retest (S2, Fig. 2b,c and 3b,c) were compared 
with each other and are shown in S2, Table 2d–f & 3d-f. Except for 
Jarcho-Levin Syndrome, all listed application areas and effects of 
WATSU were again confirmed to occur in practice in the retest. Corre-
lation of the permutations of the three rankings (ranking in the survey 
based on percentage of confirmation at exclusion of missing values (N ≤
191), ranking in a subgroup out of the survey (n = 41), ranking in the 
same subgroup in the retest (n = 41)) resulted in significant (all <0.001) 
coefficients for the ranking of application areas (ρ of 0.978, 0.944 and 
0.954 (COD (ρ2) = 0.956, 0.891, 0.910)) as well as the ranking of effects 
(ρ of 0.966, 0.957 and 0.960, ρ2 = 0.933, 0.916, 0.922)). Significant 
differences in ranks, i.e., systematic error (bias), were neither found in 
application areas nor effects (S2, Tables 2d and 3d). 

Intra-rater agreement (comparison of a subgroup of respondents of 
the survey (n = 41) and the same respondents in the retest (n = 41)) 
25th/50th/75th percentile was 68.3%/75.6%/85.4% with a κ of 0.347/ 
0.446/0.534 for application areas and 56.7%/73.2%/82.3% with a κ of 
0.205/0.294/0.437 for effects (S2, Tables 2e and 3e). For the application 
areas, the 25th/50th/75th percentile ρ-value of the correlation of the 
rated frequency was 0.333/0.417/0.527 and of the rated effectiveness 
0.287/0.486/0.658, and for the effects 0.179/0.346/0.589 for the rated 
frequency and 0.212/0.313/0.572 for the rated effectiveness. The 
investigation for systematic error (bias) concerning application areas 
yielded no significant results for the rated frequency, but two significant 
results for the rated effectiveness (anxiety disorders, obesity), and con-
cerning effects two significant results for the rated frequency (increased 
social functioning, reduced symptoms of depression) and no significant 
results for the rated effectiveness (S2, Tables 2f and 3f). 

The post hoc power calculation for the retest correlations showed 
that the achieved retest sample size of n = 41 would be large enough to 
prove that a correlation coefficient of ≥0.378 would be significant under 
following conditions: bivariate correlation model, correlation coeffi-
cient H0: 0.000, correlation coefficient H1: 0.378, α error probability: 
0.05, power (1 – β probability error): 0.8. 

4. Discussion 

4.1. Application areas and effects 

The major goal of the present survey was to investigate whether 
current scientific literature on WATSU depicts practical experience and 
vice versa, i.e., whether scientific findings regarding application areas 
and effects of WATSU are consistent with the uses and observations of 
practitioners from the perspective of their daily practice. It should also 
shed light onto how frequently studied topics occur in practice and 
whether effectiveness of WATSU observed in trials matches the one 
observed in practice. Furthermore, practitioners were invited to 
contribute additional information regarding WATSU to identify aspects 
that were previously not mentioned in the scientific literature but 
warrant rigorous investigation in future. 

All application areas and effects of WATSU which were drawn from 
the scientific literature were confirmed to occur in practice, ranging 
from the very common low back pain to the less common Jarcho-Levin 
Syndrome (Fig. 2 & Table 2) and from physical relaxation to increased 
muscle strength (Fig. 3 & Table 3). The ratings of frequency of occur-
rence of listed application areas and effects in practical experience 
varied, yet the effectiveness of WATSU was rated high with striking 
continuity, suggesting overestimation of self-assessed competence [50, 
51]. However, in scientific studies generally promising topics are being 
investigated, hence high ratings in effectiveness with regard to topics 
derived from scientific literature are not all that surprising. 

Most respondents reported to have regularly used WATSU to treat 
healthy individuals and rated its effectiveness in this application area 
high. Also, the treatment of individuals in various pain conditions was 
confirmed by the vast majority of the respondents. The literature reports 
medium to large beneficial effects of WATSU on pain (overall effect size: 
Hedges’s g = − 0.71 (95% CI = − 0.91 to − 0.51), in RCTs only: g = − 1.00 
(95% CI = − 1.47 to − 0.54)) [5]. In line with this, the respondents rated 
the effectiveness of WATSU in various pain conditions to be high 
(Table 2), with low back pain and neck pain being the most frequently 
confirmed conditions. Interestingly, WATSU appears to exert its pain 
relieving effect while preoccupying receivers with anything but pain: it 
was reported that an individual who implemented WATSU in her 
rehabilitation from a motorcycle accident did not mention “pain” a 
single time in comments on WATSU in her diary of this period, but 
instead described it, e.g., to have positively impacted her emotional and 
mental state, facilitating emotional release, physical discharge, changes 
in perception and in body image [15]. In line with that, psychological 
approaches as the training of active coping skills to cognitively and 
behaviorally manage pain that were shown to reduce pain and alter 
pain-related brain activity in functional magnetic resonance imaging 
[52] may contain, e.g., attention diversion strategies as progressive 
relaxation training, guided imagery, distraction, as well as the sched-
uling of pleasant activities and alteration of negative pain-related 
emotions [53]. 

While there is little consensus in controlled trials as to why exercise 
actually works, e.g., for chronic low back pain [54], modest success of 
exercise in both, low back pain [55–58] and neck pain [59–61] is 
described. Correspondingly, respective treatment recommendations 
routinely discourage bedrest, but encourage to remain active and 
practice physical exercise, particularly when the condition is chronic 
[62,63]. Also, correlations between pain and muscular tone [57,64,65] 
and pain and mobilization [59,66] are established. Correspondingly, 
almost all respondents also confirmed to have observed effects as im-
provements related to physical function: on the one hand relief of 
physical tension, on the other hand increases in physical relaxation, 
mobility, and flexibility. The literature reports medium beneficial effects 
of WATSU on physical function (overall: Hedges’s g = − 0.76 (95% CI =
− 1.08 to − 0.44), in RCTs only: g = − 0.69 (95% CI = − 1.32 to − 0.06)) 
[5], however, respondents rated the effectiveness of WATSU in pro-
ducing such effects to be high (Table 3). The gentle passive mobilization 
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in WATSU was reported to re-introduce the experience of unimpeded 
range of motion [15], passing warm water might in addition activate 
unmyelinated c-tactile afferent fibers that respond to gentle stroking at 
skin temperature and are related to pain inhibition [67–69]. Reduced 
pain-related inhibition of muscle activity might again explain increased 
muscular strength that was confirmed as one effect of WATSU by some 
respondents [70,71]. 

To a lesser extent, WATSU was confirmed to be applied in, e.g., 
neurological conditions and palliative care. To treat this clientele, a 
practitioner needs additional training (e.g., in physiotherapy). Still, the 
high effectiveness of WATSU as rated by the respondents who were 
familiar, e.g., with cerebral palsy corresponds with scientific findings [7, 
19–21]. Almost half of the mentions that were additionally contributed 
by the respondents concerned physical/medical application areas, 
namely neurology, orthopedy, gynecology, internal medicine, inflam-
matory conditions, genetic conditions, and cancer (S2, Table 4). Most of 
them require additional training (e.g., in physiotherapy), yet even in 
their exclusiveness they are broadening the spectrum of the use of 
WATSU. 

The use of WATSU for individuals experiencing stress-related con-
ditions and mental challenges as depression was confirmed by most 
respondents. Almost half of the mentions that were additionally 
contributed by the respondents concerned application areas and effects 
regarding the treatment of mental issues, namely the treatment of 
traumatic contents and stress-related conditions, re-establishment of 
emotional homeostasis, fostering of a sense of belonging, and processing 
of “negative” emotions (S2, Table 4). The literature reports medium 
beneficial mental effects of WATSU (Hedges’s g = − 0.68 (95% CI =
− 1.02 to − 0.35) [5], while the respondents rated the effectiveness of 
WATSU in various stress and mental conditions to be high (Table 2). 
Psychological stress does not only lead to changes in physical functions 
[72–75], but can also be positively influenced by, e.g., intentionally 
altered respiration [76,77] and voluntarily decreased heart rate 
[78–81]. Hence the setting of WATSU might contribute greatly to its 
reported suitability to treat stress and related conditions, since mere 
immersion in thermoneutral water already leads to a multitude of 
physiological changes including in respiratory work [82,83] and fluid 
distribution (centralization of blood flow, decreased heart rate, 
increased stroke volume and cardiac output [84–86], and increased 
large and small arterial compliance [87]). Furthermore, being cradled, 
moved, held, and massaged by another human might evoke distant and 
comforting memories of parental care [88,89] or even mammalian 
grooming behavior with all survival ensuring implications [90–92]. 

Most respondents had treated pregnant individuals occasionally, 
some were actually specialized on pregnancy. They rated the effective-
ness of WATSU in this application area high, considered WATSU 
“extremely helpful” in this condition and emphasized this in additional 
mentions. Considering the limited therapeutic options in pregnancy- 
related complaints, attested beneficial effects of an intervention as 
gentle as WATSU warrant thorough investigation. However, the only 
pilot study on the subject to date confirms claims such as reduced 
pregnancy-related low back pain or stress [10]. Likewise, while only one 
respondent stated to focus on spiritual aspects in WATSU practice, the 
observation of spiritual experiences was confirmed by the majority of 
respondents, and WATSU was also rated to be highly effective in pro-
ducing such experiences (Fig. 3 & Table 3). To float safely and effort-
lessly in an apparently infinite, constantly warm fluid is an experience 
out of the conventional. A body of literature reports on altered states of 
consciousness as one effect of restricted environmental stimulation 
therapy (R.E.S.T., flotation) that employs immersion in warm water in 
an unlit container to reduce familiar stimuli [93–95]. Observations that 
might be considered altered states of consciousness are also reported in 
the scientific literature on WATSU (e.g., measured changes in the 
perception of the passing of time [11]), and the grey literature on 
WATSU attests “[…] visions of vivid colors with eyes closed, the 
impression of flying or floating in the air, feelings of utter connectedness 

with all beings, and inner stillness” [5]. In line with such observations, 
some researchers contemplate the suitability of WATSU to unfold 
healing potential based on its holistic approach [22]. 

4.2. Demographics and circumstances of practice 

Since amount of training, but also practical experience, professional 
background, or country-specific norms and customs could shape the 
perspectives of practitioners, a worldwide multilingual survey was 
conducted on this topic, depicting insights of respondents who practiced 
WATSU in 41 countries. If compared to the information currently pub-
lished by WABA [96], only practitioners of 5 countries (with 1 practi-
tioner per country) are missing in this survey. Then again, practitioners 
of 10 countries not listed by WABA were identified and are represented. 

The full spectrum of the experience of practicing WATSU appears to 
be represented in this survey, embracing the views of respondents who 
had just obtained their diploma up to respondents with decades of 
experience to draw from. The intention was to invite all practitioners of 
WATSU to participate in this survey. Unfortunately, there is no complete 
information on how many practitioners there are worldwide or in which 
countries WATSU is trained or practiced. Thus, practitioners were con-
tacted by all means the authors were aware of. An estimate of the 
accessed individuals is impossible considering that mails might have 
been lost in SPAM-filters, the survey was publicly announced in social 
media, and practitioners were asked to forward the message. 

More than three quarters of the respondents were skilled in another 
profession involving therapeutic touch and/or therapeutic or educa-
tional verbal interaction. It seems natural that practitioners will in one 
way or the other weave professional skills from other fields into their 
WATSU practice or implement WATSU into their profession [97]. 
Accordingly, application areas that require additional training (e.g., in 
physiotherapy or psychotherapy as, e.g., post-traumatic stress disorders, 
cerebral palsy, Jarcho-Levin Syndrome, Fig. 2 & Table 2), were 
confirmed, but by fewer respondents. Nevertheless, also individuals 
with no professional background related to WATSU are represented 
among the respondents in this survey. Trainees in WATSU, no matter 
what previous knowledge they already have, undergo plenty of 
self-experience in the role of a receiver and frank feedback from peers to 
foster both, technical skills and capabilities in emotional intelligence 
[27,98,99], a combination described as crucial for caring professions 
[100]. 

Three-fourths of the respondents in this survey were female, and an 
increased proportion of women is also evident in practitioner lists on the 
Internet. In view of the fact that practicing WATSU is a profession, re-
spondents reported surprisingly low numbers of sessions per year, that 
translate to relatively low numbers of sessions even throughout entire 
careers (Table 1). While after one session of WATSU receivers may feel 
relaxed and drowsy, practitioners who regularly treat several receivers 
in a row are exposed to health stressors similar to those observed in 
competitive swimmers (e.g., regarding respiratory health, skin irrita-
tions, bone mineral density) [101,102], or professional divers (e.g., 
accelerated fatigue in warm water) [103]. The perception of thirst is 
diminished during immersion [104], thus practitioners must be all the 
more concerned about consciously counterbalancing dehydration 
caused by immersion-induced diuresis [105]. Correspondingly, WATSU 
seems not to have been practiced as a nine-to-five job, but rather for a 
few hours per week by most of the respondents, including those who 
indicated that they were practicing WATSU as employees in specialized 
rehabilitation facilities. For the respondents, WATSU appears to have 
rather been an avocation than a principal occupation. 

When practitioners obtain their diploma, they are therewith attested 
“proficiency”, which corresponds to stage 4 in Dreyfus’ Five-stage model 
of adult skill acquisition, i.e., they are competent to deliberately act 
appropriate in a given situation. Some of the respondents in this survey 
may also have achieved stage 5, “expertise”, which in Dreyfus’ model is 
characterized by the ability to draw on a large repertoire of experience, 
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which leads to intuitively realized appropriate reactions to certain sit-
uations [106]. To achieve such expertise requires time, but e.g., also a 
mindset that defies routine and strives to excel [107,108]. 

Lack of solid information might have contributed to answers in the 
category “I don’t know”, since the only effects that can be observed first 
hand by practitioners of WATSU are changes in their receivers’ myo-
fascial structures (physical relaxation, increased flexibility and mobility, 
or alike). Other effects, e.g., decreased heart rate, can be assumed, but 
only few practitioners might actually have equipped receivers with de-
vices to measure this. Receivers again might not explicitly point out 
respective observations in their feedback, but instead focus on other 
aspects of their experience. 

Practitioners of WATSU must meet high standards in terms of their 
working conditions, for example, they need a pool of suitable size, water 
depth and temperature. Often, however, they have limited influence on 
this. Only a third of the respondents indicated to work in pool temper-
atures assumed to be ideal because thermoneutral, still the majority 
reported their treatments to last little less than 1 h. Since the physio-
logical adaptive reaction of humans to excess heat (evaporative cooling 
through sweating) is unsuitable for the aquatic environment, warmer 
than neutral water temperatures have greater influence on core tem-
perature and autonomous nervous system than cooler ones are poten-
tially hazardous [85,103,109–111]. To countervail cool temperatures 
involves physical shivering [2], and cold shivers are observed to 
emotionally be associated with deep-seated fear [112]. Optimal water 
temperature during WATSU could therefore be considered essential in 
order not to provoke hazardous or unpleasant situations. Yet, in contrast 
to physiological adaptations (e.g., cardiovascular, renal, endocrine) to 
immersion [109,113,114], thermal comfort during immersion is poorly 
researched. Observations on land suggest thermal comfort to be related 
to seasonal outdoor temperatures [115,116], humidity [117,118], and 
personal aspects as age [119,120], body composition and psychological 
factors [121], or pregnancy [122], among others. The literature also 
suggests gender differences in the adaption to ambient conditions [123] 
and non-pregnant women to prefer warmer temperatures than men 
[124,125]. Thermo-neutrality of an environment is defined via the lack 
of physiological effort to maintain core temperature [2]. However, it has 
to be noted that current research suggests physiological body tempera-
tures to appear not only to be highly individual [126] but also to have 
decreased on average across an industrialized society over the last 
century [127]. Thus, thermo-neutrality of heated pools (the combina-
tion of water temperature and both, ambient air temperature and hu-
midity) might have to be reassessed, considering not only 
temperature-related adaptations but also surrogates of 
temperature-related stress, e.g., via monitoring of changes in heart rate 
variability [128–130]. 

4.3. Psychometric properties 

This study considered several instruments to evaluate validity and 
reliability, e.g., examination of the draft version by experts on WATSU, 
pre-test, feedback of respondents, and retest. The simplicity of the 
questions and their limited answer-options suggest face-validity [38], 
which was confirmed by respondents in both, pre-test and feedback. 

The vast majority of respondents who completed this survey 
expressed satisfaction with its suitability to contribute their expertise 
regarding WATSU, as well as its understandability, structure, and rich-
ness of detail. They considered it rather too long, which might also ac-
count for dropouts. The components of the survey that are reported in 
this article were answered by the respondents in the retest within a few 
minutes, but to facultatively contribute qualitative information in the 
full survey took longer. 

While some respondents stated that they had wished additional 
categories, such as the opportunity to differentiate between short- and 
long-term effectiveness of WATSU, others pointed at redundancies and 
overlaps since topics were presented verbatim as found in the scientific 

literature. Reduction of the content by use of established classification 
systems (e.g., International Classification of Diseases ICD, International 
Classification of Functioning, Disability and Health ICF [131]) as well as 
reduction by a panel of experts [132] were contemplated but dismissed, 
since it would have involved a considerable amount of interpretation, 
the use of medical expressions, and reduction of the opportunity to 
respond as specific as was possible in this survey. Increasing length was 
reported to be associated with dropouts and to have the potential to 
impair the quality of responses [133,134]. In the current survey, how-
ever, rankings in the retest correlated almost perfectly with those of the 
original survey, thus demonstrating the stability and, by association, the 
quality of the responses. 

In the retest, with the exception of Jarcho-Levin Syndrome, all 
application areas and effects were confirmed. The various rankings 
within application areas and within effects of WATSU showed excellent 
and significant correlations and no significant systematic error (bias), 
independent of inclusion or exclusion of missing values (Figs. 2 and 3 
and S2, Tables 2d and 3d). The retest additionally indicated excellent 
significant correlations between the rankings of application areas and 
effects of the survey (N ≤ 191) and rankings by a subgroup of its re-
spondents (survey (n = 41)), as well as by the same subgroup almost two 
years later (retest (n = 41)) (S2, Tables 2d and 3d). The percentage of 
intra-rater agreement of “Yes”, “No” and “I do not know” answers in 
both, application areas and effects was fairly high, while results of 
Cohens’s Kappa were significant, but only fair to moderate. It must be 
taken into account that the retest sample size of n = 41 should be large 
enough for a meaningful nine-field Kappa test [135]. The respondents’ 
ratings of frequency of use and observation, and effectiveness of WATSU 
showed moderate correlations with very few systematic errors. Results 
of the post hoc power calculation indicate that the retest sample size of n 
= 41 was large enough to allow sound intra-rater agreements concern-
ing the rankings and the rated frequency and effectiveness of the use of 
WATSU in listed application areas. It however was not sufficient to allow 
sound intra-rater agreements concerning the rated frequency of obser-
vation of listed effects and the effectiveness of WATSU to produce these 
effects. 

The requested application areas and effects can be assumed to be 
very stable and time-independent since they are based on many years of 
experience with WATSU. In addition, the results of the main survey (N 
≤ 191) could hardly be remembered after almost two years, the time 
point of the retest, thus making this retest a valuable procedure [136]. 

4.4. Strengths and limitations 

This survey exhibits several strengths, as it sought to embrace the 
expertise of practitioners of WATSU from around the world at all stages 
of proficiency, acknowledging differences in training and practical 
experience, and accounting for potential differences in the circum-
stances of practice. However, in the course of conducting this study it 
became apparent that it is currently impossible to obtain a complete 
overview of the training and practice of WATSU, since WABA does not 
accept national associations as members, but instead individual practi-
tioners. Thus, practitioners who are members of national associations 
and do not wish to additionally join the international association cannot 
be reached by WABA for dissemination and acquisition of information, 
e.g., for this research effort. 

To reduce the risk of selection bias by enabling participation for 
those who are not used to communicate in English, the survey was 
provided in seven languages. While translation was conducted with the 
help of online tools instead of professional translators, verification by 
native speakers, back-translations, and plausibility-checks were incor-
porated. Thereby it became apparent that contextual knowledge about 
WATSU was indispensable to correctly interpret respondents’ qualita-
tive information (e.g., to determine whether a mention referred to a 
pregnant receiver or to the receiver’s prenatal time as a fetus). 

Albeit this survey being designed for single-use, quality 
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characteristics as respondents’ satisfaction, validity and reliability were 
examined to successfully affirm the credibility of the reported infor-
mation and rankings. Minimal changes from pre-test to survey allowed 
to use the already collected data while improving the survey. Applica-
tion areas and effects reported in scientific literature were confirmed 
and supplemented. However, saturation was not achieved in the quali-
tative analysis of the additional application areas and effects, suggesting 
that this research was limited by the amount of respondents and more 
topics can be expected to emerge in the future [137]. 

The mentioned ambition to thoroughly cover the topic was at the 
same time its most prominent limitation. To facultatively contribute 
qualitative information, and redundancies due to verbatim presentation 
of information accounted for the survey becoming lengthy. This in turn 
is a likely explanation for dropouts and resulting missing values. As the 
qualitative comments revealed, the answer option “I do not know” in 
addition held some ambiguity, since it could be interpreted as “I do not 
know, whether or not I have treated or observed this” or as “I do not 
know, what this term means”. It might also have been selected by some 
respondents who commented to have had difficulties to recall details 
over many years of practice or who ran out of time. 

Pooling of information necessarily led to inexactness in both the 
questionnaire as well as the presentation of additional information 
contributed by the respondents (e.g., “sleep disturbances” or “eating 
disorders” are categories that cover broad topics). Hence, the numerical 
ratings of frequency and effectiveness are primarily intended to 
contribute a basic impression and orientation. 

While some of the few missing values and typing errors in the de-
mographic data might have been prevented by the mandatory use of 
single-choice drop-down menus, others have to be interpreted and 
respected as participants’ unwillingness to provide the requested in-
formation. In this regard the literature reports that potential and even 
previous participants refused to provide informed consent when 
respective regulations came into effect [138,139]. Apparently, 
answering a survey displays some consent with the collection, storage, 
and use of data, yet it is not the same as explicitly signing a document on 
informed consent. In line with this, a very high dropout rate was 
observed at the initial page of the present survey requesting informed 
consent according to current regulations.  

5. Implications 

This study holds implications for several stakeholders, first of all the 
receivers of WATSU. Based on concordance between responses in this 
survey and scientific literature, cautious recommendation of WATSU 
seems to be justified, particularly when physical relaxation is sought as 
goal or side effect. 

WATSU was originally developed to treat healthy individuals, still 
basic knowledge on contra-indications and warning signs that urge 
referral to a physician is conveyed during training [140,141]. However, 
as depicted in Table 2, most respondents reported to have regularly 
treated individuals during low back pain, neck pain, stress, and preg-
nancy. Specific focus on these application areas in training and 
continuing education of practitioners of WATSU would therefore 
potentially constitute a valuable contribution. Contents might cover, e. 
g., differential diagnoses, specific contra-indications and precautions, 
and diagnosis-specific treatments. 

Information as retrospective rating of effectiveness of WATSU is al-
ways prone to bias (e.g., recall bias, respondents being unaccustomed to 
rating their work on scales, socially desirable responding, the wish to 
promote WATSU (even though unconsciously)) [142,143]. Thus, 
particularly topics that were frequently confirmed by the respondents 
plus rated high in effectiveness justify scientific evaluation to possibly 
objectify the encouraging findings and results of this study. In-
vestigations could include comparing WATSU with established in-
terventions, as well as examining whether adding WATSU to gold 
standard treatments adds benefit. Even conventional quality control 

could serve research, if interventional progress were regularly assessed 
by validated instruments (e.g., questionnaires) by practitioners and/or 
receivers of WATSU and centrally collected (e.g., online). Given that the 
quality of the scarce evidence available on WATSU to date is considered 
to be low to moderate at the best [5], supportive mentoring seems 
necessary. It could be gratefully received when coupled with financial 
incentives as funding of proposed research projects. An institution 
capable and appointed to provide such support is the world federation 
WABA. 

6. Summary and conclusions 

All application areas mentioned in the literature were confirmed to 
occur in practice by the respondents. This was most often true for 
treatment of healthy individuals (including during pregnancy), and 
various pain related conditions (e.g., low back pain, neck pain, joint 
pain, myofascial pain, fibromyalgia), as well as stress-related conditions 
(e.g., stress, depression, sleep disorders, fatigue, anxiety disorders). 
Conditions that require additional medical or psychological training 
were confirmed less frequently. 

Most frequently confirmed effects were physical relaxation, relief of 
physical tension, pain relief, increased mobility and flexibility, increased 
quality of life, spiritual experiences, and increased psychological health. 
Beyond the proposed topics, respondents particularly pointed out that 
individuals who suffered traumatic contents (developmental as well as 
nonrecurring) might benefit from WATSU. They also emphasized re- 
establishment of emotional homeostasis and the fostering of a sense of 
belonging. 

Considering that the ratings of the respondents stand in line with 
tentative research efforts, cautious recommendations and thorough in-
vestigations are justified, particularly when physical relaxation is sought 
as goal or side effect and concerning conditions that appear to be 
commonly and successfully treated with WATSU, e.g., pain- and stress- 
related conditions. Short- and long-term effects of WATSU and their 
magnitude ought to be investigated by the means of methodologically 
sound RCTs based on Good Clinical Practice, involving follow-up and 
reporting according to recommended guidelines. To date, neither dose- 
response nor responder-profiles of WATSU are known. Given the vari-
ability in circumstances of practice, it is suggested that these should be 
monitored and reported as closely as possible. The measurement of 
physiological surrogates of stress (e.g., heart rate variability, HRV) could 
provide additional insights into optimal conditions of WATSU (e.g., 
minimum session duration to achieve a relaxation response [144] or 
range of optimal temperatures). 
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lingual assistance by proof-reading translations (Barbara Anderes 
(Czech), Marco Chong (English), Zbigniew Major (Polish), Alice Ribeiro 
(Portuguese), Gianni De Stefani (Italian), Alex Tournier (French)), wrote 
the invitation letter (Andrew Yavelow), or assisted in data extraction 
(Valerie Zumbrunnen). Our thank also goes to Harold Dull who devel-
oped WATSU and supported this research even in the last weeks of his 
life, and to Gianni De Stefani of WABA who always had an open ear for 
our requests. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ctcp.2021.101513. 

References 

[1] H. Dull, Watsu: Freeing the Body in Water, third ed., Trafford Publishing, 
Victoria, BC, 2004. 

[2] A.B. Craig, M. Dvorak, Thermal regulation during water immersion, J. Appl. 
Physiol. 21 (1966) 1577–1585, https://doi.org/10.1152/jappl.1966.21.5.1577. 

[3] [Organisation of the working world complementary therapy] Organisation der 
Arbeitswelt KomplementärTherapie OdA KT, (n.d.). https://www.oda-kt.ch/. 
(Accessed 30 September 2020). 

[4] [SR 832.10 Federal act of 18 March 1994 on health insurance (KVG/LAMal)] SR 
832.10 Bundesgesetz vom 18. März 1994 über die Krankenversicherung (KVG), 
18031994 (status as of 01012020), https://www.admin.ch/opc/de/classified-co 
mpilation/19940073/index.html. (Accessed 30 September 2020). 

[5] A.M. Schitter, J. Fleckenstein, P. Frei, J. Taeymans, N. Kurpiers, L. Radlinger, 
Applications, indications, and effects of passive hydrotherapy WATSU 
(WaterShiatsu)—a systematic review and meta-analysis, PLoS One 15 (2020), 
e0229705, https://doi.org/10.1371/journal.pone.0229705. 

[6] D.C. Rambo, N.T. Filippin, [Effects of aquatic physical therapy in preterm infants 
admitted to the neonatal intensive care unit] Efeitos da fisioterapia aquática em 
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Watsu en pacientes con artritis idiopática juvenil. Un ensayo clínico controlado 
paralelo, aleatorio y simple ciego, Rev. Chil. Pediatr. 90 (2019) 283–292, https:// 
doi.org/10.32641/rchped.v90i3.886. 

[18] S.-C. Chun, S.-I. Yoon, D.-W. Oh, J.-H. Shim, G.-W. Lee, C.-S. An, The effect of 
submerged relaxation exercise on muscle tone in persons with hemiparesis, Phys. 
Ther. Korea 13 (2006) 84–91. 

[19] M. de Freitas Gimenez, N.H.S. de Castro, [Effect of Watsu technique on the 
quality of sleep and spasticity in teenagers with cerebral paralysis: case series] 
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C. Peul, G. Pransky, M. Schoene, J. Sieper, R.J. Smeets, J.A. Turner, A. Woolf, 
Prevention and treatment of low back pain: evidence, challenges, and promising 
directions, Lancet 391 (2018) 2368–2383, https://doi.org/10.1016/S0140-6736 
(18)30489-6. 

[64] L.C. Lopes-Júnior, G.S. Rosa, R.M. Pessanha, S.I.P. de Carvalho Schuab, K. 
Z. Nunes, M.H.C. Amorim, Efficacy of the complementary therapies in the 
management of cancer pain in palliative care: a systematic review, Rev. Lat. Am. 
Enfermagem. 28 (2020) e3377, https://doi.org/10.1590/1518-8345.4213.3377. 

[65] M. Wieckiewicz, N. Grychowska, M. Zietek, G. Wieckiewicz, J. Smardz, Evidence 
to use botulinum toxin injections in tension-type headache management: a 
systematic review, Toxins 9 (2017) 1–9, https://doi.org/10.3390/toxins9110370. 

[66] K. Wernli, J.-S. Tan, P. O’Sullivan, A. Smith, A. Campbell, P. Kent, Does 
movement change when low back pain changes? A systematic review, J. Orthop. 
Sports Phys. Ther. 50 (2020) 664–670, https://doi.org/10.2519/ 
jospt.2020.9635. 

[67] R. Ackerley, H.B. Wasling, J. Liljencrantz, H. Olausson, R.D. Johnson, 
J. Wessberg, Human c-tactile afferents are tuned to the temperature of a skin- 
stroking caress, J. Neurosci. 34 (2014) 2879–2883, https://doi.org/10.1523/ 
JNEUROSCI.2847-13.2014. 

[68] H. Olausson, J. Wessberg, I. Morrison, F. McGlone, A. Vallbo, The 
neurophysiology of unmyelinated tactile afferents, Neurosci. Biobehav. Rev. 34 
(2010) 185–191, https://doi.org/10.1016/j.neubiorev.2008.09.011. 

[69] K. Habig, A. Schänzer, W. Schirner, G. Lautenschläger, B. Dassinger, H. Olausson, 
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Göteborg, 2012. 

[98] IAKA, [WATSU-Textbook], [Institute for Aquatic Bodywork] Institut für 
Aquatische Körperarbeit, Schweiz, 2007. 

[99] Watsu and Aquatic Bodywork classes, (n.d.). https://www.watsu.com/waba/Ac 
tion.Lasso?-Database=wregistry&-Table=idnumber&-Response=11classes.htm 
&-Token.3=english&-Random. (Accessed 23 November 2020). 

[100] S. Rochester, K. Kilstoff, G. Scott, Learning from success: improving 
undergraduate education through understanding the capabilities of successful 
nurse graduates, Nurse Educ. Today 25 (2005) 181–188, https://doi.org/ 
10.1016/j.nedt.2004.12.002. 

[101] K.L. Scofield, S. Hecht, Bone health in endurance athletes: runners, cyclists, and 
swimmers, Curr. Sports Med. Rep. 11 (2012) 328–334, https://doi.org/10.1249/ 
JSR.0b013e3182779193. 
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