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Abstract
(MacInnes L, Baines C, Bishop A, Ford K. Patient knowledge and experience of hyperbaric oxygen treatment. Diving and 
Hyperbaric Medicine. 2021 March 31;51(1):72–77. doi: 10.28920/dhm51.1.72-77. PMID: 33761544.)
Introduction: This paper presents a quantitative and qualitative study exploring patients’ knowledge and experience of 
hyperbaric oxygen treatment (HBOT).
Methods: Participants included 29 patients with appropriate indications who were undertaking HBOT at facilities in two 
different locations: Hobart, Australia, and Plymouth, United Kingdom. Participants completed surveys prior to commencing 
HBOT, after fi ve sessions, and on completion of HBOT. Semi-structured one-to-one interviews were conducted with each 
individual on conclusion of their course. Data were analysed using descriptive statistics and interpretive description.
Results: Prior to referral, 15/29 (52%) of participants knew HBOT was used to treat divers, and of these, 9/15 (60%) 
were familiar with its use for non-divers. Only one third sought additional information about the process between referral 
for HBOT and attending their medical assessment. Anxiety was a pre-treatment concern amongst participants. However, 
when re-measured after fi ve sessions and upon completion of the HBOT course, anxiety was reduced. The interview data 
revealed themes based around the physical, emotional and social aspects of HBOT: (1) anxiety within self; (2) naivety to 
normalisation; (3) enjoyment being a ‘diver’; and (4) burdens of HBOT.
Conclusions: Many patients experienced anxiety prior to commencing HBOT but, with support, quickly adjusted to treatment, 
transitioning from a state of naivety to normalisation in their experience of the hyperbaric chamber. They enjoyed feeling 
like a ‘diver’ and considered aspects of the burdens of treatment, such as fi nances or logistics, a minor inconvenience. These 
results highlight the need for psychosocial support during treatment by identifying gaps in patient preparation for HBOT.

Introduction

Hyperbaric oxygen treatment (HBOT) is a systemic medical 
intervention in which the patient inhales 100% oxygen at 
greater than one atmosphere pressure within the confi nes of 
a purpose-built hyperbaric chamber.1  HBOT is prescribed 
by specialist medical practitioners for a number of acute 
medical conditions, including decompression illness, and is 
also utilised as part of the medical management for patients 
with chronic conditions, such as hypoxic wounds, soft tissue 
radionecrosis or osteonecrosis.2

HBOT takes place in either a mono-place (single person) or 
multi-place chamber; the latter can seat multiple patients as 
well as a healthcare professional (often a registered nurse 
(RN) or a member of staff with specifi c medical skills).3,4  
HBOT is usually administered daily, fi ve days per week, 
with 30–40 consecutive treatments typically considered 
a full course of treatment for wound and radionecrosis 
indications. The multi-place chamber provides a unique 
situation in healthcare, with the inside attendant and the 
patient together sharing many components of the HBOT 

experience, including being compressed to a prescribed 
increased ambient pressure.

Despite these shared features, understanding the patient’s 
own experience of HBOT could inform improvements in 
patient-centred care and specifi cally patient’s care needs 
when undergoing HBOT.5  A thorough exploration and 
understanding of the burdens, such as anxiety and ear pain, 
associated with HBOT as experienced by patients may help 
drive practice innovations.

The aims of this study were to explore individual patient 
knowledge of HBOT, identify the resources that improve 
patient knowledge, and to explore and compare patient 
experiences of HBOT. Also to assess how the treatment 
impacts the daily life of the patient. The study was conducted 
at two centres in two different countries.

Methods

This study was approved by the Tasmanian Human Research 
Ethics Committee (UTAS HREC No: H0016784) and 
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conducted in accordance with National Health and Medical 
Research Council (NHMRC) guidelines and relevant 
institutional governance procedures. Ethical approval was 
not required in the United Kingdom (UK) as the study was 
considered an evaluation of the service as confi rmed with 
the Research and Development Department of the Plymouth 
facility.

SETTING

The Australian study setting was the Department of Diving 
and Hyperbaric Medicine at the Royal Hobart Hospital, a 
tertiary hospital in Hobart in the state of Tasmania. Data 
were collected from February to September 2018. HBOT 
was undertaken in a monoplace chamber or a cylindrical 
multiplace chamber.

The study setting in the UK was a private hyperbaric 
medical centre, the Diving Diseases Research Centre 
(DDRC Healthcare), Plymouth. Data were collected from 
February 2018 to April 2019. HBOT was delivered in a 
monoplace chamber or cylindrical multiplace chamber.

RESEARCH TEAM

Interviews were conducted by two RNs in Hobart and 
three in Plymouth, all with substantial clinical experience 
in the specialist fi eld of hyperbaric and diving medicine 
and all of whom were involved in the direct care of the 
study participants. Refl exivity, through deliberate and open 
discussion between researchers, allowed for identifi cation 
of preconceptions, and to distinguish between intuitive 
knowledge and new emerging knowledge from data analysis. 
Each research centre reviewed the data and identifi ed codes 
and developing themes. The Hobart research team included 
an independent researcher who was not directly involved in 
patient care.

RECRUITMENT

Adult patients who were undertaking their fi rst course of 
HBOT for either a chronic hypoxic wound, soft-tissue 
radiation injury or osteoradionecrosis were invited to 
participate. Patients who had previously received a course 
of HBOT and those who were due to commence HBOT 
> 4 weeks post-initial assessment were excluded. Similarly, 
patients receiving HBOT under a ‘Marx Protocol’ 
(prophylactic course of hyperbaric oxygen treatment 
undertaken prior and post-surgical/dental procedure) were 
excluded.

PROCEDURE

The same study methods, which combined quantitative 
and qualitative components, were employed at both the 
DDRC and the Royal Hobart Hospital. Data were obtained 
via surveys administered at three pre-set time points, and a 
semi-structured interview with each participant. The pre-set 

time points were immediately prior to commencing their 
fi rst HBOT, after the fi fth HBOT and after their fi nal HBOT.

The survey was paper/computer-based and consisted of 
multiple choice. Likert scale and open-ended questions, 
which all participants were invited to complete. The 
questions were designed to explore individual knowledge of 
HBOT, the experience of undertaking HBOT and the impact 
of HBOT on participant’s lives. Descriptive data, including 
age and total number of HBOT treatments undertaken during 
this study, were also collated. The descriptive statistics 
utilised in this study were not designed to determine 
statistical signifi cance but to summarise data and provide 
a richer context.6

The semi-structured, one-to-one interview (phone or face-
to-face) took place at the completion of the course of HBOT. 
Each interview was audio-recorded, transcribed verbatim 
and analysed by two members of the research team.

The study was underpinned by the principles of interpretive 
description; a constructivist and naturalistic orientation to 
enquiry utilising inductive analytic approaches. This method 
allows researchers to illuminate the characteristics, patterns 
and structure of clinical phenomena in order to generate 
knowledge relevant for the clinical context.7–9  Thematic 
analysis was undertaken as described by Braun and Clarke.10

Each participant provided written consent, which was 
confi rmed verbally at each interaction with the research 
team. Whilst no participants withdrew from the study, not 
all participants completed all four elements.

Results

Thirty-one patients were initially recruited, but two were 
excluded following consent as they did not go on to start 
HBOT within four weeks of assessment. Of the remaining 
29 participants, 20 were based in Hobart (HBT) and nine 
in Plymouth (PLY). Hobart participants included 12 males 

Characteristic Hobart Plymouth

Participants (n) 20 9

Sex (male / female) 12 / 8 6 / 3

Age range (years) 31–84 58–78

Mean HBOT sessions 
per participant

32 41

Reason for HBOT (n)
DW (12)
RP (4)
RC (4)

NDW (1)
RP (2)

ORN (5)
STRN (1)

Table 1
Demographics of study participants. DW – diabetic wound; NDW 
– non-diabetic wound; ORN – osteoradionecrosis; RC – radiation 
cystitis; RP – radiation proctitis; STRN – soft tissue radiation 

necrosis
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and eight females, with an age-range of 31 to 84 years. 
The average number of HBOT sessions per person was 
32, and the predominate diagnosis was a hypoxic wound 
secondary to diabetes mellitus. The nine participants in 
Plymouth comprised six males and three females, with an 
age range of 58–78 years. The average number of HBOT 
sessions per person was 41, and the predominant diagnosis 
was osteoradionecrosis (Table 1).

SURVEY DATA

The survey questionnaires and interview results were 
combined in order to interpret responses as a whole. Duration 
of the interviews was between 4–21 minutes across both 
sites. Prior to referral for treatment, some participants 
(15/29, 52%) had some knowledge or awareness of HBOT. 
Of these, all knew it was used to treat divers, but some 
(9/15, 60%) were also aware that HBOT was used to treat 
other conditions such as wounds and radiation injury. Only 
two Hobart participants knew what either a multiplace 
or monoplace chamber looked like and none knew what 
a treatment course involved. A minority of participants 
(9/29, 31%) sought additional information about the process 
between referral and attending their medical assessment 
with eight (HBT = 3, PLY = 5) utilising the internet and 
eight (HBT = 4, PLY = 4) speaking to a health professional.

Participants had little diffi culty dealing with the physical 
aspects of HBOT, with 18/29 (62%) fi nding it easy to 
equalise pressure in their ears. These fi ndings remained 
consistent across five treatments and at completion of 
HBOT, across both sites. There were reports of tiredness/
fatigue from fi ve Hobart participants after completing fi ve 
treatments of HBOT, and this increased to 10 participants 
at the completion of HBOT. Fatigue was not in Plymouth.

Of the Hobart participants, 12 indicated they had experienced 
changes in their vision, fi ve had no concerns about their 
vision, and two expressed diffi culty in dealing with these 
changes. Four participants from Plymouth reported visual 
changes that were ‘manageable’.

Data from both sites indicated the majority (n = 20) of 
participants considered that HBOT did not take up too much 
of their time or impair their ability to work or undertake 
social activities. Participants did not fi nd it fi nancially 

diffi cult to attend HBOT as treatment was offered at no 
cost to patients at both sites and some support was available 
to assist with transport and accommodation through non-
government organisations. Participants from both sites 
reported logistical considerations, such as travel and car 
parking which was arranged by participants, to be a self 
manageable burden.

IDENTIFICATION OF THEMES

Four key themes, outlined below, were identifi ed. These 
were: anxiety within self; moving from naivety to 
normalisation; enjoying being a ‘diver’; and burdens of 
HBOT are a ‘minor inconvenience’.

Anxiety within self

Anxiety within the participant group was measured at three 
separate time-points using a fi ve-point Likert scale. The 
same question was asked at the conclusion of HBOT, and 
results showed a reduction in participant anxiety after fi ve 
treatments and throughout HBOT (Table 2).

Moving from naivety to normalisation

Participants had little overall knowledge of HBOT prior 
to treatment. However, they quickly moved from a naïve 
emotional response to a sense of normalisation and 
acclimatisation to the (previously) unfamiliar environment 
of HBOT.

Participants at  both sites expressed initial anxiety. One 
had “visions of tubes in the mouth” (participant 16, 
Hobart) and another said, “I thought they [the mono-place 
chambers] looked like coffi ns” (participant 1, Plymouth). 
One participant explained: “You’re closed in, you go into a 
pressurised environment. The fi rst day I found it strange … 
but after that, I didn’t fi nd any impost on my body at all” 
(participant 20, Hobart).

Some participants reported a quick reduction in anxiety 
after the initial treatment, with one explaining, “I think at 
the beginning I was maybe a bit anxious, a bit worried, not 
knowing what to expect to happen. But then it went very 
smoothly… It felt like it was secure and safe …so I was just 
anxious because it is new…you have to experience it to feel 

Survey time Strongly disagree Disagree Neutral Agree Strongly agree

Pre-treatment 7 3 10 5 4

Post fi ve treatments 18 4 2 1 1

On completion* 19 5 0 1 2

Table 2
Participant response to “I feel anxious about going into the hyperbaric chamber”. Data are number of patients responding per category.  

*  incomplete
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better about it, I think” (participant 14, Hobart) and another 
reported, “As soon as I had done it once, [I found it] quite 
relaxing” (participant 16, Hobart).

Most participants experienced HBOT in both mono- and 
multiplace chambers (Table 3). A number of participants 
attributed their familiarisation with this new HBOT 
environment to interactions with the staff member inside the 
multiplace chamber on their fi rst dive: “Having the fi rst dive 
with somebody else – it gave me the ability to ask questions, 
have questions answered, not be at all concerned about, you 
know, ears popping and so on and so forth, it was great…she 
made me feel really comfortable” (participant 18, Hobart) 
and “having company in there made it okay” (participant 
7, Plymouth).

For some, receiving treatment in a hyperbaric chamber of 
their choice was important. All but one (“I sort of enjoyed 
the interaction with the chamber assistants” (participant 
11, Hobart)) of the participants who experienced both 
chamber types preferred the monoplace chambers. Lying 
in the monoplace chamber was described as “more 
comfortable” (participant 12, Hobart) and “far more civilised” 
(participant 5, Hobart). The movies in the monoplace 
were “a good distraction” and “made the time pass faster” 
(participant 9, Hobart). In Plymouth, patients could watch 
a fi lm in the multiplace as well as the monoplace chambers, 
so this factor did not infl uence hyperbaric chamber choice.  
The Amron ™ hoods (Amron, California, USA), which are 
the usual method used to administer oxygen in the multiplace 
chamber, were described as “annoying and uncomfortable” 
by several participants (participants 5, 7, 12, 14, 19, Hobart; 
participant 5, Plymouth).

Being in the “right mindset” was seen to be important 
(participant 6, Hobart). As explained by participant 8, 
Hobart: “You just had to tell yourself that it was alright”, 
and, “I had to go in there and I knew I had to, so I just trusted 
myself and that’s all there is” (participant 3, Hobart). This 
view was similarly expressed by others: “It’s just a matter 
of convincing myself that it is doing me good” (participant 
18, Hobart), and, “by reading a book the time seemed to pass 
more quickly” (participant 9, Plymouth).

By the completion of their course, 13/29 (45%) of 
participants described the experience of having HBOT as 
“normal” and many were dismissive of any specifi c physical 
or psychological experience associated with being in the 
hyperbaric chamber: “Whilst I’m inside the chamber itself, 
it feels normal” (participant 18, Hobart).

Enjoying being a ‘diver’

The machinations of the hyperbaric chamber and unique 
social experience quickly led to participants assuming the 
identity of a ‘diver’. This was evidenced by the participant’s 
use of language and diving-specifi c jargon, both within 
the hyperbaric facilities and in the community with family 
and friends. Several participants spoke enthusiastically 
about sharing their experience with others: “They are all 
interested … [and] seem to be very keen on knowing what 
it is all about” (participant 19, Hobart). “I talk to everyone 
about it…It’s been a joke all along…in the sense: ‘where are 
you going today?’, ‘You know where I’m going – diving!’” 
(participant 4, Hobart) “[They] think you are really diving, 
but you are not diving ...now I have a picture of me in it so I 
can actually show them what it is!” (participant 17, Hobart).

The delight in having photographs both of the hyperbaric 
chambers and participants themselves receiving treatment 
was a way of sharing “something you have never experienced 
in everyday life” (participant 17, Hobart) and involving 
family and friends in care. Recording the experience with 
photographs seemed more in keeping with an adventure 
or recreational activity than a medical procedure, which 
in turn contributed to the experience of hyperbaric oxygen 
treatment as enjoyable.

Interactions with healthcare professionals alleviated potential 
diffi culties associated with HBOT. “It was pleasant… I come 
in every day, watch a movie, talk to [the technician] and 
everybody else, it’s all good fun” (participant 6, Hobart) 
and “Support from all the staff, absolutely brilliant” 
(participant 5, Plymouth). The technicians (who operate the 
hyperbaric chambers) were particularly identifi ed as creating 
a positive atmosphere: “They tease, particularly one… it 
makes the day” (participant 1, Hobart).

Burdens of HBOT are a ‘minor inconvenience’

Participants described the logistical considerations and 
impact of attending a course of HBOT as burdensome. 
However, these diffi culties were largely accepted in light 
of their positive outcomes: “I just considered it a minor 
inconvenience for the benefi t” (participant 18, Hobart), 
and, “If it’s going to prove successful I think that it is worth 
doing” (participant 3, Plymouth).

Others felt they were an encumbrance: “I did feel guilty that 
I had to rely on other people... I felt I was a bit of a burden 
and an imposition” (participant 7, Hobart). The strain on 

Chamber type Hobart Plymouth

Monoplace only 3 0

Multiplace only wearing
Amron Hood TM 2 4

Treatment in both
chambers

15 5

Total number of
participants

20 9

Table 3
HBOT delivery method. Data are number of patients
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relationships with family increased over time and was most 
evident in those who needed to relocate for the duration of 
HBOT away from their relational networks “[The] only 
problem for me was that I’ve been away from home for eight 
weeks” (participant 8, Plymouth).

Fatigue was another burden of a long treatment course. 
Responses to fatigue varied, however, with some participants 
fi nding it frustrating and others relishing the opportunity 
for additional naps or to improve their sleep pattern. Some 
acknowledged that fatigue was not just related to the 
treatment itself or the length of the course, but the cumulative 
effect of a long medical treatment journey, one component 
of which was HBOT.

Participants in Plymouth raised boredom as a factor that they 
needed to overcome and recommended to others to address 
this issue by “bringing a book to read” (participants 3 
and 9). This was not noted by participants in Hobart.

Oxygen-induced myopia was a troubling medical side effect 
of their treatment. This impacted on participants’ everyday 
lives: “The vision thing has been quite diffi cult to get used 
to [but it’s a] small price to pay” (participant 18, Hobart). 
Another stated “I hate it, I really hate it but what can you do? 
You have just got to put up with it” (participant 19, Hobart). 
Two participants in Plymouth reported improvement in 
vision, “So that’s a plus” (participant 9).

Despite burdens, participants all wished to continue with 
treatment, “There are the downsides and everything, but I 
mean, if it’s making me better, I’ve got no problems with it.  
I’ve just got to live with the other parts of it” (participant 17, 
Hobart). Burdens were described as a “small price to pay... 
benefi ts far outweigh the negatives” (participant 18, Hobart). 
Advice for other patients attending for treatment included, 
“Don’t worry about it, go for it” (participant 5, Plymouth).

Although some participants were pleased to fi nish their 
course of treatment, levels of engagement remained high 
throughout their HBOT course, some expressing sentiments 
of loss upon completion, and many were willing to revisit 
HBOT in the future. The general feeling was: “I’m glad I’ve 
done it and I wouldn’t hesitate to do it again if I had to” 
(participant 8, Hobart).

Discussion

The range of feelings and emotions presented by participants 
across both study sites are similar to fi ndings by Chalmers 
et al, who reported that “treatment uncertainty can 
subsequently provoke feelings of anticipatory apprehension 
and anxiety based on fear of the unknown”.11  This 
phenomenon is recognised in interventions such as magnetic 
resonance imaging (MRI), but there is limited commentary 
concerning anxiety experienced by patients undertaking 
HBOT. 12,13  Studies have shown that anxiety typically abates 

following initial HBOT as treatment becomes familiar and 
is perceived as unproblematic.14,15  Our research showed 
that the experience of anxiety prior to initial HBOT was 
considerable. The unfamiliarity of the new treatment, having 
to trust a new and highly technical environment and a fear 
of the unknown could be impediments to commencing 
or continuing treatment. These issues must be sensitively 
but proactively addressed by clinicians, particularly at the 
beginning of the patient journey.

The sense of belonging created by technical and other staff 
appears to be instrumental in the development of the patient 
identity as a ‘diver’. Perhaps uniquely within healthcare, 
HBOT offers the opportunity to reframe identity given 
the culturally appealing connotations of diving and staff 
who may themselves be divers, and a willingness to confer 
membership of this social group to patients. Consistent 
with social identity theory and self-categorisation theory, 
this self-identifi cation appears to move patients out of the 
traditional sick role and provides an alternative self-concept, 
with associated pride and self-esteem derived through 
belonging to and identifying with a social group utilising 
jargon and slang to cement membership, denote status and 
provide social capital.16,17

Despite these positive connotations, HBOT remains a 
medical treatment requiring participation and adherence to 
regulations by patients. Studies indicate that patients with 
chronic conditions experience burden not only from their 
chronic disease but also from the impact and workload 
of treatment regimens, which in turn affects patients’ 
experience and links to their self-management strategies.18–23  
This study shows that perceived burdens were not an 
impediment to participants initially engaging with treatment. 
Whilst the experience of burden somewhat changed over 
the duration of the HBOT, participants and their relational 
networks had suffi cient capacity and resilience to enable 
them to maintain attendance.

Conclusions

This study has identifi ed key components of the patient 
experience of HBOT. Whilst there has previously been 
little research to guide practitioners, this study suggests 
that opportunities for improved practice could focus on 
addressing the initial anxiety felt by participants, supporting 
them to transition from a state of naivety to normalisation 
within the hyperbaric chamber, celebrating the experience 
of being a HBOT ‘diver’ and acknowledging the willingness 
of patients to accept burdens as a minor inconvenience 
whilst supporting them to minimise any impact. This has 
the potential to improve the lived experience of patients 
undertaking this unique health care treatment.

Findings from two sites in different countries have 
highlighted many common experiences for patients. It is 
recommended that the patient experience of HBOT be further 
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explored at multiple geographical sites with varied chamber 
styles and include a wide range of patient cohorts.
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