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Flotation-restricted environmental stimulation 
therapy involves lying supine in a dark, sound-
reduced tank, while immersed in a saline 
solution, effectively increasing the density of the 
water which allows an individual to float (Van 
Dierendonck, 2005). This form of therapy has 
been used as a relaxation tool for stress-
management (Van Dierendonck, 2005), for 
treatment of chronic pain (Fine, 1985), headaches 
(Rzewnicki, 1990), hyper-tension (Kristeller, 
1982), insomnia (Ballard, 1993), rheumatoid 
arthritis (Turner, DeLeon, Gibson, & Fine, 1993), 
behavioral problems (Suedfeld & Bow, 1999), 
and also to increase internal focus and primary-
process orientation important for complex skill 
execution (Norlander, 1999).  

Current achievement-based, demanding, and 
high-tempo societies have incurred increased 
risks and vulnerability for stress-related chronic 
pain and other illnesses for their people 
(Lundberg, 2003; Lundberg, 2002). Increased 
muscle tension facilitates the development of 
chronic pain (Linton, 1994), and its induction of 
negative effects on concentration, self-
confidence, learning, and memory has been 
observed (Levi, 2002, 2004). In addition, 
anecdotal reports and unpublished observations 
of athletes and sportsmen using flotation tanks to 
aid in their recovery from training and 
competition have yielded interest in this strategy 
for athletes. Indeed, the psychophysiological 
stress, coupled with inadequate recovery often 
experienced after high and chronic level of stress 
can lead to under-performance in those 
populations (Budgett, 1998), hence the need for 
strategies that target both physiological and 
psychological recovery. 

In this context, several studies have shown the 
incidence of positive effects such as increased 
well-being (Mahoney, 1990), mild euphoria 
(Schulz , 1994), improved sleep (Ballard, 1993), 
reduced stress (Kjellgren, 2001), reduced tension 
and anxiety (Fine, 1982; Schulz, 1994; Suedfeld, 
1983), reduced blood pressure (Fine, 1982; 
Turner, 1989), less muscle tension (Norlander, 
1999) as well as indications that the technique is 
a suitable complement to psychotherapy 
(Jessen,1990; Mahoney, 1990). 

Although promising and supported by the 
scientific literature, the current floatation 
practices in not without limitations.  
This method implies that an individual is placed 
in a horizontally floating posture and immersed 
in highly concentrated saltwater within a floating 
tank. Water immersion might induce anxiety and 
therefore limiting the potential application of this 
technique in a wider population. In addition, 
saltwater treatments and maintenance is time-
consuming and cost inefficient.  

In these settings, different relaxation techniques 
often lead to similar psychologic and 
physiological changes labeled the “relaxation 
response” (Benson, 1975). The relaxation 
response is identified as the physiological 
counterpart of the stress or “fight-or-flight 
response” (Esch, 2003). Dry-floating on 
Zerobody® could represent a relaxation 
techniques that induces an RR response that may 
offer the same potential benefits of the normal 
floating therapy without requiring the individual 
to immerse in saltwater. 
  
However, no studies, to the current knowledge, 
regarding dry-flotation and recovery have been 
performed. Therefore, the purpose of this study 
was to determine the effects of a dry-flotation 
session on different physiological and 
phycological variables related to recovery, mood, 
stress and well-being compared with a seated 
passive control session.  

 

 



Methods 

Subjects and Protocol 

To investigate the effects of dry-floating recovery 
on Zerobody®, a randomized crossover design 
was used where each participant acted as their 
own control. For the purposes of this study, we 
intended to use male healthy normal population 
individuals. Women were not included in this 
study because of the variation of hormone levels 
that takes place as part of the menstrual cycle, 
which may have interfered with the study 
measurements. All participants volunteered to 
participate in the study and had not previously 
taken part in a dry flotation session. A total of 20 
healthy male (38±6 years of age, 76±11 kg of 
body mass, 179±9 cm of height) participated in 
this study. On four occasions, each participant 
attended the research institute for 2, 20 minutes 
dry floatation sessions to familiarize with the 
methodology and 2, 20 minutes dry floatation 
sessions as experimental data acquisitions (one 
intervention and one control). Participants filled 
out a questionnaire immediately pre and 10-min 
post flotation. Participants were instructed to 
arrive at the sessions in a hydrated state and at the 
same time of the day. Before the experiment, 
subjects were asked to undergo at least two 
familiarization flotation sessions over a period of 
2-3 weeks. Each subject was studied twice, once 
during a flotation session and once during a 
control session. The control session consisted of 
lying on a bed during 20 min in a quiet room with 
very dim light (less than 200 Lux) and at ∼25◦C. 

Dry-flotation sessions involved participants lying 
supine in a light-proof dry-flotation bed 
(Zerobody, Starpool, Italy) warmed to ∼35◦C. 
Air temperature inside the room was maintained 
at ∼25◦C,to ensure that the sensation between air 
and water was minimized. Participants were 
instructed to float for ∼20 min. Participants 
reported whether or not they napped during the 
session and if so, their estimated duration of the 
nap. In the current study, a nap was defined as 
“falling asleep” for any period of time during the 
session. The pre and post questionnaire was 

completed by all participants that participated in 
the current study. Information relating to age, job 
and time of the day were collected. In addition to 
the background information, immediately before 
and 2-min after floating, a modified version of a 
validated multidimensional mood-state 
questionnaire (MDMQ) was completed to assess 
different mood dimensions including: pleasant-
unpleasant, awake–sleepy, and calm–restless 
(Steyer, 1994). The questionnaire contained a list 
of 16 mood-state descriptors (e.g exhausted, 
tense, fresh, sleepy), each with a 6-scale, Likert 
format response (definitely not, not, not really, a 
little, very much, extremely). The participants 
also indicated on a 10 cm visual analogue scale 
their level of general muscle soreness (0 = not 
sore at all,10 = maximal muscle soreness), 
isolation from the outside world, relaxation level 
and sleepiness. 
 
Before and after each session, different 
physiological variables were collected: heart rate 
variability (ithletes, HRV Fit Ltd, UK), salivary 
cortisol in nMol/L (EKF Diagnostic, EKF, UK), 
lactate in mMol/L (EKF Diagnostic, EKF, UK), 
blood pressure in mmHg, resting heart rate in 
bpm (Polar HR Band, Polar, Finland). During 
each session, Oxygen uptake (L/min), Carbon 
Dioxide production (L/min), minute ventilation 
(L/min), breathing frequency (n°/min) and energy 
expenditure (Kcal) were monitored using a 
metabolic cart (MetaMax 3B R2, Cortex 
biophysic, Cortex, Germany). A low dead-space 
and low-resistance face mask, from which a 
turbine flowmeter was mounted, was secured to 
the subject’s head. Gases were sampled 
continuously through a capillary line inserted in 
the outer frame of the flowmeter and analyzed by 
fast-response O2 (chemical) and CO2 (infrared) 
sensors embedded in the metabolic cart. The 
software operating the metabolic cart recorded 
gas and flow signals (sampling frequency: 25 Hz) 
from which breath-by-breath gas exchange and 
ventilatory variables were derived. The gas 
analyzers were calibrated before each experiment 
using a gas mixture of known concentration and 



the turbine flowmeter was calibrated using a 3-L 
syringe (Hans Rudolph Inc., USA). 

After a period of 12 weeks of wash-out, 
participants underwent the same experimental 
design lying on a massage bed as a control 
condition. All physiological and phycological 
assessments were conducted in accordance with 
what reported above. 

 
Statistics 

Descriptive statistics are shown as means ± 
between-subject standard deviations unless stated 
otherwise. Magnitudes of the standardized effects 
were calculated using Cohen’s d and interpreted 
using thresholds of 0.2, 0.5, 0.8 for small, 
moderate and large effects respectively (Cohen, 
1988). An effect size of ±0.2 was considered the 
smallest worthwhile effect with an effect size of 
<0.2 considered to be trivial. The effect was 
deemed unclear if its 90% confidence interval 
overlapped the thresholds for small positive and 
negative effects (Batterham & Hopkins, 2006). 
Paired student t-tests were used to compare pre- 
and post-floating sessions in SPSS version 21 
(New York, USA) and statistical significance was 
set at p ≤ 0.05. 

After assumption verification, a 2-way ANOVA 
was performed to assess the effect of the factor 
group (Intervention vs. Control) with respect to 
the factor time (Pre vs. Post). Post-hoc analysis 
was not performed since the nature of the design 
(2 factors x variable) and ANOVA was followed 
up by paired samples t-test as described above. 
Statistical significance was set at p ≤ 0.05. 

Results 

There was a significant (p < 0.05) reduction in 
oxygen consumption (-43%, d = 2.24, p<0.01), 
heart rate (-10%, d = 0.86, p<0.01), breathing 
frequency (- 26%, d = 0.85, p<0.01), energy 
expenditure (-42%, d = 3.01, p<0.01), lactate (-
20%, d = 0.68, p=0.012) and blood arterial 
pressure (-9%, d = 0.78, p=0.011) after a dry-
flotation session on Zerobody®. Smaller effects 

were observed during the control condition with 
a reduction in oxygen consumption (-15%, d = 
0.53, p=0.05), heart rate (-2%, d = 0.2, p=0.18), 
breathing frequency (- 17%, d = 0.6, p=0.02), 
energy expenditure (-20%, d = 0.63, p=0.02), 
lactate (-18%, d = 0.68, p=0.04) and blood arterial 
pressure (d = 0.2, p=0.25) after a control 
condition.  

 

Figure 1: Breathing frequency  

 

Figure 2: Energy Expenditure  

 

There was a significant (p < 0.01) reduction in 
perceived muscle soreness pre to post dry-
floating. The mean reduction in muscle soreness 
across the whole group was −2.3 (out of 10) and 
resulted in a large effect size. Such effect was not 
detected in the control condition. 



 

Figure 3: Heart Rate  

 

 

Figure 4: Oxygen Consumption  

 

9 of the 14 mood-state variables from the MDMQ 
were significantly enhanced following dry-
floating (p < 0.05, refer to the figures) resulting 
in small to large effects, with the largest effects 
following dry floating seen in the “worn-out”, 
“tired”, “relaxed”, “at-ease” and “fresh” sub-
scales. The greatest pre to post change was seen 
in the “tired” and “relaxed” mood-state sub-scale 
with a mean change of 1.3±0.8 and 1.9±1.3 
respectively. Eight of the 20 participants reported 
napping during dry-floating.  

Figure 5: Lactate 

 

Figure 6: Arterial Pressure 

During the control condition, the only variable 
showing a positive significant change (+1.3, 
p<0.05) was “at-ease” dimension. None of the 
other variables were significantly impacted by the 
control condition.  

Discussion 

The purpose of the current study was to determine 
the effects of dry flotation therapy on 
physiological variables, mood-state variables and 
muscle soreness in 20 healthy male adults.  

Analysis of pre to post dry-flotation data resulted 
in significant improvements to 9 of the 14 mood-
state variables and perceived muscle soreness. 
Furthermore, when dry floating was performed, 
there were additional and significant changes 
among physiological variables such as a higher 
reduction in oxygen consumption, heart rate, 
breathing frequency and energy expenditure with 
respect to a control condition.  



This is the first study to assess changes in 
physiological variables, mood-state and muscle 
soreness following the use of this potential 
recovery strategy in heathy adults while 
comparing it against a control condition in the 
same group of health participants.   

The findings in the current study are in 
accordance with previous research conducted on 
conventional flotation therapy, highlighting 
improvements in mood following normal 
flotation (in salt water) (Van Dierendonck, 2005). 
Indeed, a meta-analysis by Van Dierendonck and 
Te Nijenhuis (2005) reported that floatation had 
large improvements in psychological wellbeing 
(d = 1.09) as in the current study when dry-
floatation therapy was used. It is interesting to 
note that flotation appeared to be more effective 
than other stress reduction strategies (Van 
Dierendonck, 2005). It is likely that a lack of 
sensory stimuli involved in flotation treatment 
dampens arousal of the central nervous system 
thus leading to an increased state of relaxation 
(Morganet, 2013). This increased state of 
relaxation may be related to changes in a number 
of physiological and mood-state variables pre to 
post floatation. In the current study, similar 
results were observed corroborating the evidence 
that dry flotation might be an alternative therapy 
to normal flotation. Although promising and 
supported by the scientific literature, the 
conventional floatation practices in not unhinged. 
This method implies that an individual is placed 
in a horizontally floating posture and immersed 
in highly concentrated saltwater within a floating 
tank. Water immersion might induce anxiety and 
therefore limiting the potential application of this 
technique in a wider population. In addition, 
saltwater treatments and maintenance is time-
consuming and cost inefficient.  

Based on the results of the current study, is 
possible to speculate that dry floating on 
Zerobody® could represent a relaxation 
technique that induces a relaxation response that 
may offer the same potential benefits of the 
normal floating therapy without requiring the 
individual to immerse in saltwater. However, to 

corroborate this preliminary evidence, further 
data need to be collected behind the direct 
comparison of dry and wet floating on the same 
group of participants.  

Recovery strategies are commonly utilised in 
work settings and by athletes following stress 
related activities, exercise and competition in 
order to expedite psychophysiological aspects of 
recovery (Argus, 2013; Rattray, 2015). Indeed, 
previous research has shown that subjective 
feelings of recovery following a recovery strategy 
are related to an improved subsequent cognitive 
and physical performance (Cook, 2013; Laurent, 
2011).  

As such, the improvements in physiological, 
mood-state and perceived ratings of soreness 
observed in the current study may have positive 
implications for healthy adults and athletes in 
improving recovery after cognitive and physical 
workload.  

These findings are in agreement with previous 
literature reporting benefits of napping to general 
mood-state in healthy participants. Kaida et al. 
(2007) showed enhanced dimensions of mood 
status following a 20-min nap when compared to 
a control trial. Similarly, Hayashi et al. (1999) 
showed improved subjective sleepiness, self-
confidence and vigilance performance following 
a 20-min nap compared to a control. In addition 
to enhanced mood-state, napping has also been 
shown to improve cognitive and physical 
performance in athletes (Waterhouse, 2007). 
Therefore, the results observed in the current 
study might support the use of dry-floating as an 
alternative to napping without the subsequent 
sleepiness feeling associated with naps (in the 
current study the feeling of being “sleepy” did not 
significantly changed after a Dry-floating therapy 
session of 20 minutes). 

A rather novel methodology involved in the 
current study implied the use of indirect 
calorimetry during dry flotation therapy. Among 
the measured cardiorespiratory variables, oxygen 
consumption, breathing frequency, heart rate, 
arterial pressure and energy expenditure were 



reduced of a higher magnitude during dry 
floatation with respect to a control condition. The 
observed reduction in the above-mentioned 
variables might suggest that dry floatation 
requires a lower metabolic strain to maintain vital 
function with lying on Zerbody®. This might 
optimise recovery body capabilities during 
specific sessions on Zerbody®.  

Conclusions 

In conclusion, the current study has resulted in 
significant benefits to physiological, mood-state 
and muscle soreness following the use of a rather 
novel strategy that involves floating on a dry 
mattress in a controlled environmental room.  

To our knowledge, this was the first study to 
assess this novel strategy in a healthy adult’s male 
population.  

Although warrants further research, the current 
study serves to provide some promising 
preliminary results on the use of dry flotation 
strategy in healthy individuals and might open to 
further researches in athletic contexts. Further 
research should employ the use of a normal 
floating group and also include standardised 
fatigue protocols pre- and post-floating. 
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