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INTRODUCTION: The purpose of the present study was to exam-

ine the potential effects of attention-placebo on flotation tank therapy.

Flotation-restricted environmental stimulation technique is a

method whereby an individual lies in a floating tank and all stimuli

are reduced to a minimum.

METHODS: Thirty-two patients were diagnosed as having stress-

related muscular pain. In addition, 16 of the participants had received

the diagnosis of burnout depression. The patients were treated with

flotation-restricted environmental stimulation technique for six

weeks. One-half of the patients were also given special attention for

12 weeks (high attention), while the remainder received attention

for only six weeks (normal attention).

RESULTS: The participants exhibited lowered blood pressure,

reduced pain, anxiety, depression, stress and negative affectivity, as well

as increased optimism, energy and positive affectivity. The results were

largely unaffected by the degree of attention-placebo or diagnosis.

CONCLUSION: It was concluded that flotation therapy is an effec-

tive, noninvasive method for treating stress-related pain, and that the

method is not more affected by placebo than by other methods cur-

rently used in pain treatment. The treatment of both burnout depres-

sion and pain related to muscle tension constitutes a major challenge

for the patient as well as the care provider, an area in which great gains

can be made if the treatment is effective. Flotation therapy may consti-

tute an integral part of such treatment.
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Les effets de la méthode REST par flottation
sur la douleur musculaire reliée au stress : 
Ce qui fait la différence dans la thérapie – le
placebo-attention ou la réponse de relaxation?

INTRODUCTION : L’étude visait à examiner les effets potentiels du

placebo-attention sur la thérapie par bain flottant. La technique de sti-

mulation environnementale réduite par flottation est une méthode selon

laquelle un individu est couché dans un bain flottant et tous les stimuli

sont réduits au minimum.

MÉTHODOLOGIE : Trente-deux patients avaient reçu un diagnostic

de douleurs musculaires reliées au stress. Seize d’entre eux souffraient

également d’épuisement professionnel diagnostiqué. Les patients ont été

traités au moyen de la technique de stimulation environnementale

réduite par flottation pendant six semaines. La moitié des patients ont

également reçu une attention spéciale pendant 12 semaines (attention

élevée), tandis que les autres n’en ont reçu que pendant six semaines

(attention normale).

RÉSULTATS : Les participants affichaient une diminution de la ten-

sion artérielle, de la douleur, de l’anxiété, de la dépression, du stress et

de l’affectivité négative, ainsi qu’une augmentation de l’optimisme, de

l’énergie et de l’affectivité positive. Les résultats étaient en grande partie

inchangés par le degré de placebo-attention ou le diagnostic.

CONCLUSION : On a conclu que la thérapie par flottation est une

méthode efficace et non effractive pour traiter la douleur reliée au stress et

qu’elle n’est pas plus influencée par un placebo que les autres méthodes

utilisées pour traiter la douleur. Le traitement de l’épuisement profession-

nel et de la douleur reliée à la tension musculaire constitue un défi majeur

pour les patients et pour le dispensateur de soins. C’est un domaine qui

pourrait profiter d’avancées marquées si le traitement était efficace. La

thérapie par flottation pourrait en faire partie intégrante.

Relaxation research has generated a number of subfields
involving, for example, stretching and autogenic exercises

(1), and mental and physical relaxation methods, such as Tai
Chi (2). Further examples are offered with the aid of certain
devices (ie, induced environmental settings), such as the physio-
acoustic method (3) and the flotation tank (4). The different
relaxation techniques often lead to specific psychological and
physiological changes labelled the ‘relaxation response’ (RR)
(5). The RR is identified as the physiological counterpart of the
stress or ‘fight or flight’ response (6). The RR is associated with

instant physiological changes that include reduced sympathetic
nervous system activity and metabolism, as well as lowered heart
rate, blood pressure and respiratory rate (7,8). At the psycholog-
ical level, individuals typically experience the RR techniques as
genuine rest, recovery, better sleep quality, less need for alcohol
and psychoactive medication, as well as an increased sense of
control and efficacy in stressful situations (9). According to
Ben-Menachem (10), for a relaxation technique to successfully
elicit the RR, at least two factors are necessary: reduced sensory
input and reduced bodily movements. 
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In the present study, a flotation tank was used to induce the
RR. Flotation-restricted environmental stimulation technique
(REST) is a method whereby an individual lies in a horizon-
tally floating posture, immersed in salt water, in an environ-
ment (the flotation tank) in which all stimuli are reduced to a
minimum. The salt water in the flotation tank is maintained at
skin temperature and earplugs are used to minimize sounds.
When the lid of the tank is closed, complete darkness ensues.
Flotation-REST is a cost-effective and secure method with
minimal or no adverse effects (11,12). 

Recent research with the flotation form of REST indicates
that meaningful positive effects may be obtained. Such results
include increased well-being and relaxation (13), mild eupho-
ria (14), greater production of ideas (15,16), increased origi-
nality (17,18), improved sleep at night (19,20), reduced stress,
tension and anxiety (12,14, 21-23), reduced pain (20,24), fewer
headaches (25), lowered blood pressure (21) and decreased
muscle tension (26). It also constitutes a suitable complement
to psychotherapy (13,27); the method is described as pleasant
and subjects eagerly endorse it on later occasions (28).

Extensive stress, without the possibility of recovery, fre-
quently leads to both somatic and psychological symptoms
(29-32) and burnout depression (33). Burnout depression typ-
ically begins with a sense of stress and overload (34).
Individuals find it difficult to relax and difficult to fall asleep
(35-37); they feel tense, revved up and irritable. Early on, indi-
viduals experience aches and pain (38-40). Eventually, they
experience exhaustion, are unable to feel joy and feel depressed
(41); their thinking is circumscribed and one-tracked, and
they find it difficult to be creative. The ability to concentrate
and remember things is reduced, and eventually the course
changes into despair and depression. Initially, the depression is
mild but deepens over time (30,42). 

It is important to systematically chart the effects of various
placebos, because they have been shown to have an influence
on experimental trials (43,44) and in connection with treat-
ment (45,46). The pain-reducing effects of placebos have been
obtained in several studies (47,48). Given the assumption that
placebo effects of expectations (49,50) and the importance of
attention (51,52) are inherent in various pain-reducing treat-
ments, it is important to control for these effects, as well as
other potential effects such as worrying, anxiety (53), affectiv-
ity and optimism (54-58). 

Given that the expectancy-placebo technique used in alco-
hol and drug experiments is basically impossible with flotation-
REST, Norlander et al (28) conducted an experiment
including two conditions: one with a group of former drug
addicts, who had used hallucinogenic drugs, and a matched
group of ‘ordinary’ people; and another with a ‘strict setting’
(the experimenter wore a white coat, the walls were barren and
the instructions to lie down in the tank were without com-
ments) and a ‘fantasy setting’ (the experimenter wore a sweat-
shirt with a suggestive picture on it, there were fantasy pictures
on the walls and there was a suggestive depiction of what could
be expected while lying in the tank). Despite these manipula-
tions, no significant differences were found between the condi-
tions. The conclusion was that what happened in the tank was
not affected much by either prior experiences or the setting
and, consequently, that the flotation-REST technique is most
likely not sensitive to placebo effects. What happens in flotation-
REST, as well as in chamber REST (ie, lying on a stretcher in a
sound- and light-isolated room), though slightly less powerful

(59), appears to be the effect of sensory deprivation, not of
expectation.

Previous studies (20) of pain reduction using flotation-
REST have not thoroughly addressed the attention-placebo
problem, ie, examined the potential role of attention.
However, in a recently completed study by Kjellgren et al (20),
in which the participants in the control group and the flota-
tion group received equal amounts of attention, the results sug-
gested that attention-placebo is not a factor of importance in
terms of the flotation-REST results. To further examine this
issue, the patients of the present study were treated with flota-
tion-REST for a period of six weeks, and attention was given in
two conditions: for six weeks in conjunction with the tank vis-
its, or for 12 weeks, including six weeks before the treatment
and for six weeks in conjunction with the tank visits.

Patients with stress-related pain often, over time, develop
problems that are diagnosed as burnout depression (29,33). In
the present study, we explored whether there are differences
between patients with or without burnout diagnoses with
regard to attention. 

To examine the potential effect of attention-placebo in
pain treatment, it is important to find different ways of meas-
uring perceived pain (20), because it could be that intense pain
is affected by a particular treatment, whereas low-intensity
pain is not. The more consistent the responses of the partici-
pants in terms of different measures of pain following treat-
ment, the more reliable the measures in terms of assessing the
patients’ total pain experiences. Previous studies (20), in large
part, only focused on the intensity of the pain. In the present
study, several different aspects of pain assessment were used
(eg, the breadth of the area of pain, the number of areas of pain
and the different types of pain), with the purpose of providing
a more all-encompassing picture of patients’ pain problems,
and how they are affected by attention as well as flotation-
REST.

METHODS
Participants
Thirty-two patients (25 women and seven men) were recruited

from the waiting list at the Human Performance Laboratory at

Karlstad University, Karlstad, Sweden. They had been diagnosed

by a physician as having stress-related pain of a muscle tension

type. They reported having had such pain for an average of

11.37±9.92 years and 21.9% stated that they experienced the pain

during the day and night, 43.8% daily, 25% weekly, 6% monthly

and 3.1% rarely. Among the patients, 16 of them had also received

the diagnosis of burnout depression (including symptoms such as

fatigue, less energy, problems with organizing daily life, problems

with memory and processing new information, problems with

sleep and feelings of low spiritedness, with the ailments not being

relieved by rest). One-half of the 32 patients received special

attention (see Design and Procedure) for a total of 12 weeks (high

attention), while the other half received attention for only six

weeks (normal attention). The average age of the patients was

48.46±9.51 years. Statistical analyses using independent sample

t tests (5% level) yielded no significant age differences between

groups regarding sex, burnout depression or attention (P>0.05).

Design
The study used a three-way split plot design in which treatment with

the flotation tank, with assessments before and after the tank visit,

constituted the within-subjects factor, and attention (ie, normal
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attention or high attention) and diagnosis (ie, nonburnout

patients with stress-related pain or burnout patients with stress-

related pain) constituted the between-subjects factors. The vari-

able attention was created by giving one-half of the patients

attention for 12 weeks and the other half for only six weeks (see

Procedure). The group with normal attention was comprised of

nine patients without burnout depression and seven patients with

depression, whereas the group with high attention was comprised

of seven patients without burnout and nine patients with burnout

depression. There were significantly more women than men, but

they turned out to be quite evenly distributed across conditions,

attention (three and four patients) and diagnosis (five and two

patients). All participants, regardless of condition, were treated

with flotation-REST for a seven-week period. The period consisted

of two treatments per week for three weeks, followed by a week

without treatment, then another three weeks of treatments. Thus,

the participants received a total of 12 flotations during two periods

of three weeks each. 

Measures
Flotation tank: A flotation tank (Delfi, Varberg, Sweden) meas-

uring 2700 mm × 1500 mm × 1300 mm was used. The depth of fluid

(salt water) varied between 200 mm and 300 mm. The flotation

tank was insulated to maintain a constant air and water tempera-

ture and to reduce incoming light and noise. The water tempera-

ture was maintained at 34.7°C and was saturated with magnesium

sulphate (density 1.3 g/cm3). The tank was equipped with a hori-

zontal entrance that was easy to open and close (from both the

inside and the outside) by the subject. Between flotations, a

hydrogen peroxide solution was poured in; then, the salt water was

filtered and sterilized with ultraviolet light. The number and dura-

tion of treatments, ie, 12 treatments over a seven-week period

(two three-week treatment periods with a nontreatment week in

between), was based on similar procedures described in the litera-

ture and from the authors’ experiences. The reason for having two

three-week treatment periods was so that participating women

could plan the timing of their flotation treatments from the inci-

dence of each menstrual cycle. 

Questionnaire 1: Before the treatment (ie, attention and floating),

a questionnaire was provided that estimated each subject’s self-

assessed pain: intensity, areas and types, frequency, duration, onset

and treatment, as well as experience or symptoms of other types of

complaints. Each subject’s own descriptions of ‘most severe pain

intensity’ and ‘normal pain intensity’, respectively, were estimated

on visual analogue scales (0 to 100). Additionally, information

regarding alcohol consumption was collected.

Questionnaire 2: At a final meeting, after seven weeks of the

experimental flotation procedure, the same questions were pre-

sented as in questionnaire 1.

Pain area inventory: The pain area inventory (PAI), developed

for use in the present study, consisted of two anatomical images of

a human being, one frontal and one dorsal. The task of the partic-

ipants was to indicate with a colour pen their areas of pain and

colour them in. A transparent, plastic film was then placed over

the coloured areas on both figures. Each figure was divided into

833 equal-sized squares (1666 total), and the number of coloured

squares was calculated. The size of the square was 3 mm × 4 mm,

and one square (12 mm2) corresponded with 0.06% of the total

area of the two figures. 

A correlation, computed with the aid of an interitem analysis,

included all measures of pain (ie, PAI, the total number of pain

types, the number of connected pain areas, most severe pain

intensity, normal pain intensity and pain frequency) following

treatment, indicated a high degree of consistency of the responses

(standardized item alpha = 0.84). A multiple regression (enter-

method) with PAI (ie, number of squares) as the criterion variable

and the other pain measures as predictor variables yielded a signif-

icant correlation (r=0.70, P=0.001). Test-retest reliability was

examined using a group of pain patients (n=34) who completed

the PAI on two occasions, seven weeks apart (r=0.92, P=0.01).

Stress and energy: The stress and energy (SE) instrument was a

self-estimation instrument concerning individuals’ energy and

stress experiences (60). It consisted of two subscales that elucidated

the mood levels of the subjects on the dimensions ‘experienced

stress’ and ‘experienced energy’. The response alternatives were

arranged on six-grade scales, extending from 0 (not at all) to 5

(very much). The instrument has been validated by analyses from

studies (60-62) focused on occupational burdens and pressures.

The SE scale was constructed and based on an early and much used

checklist, the Mood Adjective Checklist, constructed by Nowlis

and Green (63), and modified further and translated into Swedish

by Kjellberg and Bohlin (62). Kjellberg and Iwanowski (60) reduced

the list to 12 adjectives in two dimensions. It is the most current

version of the SE scale (with test-retest scores of 0.73 to 0.78) and

was used in the present study. The test did not have a time limit.

Hospital anxiety depression scale: The hospital anxiety depres-

sion scale (HAD) scale is a rating scale used to measure the degree

of anxiety and depression, and is referred to in various published

articles. It was constructed by Zigmond and Snaith (64) for use

with physically ill people. It has since been revised to be used as a

rating scale for anxiety and depression. Its validity and reliability

were examined by Hermann (65). The instrument consists of

14 statements with four response alternatives (ie, 0 through 3),

ranging from positive to negative or vice versa, with seven state-

ments regarding anxiety and seven regarding depression. 

Life orientation test: The life orientation test (LOT) (66) con-

sists of eight items plus four filler items. The task of each partici-

pant is to decide whether one is in agreement with each of the

items described on a scale of 0 to 4, where 0 indicates ‘strongly dis-

agree’ and 4 indicates ‘strongly agree’. The test measures disposi-

tional optimism, defined in terms of generalized outcome

expectancies. Parallel test reliability is reported at 0.76 and internal

consistency at 0.76 (66) and test-retest reliability is reported at 0.75

(67). LOT is also regarded as having an adequate level of conver-

gent and discriminant validity (66), as demonstrated by correlation

statistics and by using LISREL VI (SPSS, USA) (r=0.64). 

Positive affect and negative affect scales: The positive affect and

negative affect scales (PANAS) instrument (68-71) assesses the

degree of affect, both negative affect (NA) and positive affect

(PA). The instrument consists of 10 adjectives for the NA dimen-

sion and 10 adjectives for the PA dimension. In the test manual

(71), it is postulated that the adjectives describe feelings and

mood. The participants were asked to estimate how they had been

feeling during the last week. Response alternatives are presented

on five degree scales ranging from 0 (not at all) to 5 (very much).

The PANAS scale has been validated through studies focused on

several different routinely used scales within psychopathology

(72). Cronbach’s alpha for PA was 0.73 and for NA was 0.76 in

the present study. 

Procedure
The participants were recruited from the waiting list for participa-

tion in the flotation-REST experiment at the Human Performance

Laboratory, Karlstad University. They were originally referred by
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their physicians or had responded to announcements for individu-

als suffering from localized muscle tension pain in the neck and

shoulder area, with or without temporal headache, associated with

myofascial tender points or trigger points. At the same time,

patients were recruited from the list to two experiments: a first

experiment with 70 participants; and a second experiment (the

present study) with a flotation-REST group consisting of 16 indi-

viduals. The two experiments overlapped.

For the present study, the high attention group was recruited by

asking 20 patients, who had just completed participation in the

control group (in the first experiment), whether they would be

willing to continue immediately with a new experiment involving

the flotation tank. This means that they were not asked at the

same time but rather when their participation in the control group

was to finish. They had not been told before the first experiment

that they would have the option of receiving flotation therapy

after the control sessions had ended. Asking 20 individuals seemed

reasonable because estimates on power, based on earlier experi-

ences, indicated that 15 individuals in each group would be suffi-

cient to detect a treatment effect. All of the patients agreed to

participate in a new experiment, but four of them cancelled due to

lack of time immediately before the experiment or in the begin-

ning of treatment. Thus, the group consisted of 16 participants.

Given that they had already participated in a control group, they

had regularly visited the laboratory and met the staff to the same

extent as the flotation group (normal attention). On those occa-

sions, they sat alone in a closed room, in an easy chair reading

their own literature or literature provided for 45 min twice per

week for three weeks; they then had one week with no treatment,

followed by another three weeks with attention. In the new exper-

iment, the participants immediately continued with the flotation-

REST treatment and with identical treatment intervals (ie, twice

a week for three weeks, then one week without treatment, fol-

lowed by a final three-week period), along with continued visits

with the staff as before. The nature of attention (ie, associating

with the staff) the group received was the same across the first and

second set of 12 sessions, even though the activity alone in a

closed room (ie, armchair- or flotation-REST) differed. Thus, this

group received flotation treatment 12 times and attention on

24 occasions during a period of 12 weeks. 

The other group (normal attention) had not had any previous

contact with the laboratory but was randomly recruited straight

from the patient waiting list as described. The procedure was com-

plete when 16 people agreed to participate in the experiment and

fulfilled the criteria for inclusion. Subsequently, two individuals

dropped out, one for lack of time and the other due to his experi-

ence of being shut in the tank at the beginning of the flotation-

REST treatment. They were then replaced by two individuals

randomly picked from the waiting list. All in all, this group also

received 12 treatments during a period of six weeks, but attention

only at the time of their 12 tank visits. 

With regard to the second independent variable of the study,

experience was already available, suggesting that approximately

one-half of the patients with stress-related pain from muscular

tension who seek treatment are also diagnosed with burnout

depression. Thus, no further groupings of patients were carried

out. Only in connection with the analyses was it found that the

normal attention group consisted of seven patients with the diag-

nosis of burnout depression, whereas the groups with high atten-

tion consisted of nine patients with that diagnosis. These numbers

were deemed sufficient for the statistical requirements of a three-

way ANOVA with mixed design.

Both the high and normal attention group had to visit the lab-

oratory physician and a pain specialist before the study, where they

were informed about the project, screened for suitability through

questionnaire 1, underwent a medical examination (which included

blood pressure and heart rate) and a careful pain analysis, includ-

ing palpation of muscle tone and a neurological examination.

Among the exclusion criteria were pregnancy or breastfeeding,

somatic problems or illnesses requiring other types of treatment,

open wounds, manifest psychiatric symptoms, neurological distur-

bances, whiplash related disorders, manifest post-traumatic stress

disorder, as well as regular treatment with heavy opiate analgesics

and signs of anxiety/fear or discomfort being in a restricted envi-

ronment.

During the interview, each participant’s degree of anxiety-

depression was assessed using the HAD scale, whereupon the other

personality tests and other psychological tests were completed.

Every participant received a leaflet with patient-oriented informa-

tion about flotation-REST, wherein (in addition to the purely

practical details associated with treatment) they were also

informed that driving was not recommended shortly after treat-

ment (due to increased risk of transient tiredness). During this ini-

tial contact, each subject was shown around the floatarium. The

information was restricted (no mentioning of possible changes in

consciousness), and the participants were only informed that most

people experience the floating as relaxing.

All participants were given flotation treatment during the

forthcoming three periods (with two visits per week); each float-

ing session was 45 min in duration. After that, the participants

had one week without treatment, followed by another three-week

period of treatment. The experimenters at the flotation site were

ignorant of the group identity of each participant and, thus, for all

purposes, experimentally blind. A procedure consisting of a ‘first

come, first assigned’ method was applied. When the participant

was using the flotation tank at the very first session, the patient

was informed of the flotation technique, shown the bathroom and

shower, and thoroughly reminded of their freedom to terminate

the session if necessary. Following instructions to visit the bath-

room, shower, insert earplugs and relax, each participant was

allowed to immerse in the water of the tank and close the lid

unaided. Treatment was terminated after 45 min, when the exper-

imenter gently knocked on the exterior of the tank. Three days (or

72 h) after the final treatment session, participants attended a

final consultation and follow-up discussion, at which time they

completed questionnaire 2 and the psychological tests. All of the

patients described completed the whole course of treatment (ie, 12

sessions over six weeks).

RESULTS
Pain measurements
Statistical analyses were carried out using three-way split plot
ANOVA with treatment as the within-subjects factor and
attention and diagnosis as between-subjects factors, and with
the number of different ways of measuring subjective pain (ie,
PAI, number of different types of pain, number of comprehen-
sive pain areas, most severe pain intensity, normal pain inten-
sity and pain frequency) as the dependent variables. For means
and SDs, see Table 1.

PAI 
The analyses yielded a significant difference for treatment
(F[1,28]=18.42, P<0.001, Eta2=0.40, power=0.99), and a
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descriptive analysis showed that pain assessed with the PAI
was reduced from 153.56 squares (SD=151.03 squares) to
49.25 squares (SD=65.94 squares) during the period of treat-
ment. There were no other significant effects (P>0.05).
Number of different types of pain: The analyses yielded a sig-
nificant difference for treatment (F[1,28]=16.25, P<0.001,
Eta2=0.37, power=0.97), and a descriptive analysis showed
that the number of types of pain was reduced from 2.88
(SD=1.26) to 1.88 (SD=1.21) during the treatment period.
There were no other significant effects (P>0.05). Additional
analyses suggested that headaches, jaw, neck and, in particular,
back pain diminished.
Number of comprehensive pain areas: The analyses yielded a
significant effect for treatment (F[1,28]=14.63, P=0.001,
Eta2=0.34, power=0.96), and a descriptive analysis showed
that the number of comprehensive pain areas diminished from
6.53 (SD=6.19) to 3.88 (SD=5.68) during the treatment period.
There were no other significant effects (P>0.05).
Most severe pain intensity: The analyses yielded a significant
difference for treatment (F[1,28]=10.48, P=0.003, Eta2=0.27,
power=0.88), and a descriptive analysis showed that the most
severe pain intensity was reduced from 69.72 (SD=24.24) to
52.72 (SD=26.09) during the treatment period. In addition,
there was a significant attention by diagnosis interaction effect
(F[1,28]=5.46, P=0.027, Eta2=0.16, power=0.62), suggesting
that patients without burnout depression and who received
high attention exhibited the most extensive pain reduction of
all, whereas participants without burnout and who received
normal attention displayed the smallest amount of pain reduc-
tion. Patients with burnout depression displayed the same
amount of pain reduction, irrespective of degree of attention.
There were no other significant effects (P>0.05).
Normal pain intensity: The analyses yielded a significant dif-
ference for treatment (F[1,28]=11.67, P=0.002, Eta2=0.29,
power=0.91), and a descriptive analysis showed that normal
pain intensity diminished from 38.97 (SD=18.91) to 27.44
(SD=21.12) during the treatment period. There were no other
significant effects (P>0.05).
Pain frequency: The analyses yielded a significant difference for
treatment (F[1,28]=9.02, P=0.006, Eta2=0.24, power=0.83),

and a descriptive analysis showed that the pain frequency
diminished from ‘daily’ (mean=3.74, SD=0.98) to ‘weekly’
(mean=3.19, SD=21.12) during the treatment period. There
were no other significant effects (P>0.05).

Blood pressure and heart rate
Statistical analyses were conducted using three-way split plot
ANOVA with treatment as the within-subjects factor and
attention and diagnosis as between-subjects factors, and with
blood pressure (mmHg) and heart rate as dependent variables.
For means and SDs, see Table 2. 

Systolic blood pressure: The analyses yielded no significant

effects for treatment, attention, diagnosis or their interactions

(P>0.05).
Diastolic blood pressure: The analyses yielded a significant
difference for treatment (F[1,28]=5.85, P=0.022, Eta2=0.17,
power=0.65), and a descriptive analysis showed that the dias-
tolic blood pressure diminished from 83.25 mmHg (SD=10.47)
to 80.03 mmHg (SD=8.72) during the treatment period. There
were no other significant effects (P>0.05).
Heart rate: The analyses did not yield any significant effects
for treatment, attention, diagnosis or any interactions
(P>0.05).

Medication and alcohol
First, a χ2 test was performed to find out how many participants
used medication before or after the treatment. Then, statistical
analyses with three-way split plot ANOVA were performed with
treatment as the within-subjects factor, with attention and diag-
nosis as between-subjects factors, and with alcohol and medicine
consumption (ie, the number of types of medication) as the
dependent variables. For means and SDs, see Table 3.
Consumption or nonconsumption of medication: Before
treatment, 21 patients reported taking medication regularly
and 11 did not; following treatment, 16 patients reported tak-
ing medication regularly and 15 did not. This change was
shown to be significant (Fisher’s exact test, P=0.001).
Number of types of medication: The analyses yielded a signif-
icant difference for treatment (F[1,28]=15.99, P<0.001,
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TABLE 1
Pain measurement scores before (1) and after (2) treatment in regard to attention and diagnosis 

Normal attention High attention Treatment

Nondepressed Depressed Nondepressed Depressed Before and after

PAI 1 84.78 (83.36) 224.14 (196.23) 126.14 (93.86) 188.79 (185.00) 153.56 (151.03)

PAI 2 36.22 (25.79) 88.86 (113.90) 50.86 (62.16) 30.22 (41.08) 49.25 (65.94)*

Types† 1 3.33 (1.41) 2.71 (0.49) 2.43 (1.13) 2.89 (1.62) 2.88 (1.26)

Types 2 2.33 (1.22) 1.71 (1.25) 1.86 (1.07) 1.56 (1.33) 1.88 (1.21)*

Areas‡ 1 6.33 (2.65) 10.14 (11.78) 4.14 (3.02) 5.78 (3.67) 6.53 (6.19)

Areas 2 4.11 (3.10) 7.29 (10.70) 2.57 (2.15) 2.00 (3.20) 3.88 (5.68)*

Severest§ 1 73.11 (21.35) 62.71 (27.24) 65.43 (21.68) 75.11 (28.43) 69.72 (24.24)

Severest 2 70.33 (14.85)** 48.29 (26.46) 33.29 (23.73)** 53.67 (27.77) 52.72 (26.09)*

Normal¶ 1 41.33 (16.93) 37.86 (23.25) 44.71 (13.11) 33.00 (22.11) 38.97 (18.91)

Normal 2 37.33 (14.75) 28.71 (20.96) 16.57 (19.34) 25.00 (26.05) 27.44 (21.12)*

Frequency†† 1 4.11 (0.60) 3.71 (0.76) 4.29 (0.76) 3.00 (1.22) 3.75 (0.98)

Frequency 2 3.89 (0.78) 3.14 (1.46) 2.86 (1.68) 2.78 (1.48) 3.19 (1.38)*

Data are presented as mean (SD). *Significant difference (P<0.05) in the after condition; **Significant difference for attention by diagnosis (P<0.05) in the nonde-
pressed and after conditions; †Number of different types of pain; ‡Number of comprehensive pain areas; §Severest pain intensity; ¶Normal pain intensity; ††Pain fre-
quency. PAI Pain area inventory
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Eta2=0.36, power=0.97), and a descriptive analysis showed
that the participants reported reducing the number of medica-
tions from 1.63 (SD=1.62) to 0.84 (SD=0.99) during the treat-
ment period. There were no other significant effects (P>0.05).
Number of different types of pain medication: The analyses
yielded a significant effect for treatment (F[1,24]=6.43,
P=0.018, Eta2=0.21, power=0.68), and a descriptive analysis
showed that the participants reported reducing the number of
types of pain medication from 0.72 (SD=0.96) to 0.43
(SD=0.79) during the treatment period. There were no other
significant effects (P>0.05).
Alcohol intake: The analysis yielded a significant effect for
treatment (F[1,28]=5.03, P=0.033, Eta2=0.15, power=0.58),
and a descriptive analysis showed that the participants reported
reducing their alcohol intake per month (calculated as mil-
limetres 100% alcohol) from 224.50 mm (SD=176.19) to
175.78 mm (SD=137.13) during the treatment period. In addi-
tion, there was a significant difference for diagnosis
(F[1,28]=6.63, P=0.016, Eta2=0.19, power=0.70), and a
descriptive analysis showed that the participants without a
diagnosis of burnout had a greater intake (mean=262.66 mm,
SD=166.77 mm) than those who did have a diagnosis of
burnout (mean=137.63 mm, SD=120.12 mm).

Personality variables
Statistical analyses were carried out using three-way split plot
ANOVA with treatment as the within-subjects factor, atten-
tion and diagnosis as between-subjects factors, and the psycho-
logical variables derived from four personality tests as the
dependent variables, ie, SE, HAD scale, LOT and PANAS.
For means and SDs, see Table 4.
Stress: The analyses yielded a significant difference for treat-
ment (F[1,28]=37.92, P<0.001, Eta2=0.58, power>0.99), and a

descriptive analysis showed that stress was reduced from 2.24
(SD=0.97) to 1.36 (SD=0.78) during the treatment period.
There were no other significant effects (P>0.05).
Energy: The analyses yielded a significant effect for attention
(F[1,28]=5.01, P=0.033, Eta2=0.15, power=0.58), whereas
those who received high attention displayed more combined
energy, irrespective of treatment (mean=3.35, SD=0.99), com-
pared with those who received normal attention (mean=2.86,
SD=0.82). In addition, there was a significant difference for
diagnosis (F[1,28]=6.76, P=0.015, Eta2=0.19, power=0.71), in
that participants who did not have a disgnosis of burnout dis-
played more combined energy (mean=3.40, SD=0.86) than
those who had a diagnosis of burnout (mean=2.81, SD=0.90).
There were no other significant effects (P>0.05).
Anxiety: The analyses yielded a significant difference for
treatment (F[1,28]=46.20, P<0.001, Eta2=0.62, power>0.99),
and a descriptive analysis showed that the anxiety was reduced
from 7.75 (SD=3.46) to 5.22 (SD=3.25) during the treatment
period. There were no other significant effects (P>0.05).
Depression: The analyses yielded a significant difference for
treatment (F[1,28]=19.16, P<0.001, Eta2=0.41, power=0.99),
and a descriptive analysis showed that depression diminished
from 5.28 (SD=4.19) to 3.16 (SD=3.12) during the treatment
period. In addition, there was a significant difference for diag-
nosis (F[1,28]=20.30, P<0.001, Eta2=0.42, power>0.99), and a
descriptive analysis showed that the participants who did not
have the diagnosis of burnout depression displayed lower levels
of depression (mean=2.34, SD=2.16) than those who did have
the diagnosis (mean=6.09, SD=3.92). There were no other sig-
nificant effects (P>0.05).
Optimism: The analyses yielded a significant difference for
treatment (F[1,28]=17.06, P<0.001, Eta2=0.38, power=0.98),
and a descriptive analysis indicated that optimism increased
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TABLE 3
Scores for for number of different kinds of medication, number of analgesics and alcohol consumption before (1) and after
(2) treatment in regard to attention and diagnosis

Normal attention High attention Treatment

Nondepressed Depressed Nondepressed Depressed Before and after

Drugs 1 1.56 (1.42) 1.71 (1.70) 2.29 (2.14) 1.11 (1.36) 1.63 (1.62)

Drugs 2 1.00 (0.87) 0.71 (1.11) 0.86 (1.07) 0.78 (1.09) 0.84 (0.99)*

Analgesics 1 1.00 (0.87) 1.00 (1.16) 0.71 (1.25) 0.22 (0.44) 0.72 (0.96)

Analgesics 2 0.78 (0.83) 0.14 (0.38) 0.57 (1.13) 0.00 (0.00) 0.43 (0.79)*

Alcohol 1 288.89 (209.85) 137.71 (140.82)** 285.71 (179.99) 180.00 (142.54)** 224.50 (176.19)

Alcohol 2 220.56 (133.26) 104.29 (108.55)** 260.00 (161.74) 121.11 (101.80)** 175.78 (137.13)*

Data are presented as mean (SD). *Significant difference (P<0.05) in the after condition; **Significant difference (P<0.05) in the depressed condition

TABLE 2
Mean blood pressure (mmHg) and pulse rate (beats/mean), before (1) and after (2) treatment in regard to attention and
diagnosis

Normal attention High attention Treatment

Nondepressed Depressed Nondepressed Depressed Before and after

Systolic 1 135.00 (23.72) 129.43 (9.20) 142.57 (13.09) 130.33 (14.45) 134.13 (16.56)

Systolic 2 135.33 (20.96) 126.57 (11.53) 135.86 (12.24) 124.78 (11.24) 130.56 (15.07)

Diastolic 1 85.89 (16.07) 78.14 (4.88) 81.86 (6.31) 85.67 (8.92) 83.25 (10.47)

Diastolic 2 83.33 (13.44) 76.14 (6.69) 79.29 (4.42) 80.33 (6.30) 80.03 (8.72)*

Pulse 1 71.44 (8.92) 72.57 (7.30) 68.00 (6.08) 70.11 (10.62) 70.56 (8.35)

Pulse 2 74.24 (10.74) 69.00 (4.69) 69.86 (8.67) 66.89 (7.49) 69.94 (8.32)

Data are presented as mean (SD). *Significant difference (P<0.05) in the after condition
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from 20.97 (SD=5.10) to 22.94 (SD=4.82) during the treat-
ment period. In addition, there was a significant difference for
diagnosis (F[1,28]=8.29, P=0.008, Eta2=0.23, power=0.79),
and a descriptive analysis showed that the participants without
burnout depression exhibited greater optimism (mean=23.59,
SD=3.73) than those with the diagnosis of burnout depression
(mean=20.31, SD=5.58). Finally, there was a significant treat-
ment by attention interaction (F[1,28]=5.68, P=0.024,
Eta2=0.17, power=0.63), which indicated that the participants
who received high attention exhibited a smaller increase in
optimism than those participants who received normal atten-
tion. The latter group showed a greater increase in optimism.
There were no other significant effects (P>0.05).
PA: The analyses yielded a significant difference for treatment
(F[1,28]=5.39, P=0.028, Eta2=0.16, power=0.61), and a
descriptive analysis showed that PA increased from 32.63
(SD=8.71) to 35.78 (SD=6.64) during the treatment period.
In addition, there was a significant difference for diagnosis
(F[1,28]=10.38, P=0.003, Eta2=0.27, power=0.88), and a
descriptive analysis indicated that the participants without the
diagnosis of burnout depression exhibited a greater degree of
PA (mean=37.53, SD=6.25) than did those with the diagnosis
of burnout depression (mean=30.88, SD=7.53). There were no
other significant effects (P>0.05).
NA: The analyses revealed a significant effect for treatment
(F[1,28]=5.78, P=0.023, Eta2=0.17, power=0.64), and a descrip-
tive analysis showed that NA diminished from 20.59 (SD=7.64)
to 17.44 (SD=8.82) during the treatment period. In addition,
there was a significant difference for diagnosis (F[1,18]=5.92,
P=0.022, Eta2=0.17, power=0.65), and a descriptive analysis
showed that the participants without burnout depression dis-
played less NA (mean=16.06, SD=4.57) than those with the
diagnosis of burnout depression (mean=21.97, SD=10.00). There
were no other significant effects (P>0.05).

DISCUSSION
The purpose of the study was to examine the effect of attention-
placebo on the treatment results of flotation tank therapy.
Many positive effects were evident for the patients, but these

effects were not affected by the level of attention-placebo.
These results are in line with those of an earlier study (28), in
which it was revealed that attention-expectancy had negligible
or no effect on flotation tank therapy. Thus, it is suggested that
the excellent treatment results of flotation tank therapy, such
as reduced perceived stress and pain, are primarily transmitted
by physiological, hormonal and neurochemical effect, as a
direct consequence of the RR and sensory deprivation. 

It is already known that flotation tank therapy has a good
effect on pain related to muscle tension (20,24,25,73). These
studies, however, did not control for the possible effect of
attention-placebo by giving the participants in both the con-
trol group and the experimental group the same amount of
attention. Furthermore, these studies used a more general
approach and focused on pain-reducing effects in that the pain
intensity diminished. To more confidently assess the effect of
attention-placebo, a series of additional aspects of pain were
examined. Most severe pain intensity and normal pain intensity,
as well as aspects of clinical relevance to pain problems (such
as measures of PAI), the number of different types of pain, the
number of comprehensive pain areas and pain frequency were
assesed. These aspects, in addition to pain intensity, are of
major relevance to the patient’s perception of pain. We were
able to show that there was a significant, beneficial reduction
of all of these aspects as a result of the flotation tank therapy
and that this reduction of pain appears to be independent of
the level of attention-placebo. It was shown that among the 32
patients, seven (22%) became pain free, 18 (56%) improved,
six (19%) experienced no change and, finally, one (3%) wors-
ened, as measured by the PAI (±20 squares).

To examine whether there would be any differences
between patients who were diagnosed with burnout depres-
sion and those who had no such diagnosis, this dimension
was included in the study. It was shown that the patients
without the burnout diagnosis and who received high atten-
tion displayed the greatest reduction of ‘the most severe pain
intensity’ of all patients. Patients who were diagnosed with
burnout depression, on the other hand, exhibited the same
amount of pain reduction, irrespective of level of attention.
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TABLE 4
Mean scores for personality variables before (1) and after (2) treatment in regard to attention and diagnosis

Normal attention High attention Treatment

Nondepressed Depressed Nondepressed Depressed Before and after

Stress 1 2.11 (0.88) 2.81 (0.91) 2.02 (1.17) 2.09 (0.91) 2.24 (0.97)

Stress 2 1.22 (0.76) 1.69 (1.17) 1.07 (0.36) 1.46 (0.70) 1.36 (0.78)*

Energy 1 3.09 (0.99) 2.83 (0.74)† 3.76 (0.47)‡ 3.19 (1.22)†‡ 3.21 (0.95)

Energy 2 3.02 (0.84) 2.38 (0.47)† 3.93 (0.58)‡ 2.74 (0.96)†‡ 3.00 (0.91)

Anxiety 1 7.00 (4.09) 10.14 (3.24) 7.14 (2.48) 7.11 (3.30) 7.75 (3.46)

Anxiety 2 4.67 (3.43) 7.14 (4.10) 3.86 (1.22) 5.33 (3.20) 5.22 (3.25)*

Depression 1 3.44 (2.65) 10.14 (4.18)† 2.43 (1.9) 5.56 (3.68)† 5.28 (4.19)

Depression 2 2.44 (2.40) 6.43 (3.60)† 0.71 (0.49) 3.22 (2.64)† 3.16 (3.12)*

Optimism 1 20.89 (2.76) 14.71 (3.25)† 24.86 (3.81) 22.89 (4.78)† 20.97 (5.10)

Optimism 2 23.33 (4.21) 18.71 (5.41)† 26.14 (2.41)§ 23.33 (5.20)†§ 22.94 (4.82)*

PA 1 34.89 (7.75) 27.57 (6.95)† 37.14 (4.30) 30.78 (11.58)† 32.63 (8.71)

PA 2 37.89 (6.57) 32.43 (6.02)† 40.86 (5.49) 32.33 (5.20)† 35.78 (6.64)*

NA 1 16.22 (3.19) 25.43 (6.93)† 19.00 (5.35) 22.44 (10.50)† 20.59 (7.64)

NA 2 14.44 (3.61) 23.00 (15.29)† 15.00 (6.30) 18.00 (6.36)† 17.44 (8.82)*

Data are presented as mean (SD). *Significant difference (P<0.05) in the after condition; †Significant difference (P<0.05) in the depressed condition; ‡Significant dif-
ference (P<0.05) in the high-attention condition; §Significant difference for attention by treatment (P<0.05) in the high-attention and after conditions. NA Negative
affectivity; PA Positive affectivity
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No other significant effects related to attention and the pres-
ences of burnout depression were obtained. The fact that the
various measures of pain following treatment were highly inter-
correlated (standardized item alpha = 0.84), and high consis-
tency of the patients’ responses, strengthens the notion that the
treatment, not the patient category or the presence of attention-
placebo, was the determining factor. Of the 16 patients with the
diagnosis of burnout depression, 13 individuals reported either
improvement or freedom from pain on the PAI as a result of the
flotation tank therapy, whereas 12 of those without the diagno-
sis exhibited similar improvement.

Because pain may be viewed as a subjective experience,
including a strong emotional (affective) component, factors
such as stress load and personal factors have been shown to mod-
ulate the extent and amount of pain experience to a greater or
lesser degree (39,45,74-77). This notion makes it relevant to
examine whether attention-placebo affects such factors in con-
nection with flotation tank therapy. In the current study, a sig-
nificant reduction of anxiety level, level of depression, perceived
stress and NA were observed during the period of treatment,
along with an increase of optimism, energy and PA. With the
exception of the result that those patients who received high
attention also displayed a smaller increase in optimism, no effect
of attention-placebo on these variables was found, a finding
that further underlines the notion that it is the RR, induced by
flotation-REST, that determine these positive changes.

Five patients reported giving up a regular intake of med-
ication, and the total intake of medication appeared to have
diminished. Furthermore, the alcohol intake of the patients
diminished significantly during the period of treatment.
These results are in line with previous observations (9) sug-
gesting that the intake of psychoactive drugs and alcohol is
frequently spontaneously reduced over time when the RR is
induced. The fact that diastolic blood pressure was lowered
following treatment could also be an indication that the RR
was induced.

The study did have some limitations. It could be argued
that the high attention group had more experience with the

setting and may, therefore, have had a different set of
expectancies about treatment efficacy. It is possible that
there are some differences in regard to expectancy, but anoth-
er study (28) strongly indicated that flotation-REST is not
particularly sensitive to expectancy-placebo. The most
important component concerning attention in the flotation
setting is probably the interaction with the staff at the labo-
ratory. All participants, regardless of experiment and experi-
mental group, encounter a nurse at the reception desk
directly after arriving at the laboratory. The nurse follows the
participant to an interview room and then to one of several
treatment rooms (eg, flotation-REST, chamber REST, con-
trol and meditation). After the treatment, the patient is tak-
en back to the interview room and is followed to the
entrance. There are no interactions with other patients and
everyone gets the same amount of attention regardless of
condition. 

All in all, the results suggest that flotation tank therapy is
an effective and noninvasive method for the treatment of
stress-related pain, and that the method is not affected more by
a placebo than by other methods currently used in pain treat-
ment. The treatment of both burnout depression and pain
related to muscle tension constitutes a major challenge for the
patient as well as the care provider, an area in which great
gains can be made if the treatment is effective. An important
aspect of such treatment is to find methods that involve rest
and recovery, as well,  an increased ability to experience hap-
piness and hope. Flotation tank therapy may constitute an
integral part of such treatment.
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