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WATER I M M E R S I O N  A N D  FLOTATION:  F R O M  STRESS 
E X P E R I M E N T  TO STRESS TREATMENT* 

PETER S U E D F E L D ,  ELIZABETH J. B A L L A R D  A N D  M A R G A U X  M U R P H Y  
University of  British Columbia 

Abstract 

Evolving from the water immersion sensory deprivation techniques of the 1960s, 
tank flotation has recently become a popular recreational activity, with commercial 
manufacturers and facilities available in most major American cities. This paper 
reviews research using two versions of the technique, and evaluates the responses of 
27 customers using one such commercial facility. These customers indicate relaxation 
and pleasant mood, findings that are compatible with popular treatments and other 
reports but differ widely from earlier stereotypes about the experience. 

Introduction 

Sensory deprivation research, one of  the first systematic laboratory explorations of  
environmental psychology, began in the late 1950s as an attempt to elucidate the 
effects of  monotonous  or reduced environmental stimulation on a range of psycho- 
physiological, motoric, perceptual, cognitive, emotional, attitudinal, and other 
measures (Zubek, 1969). The two major  methodological variants of  what is now 
commonly called the restricted environmental stimulation technique (REST) involved 
confinement to a bed within a room that provided either monotonous  stimulation 
(white noise, diffuse light) or reduced stimulation (darkness and silence), and 
immersion in a tank of water, with air provided through a breathing tube and with 
vision and audition being occluded through various procedures (Solomon et al., 
1961; Zubek, 1969). Recent research, with increased safeguards against expectancy 
and other artifacts, has shown that REST is neither generally aversive nor generally 
damaging to psychological functioning (Suedfeld, 1980). In fact, wi(hin the past few 
years the dark, silent chamber procedure has been used to bring about  health- 
promoting habit change and more effective stress management  in such areas as 
smoking cessation, weight loss, and the treatment of  hypertension (Suedfeld and 
Kristeller, 1982). 

In contrast, water immersion REST for a long time retained its image as the most  
stressful of  the procedures. Reviews (e.g. Zuckerman, 1969) indicated that immersed 
subjects soon experienced altered states of  consciousness, hallucinations, interference 
with thinking and concentration, sexual and aggressive fantasies, and severe 'stimulus- 
action hunger' (Lilly, 1956). Because of the negative image of the technique and 
because of the elaborate equipment required, the total number of  experiments 
remained well under 20. Not  only is this number  insufficient to provide replications 
and parametric studies, but experimentation with water immersion never escaped 
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such procedural shortcomings as the use of small groups of self-selected and non- 
representative subjects, a lack of control treatments, and the presence of experimental 
artifacts. Table l(a) clearly shows several of these flaws. 

Actually, the data indicate that the general impression of universally severe negative 
reactions is misleading. This impression was primarily based on self-reports; objective 
measures frequently found no deterioration in performance or even any great 
aversion to the situation (Table 2). But primacy and contrast effects enhanced 
the impact of the anecdotal material: it figured prominently in the earliest reports, 
and attracted attention because of its dramatic quality. Thus, secondary sources and 
popular media emphasized the supposedly damaging and bizarre consequences of 
the experience (see Suedfeld, 1980). 

Although the originators of the water REST technique made a point of recognizing 
its positive effects and of warning others against the possible biases induced by 
negative set (Lilly, 1956; Shurley, 1960, 1966), the widely disseminated anecdotal 
reports probably led to self-fulfilling prophecies of aversive reactions among some 
experimenters and research participants. Two other factors probably magnified the 
stress experienced by subjects in this procedure. One was the use of indefinite dura- 
tions, abandoned by chamber REST researchers quite early in the history of the 
field. When a subject is told to stay in the tank as long as possible, the lack of 
structure increases anxiety and the procedure almost by definition guarantees that 
participants will emerge when they are feeling extremely uncomfortable, bored, or 
frightened (cf. Cambareri, 1959; Francis, 1964). The second factor was that in total 
immersion such problems as 'fear of losing one's air supply [and] sensitization to 
the mask or the sound of one's breathing' (Zuckerman, 1969, p. 49), and dependence 
on the apparatus and the monitor, all of which are unrelated to stimulus restriction 
per se, served as artifactual augmentors of stress. Shurley (1966) showed that only 
20~ of subjects remained in such submersion for 6 h, and none for as long as 8 h. 
In contrast, floating with the face out of the water led to 71 ~ of the subjects remaining 
in the tank for 6 h and 57~o for 8-12 h. This study, in fact, was a precursor of the 
flotation tank REST method which shall be discussed next. 

The past five years have seen a reversal of the negative image of water REST, the 
rise of a new psychology-based commercial industry, and a spurt of research. One 
impetus was a book (Lilly, 1977) which described an innovative flotation procedure. 
The popular movie 'Altered States' (Melnick, 1980) then disseminated a highly 
dramatized version of this procedure to the public. In the new technique, a substantial 
amount of Epsom salts is added to the water, increasing its density. The face and 
portions of the ventral surface of the body are above the water when the subject is 
floating, with the result that breathing is normal. Sessions usually last for 1-2 h, and 
the laboratory atmosphere is replaced by soft lights, pleasant pictures, carpeted floors, 
etc. These developments occurred, perhaps fortuitously, at a time when relatively 
unusual approaches to the exploration of one's own psyche, including mood-altering 
drugs, meditation, yoga, biofeedback, etc. suddenly became not only acceptable but 
extremely popular. A major bestseller describing the proliferation of such techniques 
in North America (Smith, 1975) included a chapter on sensory restriction, emphasiz- 
ing the work of Lilly. 

The result has been a rapidly growing use of flotation tanks, which are sold for 
$2000-5000. Inmos t  major cities, flotation time is available for $15-25 h. During 
the past two years, articles have appeared in many newspapers and magazines 
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(Reference note 2). Radio and television stations have also reported on the phenome- 
non. These treatments are positive in tone, with many first-person reports of 
journalists who had gone through the tank experience. 

Systematic work on flotation is still low in quantity and plagued by methodological 
shortcomings [Table l(b)]. The most famous report (Lilly, 1977) reproduces parts 
of 77 statements from participants in a consciousness and awareness workshop of 
which the tank was a crucial part. At least a third of these people were clearly familiar 
with various forms of self-exploration (meditation, yoga, Tai Chi, etc.). Given the 
problems of expectancy, a non-representative sample, lack of statistically testable 
data, and double selectivity (first by the floater in choosing what to report, and then 
by the author in choosing what parts of which reports to reproduce), the credibility 
of this material depends on how willing the reader is to suspend the usual criteria 
of rigor. Other literature indicates that both psychological and physiological measures 
show lower arousal and  stress after flotation, with reports of self-insight, cognitive 
mastery, and serenity (Table 2). 

Given the proliferation of tank facilities and the participation of thousands of 
essentially unscreened clients, it seems advisable to evaluate the popular use of water 
REST systematically. Recent REST work has drawn participants from selected popu- 
lations, with the explicit rationale of developing basic research data or treatments 
for such problems as smoking, high blood pressure, or stress-related symptoms. The 
expectancies communicated by prestigious institutions and staff, the high educational 
level of most subjects, and the scientific procedures used, make results from the 
research setting ungeneralizable to the possible experiences of paying customers. The 
point of the current study was to begin assessing flotation effects under the circum- 
stances that at this time characterize the majority of sessions, where the participants 
do not belong to a homogeneous category and the experience is not part of a goal- 
oriented treatment or research 

Method 

Subjects 
Subjects for this study were recruited through Inner Worques, a commercial tank 
facility in Vancouver, B.C., Canada. Over a period of approximately two months, 
customers were asked to provide demographic information and data concerning 
previous as well as the current tank experience, and to fill out a number of scales. 
As compensation, $10 of the $25 fee was remitted. 

Although some customers were not approached because the employee on duty at 
the time forgot to do so, none who was approached refused to participate. The final 
sample consisted of 12 female and 15 male customers, aged from 21 to 56 years of 
age; 15 were experiencing their first flotation in a tank while the others had had 
between one and four previous floats. 

Procedure 
The usual procedure in this facility consists of an orientation to the tank environment. 
The customer then takes a shampoo and shower and enters one of three tanks located 
in a dimly lit quiet room. Each tank is approximately 4 ft × 8 ft, with a 10 inch 
deep solution of Epsom salts in 93-94°F water. Entry and exit times are staggered 
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so that participants do not see each other immediately before or after a session. The 
cover of the tank opens easily from both the inside and the outside. With the cover 
closed, the inside of the tank is completely dark. 

The participant uses plastic plugs to keep the ears free of the solution. Most people 
float either with their arms at their sides or with their hands linked behind the head; 
in either case, the solution is buoyant enough that the face is completely out of the 
water at all times. After 55 rain, music is played to inform the customer that time 
is almost up. A staff member knocks on the tank to indicate the end of the session. 
The customer then leaves the tank, takes another shower and shampoo, and gets 
dressed. 

With the participants of our study, all of whom completed the planned 1 h session 
without trouble, the administration of measures before and after the tank session 
was an additional procedure. 

M e a s u r e s  
Of our five tests, two measured potentially relevant individual characteristics and 
the other three were concerned with the effects of the tank experience. 

(1) Arousal Seeking Tendency (Mehrabian and Russell, 1974a). This measure of 
what might be called trait arousal seeking was administered before the float, and 
the responses were compared with those of the standardization group. 

(2) The Body Consciousness Scale (Miller et  al., 1981) consists of three subscales: 
private body consciousness (a tendency to focus on internal sensations), public body 
consciousness (a tendency to be concerned with physical appearance), and body 
competence (feeling positive about one's physical abilities). The measure was admini- 
stered after the session. 

(3) The Subjective Stress Scale (Berkun et  al., 1962) was administered before and 
after floating. This measure presents adjectives and adjectival phrases, of which the 
respondent chooses the one that best describes his or her emotions at a specified 
time. In our case, these choices were made for just before floating, during the float, 
and after emerging from the tank (the latter two being completed after the session). 

(4) The Russell Mood Scale (Person) (Mehrabian and Russell, 1974b), administered 
after the float, provides 30 adjectives related to level of energy and subjective arousal. 
These are rated on a 1 (not at all) to 5 (very much) scale, the respondent ascribing 
a rating to each of the adjectives. 

(5) The Russell Mood Scale (Place) (Russell and Pratt, 1980) has four subscales, 
with the respondent rating a particular environment on each of these four. The 
anchor points of the subscales are: arousing-sleepy, exciting-gloomy, pleasant- 
unpleasant, and distressing-relaxing. The instructions were to rate the tank environ- 
ment on these bipolar dimensions. 

Results 

The results will be presented in the same order as the description of the tests, above. 
(1) On Arousal Seeking Tendency, floaters scored higher than the standardization 

mean, 54 vs. 39, xa(1) --- 9"85, P < 0"005. Differences as a function of gender and 
flotation experience were not significant. 

(2) Floaters were higher than the standardization group on private body conscious- 
ness (M--- 17 vs. 12, xZ(1) = 26, P < 0.005) and body competence (M = 14 vs. 10, 

https://www.researchgate.net/publication/232603909_Experimental_studies_of_psychological_stress_in_man?el=1_x_8&enrichId=rgreq-c35597d7-5e09-4b3f-ad65-746a756aeeed&enrichSource=Y292ZXJQYWdlOzIyMjQzNzQwNjtBUzoxMDQyODY5NDM5NzMzOTFAMTQwMTg3NTM1MzgzOQ==
https://www.researchgate.net/publication/232487454_An_Approach_to_Environment_Psychology?el=1_x_8&enrichId=rgreq-c35597d7-5e09-4b3f-ad65-746a756aeeed&enrichSource=Y292ZXJQYWdlOzIyMjQzNzQwNjtBUzoxMDQyODY5NDM5NzMzOTFAMTQwMTg3NTM1MzgzOQ==
https://www.researchgate.net/publication/18352151_The_basic_emotional_impact_of_environments?el=1_x_8&enrichId=rgreq-c35597d7-5e09-4b3f-ad65-746a756aeeed&enrichSource=Y292ZXJQYWdlOzIyMjQzNzQwNjtBUzoxMDQyODY5NDM5NzMzOTFAMTQwMTg3NTM1MzgzOQ==
https://www.researchgate.net/publication/232523139_A_Description_of_the_Affective_Quality_Attributed_to_Environments?el=1_x_8&enrichId=rgreq-c35597d7-5e09-4b3f-ad65-746a756aeeed&enrichSource=Y292ZXJQYWdlOzIyMjQzNzQwNjtBUzoxMDQyODY5NDM5NzMzOTFAMTQwMTg3NTM1MzgzOQ==


Water Immersion and Flotation 153 

x2(1) = 20, P < 0.005), and approximately the same on public body consciousness 
(M = 16). Intergroup differences within our  sample were not significant. 

(3) There was a significant reduction in Subjective Stress: before M = 33, during 
M = 22, after M = 14. These mean ratings were closest to the scale items, 'Doesn't 
Bother Me', 'Steady', and 'Fine', respectively. The level of stress after the float was 
significantly lower than before, t(24) = 3-08, P < 0.005. There were no significant 
subgroup differences within our sample. 

(4) The most common feelings after the session were being 'calm', 'still', 'at rest', 
'alert', and 'acquiescent'. 'Elated', 'full of pep', 'energetic', and 'active' were in the 
middle range. The least commonly reported items were 'stirred-up', 'sluggish', 
'harried', 'jittery', and 'clutched-up'. Subgroup differences were not significant. 

(5) Mean ratings of the tank were closer than the standardization mean to 'sleepy' 
(0-95 vs. 5.0, x2(1)= 3, P < 0-10), 'excited' (13 vs. 5.8, x2(1)= 6-26, P <  0.025), 
'pleasant' (20-6 vs. 9-9, NS), and 'relaxed' (with reverse scoring, -24.1 vs. -4-5,  
x2(1) = 6.26, P < 0"005). Again, the subscales did not differentiate male from female 
nor experienced from novice floaters. 

Discussion 

Our data clearly show that an hour of flotation was a generally relaxing and pleasant 
experience for these customers of a commercial tank facility. This finding reinforces 
earlier reports that the experience is non-stressful and enjoyable, extending such 
reports from the previously used samples of facilities (clinical, educational and 
research institutions and established centers of transpersonal psychology) to a 
standard urban business operation. 

One interesting aspect of our findings is the distinction between arousal and 
excitement on the Russell Mood Scale. It appears that tank participants were more 
excited, but less aroused, than the standardization group. Whether this is because 
of the implications of the other end of the two bipolar dimensions (sleepy versus 
gloomy, respectively), or whether some other fine distinction is involved, the point 
seems to be worth pursuing. 

The data also show what may be personality differences between floaters and the 
general population. Participants are more aware of internal sensations, more positive 
toward their own body, and more oriented toward seeking arousal-increasing ex- 
periences. All of these characteristics seem intuitively compatible with engaging in 
the flotation experience. 

A previous paper (Suedfeld and Kristeller, 1982) identified the initiation of long- 
term change in health-related lifestyle patterns and the improvement of stress manage- 
ment as the major potential applications of REST to health psychology. If  rigorous 
research indicates that flotation REST is effective in these contexts, the relatively 
short time periods used and the emotionally positive concomitants of the experience 
may make it a viable alternative to the chamber environment. The emphasis of health 
psychologists is on self-management and self-regulation strategies (Weiss, 1982); the 
use of commercial tank facilities to attain relaxation, calmness and pleasure (as found 
in this study) and by extension, perhaps the reduction of stress from stimulus overload 
and other causes (Suedfeld and Kristeller, 1982; Reference notes 2 and 6), certainly 
fits well into this ethos. 

The appropriate place of commercial tank manufacturers and facilities must be 
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considered. The over-selling of  tanks is an undesirable development. One obvious 
problem is that tanks may  be publicized as a panacea, only to be excessively devalued 
when it turns out that their efficacy is restricted. Another  is that for reasons of  time 
pressure, financial need, ignorance or carelessness, appropriate  safeguards and pro- 
cedures (full orientation, the availability of  a monitor,  the carrying out of  disinfection 
and other sanitation procedures) may be neglected, with possible psychological or 
physical harm to participants. A recent conference (Reference note 7), which brought  
together researchers, therapists, tank manufacturers and commercial  operators, took 
the first steps towards developing criteria of  ethics and safety. 
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