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ABstRAct
Background: Inside attendants working in hyperbaric chambers are exposed to risks related to the hy-
perbaric environment, handling and care. The aim of this study is to review the literature focusing on the 
impact of this activity on health.
Materials and methods: This is a literature review using the Medline database.
Results: Eight articles studied decompression illness (DCI). The incidence of DCI ranged from 0 to 37 
per 100,000 sessions in hyperbaric chambers (SHC). The incidence of injuries ranged from 0 to 412 per 
100,000 SHC. The most prevalent cause of accidental death was fire: 77 deaths (patients and attendants) 
between 1923 and 1996. Dysbaric osteonecrosis has been reported in one study only.
Conclusions: Inside attendants face risks in the chamber, even if serious health effects seems rare com-
pared to the total number of SHC.

(Int Marit Health 2018; 69, 1: 58–62)
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INtRODUctION
Hyperbaric oxygen therapy is a therapeutic means of 

administering oxygen via the lungs at a higher pressure 
than standard atmospheric pressure [1]. This treatment 
can be administered in one-place chambers or multiplace 
chambers and in the latter case, attendants accompa-
ny patients during recompression. The theory behind this 
therapy is based on work done by Haldane et al. [2] on 
recompression after desaturation accidents. The treatment 
is based on the reduction of bubble size by the oxygen 
pressure, in order to speed up tissue desaturation. There 
are many different recompression protocols depending on 
the type of accident, response time and how advanced the 
patient condition is; secondary recompression may indeed 
be necessary [3]. Hyperbaric oxygen therapy can be done 
in pressure chambers with or without the presence of an 
attendant. This attendant may provide technical support 

during hyperbaric chamber sessions, such as mechanical 
ventilation, blood gas measurement etc. [4]. Hyperbaric 
chamber attendants accompanying patients are exposed 
to numerous health risks. 

They are mainly exposed to repeated hyperbaric cham-
ber sessions, that is to say exposed to hyperbaric pressure. 
As a result, they may be exposed to the same risks as div-
ers: decompression illness (DCI) and barotraumas [5]. DCI 
are mainly due to the formation of intra- or extravascular 
bubbles, due to the decrease in pressure [5]. DCI covers 
both alveolar gas emboli and venous gas emboli. Emboli 
are introduced into the arterial circulation. The decom-
pression sickness is caused by in situ bubble formation 
from dissolved inert gas. DCI can lead to different organ 
damage. The most severe damages occur with the cerebral 
and medullary DCI. They can cause epileptic seizures or 
paralysis. Cochlear-vestibular DCI may cause vertigo. There 
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are also osteo-articular lesions such as bends and dysbaric 
osteonecrosis [6]. Barotrauma results from gas expansion 
because of the Boyle-Mariotte Law: when pressure decreas-
es, volume increases [7]. Barotrauma are known among 
recreational divers [8]. The most common barotrauma are 
located in the thorax, but other locations are possible, es-
pecially on the eardrums and sinus [9, 10]. 

What are the risks for hyperbaric chamber workers? In the 
1960s, Ledingham and Davidson [11] showed the absence 
of dysbaric osteonecrosis amongst attendants; they also 
showed that attendants only presented occasional feelings 
of discomfort, or passing episodes of dizziness. However, 
this study did not benefit from much hindsight: only 3 years.

Workers may be exposed to other health risks due to 
specific activities in the hyperbaric chamber. For example, 
some therapeutic procedures are done in the chamber. In 
consequence, such as other health care workers, atten-
dants are also exposed to infection risks and risks related 
to handling. There is little documented information about 
this in literature [12]. Therefore, it would seem logical to 
raise questions about the impact on the health of chamber 
attendants. The aim of our study is, therefore, to review 
the information given in literature about health effects of 
hyperbaric exposure on chamber attendants.

MAtERIALs AND MEtHODs
This is a Medline® and Scopus® literature review cov-

ering publications until 01/10/2017. Keywords used were 

“hyperbaric chamber”, “inside attendant”, “occupational 
accidents [Mesh]”, “occupational diseases [Mesh]”.   

Criteria for inclusion were the following: English, French 
or Italian articles were selected. The pertinence of results 
was analysed according to titles and abstracts available on 
Medline®. Studies talking about health effect on chamber 
attendant were retained. Manuscripts detailing effects of 
hyperbaric exposure on professional or recreational divers 
and on patients who were not caregivers were excluded. 
Basic science articles have been excluded, such as, studies 
on bubble formation after exposure, or study about leisure 
dive, or about hypobaric exposure (Fig. 1).

REsULts

DEcOMPREssION ILLNEss 
Decompression illness (decompression sickness and 

arterial gas embolism) is very rare amongst chamber atten-
dants. A case report was published in 2012. It described  
a 50-year-old nurse with type II medullary DCI, appearing  
1 h after treatment [13]. Investigations carried out during 
the following months revealed the presence of a patent fo-
ramen ovale. Several studies have assessed the occurrence 
of DCI in hyperbaric chambers [12, 14–19]. 

Uzun et al. [17] reported a retrospective study over 
a 10-year period. There was no DCI in 4532 hyperbaric ses-
sions. As for Cooper et al. [20], they carried out a retrospective 
study over a 14-year period in a centre for hyperbaric medi-

® ®Medline  and Scopus  literature review until 01/10/2017 in English and French

Keywords used were “hyperbaric chamber”, “inside attendant”, 
“occupational accidents [Mesh]”, “occupational diseases [Mesh]”

®Medline : 32 articles
®Scopus : 39 articles

Titles or abstracts

Full text

Science articles
Articles about patients

Articles about treatment
Exposure out hyperbaric chamber
Exposure to hypobaric chamber

Exclusion: 57 articles Inclusion: 14 articles

Articles about occupational diseases 
and occupational accidents 
among hyperbaric workers

Figure 1. Flow chart
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Table 1. Studies and number of health event in hyperbaric chamber attendants

study sHc Health effect issues

Pougnet et al. [12] Retrospective study:  
12 years

Every health effect 8072 2 DCS (bends)
3 AGE
0 CNOT
14 ENT barotrauma
3 exposure to blood and body fluids
4 handling injuries

Matos et al. [14] Retrospective study: 4 years Every health effect 5013 0 event

Doolette et al. [15] Retrospective study: 3 years DCI 1527 0 event

Cooper et al. [16)] Retrospective study:  
14 years

DCI injuries 6062 0 DCI
25 injuries

Uzun et al. [17] Retrospective study:  
10 years

DCI 4532 0 DCI

Hansen et al. [18] Retrospective study: 1 year DCI 1207 0 DCI

Witucki et al. [18] Retrospective study: 
28 years

DCI
CNOT

24,616 0 event

Bell et al. [21] Retrospective study:  
23 years

DCI
Chamber attendants  
working in altitude

28,747 4 DCS

AGE — arterial gas embolism; CNOT — central nervous oxygen toxicity; ear, nose and throat; DCI — decompression illness; DCS — decompression sickness; ENT — ear, 
nose and throat; SHC — sessions in hyperbaric chamber

cine. Out of the 6062 sessions, there was no DCI (Table 1). 
The incidence of DCS was therefore 0%; 95% confidence 
interval 0–0.06%. 

Witucki et al. [19] did a retrospective study over a 28- 
-year period with the use of three recompression protocols. 
They reported no cases of DCI, and no oxygen toxicity. How-
ever, their results showed that certain decompression tables 
were rarely used, such as the Navy Table for sessions of 
less than 80 min and their protocol for sessions of over 120 
min. No events were described during this period (Table 1). 

Pougnet et al. [12] reported the incidence of accidents 
and illnesses in chamber attendants working in 12 cen-
tres from 2005 to 2011. The study focused on all types of 
accidents occurring in hyperbaric chambers. Occurrence 
of Arterial Gas Embolism was 37 per 100,000 exposures.

Bell et al. [21] reported the incidence of DCI in inside 
chamber attendants working in chambers which were lo-
cated in cities at high altitude. This study was conducted in 
two centres. Decompression obligation were managed with 
United States Navy Standard Air Tables corrected for alti-
tude, Bühlmann Tables, and the Nobendem© calculator. In 
one centre, attendants were exposed to 26,900 hyperbaric 
sessions and 4 DCI occurred between 1990 and 2013. In 
the second centre, there were 1847 hyperbaric sessions 
and 1 DCI between 2008 and 2013.

BAROtRAUMA
Concerning barotrauma, Ledingham et al. [11], in the 

1960s, reported no barometric otitis in contrast with the 

Pougnet et al. [12] study which showed that the majority of 
accidents in hyperbaric chambers were cases of baromet-
ric otitis. The incidence was 173 per 100,000 sessions.

OccURRENcE AND INcIDENcEs Of OtHER 
HEALtH IssUEs LINKED wItH wORKINg  
IN HyPERBARIc cHAMBERs

Witucki et al. [19] reported 25 cases of injuries during 
chamber sessions per 6062 sessions; in other words the inci-
dence was 412 per 100,000 sessions. The Pougnet et al. [12]  
study focused on all types of accidents. The incidence of 
all types of accidents was 372 per 100,000 hyperbaric 
sessions, which includes the incidence of accidents due 
to carrying/handling patients: 50 per 100,000 sessions, 
and the incidence of accidental blood exposure: 37 per 
100,000 sessions. 

A study using cerebral magnetic resonance imaging 
(MRI), comparing 10 chamber attendants and a control 
group of 10, showed that the former had more hypersignal 
abnormalities than the control group [23]. However, the 
differences were not significant (p = 0.147). Moreover, the 
groups differed with respect to tobacco consumption which 
could influence the results.

Osteonecrosis was studied by Ozkan et al. [23]. They 
performed MRI on the shoulders, hips and knees of  
12 hyperbaric chamber attendants. No cases of osteone-
crosis were detected. However, seniority in their work posi-
tions in the hyperbaric chamber was 3.8 years on average 
(extremes: 1–9).
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DEAtHs IN HyPERBARIc cHAMBERs
One death from DCI was described [24]. Moreover, 

Sheffield and Desautels [25] submitted a literature review 
on fires in hyperbaric chambers. Seventy seven persons 
(chamber attendants and patients) died from fire in cham-
bers between 1923 and 1996. The main supposed causes 
of fires were: smoking, electrical short in air conditioner, 
and static electricity.

DIscUssION
Our literature review showed that occupational acci-

dents amongst hyperbaric chamber attendants are rare. 
They can, however, be very serious. Therefore, the risks 
are far from negligible. Accidents are either associated with 
working in a hyperbaric environment, such as decompres-
sion accidents, or associated with caring such as accidents 
of blood exposure. 

The methodology of our review was, however, limited. 
For example, certain articles could not be found on Med-
line. It is possible that other accidents have been reported 
in literature. However, on the whole, our literature review 
probably does not underestimate the risk of accidents in 
hyperbaric chambers and the occurrence of illness due to 
hyperbarism. Indeed, there has to be a publication angle for 
these occurrences [26]. Only a prospective multicentric study 
over several years would make it possible to accurately de-
termine the incidence and prevalence of these health issues. 

We have observed several shortcomings in studies car-
ried out to date. Most importantly, the majority of articles 
have only studied DCI. However, hyperbaric chamber atten-
dants are exposed to many other professional risks, such 
as caring and handling. The cramped conditions in some 
chambers could increase these risks compared with other 
medical care structures. Likewise, few studies concentrate 
on the long term health effect of hyperbaric exposure, such 
as osteonecrosis. Regarding the single study reporting on 
osteonecrosis, the group was small with only 12 subjects. In-
deed, the prevalence of osteonecrosis amongst professional 
divers has been reported to vary between 0% and 70% [6]. 
Amongst divers respecting European and North American 
decompression tables, this prevalence was low and the 
illness only appeared after several years of exposure. A care-
fully designed and detailed study of injuries and illnesses in 
chamber attendants would, therefore, be of interest.   

Certain hyperbaric protocols have not been studied yet 
in sufficient detail to disclose their potential risk for hyper-
baric chamber attendants [19]. In the Witucki et al. [19] 
study, only the number of dives with an adapted protocol 
for short hyperbaric exposure was low: 229 over 28 years. 
Their overall results showed a low probability of DCI and 
oxygen toxicity accidents. 

No matter how low the probability might be, the risk 
remains significant when the potential seriousness of these 
accidents is taken into account: for example, the case of 
the reported death of a nurse [24]. This is the background 
for the study by Cooper et al. [20] reporting the incidence of 
venous gas embolism in chamber attendants under real-life 
conditions using Doppler monitoring. They were able to test 
their tables and carry out a risk assessment for attendants. 
This method was used by other teams and has led to the 
elimination of certain tables deemed too risky with regards 
to bubble formation [27]. Moreover, the use of transcranial 
Doppler could also be used as primary prevention for de-
tecting foramen ovale in chamber attendants. Indeed, the 
persistence of a patent foramen ovale represents a risk to 
develop DCI [28, 29]. However, there is no consensus on 
this subject. 

As far as secondary prevention is concerned, hyper-
baric chamber attendants should be aware of the incurred 
risks. They should also receive training on early detection 
of DCI symptoms and, while working, be suspicious of DCI 
occurring [26].

Other teams specify protocols for emergency measures 
in the case of accidents in hyperbaric chambers [19]: such 
as the availability of oxygen masks. These emergency 
measures should also take into consideration all types of 
accident. For example, one of the main risks is fire; one lit-
erature review showed that fire was the cause of 77 deaths 
(patients and chamber attendants) during the 20th century 
in hyperbaric chambers [30].

It is difficult to compare protocols from one article 
to another: some of them have extrapolated informa-
tion regarding protocols adapted to diving in water. They 
transposed this information to chamber sessions. This, in 
particular, was the case for the Witucki et al. team [19].  
Other teams have developed other protocols. For example, 
Larsson et al. [31] suggest that the chamber attendants 
should breathe hyperoxic nitrogen-oxygen gas mixtures 
(Nitrox), thereby making sessions of over 200 min possible. 
The safety of chamber attendants breathing Nitrox remains 
to be verified. A prospective study would be necessary to 
do these types of comparisons.

cONcLUsIONs
Work in hyperbaric chambers exposes people to nu-

merous risks. During the 20th century, several people 
have died, in particular in fires, and only one of them 
died following decompression sickness. As for chamber 
attendants, DCI is the main complication studied and 
reported, although other types of accidents are more com-
mon such as injuries and illnesses directly related to the 
care of patients. 
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