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ARTICLE INFO ABSTRACT

Keywords: Introduction: Some therapies described within alternative and complementary medicine are advertised as sleep-
Floating promoting, including flotation-REST (Restricted Environmental Stimulation Technique). Flotation-REST induces
F1°tat19n'REST deep relaxation through sensory isolation in a water-filled tank and is plausibly reported to mitigate insomnia
Insomnia problems, which have consistently been associated with stress, worry and arousal. However, the effects of flo-
:;esizmatic review tation-REST have not been previously summarised. The aim of this systematic review was to investigate the
Relaxation efficacy of flotation-REST on sleep in clinical and non-clinical samples.

Methods: A systematic search for studies on flotation-REST, involving at least one sleep-related variable, was
conducted in the databases PubMed, Google Scholar, Web of Science and PsychINFO. Thirteen full-text articles
met the inclusion criteria and were considered for eligibility. Nine were included in the current review. The
methodological quality of the studies was assessed using a structured checklist, and a standard data extraction
sheet was used to summarize the ratings.

Results: In all included studies, flotation-REST demonstrated beneficial effects on sleep, both in clinical and non-
clinical samples. In two studies, the effects were maintained 4 or 6 months post-treatment. The quality of the
sleep outcome measures were, however, low in most studies, particularly regarding the participants’ nightly
sleep habits, self-reported sleep problems and insomnia diagnosis.

Conclusions: Flotation-REST may be a promising treatment for insomnia symptoms, but more controlled studies
with established sleep measures, and on populations with clinically verified insomnia, are needed.

1. Introduction

Sleep problems are common in the general population at both
subclinical and clinical levels [1]. The most frequent sleep disorder,
insomnia, is characterized by difficulties initiating or falling back to
sleep, resulting in daytime impairment. It is a risk factor for physical
and mental ill-health [1-3], with considerable financial as well as
emotional costs to society [4,5].

Evidence-based treatments for insomnia include sleep medications,
although these cause unwanted side-effects and risk addiction [6], and
behavioural therapy. Although behavioural therapy for insomnia (CBT-
I) [7] is recognized as effective, with substantial and enduring im-
provements in sleep, access to it is low in many parts of the world.

Complementary and Alternative Medicine (CAM) treatments, such as
herbs, supplements, meditation, and acupuncture, are frequently used
among sufferers from insomnia [8,9], as well as by individuals suffering
from psychiatric conditions associated with it, such as depression
[10-12]. Although there has been a surge in the study of CAMs for
insomnia during recent decades, showing some such as yoga and tai-chi
to be promising, there is little knowledge of the effects of flotation-REST
[13].

Flotation-REST uses a dark and quiet flotation tank, filled with
water saturated with salts (magnesium sulphate and Epsom salts),
which enables the patient to float comfortably on his or her back.
Maintaining the water at skin-temperature reduces sensory input from
the somato-sensory system, and ear-plugs are used to minimize auditory
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input. Although research on therapeutic applications of sensory depri-
vation has a long history, including a wide variety of methods and
treatment designs [14,15], contemporary research has, with few ex-
ceptions, used a developed treatment program consisting of 12 flotation
sessions of 45 min over seven weeks [16]. Despite the absence of a
scientific knowledge base, an investigation of marketing by private
flotation-REST centers found advertisements stating that the method
improved sleep for people in general, as well as alleviating insomnia
and related issues [17].

At face value, any technique that promotes relaxation may sound
plausible for improving sleep, as sleep problems have been consistently
associated with stress, worry and arousal [18,19]. In addition, positive
effects have been demonstrated on psychological problems and health
symptoms that often co-exist with insomnia disorder, such as depres-
sion, anxiety and sleepiness [20-22]. As insomnia is often comorbid
[23], flotation-REST may be of interest in psychiatry as a treatment for
more than one problem simultaneously.

Taken together, a review of flotation-REST is warranted, with a
focus on the effects on sleep in healthy individuals, individuals with
moderate sleep issues, and sufferers with insomnia disorder. The cur-
rent systematic review study aim to provide this.

2. Methods
2.1. Selection procedure and inclusion criteria

A systematic search was conducted by KJ and MT during the late
autumn 2017 in the databases PubMed, Google Scholar, Web of Science
and PsychINFO. An updated/complementary search was conducted by
AK in December 2019. The search terms were: flotation (or floating)-
REST; Restricted Environmental Stimulation Technique or Restricted
Environmental Stimulation Therapy, flotation tank therapy, sensory
isolation tank, or sensory deprivation tank in combination with sleep
and insomnia. Only studies published in peer-reviewed journals were
considered eligible. Due to the small number of published flotation-
REST studies that included sleep as an outcome variable, theses and
book-chapters were also considered.

The selection process for the current review involved the following
steps (see Fig. 1). First, titles and abstracts from the search in the da-
tabases were briefly screened by KJ and MT; first independently and
then jointly until consensus about inclusion or exclusion was reached.
Some articles were found through AK and ANC. In addition, a request
for unpublished studies was made on Research Gate by ANC during
summer 2017, but without response. Subsequently, KJ and MT screened
for duplicates among the identified references. Relevant full-text arti-
cles were read by MT and ANC, and the reference-lists of these articles
were screened to identify additional studies. Studies were included if
they met the following criteria: 1) if they had included a measurement
of sleep; 2) if they had a group design (either a within-group design or a
randomized controlled trial, RCT); 3) if the participants were over 18
years; and 4) if the articles were written in English. After this screening,
nine studies were included: seven peer-reviewed articles, one book
chapter, and one doctoral thesis.

2.2. Quality assessment

The methodological quality ratings were based on a modification of
the 11 criteria used by Jadad, [24]. In addition to eight of these criteria,
one was adopted from Cochrane [25], one concerned the components of
the intervention, and one was specifically related to sleep. This com-
bination of criteria has been used in other sleep-related systematic re-
views (sfor example [26]). The assessments were made by MT and ANC,
who had not been involved in any of the included studies. A standard
extraction sheet was used to summarize each of the individual study
ratings (0-22) with higher points indicating higher quality. The 11
parameters were: 1) randomization procedure clearly described, 2)
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group allocation concealed for researchers during the intervention, 3)
clear description of non-responders, withdrawals, and dropouts, 4)
study objectives clearly defined, 5) outcome measures clearly defined,
6) inclusion and exclusion criteria clearly described, 7) sample size
justified (e.g., power calculation), 8) statistical methods clearly de-
scribed, 9) study report free of suggestion of selective outcome re-
porting, 10) intervention components clearly described (e.g., treatment
content and dosage), and 11) a study population with verified sleep
problems (e.g., diagnostic criteria for insomnia). Each parameter was
rated from 0 (No), 1 (partly/unclear) to 2 (Yes).

3. Results
3.1. Quality assessment

The qualitative methodological assessment was done as follows re-
garding the included nine studies [16,20,27-33]. MT and ANC in-
dependently reviewed and graded all eight studies and then compared
ratings. Of the 99 ratings (11 criteria applied to nine studies), 66 were
identical, and the discrepancies, which never exceeded a single point,
were quickly resolved by discussion.

The study qualitative ratings are presented in Table 1. The mean
total quality rating of the studies was 9.6 (range: 6-16; SD: 3.21). The
most common limitations among the studies were that group allocation
was not concealed to the researchers during the intervention (eight out
of nine studies were graded with the lowest score of 0); that sample
sizes were not justified (seven out of nine studies were graded 0); and
that the study population did not have verified sleep problems (seven
out of nine studies were graded 0). Seven of the nine studies were as-
signed less than half of the possible total score.

3.2. Study characteristics

The number of recruited participants in the studies ranged from six
to 80 (with an average of 48. The total number in the eight studies was
(see Table 2) was 400 (M = 44.4, Range: 6-80), and most were women.
Only one of the studies [27] had evaluation of the effects of flotation-
REST on insomnia as its primary aim. All participants in this study were
diagnosed with insomnia. All other studies except one [32] consisted of
clinical samples in which sleep problems are common or healthy ath-
letes [29].

Flotation-REST sessions were of 45 min duration in all cases. Four of
the eight studies consisted of twelve such sessions [16,20,28,32], and
the other studies varied between one and 33 sessions. Noteworthy, the
only one devoted to people with insomnia consisted of the second
smallest number of sessions: only four [27].

Flotation-REST was evaluated both alone and in combination with
other interventions such as autogenic relaxation, biofeedback and
conversational therapy. Six of the nine studies were randomized con-
trolled trials [16,20,27,28,31]. Two of these used an active control
group [28,29] and in the others the control group consisted of no
treatment (i.e., a passive control). The sleep measurements that were
reported consisted of one measure per study, and in all studies but one,
these outcomes were self-reported. This exception [27] was the only
study in which both subjective and objective sleep measures were in-
cluded. Lastly, only three of the nine studies included follow-ups
[20,27,28].

3.3. Treatments effects

In general, flotation-REST had an effect on sleep in both clinical and
non-clinical samples (see Table 2). Further, two studies [20,28] showed
that the effect on sleep continued after treatment had finished, for four
and six months respectively (although no additional improvement was
shown). Another study measured long-term effects [27] and demon-
strated that although there was no benefit immediately after treatment,
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Fig. 1. Flow chart of the selection process.

beneficial effects on sleep were achieved after twelve weeks, on mea-
sures both subjective (sleep onset latency and total sleep time) and
objective sleep measures (sleep onset latency). This effect appeared to
be independent of the number of sessions. However, it should be noted
that one study [27] contained only four sessions over a two-week
period and that the effect was delayed until twelve weeks follow-up.
Further, one RCT [16] examined whether a flotation-REST treatment
consisted of 33 sessions was more effective than twelve sessions. Bood
and co-workers [16] found that people reported an increase in sleep
quality after both twelve and 33 sessions, although 33 sessions did not
result in greater improvements than twelve. Regarding threats to in-
ternal validity, four studies compared flotation-REST with a passive
control group [20,27,31,32], and two studies used active control groups
[28]. In all these RCTs, the treatment groups reported improved sleep
but not the control groups. Hence, in general, the results indicate that
flotation-REST has an effect on sleep, as measured in the studies.

4. Discussion

In general, the results from the review indicate that flotation-REST
has a beneficial effect on sleep that continued over time. However, the
following weaknesses in the included studies’ designs need to be kept in
mind when interpreting the results.

Firstly, only one of the studies [27] was specifically designed to
investigate sleep problems (insomnia) or used variables related to sleep
as a primary outcome. In seven of the eight other studies, sleep pro-
blems were one of many outcomes of interest and not clinically verified.
This may explain why these studies used general rather than specific
measurements (“sleep quality” rather than sleep diaries), and why they
devoted little space to describing sleep measurements and sleep-related
results. Secondly, most of their participants had various diagnoses, with
sleep problems being only one aspect of their ill-health, along with

pain, anxiety or burn-out depression. Lastly, only one study [32] in-
cluded volunteers from the general public rather than from a clinical
setting or sport context, but its findings were in line with those of the
others, with a significant increase in sleep quality being reported.

Taken together, whether from clinical or non-clinical samples, the
results indicate that flotation-REST does benefit people with subclinical
sleep problems, mainly in terms of self-reported sleep quality. Further
studies are warranted to investigate whether flotation-REST is effective
for sleep problems at clinical levels and on measures that are considered
golden standard within the sleep and insomnia treatment field such as
structured clinical interviews, sleep logs and psychometrically sound
questionnaires [34].

4.1. How would flotation contribute to better sleep? Suggested mechanisms

It is established that floating is an effective aid to deep relaxation
and stress reduction, effects that have been confirmed by decreased
stress hormones [31]. One explanation for the effects of flotation on
sleep may simply be that people become more relaxed. Beneficial ef-
fects on sleep from muscle relaxation and musically induced relaxation
have been confirmed in the insomnia literature [35,36].

Another explanation is that flotation may increase the ability to
regulate and cope with negative emotions. People with insomnia often
experience distress and use dysfunctional emotion regulation strategies
such as worry and rumination, which have been associated with acute
as well as long-term sleep problems [37]. One study applying flotation-
REST as a treatment for generalized anxiety found that it decreased
dysfunctional emotional regulation [20], so pointing to a beneficial
effect that might contribute to improved sleep. Interviews with the
participants from the same project [38] suggested that flotation-REST
could improve mental health, with benefits to sleep, by promoting
positive life-style changes such as seeking out seclusion (turning off
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g o mobile phones, being unreachable, walking in nature) and striving to be
5 I I SE 2 Iezz more relaxed and mindful (by, for instance, taking one day at time).
a eyoeN ey eass A third suggested explanation for the effect of flotation on sleep is
= 84 9 8 8 8§ 8 S8¢gx the induction of mildly altered states of consciousness. Such states
= N SR & @oa potentially combine the benefits of relaxation and reduced stress with
o those of better emotional regulation. Such altered states during flota-
% " tion are reminiscent of daydreaming or the hypnagogic or “falling
E E, asleep state”, with their particularly vivid mental imagery. Such vivid
58 83 imagery is associated with increased emotional processing [39], and if
Sl I —e ° e°e°-< it is also evoked by flotation-REST, this may be an important compo-
§ nent of the treatment's beneficial effects on mental ill-health.
=
g
g R3
i ae e a8 amme 4.2. Limitations and strengths
g
g L3S Some limitations of the current review should be noted. First, the
~ NN = N = aa S qualitative ratings of the nine studies were remarkably low, so the
conclusion that flotation-REST is effective for sleep problems is tenta-
= tive, awaiting new studies with stronger methodology. On the topic of
:é E oo methods, it is regrettable that the designs of the included studies did not
g 'g e A I - allow for a meta-analysis to be conducted. Second, although all studies
o showed a beneficial effect on sleep, only one of them specified the kind
3 of sleep problems the participants suffered from. Further research is
= ~ < therefore needed to determine whether flotation-REST is effective in
E: co oo o o o33 clinical sleep problems. Third, in all except one of the studies, the sleep
measurements consisted of self-reporting only. However, it is not
- standard to use objective sleep measurements when diagnosing in-
5 § somnia and insomnia symptoms [34]. Fourth, the majority of the stu-
_é =z ) dies had not calculated power, meaning there is a risk of type-II errors.
E& | ne o -~ = o005 Despite this shortcoming, all studies found beneficial effects of sleep.
Lastly, several of them used self-referred samples, which reduces the
o g external validity.
5 % o Despite these limitations, this review has several strengths. First, six
BE |l am oo N o Lo & of the nine studies were RCTs, which increase the internal validity and
reliability of the conclusions. Second, our quality assessment employed
2 established criteria. Third, our literature searches covered several large
o g databases, combined with complementary searches by researchers who
LR = knowledgeable about flotation (AK and KJ), making it unlikely that
: YT T -TT T relevant studies have been overlooked.
©
g
=
£ SR 4.3. Future research and potential implications
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Foremost, flotation-REST needs to be evaluated as an insomnia
= § treatment, with sounder measures, and compared with existing treat-
%’ g - ments (CBT-I) as well as to an active controlgroup. Further, more re-
O | oo oo ~©o ©o oogo search is needed to establish to what degree sleep is improved and for
whom. In addition, an evaluation of flotation-REST as a transdiagnostic
treatment of comorbid problems including insomnia or sleep issues is
5 warranted as flotation-REST has received scientific support as a treat-
_§ § ment of stress-related ailments, as well as for pain, mood and anxiety
§ % .o disorders [22]. Development of treatments that can work in a trans-
5 gl .. . no o Lold diagnostic manner within both primary care and psychiatry is im-
o _ portant in the light of the high degree of existing comorbidites, not the
g 5 - &3 least in regard to insomnia, depression, and anxiety disorders. One
g x E § & § possible implication is to use floating as a supplement to other existing
E E Tzs 4 o g" E’ il therapies. In relation to the latter, we want to point out that floatation
i S g 285 § < g tank therapy does not require any practice or systematic training. The
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Table 2 (continued)

Outcomes Findings

Treatment delivery

Sample: Size, diagnosis, age (M), Treatment type

% female, % attrition

Design

Author

The participants in the flotation-REST

SOL (min), numbers of hours of

(a) 9 sessions & 45 min, three times per

week

(a) Flotation-REST

Kjellgren, Sundequist,

condition reported a larger reduction on
SOL at post-treatment than the control

sleep per night, sleep quality (VAS:

0-100)

(b) Passive control group

Norlander, & Archer, 2001

[31]

group. No difference was found neither

regarding numbers of hours of sleep per
night nor regarding sleep quality. No

follow-up.

(a) 12 sessions a 45 min during a 7-week Sleep Quality (SQ). Consists of 11 The participants in the flotation-REST

period.

65, healthy participants who were (a) Flotation-REST

part of a cooperative health
project, 48 y, 78%, NR

RCT

Kjellgren & Westman, 2014

condition reported a larger increase on

items targeting sleeping habits.

(b) Passive control group

[32]

sleep quality at post-treatment than the
control group. No follow-up. Also a

negative correlation between sleep quality

and perceived stress was found.

There was an increase in sleep hours at

post-treatment. No follow-up.

Sleep hours

(a) Mean number sessions given were

11.1 (biofeedback: 3.7 sessions;

(a) A medically supervised
treatment program for stress-

80, out-patients where the two

Within-

Koula, Kemp, Keane, & Belden,

most common problems consisted

post design  of pain (n

group pre-

1990 [33]

flotation-REST: 7.4 sessions)

38) and generalized disorder consisted of

23), NR, NR, 48% biofeedback and flotation-
REST

anxiety (n

Sleep Onset Latency, VAS = Visual Analogue Scale.

Not Reported, SOL =

Randomized Controlled Trial, NR =

flotation-Restricted Environmental Stimulation Technique, RCT

Note. flotation-REST

European Journal of Integrative Medicine 33 (2020) 101047

5. Conclusions

Flotation-REST may be a promising treatment for insomnia.
However, more controlled studies are needed, concentrating upon
people with clinically verified sleep problems such as insomnia disorder
and using methodologically sounder sleep measures. Accordingly, our
group is currently evaluating the results of a small clinical trial (single-
case experimental design) of six participants diagnosed with insomnia.
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