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ABSTRACT

Background and Purpose: Personal service establishments are abundant such as
piercing shops, tattoo parlours, spas and now float spas. Sensory deprivation tanks were
popular in the 1980s and have come back as a new way to relax, reduce pain and relieve
stress and to provide a complete deprivation of the senses. The sanitation of these tanks
have caused concern in the public health field as bacteria and parasites can easily live and
proliferate in the tank water. Environmental Health Officers (EHOs) have to keep up to
date with new or returning technology in order to provide information to the public and to
ensure their safety. This research project investigated EHOs with differing years of
employment in the field, geographic working location and age and their knowledge of
sensory deprivation tanks.

Methods: A survey created in Google Forms and Survey Monkey was disseminated
through e-mail who then forwarded an e-mail to all EHOs in BC. The survey asked
demographic questions, health and safety, sanitation and disinfection and general
knowledge of floatation tanks. A t-test and ANOVA was used to analyze the data.
Results: Three comparisons were tested: first was the number of years an EHO has
worked in the field and their test score; second was their age and test score; and last was
their geographic location and test score. The null hypotheses were not rejected as the p-
value was found to be greater than 0.05 for all of the variables analyzed.

Discussion: Overall, there was weak knowledge in EHOs and due to the small sample
size there was weak statistical significance between the associations found regarding the
number of years an EHO has worked in the field, their age and geographic location where
they work compared to their test scores.

Conclusion: More information needs to be provided to all EHOs to keep them updated
on new personal service establishments.

Keywords: Floatation tanks, sensory deprivation tanks, environmental health officer, knowledge, BC,
public health, personal service establishments, PSE, float tank, REST tank, isolation tank

Introduction centimeters of water fully saturated with
Flotation tanks are increasing in popularity. pounds of dissolved magnesium sulphate
With just a quick Google search one will (Epson salts), causing the person to simply
notice several float spas (approximately float in the tank further enhancing the sensory
eleven) available in the Metro Vancouver area. ~ deprivation (2, 3). Flotation tanks are also
The idea behind these isolation tanks is to referred to as sensory deprivation tanks,
completely deprive oneself of all senses (1). restricted environmental stimulation technique
The tanks are kept close to body temperature. (REST) tanks or isolation tanks.

There is no light, sound or smell in the tank; This floating practice is used in

complete isolation (1). What completes the complementary and alternative medicine
sensation is that one is floating in 30-45 therapies to help reduce stress and pain by



decreasing blood pressure, muscle tension and
heart rate (4). Some individuals use it to
increase their well-being or enhance their
creativity by entering an altered state of
consciousness (4). There is increasing
evidence about the successful use of isolation
tanks in chronic pain therapy, Asperger
syndrome and attention deficit hyperactivity
disorder (ADHD) (4).

The literature surrounding the psychological
and physiological aspects of floating date back
to the 1950s, however, information regarding
the sanitation is significantly lacking.
Disinfection is important in water as it
eliminates many potential pathogens which
include Escherichia coli, cryptosporidium, and
Pseudomonas aeruginosa (5, 6). These are
commonly implicated in warm recreational
water and are rapidly spread. E. coli and
cryptosporidium can cause prolonged diarrhea
(5). P. aeruginosa causes
dermatitis/folliculitis, a skin infection,
resulting in a rash which can lead to pus-filled
blisters (6).

Environmental Health Officers (EHOs)
inspect personal service establishments (PSEs)
which flotation tanks fall under, but are
lacking legislation and guidelines regarding
disinfection as this is industry has recently
experienced renewed interest. Due to this
revival of the industry EHOs may not have the
necessary knowledge specific to the tanks.
Sensory deprivation tanks should follow
disinfection protocols as they are not immune
to bacteria. The water in these tanks is filtered
in between floaters and the water is completely
changed approximately every ten weeks (7).
Float House, a flotation tank spa in the
Vancouver Coastal Health (VCH) district
indicate on their website that they are required
to use a disinfectant, “bromine”, in accordance
with VCH (7). Research is being done on the
sanitation of these tanks and a recent guideline
has been developed.

Evidence Review

General Recreational Water Disinfection
The primary contamination of recreational
waters is from feces which can result in
infection when disinfection is not adequate
enough (5, 8). Potential microbial hazards
include viruses, bacteria, protozoa, and fungi
(5, 8).

To control these microorganisms,
chlorination or bromination (supplemented
with other disinfection) along with filtration is
recommended (8). Supplemental forms of
disinfection include: ozone, and ultraviolet
radiation (8). The levels of these disinfectants
vary across countries but the basic principles
remain the same: have disinfection and have
residual in the water to maintain disinfection
levels when new contamination arises. The
World Health Organization states that free
chlorine (chlorine residual left in the water)
should be no higher than 3 ppm in public
pools, no higher than 5 ppm in hot tubs with
the pH between 7.2-7.8 (8).

Another common disinfectant is bromine,
the total concentration should not exceed 4
ppm in public pools and should not exceed 5
ppm in hot tubs with the pH between 7.2-8.0
(8). Looking at these concentrations the
sensory deprivation tanks should be close to
the hot tub range as the temperature in a tank
tends to be higher than 32°C.

The last disinfectant that has been suggested
for sensory deprivation is hydrogen peroxide
(9). The WHO does not list recommended
levels because it is only used in small systems
(8). This information gives a basic outline for
disinfection but only applies to recreational
water that is not saturated with magnesium
sulphate which can change the water chemistry
thus potentially changing the disinfectant
properties. An examination of the literature
available for isolation tanks was looked at
through Canada, other countries and lastly BC
guidelines.



Canadian Legislation and Guidelines

Health Canada does not have any legislation or
guidelines for sensory deprivation tanks, they
only have guidelines for infection prevention
in terms of tattooing, body piercing and
electrolysis (10). PSEs are governed at the
provincial level in Canada (10). Only Alberta
and Manitoba have legislation for PSEs other
provinces do not have guidelines or legislation
towards sensory deprivation tanks.

Alberta: Alberta Health developed “Health
Standards and Guidelines for Personal
Services” in 1995 (11). Their concern was all
areas in personal service establishments as the
transmission of infectious agents and blood
borne agents is high (11). For sensory
deprivation the organism of concern is
Pseudomonas. The guidelines are outdated but
are vague and open to interpretation allowing
them to be adapted for modern times.

They classify items that need disinfection,
sterilization and/or cleaning into three
categories of critical, semi-critical and non-
critical (11). Sensory deprivation tanks can fall
into non-critical. Non-critical are items that
come in contact with the body but do not
penetrate the skin. This would include the tank
as it should never be penetrating skin and
causing harm in that sense. For non-critical
items the guidelines recommend a low level of
disinfection (11). Disinfectants that are
considered low level are QUATS which does
not appear to be adequate enough to destroy
Pseudomonas and fecal bacteria while
providing a residual in the water. The
guidelines do not discuss sensory deprivation
tanks directly and are more focused on
tattooing and piercing.

Alberta also has the “Personal Services
Regulation” which is open to interpretation
and mostly contains general information about
sanitation and duties (12). Alberta also has
related guidelines; however, they are only for

tattooing, electrolysis, barbering and
hairstyling, esthetics and piercing.

Manitoba: “Personal Service Facility
Guidelines” is the document used in Manitoba.
It was established in 2013 and is 21 pages long
and only mentions floatation tanks in their list
of types of personal services (13). Similar to
the Alberta guidelines and regulations this
document is vague and open to interpretation.
This document delves into a variety of topics
such as documentation and record keeping,
construction and design, maintenance, and
disinfection (13). They also follow the WHO’s
document about the classification of items for
disinfection (13).

Winnipeg has a regulation called the “Body
Modification By-Law” which comes up when
searching for sensory deprivation tank
regulations in Manitoba. This document
though only sees body modification as
tattooing, piercing (not including ears),
scarification, implant insertion (14). Other
than these two documents, Manitoba does not
have any other information regarding isolation
tanks.

Other Countries

Australia: Australia has an extensive document
for PSEs covering a wide range of
establishments. Additionally where this
publication is located there are information
sheets for clients (15). Their “Health
Guidelines for Personal Care and Body Art
Industries” may cover a lot of areas but their
flotation tank section is only a brief paragraph.

It is found that the main infection risk for
flotation tanks is the salty water that is reused
in between clients (15). Therefore, both
internal and external surfaces should be kept
clean and abrasive cleaners should not be used
as they can cause corrosion due to the high
concentration of salt (15). It also includes a
statement regarding checking the filters and
conducting regular maintenance, something



that has not been seen in the previous
guidelines that have been examined (15). It
also links to part A: 4.2.2 of the document
which is routine cleaning of work surfaces
(15). This is to ensure the tank is properly
maintained and that gloves are routinely
changed along with towels.

Lastly the guidelines bring up that when oils
and creams are applied to help protect the skin
that appropriate dispensing procedures should
be followed (15). Dispensing of liquids is gone
into further detail in part A: section 2.5 of
dispensing (15).

In the “Health Information Sheet for
Flotation Tanks for Clients” it is a small
section broken down into what a flotation tank
is and what the operator is required to do (16).
The ‘operator requirements’ is a summary of
what is found in the guideline about
maintenance, cleanliness and the dispensing of
oils and creams (16).

United States of America: Similar to Canada,
the USA does not have federal regulations or
standards regarding not just sensory
deprivation tanks but all areas of PSEs. These
regulations are up to individual states and only
California and Virginia have regulations and
bills. The National Sanitation Foundation
(NSF) was established at the University of
Michigan: School of Public Health (17). The
NSF is non-governmental but helps develop
standards for public health officials to ensure
safety for the public (17). Secondly, the
Floatation Tank Association is working to
develop a set of standards for health
departments to follow when inspecting float
spas (18).

The NSF standards for flotation tanks are
based on product manufacturers and public
health official opinions as well as their own
expertise in spas and other recreational waters
(2). The standards list twenty points, several
related to the design criteria for the tank. In

regards to disinfection NSF recommends
following the manufacturer’s cleaning process
and that disinfection should be completing a
minimum 3-log reduction of two different
microorganisms (2). Having a supplement
treatment system such as ozone or UV light is
recommended (2). If ozone is used then off-
gassing should be monitored and tested
regularly (2). An interesting aspect that NSF
has included is that if an operator chooses to
only do the supplementary disinfection that
they can achieve the 3-log reduction (2). The
entire treatment system (filtration and
disinfection) should have a minimum of a
3,000 hour life testing where it still achieves
the 3-log reduction (2). These standards are
extensive and detailed and provide alternatives
for those who do not want to use strong
chemicals. The standards are still being
modified to incorporate experience and
knowledge from other groups involved in
flotation tanks.

The Floatation Tank Association (FTA) has
a different idea regarding standards. The FTA
is a community who is making
recommendations for best practices regarding
flotation tanks by setting out guidelines that
they wish will be used around the world (18).
The group is not government run and provides
simple standards that require no chemical
disinfection from chlorine or bromine (9).
They rely entirely on hydrogen peroxide,
filtration between clients, ozone and UV and
state that the high concentration of salt and
dark environment prevents the growth of
bacteria (9). The water shall be kept at <200
CFU aerobic plate count with no total
coliforms according to the FTA (9). The
standards for hydrogen peroxide is 20-100
ppm with an ideal range of 30-40 ppm, ozone
is a maximum of 0.05 ppm (9). This
association contradicts what the health
authorities and the NSF say.



BC Guidelines: British Columbia is similar to
the other provinces and countries in that there
is no legislation directly towards sensory
deprivation tanks. However, in January 2016 a
guideline was completed regarding sensory
deprivation tanks called the ‘Guidelines for
Floatation Tanks’. The Regulated Activities
Regulation in the Public Health Act in Part 2:
Division 1 addresses PSEs (19).

The regulation is short and only addresses
the need for an adequate supply of hot and
cold water, or hand washing facility, minors
being prohibited from tanning facilities, and
signs needed for tanning facilities (19). This
regulation does not provide EHOs with any
support when they are in the PSEs, this is why
guidelines have been used to accompany this.

“The Guidelines for Personal Service
Establishments” in BC is similar to the
previous guidelines. Nothing directly
discussing isolation tanks only suggestions for
preventing health hazards, general sanitation
of critical and non-critical items, and infection
control (20). EHOs established a set of
guidelines dedicated to flotation tanks because
the information that is available to work with
is very minimal.

The ‘Guidelines for Floatation Tanks’ was
written by the Health Protection Branch and
Ministry of Health (21). It was developed
through the health authorities, Ministry of
Health and with industry input. For
disinfection the guidelines recommend
automatic disinfection equipment be installed
in the flotation tank with chlorine (free
chlorine must be between 3ppm-5ppm and
combined chlorine less than 1ppm) or bromine
(concentration between Sppm-8ppm) being
used as primary disinfection (21).
Supplementary disinfection (ozone and UV) is
recommended to improve water quality but
should not replace primary disinfectant (21).
Filtration is required and should be able to

complete three turnovers between clients, this
means that the water in the tank is being
replaced once every five minutes (21). What is
interesting and differs from the FTA is that
these guidelines do not recommend hydrogen
peroxide as it has limited ability in controlling
bacteria (21). These guidelines will be a useful
tool for EHOs when performing inspections
and plan approval.

Purpose

The purpose of this research study was to
examine environmental health officers’
knowledge about sensory deprivation tanks.
Specifically, this study compared knowledge
of EHOs who have been in the field less than
five years to the knowledge of those who have
been in the field for five years or more.
Additional comparisons of age and geographic
location was conducted.

Methods

A questionnaire was developed using Google
Forms and Survey Monkey. The survey was e-
mailed to Gordon Moseley, President Elect for
BC Branch of CIPHI who then sent it out to all
EHOs who are CIPHI members across all
health authorities in BC. The e-mail had a
script in the message along with the link to the
survey. The survey had a cover letter and the
consent form followed after. If the respondent
chose “no” on the consent form then the
survey took them directly to the end where a
“thank you for participating” message
appeared. If they chose to respond the survey
commenced.

The survey’s first component contained
demographic questions that asked age, how
long they have been working in the field, the
type of area they work in (whether rural, semi-
urban or urban) and gender. The next section
asked fifteen questions on general knowledge,
sanitation and disinfection and health and
safety of the tanks.



From the fifteen questions, fourteen of them
had correct and incorrect answers and one was
excluded as the answer was not clear. A score
was given for the number of correct answers.
The answers were automatically saved in
Google Forms and Survey Monkey which
were accessed and exported into Microsoft
Excel. That data was formatted and inputted
into Statistical Analysis System (SAS).

Results

The study data was analyzed using a two-
tailed t-Test and ANOVA in SAS. All data
collected in Google Forms and Survey
Monkey was exported to Excel where
descriptive statistics were done and the raw
data was formatted for SAS analysis.
Descriptive Statistics: An overall summary
score of all of the respondents was conducted
and it was found that the mean score was 7.6
correct responses out of 14 questions
(approximately 54%) among 33 participants.
The lowest score achieved was a 4 out of 14
(approximately 29%) and the highest score
was 12 out of 14 (approximately 86%). The
standard deviation (SD) was 2.0. No outliers
were indicated as the lowest score of 4 was
achieved twice and the highest score was not
unrealistic.

For knowledge scores and the number of
years an EHO has worked in the field the
mean score for those who had less than five
years’ experience was 7.0 and for those with
more than five years’ experience the mean
score was 8.0. There were more respondents in
the more than 5 years’ experience group (21
participants) than the less than 5 years’
experience group (12 responses). The SD was
1.9 and 2.0 respectively. Test scores and the
age of the respondents were compared in two
ways. First they were broken up into five
different age categories which were 20-30
years, 31-40 years, 41-50 years, 51-60 years
and 61 year and over. The number of
respondents in each group were low with 11 in
the first group then in order of increasing age 9

responses, 7 responses, 3 responses and 3 in
the last group. The mean scores between these
age groups increases up to the 51-60 bracket
and then decreases slightly in the 61+ group,
the means were 7.2, 7.6, 7.7, 8.3, 8.0 with
increasing age brackets (See Graph 1). The
SDs were 1.8, 2.2, 2.6, 1.1 and 2.0 for
increasing age brackets.

Age groups were then condensed into two
categories, 20-40 years and 41 years and older.
This increased the number of respondents for
the two groups (20 in the first group and 13 in
the second). The means still had the increase
with a mean score of 7.4 in 20-40 years group
and a mean score of 7.9 in the 41 years and
older group. The SD was 2.0 and 2.1
respectively again indicating wide variation
around the mean.

Lastly, the knowledge scores were compared
to the different geographic locations of urban,
semi-urban and rural. As expected urban had a
higher mean score of 8 followed by semi-
urban with 7.4 and rural with 7. The SDs were
again high indicating variation around the
mean at 1.6 for urban, 2.7 for semi-urban and
2.1 for rural. Participant numbers were higher
in urban at 16 responses and 8 responses were
in the semi-urban and rural groups. Only 32 of
the total 33 participants were used in this
analysis as the one respondent chose “Other”
as their geographic location, since they were
the only one they were excluded.

Inferential Statistics: Data from the survey
was inputted into Excel which was formatted
into two columns for SAS analysis. A two-
tailed t-Test was conducted on ages that had
been condensed into two categories (21 to 40
years and 41+ years) with knowledge scores.
Another two-tailed t-Test was done on number
of years the EHO has worked with knowledge
scores. Lastly, a parametric ANOVA was used
on geographic location and knowledge scores
as well as full age ranges and knowledge
scores.



Comparison | Test p-value

Knowledge
and Number
of years
worked

t-test 0.1879

Knowledge
and
Condensed
Ages

t-test 0.4284

Knowledge
and All Ages

ANOVA 0.9416

Knowledge | ANOVA 0.5071
and
Geographic

Location

T-Test Analysis of Test Scores and Number of
Years Worked in the Field: A two-tailed t-Test
was chosen for the analysis of the numerical
knowledge score and number of years worked
in the field. A test for normality was
completed and all p-values were above 0.05
indicative that the data was normally
distributed, therefore, the independent samples
t-test was used. The p-values was 0.1879,
which is above the acceptable limit (p<0.05)
therefore the null hypothesis was not rejected.
T-Test Analysis of Test Scores and Age: A
two-tailed t-Test was chosen for the analysis
of numerical knowledge scores and the two
condensed age groups (21-40 years and 40+
years). A test for normality resulted in p>0.05
therefore, the independent samples t-test was
used. The p=0.4284 which is above the 0.05
limit. Therefore, the null hypothesis was not
rejected.

ANOVA Analysis of Test Scores and Age: An
ANOVA test was conducted for knowledge
scores and all age groups as there were more
than two categories. A goodness of fit test was
conducted for normal distribution and all p-
values were greater than 0.05 therefore, a
parametric ANOVA was chosen. The p-value
was greater than the acceptable limit of 0.05
(p=0.9416) therefore, the null hypothesis was
not rejected.

ANOVA Analysis of Test Scores and
Geographic Location: A goodness of fit test
was conducted for the analysis of knowledge
scores and the three types of geographic
locations. It was found the results were
normally distributed and a parametric
ANOVA was chosen. The p-value was greater
than 0.05 at p=0.5071 therefore the null
hypothesis was not rejected.

Discussion

All three null hypotheses were not rejected as
the p-value was larger than 0.05. It is
important to note that although the null
hypotheses was not rejected there is still the
potential that these results could be impacted
by the small sample size. Some important
information was extracted from the results that
may help to drive further research. The scores
for all respondents was relatively low with
only an average score of 54%. This is just
barely a pass in most institutions and is
indicative that EHOs in all areas need to
enhance their knowledge in this area. Overall
the knowledge of EHOs was low and there
were no associations between age, years
worked and geographic locations and the
scores attained.

Number of Years Worked in the Field and
Knowledge Scores: For knowledge scores and
the number of years an EHO has worked in the
field those who had less than five years
experience had a lower score (7.0) compared
to EHOs more than five years experience
(8.0). If there were more participants this
could indicate that those who are just entering
the field may need to do more research into
this area. Also this may be a result of newer
EHOs potentially being overwhelmed with
information and still learning the field.

Age and Knowledge Scores: When the
knowledge scores were compared to age there
is a steady increase of the mean score from the
age group 21-30 years old to the 51-60 years
old group, then there is a small drop in mean
score for the 61 years and older group. This



could be indicating a relationship between age
and knowledge if more participants were in
each test group. The increase in age is similar
to that of the number of years an EHO has
worked in the field, as those who are older will
have been in the field far longer than younger
EHOs. The decrease in knowledge scores for
those in the 61 years and older group could be
because this group is starting to retire or are
retired, meaning they are no longer invested in
learning about newer PSEs.

Geographic Location and Knowledge Scores:
The last comparison for knowledge scores was
on the geographic location that EHOs worked
in. This was divided by rural, semi-urban and
urban. It would be expected that those living in
urban environments would have a higher level
of knowledge of float tanks as the businesses
are located in urban centers. This was seen in
the mean scores where in urban it was 8, semi-
urban was 7.4 and rural had a mean score of 7.
If there was a larger sample size this difference
may have been more pronounced and shown to
have statistically significant associations.

Recommendations

Health Authority: Based on this study it is
recommended that health authorities stay up to
date with newer technologies in all fields
including PSEs. This could be done by
providing an online forum where EHOs can
contribute ideas, or new information about the
various areas in public health. Additionally,
health authorities should make frequent
announcements about new guidelines,
legislation or information being produced for
EHOs to access. Another way this could be
done is by requiring EHOs to take mandatory
courses online about newer technologies with
short tests at the end of each module.
However, this can be time consuming and may
create too large of a workload for EHOs.

By staying up to date, EHOs can discover
public health problems more rapidly during an
inspection and they can provide accurate
information to the public about health risks.

The public will acknowledge the EHOs as
being a knowledgeable authority figure whom
they can rely on for accurate information.
Current Study: It is also highly recommended
to allot more time to developing a thorough
and comprehensive survey as well as allowing
more time for response collection. If possible,
it would be ideal to have access to the e-mails
of all EHOs so that reminder e-mails could be
sent out.

Producing a larger survey that is more
comprehensive and reflective of the new BC
guidelines will demonstrate if the scores were
a result of the low number of questions
offered, meaning the EHOs weren’t given a
large enough opportunity to demonstrate their
knowledge, or if the obtained knowledge score
from this study was accurate.

Limitations

The limitations surrounding this study were
that, the requirement that e-mailed surveys be
sent through another person (Gordon Moseley,
BC CIPHI Branch, President) and insufficient
time. By having to e-mail the survey through
someone else instead of distributing a mass e-
mail to all EHOs in BC it prevented the
distribution of reminder e-mails to complete
the survey. Reminder e-mails are necessary to
remind individuals to conduct the survey as
the original could have been easily lost or
forgotten. Insufficient time was the largest
limitation of this study as it impacted the
collection period and the ability to develop a
standardized questionnaire. This study was
only given a few months to prepare, distribute
and collect results, therefore, more time would
allow for an increase in responses.
Additionally, if more time was allotted then a
standard questionnaire could have been
developed and the rigour of the questionnaire
could have been established.

It was noted that one question which asked
“Some float spas do not want to use chlorine
or bromine because they think:” This question
can be answered solely based on opinions of



the EHOs as no evidence is clear on what the
actual reasons are. Therefore, this question
was eliminated from the statistical analysis. In
the end there were only 14 knowledge
questions that were used, this could have
impacted the results as it does not provide a
large variety.

Future Research

Examination of the actual sensory deprivation
tank water would be an ideal direction to take.
This will help to provide data regarding the
types of microorganisms present in the water.
Additional studies could include inoculating
tank water with microorganisms and then
examining various disinfectants over a range
of differing concentrations to determine the
best disinfectant for the tanks.

A replication of this study could also be
conducted but with a more robust survey.
Also, managers, operators and employees of
float spas could be surveyed and compared to
EHO knowledge. Or an opinion survey of
disinfection and float spas between EHOs and
the employees of float spas. Currently there is
only 12 float spas in Metro Vancouver,
therefore, this may be problematic but with
their increase in popularity could lead to more
spas opening up.

Conclusions

Results indicated overall weak knowledge in
EHOs in BC regarding health and safety of
floatation tanks. There were weak statistically
significant associations between knowledge
and the variables compared which could be
reflective of a small sample size. Additionally,
the survey itself should incorporate more
questions as this could have also been a cause
of the results.
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