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In 1933, Nobel prize-winning physicist William H. Bragg (1862–1942)
was worried about his neighbour, Capt. Samuel Crosby Halahan
(1869–1939), who lived in West Sussex and suffered from what
Bragg described as a ‘terrible wasting of the muscles’.1 Not much
is known about Halahan’s life other than his military service and
that his friendship with Bragg resulted in the design of a new
homemade ‘breathing machine’. In 1926, Halahan began gradually
to lose weight as well as all ‘power of moving his limbs’ until he
was unable to drive a car or write. Halahan also lost the ability to
breathe unaided, therefore eventually requiring the care of two nurses:
For a long time two nurses were employed giving artificial respiration
continually: the wife felt very much the disability of being unable to
speak to him except in the presence of a nurse because her strength
had considerably diminished due to the strain of her husband’s illness,
and she was unable therefore to give artificial respiration herself.2

It is unclear what kind of artificial respiration Halahan was given,
though the nurses probably employed a manual lung-inflation device
such as the McKesson resuscitator, rather than attempting to maintain
purely manual inflation. Halahan needed such continuous artificial
respiration from the onset of paralysis in 1931 until his death in
1936 at the age of sixty-six.3 His respiratory paralysis was diagnosed
as resulting from progressive muscular atrophy.
Given the strain that continuous artificial respiration placed on
Halahan’s relationship with his wife, Bragg ‘had the idea that [he]
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could ease matters by a simple system of india [sic] rubber bladders,
football bladders in fact’ to substitute the human effort. To devise
this automated system, he bandaged one of the bladders under a
binder on Halahan’s chest and the other to a pair of hinged boards
on the ground, then connected the two with a long tube. This
bellows device applied rhythmic pressure directly to the chest, forcing
the diaphragm to contract and air to enter and leave the lungs.
Rather than continuously pressuring the chest with her hands, a
nurse or Halahan’s wife, Maud (1872–1967), could apply pressure,
by simply pressing down on the hand lever that connected to the
pulsating rubber bellows.4 Bragg’s invention used positive pressure
which meant that it enforced expiration of air by forcing the ribs
in, much like the manual ventilation methods more commonly
associated with drowning. The device’s mechanism, however, only
lasted three days before the rubber burst, eventually being replaced
by a hot water bottle used as an airbag. Again, the materials proved
to be insufficient. The revised design lasted just another three weeks
after being replaced and patched. Then the hinges attached to the
original boards became loose.5 A substitute was created by a ‘firm
of organ builders’, but this proved too hard for the nurse to manoeuvre, especially since no means of electric supply was available.
Despite the mechanical improvement, the labour remained arduous
for the nurses and Maud, so Bragg commissioned instrument maker
Robert W. Paul (1869–1943) to construct a small hydraulic machine
that relied on the main water supply.6 This new design worked
effectively – except on occasions when the water pipes froze or the
water supply was shut off for repairs without notice – and was
estimated to have caused 15 million involuntary respirations in
Halahan’s lifetime.7 It was discreet, as the hollow bandage that
replaced the football bladder could be hidden by the bedcovers so
‘that there was no evidence of anything unusual except the quiet
click-clack of the pulsator in another part of the room’.8 Furthermore,
it made Halahan’s relationships easier, as Maud could ‘give artificial
respiration while she sits and reads to her husband’ and only one
nurse was required to assist.9 He wore the device up to seventeen
hours each day, as he could not ‘bear the constriction of the bandage’
all day; the remaining hours were filled with manual respiration.10
Bragg’s portable system offered Halahan more mobility and privacy.
It also gave him more control over his breathing. The system was
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adjusted to fit to Halahan’s body, leaving him ‘free to do as much
as he could have done if it had not been applied’.11 It was even
allegedly modified so that it could be used while driving.12
As Coreen McGuire and Havi Carel have elucidated, the elements
of co-production in its origins of design involved engagement with
the patient’s needs beyond the strictly medical.13 The story of Bragg
and Halahan’s friendship and collaboration encapsulates many of
the themes we explore in this chapter, in which we analyse how
bodily knowledge and insight influenced the design of technological
support for respiratory disability. Our chapter is primarily focused
on twentieth-century developments to respiratory technologies in
Britain and will analyse the extent to which consideration of users
and user involvement featured in technologies designed to facilitate
breathing. We use this user-focused framework to examine respirators
like Bragg and Paul’s device, which became commercialised as the
‘Pulsator’ during the interwar period, as well as oxygen-based therapy
used in the hospital and the home.14 With the exception of Halahan’s
story, recovering these machine users’ voices is challenging as they
are often filtered in the historical record through the voices of
designers, physicians and family members. We refer to patients in
this chapter primarily as users for manifold reasons, applying a
‘social construction of technology’ approach to highlight the contributions of patients to design. In this way, our examination of breathing
and assistive technologies links directly to the new ways of locating
patient voices outlined in this collection. Following historically
appropriate terminology outlined by the Medical Research Council
(MRC), we refer to ‘breathing machines’ for apparatuses used to
stimulate breathing artificially over prolonged periods of time. The
term ‘respirator’, however, is also commonly applied to machines
that supply oxygen (or oxygen and carbon dioxide).15 The terminological conflation of the two is rooted in the longer history of artificial
respiration. Respirators originally referred to mask type coverings
that were popularised in the Victorian era as a health tool used to
warm the air prior ‘to its entering the mouth, or nose, in respiration’
especially in cold weather and for users ‘in delicate health’.16 Rudimentary homemade respirators were also used (to little effect) by
firefighters and coalminers attempting to keep their lungs free from
dust and debris. However, by the 1930s, the term respirator was
more commonly used in relation to the ‘mechanical respirators’ that
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were used to stimulate artificial breathing in patients with respiratory
paralysis, which generally occurred as a result of polio. These
‘breathing machines’ are like modern-day ventilators in the sense
that they ‘breathe’ for those who cannot; but differ in that ventilators
of today use masks or (more often) breathing tubes inserted into
the windpipe or through a tracheostomy. We also discuss the ambulatory oxygen devices which provide supplemental oxygen to people
with low oxygen levels.
All such devices are characterised by an intimate proximity to
their users’ bodies and both mediate the reception of oxygen into
the body and thus have a symbolic relationship to our understandings
of breath as associated with voice, life and death.17 These technologies
followed disparate pathways of development: while mechanical
respirator designs were characterised by user involvement, ambulatory
oxygen was initially designed within emergency medicine for use
on patients as passive recipients in a hospital setting. This approach
can lead to lack of consideration of the lived experience of patients
using such devices.
For instance, in the early stages of the COVID-19 pandemic there
were worldwide shortages of the ventilators necessary to treat patients
suffering from the worst effects of the virus, and British government
officials were criticised for commissioning non-specialist engineering
firms without consulting medical experts.18 Reliance on a hastily
assembled industry consortium means that the resulting basic design
does not include key features, most notably those intended to ensure
the comfort of patients such as ‘spontaneous breathing modes’ which
allow the patient to breathe in synchronicity with the device, making
it easier for them to be weaned off the machine.19 Prioritising cost
efficiency over patient need is especially dangerous because breathing,
while universal, is characterised by extreme subjectivity and variability.
One size will never fit all when it comes to breath prosthetics. We
can see this by reviewing the discussions of ambulatory oxygen for
home use after its introduction in 1968, through which we can
assess the extent to which concerns about costs and the possible
dangers of oxygen toxicity outweighed consideration of patient’s
non-medical needs. Consideration of the weight of the object, its
portability, appearance and noise level, was secondary to its cost
efficiency. As disability scholars have demonstrated, the frequent
disjunct between the medical design of prosthesis and the needs of
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intended users has often stemmed from the medical model of disability.20 The medical model paradigm defines disability as a loss of
function or impairment, which medical intervention ideally would
be able to cure. This is in opposition to the social model of disability,
which attributes the discrimination and problems faced by disabled
people as wholly resulting from the society in which they live.
Prosthetic technologies have thus been criticised as being a ‘technological fix’ for problems which are in fact more social than medical.21
Not all prosthetic designs fit easily within the medical/social model
binary. Hearing assistive devices, for instance, rely on the embodied
knowledge of the user and have often been designed in co-production
with people with hearing loss.22 The process of co-production then,
may be particularly important in devices used in conditions like
breathlessness, which is usually personal, invisible and intimate.
However, the crucial role of the patient/user is frequently devalued
within the medical model paradigm.
In what follows, we start our chapter by outlining the twentiethcentury developments to mechanical respirators which set up use
of the Bragg-Paul Pulsator in opposition to iron lung style devices.
The dichotomy presented between these two machines reflected the
tension between the heterogeneity of individual breathing and the
need for a standardised breathing machine. This need for technological
consistency was especially important to the MRC. Indeed, their
interwar report on ‘breathing machines’ reveals that their drive for
standardisation worked in opposition to patients’ diverse experiences
of these machines. As well, there are many parallels between the
current ventilator procurement programme and the interwar debate
over respiratory technologies. Who ought to be responsible for
providing and perfecting such technologies? Should respiratory
technologies be designed by engineers or by medical men? Or by
those using the technologies themselves? How were users’ voices
heard in the context of this debate? These questions crystallised
around the MRC’s crucial interwar debate about which breathing
machines were best: those using negative pressure or those using
positive pressure. In this chapter we analyse the extent to which
users were involved in this debate. We also explore how the eventual
emergence of the iron lung as the standard ‘breathing machine’
shaped patients’ experiences in hospitals in the post-war period.
And, finally, we reflect on how diverse patient needs were incorporated
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into the administration of portable oxygen concentrators in the
context of the National Health Service (NHS).

Mechanical respirators, 1930–39
In the 1930s, the application of respiratory technologies increasingly
focused on respiratory paralysis caused by the polio epidemics that
seasonally ravaged Britain. The MRC estimated in 1939 there were
at least 600 cases of respiratory paralysis a year that required
technological intervention to assist in breathing.23 The term ‘iron
lung’ respirator – a negative pressure ventilator to assist in breathing
when muscle control is lost or limited – was often used in general
terms as an eponym in the interwar period for any kind of respirator,
but the machine was actually one of many technologies adapted at
the time to enable artificial breathing. The first ‘iron lungs’ were
designed in the United States at Harvard University by Philip Drinker
(1894–1972) and Louis Agassiz Shaw Jr. (1886–1940). These machines
used negative pressure to create a vacuum and force a patient’s
diaphragm to expand and contract to exert alternating pressure
through a push-pull motion.24 By regulating the rate and depth of
respiration, the device allowed for prolonged artificial respiration,
either until the patient recovered muscle strength or until an alternative
method of treatment became available.
The Drinker respirator, as it became known, was first used in
Britain in 1930.25 However, it was expensive: costs ranged from
£200 to £2,000 depending on export fees. Bulky and heavy, it was
difficult to transport. Moreover, some hospitals lacked the necessary
funds and space for obtaining the machine. Indeed, even though
Drinker and Edgar L. Roy offered instructions for building an
emergency makeshift respirator with common hardware materials,
the apparatus was not as widely used in Britain as in the United
States.26 It was eventually superseded by Australian inventor Edward
T. Both’s (1908–87) plywood-based iron lung, which was presented
as a more affordable alternative.27 Like the Drinker respirator, the
Both iron lung required the patient to be entirely encased in a cabinet
with only their head protruding out with only the capacity to eat,
drink and sleep.28 The depth and rate of breathing was controlled
by an attendant, not by the patient.29 One user described the challenge
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of moderating eating and breathing patterns to the machine by
explaining that:
You can eat in the iron lung because your head is outside but the rest
of your body is inside, although since you are flat on your back you
really need to be careful when you swallow; you have to swallow in
rhythm with the machine because it’s pulling your diaphragm in and
then pushing it out again. You just wait until it’s breathing out and
then you swallow. Coughing was a bit more difficult because you
don’t cough in rhythm with the iron lung. It was something you had
to work around.30

By comparison, through using positive pressure to force expiration
of air, the Bragg-Paul Pulsator represented a cheap and portable
alternative to the iron lung respirators, designed so that it could be
carried by a single porter for use in a private home or ward.31 Bragg’s
initial iteration worked through manual rhythmical manipulation
of the pump, with Paul ensuring that the bellows could also be
actuated by hand if needed. Yet, even though their design provided
greater agency to the patient by freeing them from completely
mechanised enclosure, the breathing was still controlled by an
attendant. This reliance and the need to protect the Pulsator against
any unforeseen complications (e.g. electrical or water failures) meant
that Halahan was never left alone. He was also to use his tongue
and teeth without breath to sound an alarm ‘resembling that of a
bird’ to alert the attendant.32 This technique holds parallels with
the ‘frog breathing’ described by Daniel Wilson, which involved
patients with paralysed chests utilising the muscles of the neck instead
to breathe in a gulping fashion ‘like a frog’.33
The benefits of a portable, semi-mechanical respirator being widely
available were not lost on Bragg and Paul. Indeed, as early as 1933,
Bragg contacted several hospitals to inquire as to whether there was
any medical interest in the Pulsator. One reply, from K.N. Knapp
of Swindon and North Wilts Victoria Hospital, agreed that it would
be beneficial to have the device in the hospital and that such ‘a
semi-mechanical respirator would often be most useful, and would
save labour and Staff’.34 Knapp also advised Bragg to contact
physiologists to improve the mechanisation of the device. In January
1934, Bragg invited physiologist A.V. Hill (1886–1977) to inspect
the machine and asked whether he had any suggestions for its
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improvement.35 Hill suggested Paul contact Dr Edward Poulton at
the London School of Hygiene and Tropical Medicine, to help work
out how to standardise the measurements of ventilation efficiency
needed for different patients.36 This was a necessary step for allowing
large-scale usage of the respirator and for its incorporation into a
hospital setting.
Intrigued by the device, Poulton agreed that the Pulsator should
be widely distributed to hospitals, but before this could be done,
the device needed to be put through a series of rigorous physiological
tests to determine its efficacy and safety. Subsequently, Poulton hoped
to make clinical tests with the device at Guy’s Hospital, perceiving
its potential value for treating asphyxia in newborns.37 To this end,
Poulton recommended that Paul should consult physiologist Dr
Phyllis Kerridge (1901–40), who would play a pivotal role in making
the respirator viable for widespread hospital use and adaptable to
different bodies.
After testing the physiological parameters of the device, Kerridge
suggested simplifying the ‘waistcoat’ by adding an airbag lined with
canvas and vulcanised together, thereby allowing the lining to circumvent the awkward bellying of the bag.38 She suggested this form
and mode of application as well as working out the best position
of the airbags and the measurements of ventilation efficiency needed
to introduce it to the medical profession.39 The pressure of the belt
could be adjusted, with several sizes available to suit different patients,
including infants; the belt was to be worn over an undergarment
which would not crease and cause discomfort to the patient’s skin.40
It also allowed for adjustment to suit individual respiratory rate.41
To ensure the Pulsator was available to hospitals, and to popularise
it as an alternative to iron lungs, Paul assumed the financial responsibility to order six devices for hospitals using his personal limited
funds. Both Bragg and Paul explained that they were not ‘financially
interested’ in their machine and thus chose not to patent it or request
royalties.42 The machine was then manufactured by the firm Siebe
Gorman and Co. (who had made the Haldane gas masks) and they
proposed a cost of £30 which would be worth approximately £1,500
today.43 They also substituted steel for brass in certain parts to
‘strengthen the design of the apparatus’.44 By this stage the Pulsator
was electrically driven and Bragg emphasised that this meant it was
‘practically noiseless’ – an attractive improvement over the Drinker
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respirator, which was notoriously loud.45 Its externally audible
noisiness was amplified further for users, who could also feel the
pump vibrations. Thirteen Pulsators were installed in British hospitals
by 1937 (a further six were sent overseas) and another sixteen were
on order.46 Even more were placed on backorder, perhaps because
in 1938 there were several polio outbreaks and an increased number
of diphtheria cases requiring ventilators.47
The Pulsator’s highest profile promotion was given by the BBC
on a Friday night on 8 July 1938. The BBC sent out an emergency
SOS for a Bragg-Paul Pulsator needed at an Ipswich Hospital to
save the life of a child.48 One was immediately sent by car from a
London Hospital, but the patient died while it was in transit.49 On
14 July 1938, this case was discussed in the House of Commons
and the Minister of Health was asked whether he could provide
more Pulsators to hospitals throughout Britain to extend coverage
from the eighteen already in use.50 Similarly, on 24 July 1938, a
fifty-eight-year-old man died in the Royal Infirmary in Liverpool
after a plane was sent to rush a Bragg-Paul respirator from Ipswich
to Liverpool.51 Presumably, the respirator had been in Ipswich since
it was sent from London previously, and it was immediately sent
back by train for another patient. Such well-publicised crises generated
a media furore but there was some initial confusion in the press
between the Drinker respirator and the Pulsator. Paul hastened to
write to Dr Sommerville Hastings following the broadcast to explain
the advantages of the Pulsator: ‘I, personally, find it hard to imagine
the continuous use of the other type for three years on a patient’.52
However, Hasting replied that the Drinker respirator was thought
by physiologists to be better because it used negative pressure (creating
a vacuum) which more closely imitated natural breathing.53

Patient experiences in the machine
The debate over positive versus negative pressure led to the MRC
appointing a committee to investigate the best mechanical apparatus
for ‘preventing asphyxia due to respiratory paralysis’.54 This subject
demanded immediate attention, as a serious polio epidemic had hit
England and Wales in 1938.55 Kerridge initially suggested to the
Ministry of Health that there should be a large-scale survey on
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infantile paralysis and the potential of artificial respiration.56 The
Ministry, however, rejected the survey but inquired on the position
of the Pulsator in comparison to other artificial respirators, thus
forming a ‘Respirators (Poliomyelitis) Committee’ comprised of eight
medical professionals, including Kerridge, and a secretary.57 Patients
and users were not considered as possible members of this committee,
which was convened to ‘examine the various forms of machine
available and to consider the problem from the physiological point
of view’.58 The study aimed to analyse and compare the relative
merits of all available mechanical apparatus for preventing asphyxia
following the request from the Ministry of Health. Initially, the
committee aimed to evaluate which pressure was best for artificial
respiration and thereby conclude whether the Bragg-Paul Pulsator
or the iron lung device should be recommended as standard. However,
the variability of respiratory conditions under consideration and
the complexities of individual cases meant that the report expanded
to consider a wide variety of ‘breathing machines’.
The committee divided power-driven machines into three categories:
first, machines that enclosed the full body of the patient; second,
machines that enclosed the body and head; and finally, machines
that did not involve total enclosure of the body. These categories
suggest how bodily autonomy and movement of the patient were
factored into the usefulness and effectiveness of the machines. The
Barospirator was invented in 1906 and was the only device that
enclosed both the body and the head. It worked like the earlier
oxygen rooms, through strict atmospheric controls applied to a
large chamber which the patient and up to two others could remain
in. The control of carbon dioxide that this necessitated was considered
by the committee to be too onerous and so this invention was not
given detailed consideration.
Thus, the main debate was between full-body enclosure or not.
Full-body enclosure devices included the Drinker respirator, the
Drinker-Collins respirator, the Emerson respirator, the Henderson
respirator, the Siebe-Gorman ‘drinker’ respirator and the Both respirator. Devices that worked without full-body enclosure included the
Biomotor of Dr Eisenmenger, the Bragg-Paul Pulsator, the Burstall
Jacket respirator, the London County Council Cuirass respirator,
the Turner Jacket respirator, the Laffer Lewis Apparatus and Eve’s
Motor Rocking Bed. The latter device worked on a different principle
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from the others: rather than using negative or positive pressure, it
used gravity and the weight of the patient to force the diaphragm
to move in and out. Such rocking beds were used regularly in the
United States on partially paralysed polio patients but this one was
presumably included under power driven machines because it used
an electronic motor to rock the bed.59
In the section of the MRC report on ‘preparing the patient for
the machine’ we find details about what kind of clothes the patient
should wear in a box style device. Only pyjama trousers and an
undervest were allowed until the patient was secured inside the
machine and then the pyjama jacket was put on back to front to
avoid skin irritation due to the neck rubbing against the rubber
neck-hole.60 A thin layer of cotton wool was also applied (and held
in place with a bandage) to avoid such skin irritation. It was crucial
that ‘bedsocks’ were then worn to avoid chilled feet from the air
that rushed in from the suction hole at the end of the machine and
blankets were strategically placed to prevent patient complaints of
‘cold spots’ and to avoid bed sores. Careful consideration of clothing
and handling of the patient was important because of patient
complaints of extreme tenderness and ‘hyperaesthesia’ (excessive
skin sensitivity) which could make any handling very painful and
distressing.61 Adjusting the temperature of the patient within the
machine was clearly an issue of some concern, and heated lamps
within the cabinet were utilised alongside hot water bottles and
bellows (for cooling). Learning to eat and drink also required adjustment, as users had to learn how to adjust their swallowing to fit
with the rhythms of the machine.62 The complicated relationship
between breathing and eating was memorably described by home
ventilation user David Brooks in 1990:
In addition to breathing, body movements, walking and talking, the
most energy sapping activity is surprisingly eating. Having lost so
much weight following lung cancer, the removal of my right lung
and radiotherapy, it rather added insult to injury to find that the
mechanics of eating, swallowing and digesting so intimately involved
the respiratory system. Exhausted swallowing muscles and pain filled
chest muscles convulse along with my uselessly flapping diaphragm.
They are my accompaniments to meal times, a constant battle ground
between the requirements of nutrition and the insistent distress of
respiratory despair.63
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The MRC report also highlighted significant concerns about how
best to synchronise an individual’s breathing with the rhythm of
the machine. If conscious, patients could ‘frequently’ indicate what
pressure felt most comfortable and best matched their personal
breathing rate.64 However, it seems that this did not always lead to
a perfect fit, as:
the Patient’s breathing will usually be, for a short time, irregular and
‘out of step’ with the regular breathing of the machine, but cases with
respiratory insufficiency readily adapt themselves to the rate of the
machine. If the patient’s breathing persistently fails to synchronise,
it means that he has an adequate power of natural breathing and
does not require treatment in the machine.65

This reveals the difficulty inherent in standardising measures for a
process as individual and variable as breathing. Moreover, the suggestion that users adapt themselves to the rate of the machine indicates
that they were expected to modify themselves to fit the technology
rather than the other way around. If patients were continually unable
to adapt themselves in this way or were apprehensive of doing so,
the breathing rate was adjusted slowly and without their knowledge.66
Alternatively, they were simply given a sedative, which was ‘not
required for long, as most patients soon learn to co-operate with
the machine’.67 Clearly, there was awareness of how distressing these
breathing machines could be for users. However, the MRC report
insisted that for seriously ill patients ‘the relief afforded is so great
and so sudden that any psychological stress is quickly banished’.68
Perhaps surprisingly given Bragg’s reference to noise as a problem,
the rhythmical noise of the motor was suggested here to be soothing
and conducive to deep sleeping. This assessment is in marked contrast
to Brooks’ (admittedly much later) description of sleeping in an
assisted ventilation unit: ‘the noise at night of all these pumps,
huffing and puffing, inevitably at different tempos, was rather like
a poorly syncopated orchestra with a demented wind section’.69 The
impact of the noise of the various breathing machines discussed in
this chapter is a resounding theme, and the impact that noise had
on patients’ ability to integrate these machines into their lives has
been consistently underestimated by designers. The possibilities for
sleeping, holding conversations and disguising prosthetic devices
are all diminished as sound is increased.70
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Indeed, the MRC’s optimistic analysis is not wholly supported
by the details provided in the appendix to their report, which provides
quantitative and qualitative details in relation to individual case
reports involving use of the Drinker respirator and the Bragg-Paul
Pulsator.71 There are repeated instances of user rejection in these
tables. For instance, one patient survived treatment with the Both
type respirator but ‘objected strongly to being put in it’.72 One
patient using the Bragg-Paul Pulsator ‘tended to breathe against it’
and died after a day of its use. Similarly, another user of the BraggPaul Pulsator had difficulty adjusting to its breathing rate: ‘Difficulty
in synchronisation of artificial and natural respiration caused discomfort and led to cessation of treatment.’ 73 Many patients simply
refused to use the machines. Although some patients survived, in
other cases this refusal was noted as contributing in their death. In
certain cases, the patient is simply noted to have found the machine
either a source of ‘relief’ or as ‘uncomfortable’, though one specific
case noted ‘discomfort in machine so severe that patient’s removal
from it was ordered’.74 Another patient was described as ‘so terrorstricken by machine that he had to be removed’.75 Overall, user
experiences of these ‘breathing machines’ varied considerably.
Crucially, the user’s inability or unwillingness to use the machines
was a repeated motif and clearly affected the viability of this kind
of treatment.
One key appeal of the Pulsator was that once worn, the patient
was not hindered or inconvenienced by its movements. With an
attachment, moreover, it could also be used by two patients at the
same time, forcing them to literally conspire together in the original
sense of the Latin, con (with) and spirare (breathe).76 However,
there was concern that positive pressure respiration could depress
circulation and reduce cardiac output and blood pressure, a concern
which was heightened for bulbar polio patients suffering from circulatory damage.77 It was crucial then, the MRC decided, for patients
using an artificial respirator to be under the expert management of
doctors, nurses and other attendants who were ‘acquainted with
certain points and difficulties which arise during the use of mechanical
aids to respiration’, especially when repair was required.78 Care was
also necessary to ensure that infections, bed sores, vomiting and
constipation were managed so as not to cause serious complications,
especially in patients with respiratory paralysis.
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6.1 The Drinker Respirator and Drinker-Collins Respirator (1939)
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The MRC report on ‘“Breathing Machines” and their Use in
Treatment’, came out in 1939, just as William Morris, the later
Lord Nuffield (1877–1963) announced his intent to distribute free
of charge 800 Both respirators throughout Britain. Morris manufactured the iron lungs in his car factories and eventually donated
more than 5,000 of these devices.79 The donation of iron lungs to
hospitals throughout Britain allowed for free and easy institutional
usage, especially as the MRC recommended that it was more beneficial
to bring patients to the hospital rather than to bring equipment to
the home. By the end of March 1939, there were approximately
1,000 respirators in the British Isles: 965 Both respirators, 43 BraggPaul Pulsators and 30 Drinker respirators.80

From home to hospital
Bringing patients to the hospital and placing them in these machines
became standard practice after the Second World War. However,
this solution (while medically and economically advisable) could
lead to added distress for families who lost the ability to communicate
with their loved ones. Not only were patients quarantined (physically
isolated), but it was also difficult for them to communicate with
the medical team due to their encasement and reduced visibility in
the iron lung. This encasement literally impeded patient voice, as
they could only talk on the out-breath of the machine. We can
determine the practical consequences of such isolation from cases
like that of Dorothy (aged sixteen), who woke in the night of 28
September 1950 with severe back pain.81 Over the next two days
her pain worsened, until she was vomiting from agony and forced
to go to the now-obsolete Ham Green Hospital in Bristol. The
attending doctor noted that she had widespread paralysis and
diagnosed APM (acute poliomyelitis). Her subsequent isolation caused
severe anxiety to her mother, who wrote to the hospital to explain:
when Dorothy was taken away I had 2 shocks first was to be told
by her own Dr, that Dorothy was 10 weeks pregnant, second was to
hear she had Polio, this has drove me nearly crazey [sic] with worry,
as Dorothy was in such awful pain I decided not to say anything to
her about being pregnant until she was better, but instead she got
worse and was taken away.82

Coreen McGuire, Jaipreet Virdi, and Jenny Hutton - 9781526154897
Downloaded from manchesterhive.com at 02/01/2022 11:28:08AM
via communal account

198

User-driven medicine

6.2 The Bragg-Paul Pulsator and Burstall Jacket Respirator (1939)
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The physician treating Dorothy replied somewhat caustically that
‘I can hardly doubt but that Dorothy knows quite well that she is
pregnant’, but reassured her mother that the paralysis was improving
and that Dorothy had not lost the baby. However, by the end of
November he decided that it was necessary to terminate the pregnancy
to save the patient. It was clear that the patient would not survive
artificial respiration while pregnant. In the context of our current
struggle against COVID-19 – another virus that compromises respiratory function – Dorothy’s suffering is a sobering reminder of the
need for accessible emergency abortion and contraception services,
even in the midst of a global pandemic. After her abortion, Dorothy’s
condition rapidly improved, she was able to undergo physiotherapy
and after ninety-four days in hospital, she was discharged. Although
her experience was undoubtedly traumatic for her and her family
(she was described twice in the notes as hysterical), Dorothy’s case
at least ended with recovery.
By contrast, polio patient Rose (aged twenty-nine) was admitted
to the same hospital on 16 October 1950 and was immediately
placed in a mechanical respirator.83 Her abdominal reflexes were
described as ‘absent’ and she had ‘little movement’ in her diaphragm.
Her distress was such that she was only partially examined before
being placed straight into the respirator. While in the respirator, she
was given physiotherapy ‘in so far as can be managed with patient
in respirator’.84 By December, she could be taken out of the respirator
for controlled periods, only initially managing two–three minutes
but up to four–five minutes by the end of the month. On 31 December
1950 there was an electricity failure in the hospital which meant
Rose ‘almost died’ before it was possible to get the ‘manual operation
working’. This may be the reason that six days later she was transferred from the Drinker respirator to the Both respirator – a change
which made her both more cheerful and comfortable. However,
over the following month she contracted pneumonia and, despite
rallying towards the end of January, she had a ‘sudden attack of
dyspnoea’ (breathlessness) at midnight on 1 February 1951, became
unconscious, was briefly revived to be described as ‘terrified’ and
subsequently died.
The practice of gradually building up the time the patient spent
breathing unaided outside the respirator was a standard treatment
for polio patients with respiratory paralysis, especially as it allowed
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them to participate in physiotherapy.85 Patients using the respirator
were encouraged to stay out for longer periods and once they could
remain out for forty-five minutes, they started taking their meals
outside the machine. Although adult patients were relatively isolated
and relied on epistolary correspondence to communicate with the
outside world, parents were able to visit younger children living in the
iron lungs, often for extended periods. One such child patient spent
218 days in the hospital in the Drinker respirator. When he died, the
attending physician at the hospital described it as a ‘welcome event’,
noting that he ‘would never have lived independent of respirator’
but that he was ‘quite cheerful up to end. Parents helped a great
deal by visiting daily without fail’.86 The child’s GP agreed with
this assessment and wrote to the hospital physician to thank him
for his care and noted, ‘I agree with you that it was the best thing
that could have happened to the poor child, under the unhappy
circumstances’.87 These notes illuminate the changing conception
of the respirator, from a prosthetic enabling the user to continue
life at home, to emergency hospital equipment in which life was
considered untenable. Even though these patients were described
as cheerful, the iron lung was not being used in the hospital as a
prosthetic in the way that Halahan had used his Pulsator at home.
However, there is evidence that some contemporary users were
using iron lungs to live full and productive lives in this period, as
in the case of Mr Fred Suite, who lived in an iron lung for three
years before getting married in 1939 and going on honeymoon
in a specially weight adapted trailer.88 There are also accounts of
users of iron lungs and their family members designing home-made
personalised machines during this period in Britain. For instance,
in 1949 Mr A.F. Evans, a motor engineer in Coventry designed a
specific style of iron lung for his daughter which would allow her
to live at home. He explained that he had built the device in his
garage with some assistance from his employees and his daughter’s
friend, and emphasised that, ‘This new lung I have made covers
only the abdomen and chest. It keeps Ann breathing and allows
the physiotherapist to give massage and to exercise the limbs to
bring fresh life into them’.89 Another twenty-six-year-old man in
Essex who had virtually no movement except of his head and neck
lived at home and was reported to ‘frog-breathe for up to three
hours but otherwise needs a Tunnicliffe respirator and pump’.90 In
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a letter to the editor of the Lancet, his doctor detailed the different
organisation involved in his care: ‘The County Health Department
provide a special nurse; the local council have altered the house; the
GPO installed a telephone within 24 hours; the next-door neighbour
services the pump; and the Association for the Physically Handicapped
have helped in many ways.’ 91
However, while some users emphasised the greater portability
and independence that chest-only devices offered, others preferred
the all-encompassing relief offered by the standard iron lung’s negative
pressure. For example, Marshall Barr contracted polio in 1949 and
began using an iron lung in 1971. He described the experience of
encasement as a ‘relief’ and highlighted the relaxing qualities of its
sounds and vibrations, ‘Like: … breathing, bump; breathing, bump
… It was not quite like a smooth breath’.92 Paul Alexander, who
started using an iron lung in 1952, used it in his university dorm
in the United States to pursue a successful career as a lawyer; he
still remains in the machine.93 In 2017, Martha Lillard, one of three
people still using iron lungs in the United States described how the
lung provided relief by taking away the effort of breathing for her:
‘Imagine if you were real tired of breathing, how good that would
feel – if you were struggling to take a breath’.94 For Martha and
others still reliant on these older technologies, one of the main
challenges is finding technicians willing to repair the iron lungs, as
the private companies which originally designed them no longer
take responsibility for maintaining them.95
As this chapter has emphasised, the heterogeneity of respiratory
disability experiences proved challenging for the development of
standardised treatments. Assorted ‘breathing machines’ facilitated
patient breath while simultaneously impeding patient voice. This
historical analysis highlights the importance of prioritising patient
voices today, especially when making judgements about quality of
life. Caution in this respect is highlighted by the existence of ‘the
disability paradox’. That is, the fact that many disabled people rate
their quality of life as good or excellent although external observers
imagine them to have an ‘undesirable daily existence’.96 This was
illuminated by a seminal 1999 investigation in which the disabled
people surveyed reported problems related to discrimination, dayto-day activities and society, but nevertheless reported excellent or
good quality of life.97 At the same time, when asked to imagine the
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wellbeing of disabled people, non-disabled people tend to imagine
it to be far worse than it is. This error is exacerbated if the nondisabled person is a healthcare professional and corrected if they
have spent time with disabled people. Recent studies have shown
that even in states of illness that healthy observers rate as being
worse than death, the people with the actual conditions reported
similar levels of wellbeing as the healthy counterparts.98 Given these
findings, this historical episode highlights the crucial importance of
centring patient voices and especially disabled voices in all discussions
about prosthetic technology. Amplifying disabled voices is especially
crucial in situations where resources are scarce. Amid attempts to
mitigate the worst effects of the COVID-19 pandemic, the prospect
of scarce ventilator resources has meant that decisions to deny
life-saving treatment to some disabled people are normalised as an
inevitable result of ‘triage’.99 In such cases it is key, as journalist
and disability activist Frances Ryan has argued, that we differentiate
decisions about treatment efficacy from judgements about quality
of life.100 More awareness of the high quality of life experienced by
disabled people might change the way we make these assessments.
More awareness, too, of the long history of disabled innovation
(without which we would lack most of the communication technology
we currently rely on so heavily) might also help. Indeed, there is a
lot we could learn from disabled people should we chose to listen.
However, highlighting the triumphs and innovations of disabled
people should not be necessary. Disabled life does not have to be
useful to ‘count’. As Ryan explains:
In recent days, I have seen disabled people take to social media to
list their achievements, as if trying to make the case that they are
worth saving. A disabled person who has their ventilator removed
during this crisis may have gone on to cure cancer. But then, they
may have just been loved. A mum with heart disease who always
burns her daughter’s birthday cakes. An accountant born with muscular
dystrophy who watches Doctor Who every Sunday. Disabled people,
like all minorities, are only fully human when we are permitted to
be as wonderfully average as anyone else.101

Providing adequate funding to enable disabled people to live full lives
in their own homes has been a key part of facilitating autonomy and
full participation in society. The development of portable oxygen has
been a key part of that story, as we will see in the following section.
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Oxygen in the home, 1940–present day
While the mechanical respirators were a tremendous advance on
manual methods previously available for assisting respiration or
treating respiratory failure, the eventual confinement of these machines
to the hospital posed a challenge for patients facing life-long respiratory paralysis. The shift from hospital to home also coincided with
a greater need for patient autonomy, especially as most poliomyelitis
and diphtheria survivors were young when first afflicted with the
disease. Moreover, when routine polio vaccination was introduced
in the 1950s, cases of polio were dramatically reduced and breathing
machines for paralysis became less necessary. Thereafter, home
respiratory medicine focused more on the use of oxygen to support
people who could breathe, but whose lungs could not absorb enough
oxygen.
Between 1940 and 1968 oxygen for clinical use was primarily
stored in liquid form, kept in cylinders that could be refilled either
from a central dispensary, at depots belonging to the British Oxygen
Company, or from a larger cylinder stored in patients’ homes.102
The British Oxygen Company was at that time mainly concerned
with providing oxygen and other gases for industry and commerce
and its provision of portable oxygen devices was only ‘a tiny part
of its activities’.103 There were repeated calls for new methods of
administering clinical oxygen due to difficulties with supply and
transportation. However, alternatives to oxygen cylinders (such as
oxygen concentrators) were still in the early stages of development.
In 1968, a landmark American study showed that oxygen was safe
to use in the home in a controlled fashion and argued that portable
oxygen concentrators would allow users with Chronic Obstructive
Pulmonary Disease (COPD) to increase their activity levels.104
However, there were concerns over the cost of developing these new
technologies in Britain.105
Oxygen usage in Britain was also delayed because of concerns
about potentially dangerous side-effects. An increasing number of
cases of blindness caused by retrolental fibroplasia in premature
infants led to great concern over the use of oxygen therapy. At the
start of this period, there was a general consensus that there was
almost no risk of oxygen poisoning from continual oxygen use.106
However, in the 1950s studies emerged which confirmed a link
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between the development of retrolental fibroplasia in premature
infants and overly high levels of oxygen concentration administered
during therapy for respiratory issues.107 A simple solution to this
problem was found by reducing the environmental concentration
of oxygen used to treat premature infants. This resulted in a huge
reduction in the number of these cases and in addition there appeared
to be no adverse effect on mortality rates due to respiratory illness.108
However, these incidents created a lasting fear around clinical oxygen
usage which persisted into later years and limited the development
of certain therapies.
These fears were augmented by concerns over oxygen prescription.
Such concerns were highlighted in a House of Commons debate on
10 December 1974, which outlined case studies of patients undergoing
home oxygen therapy and discussed the best ways to administer
and distribute oxygen systems. Peter Hardy, MP for Rother Valley,
instigated this debate due to the plight of one of his constituents,
Mr J. Aisbitt. Mr Aisbitt suffered from a severe case of pneumoconiosis owing to his time as a miner and because of this illness he
had extremely poor quality of life. Hardy explained that Aisbitt
was unable to leave his home for months at a time because he
needed to stay close to the large oxygen cylinders at his home.109
Eventually the local branch of the Royal British Legion purchased
a portable oxygen appliance (a Portogen appliance from the British
Oxygen Company) for Aisbitt so that he might have greater freedom
and independence. However, Mr Hardy was greatly concerned that
this equipment had to be acquired privately and was not widely
available through the NHS. Although patients could be prescribed
domiciliary oxygen therapy for the home, Hardy emphasised that
there were very few portable oxygen appliances available (less than
a dozen in the east of England in 1972–74) and that the devices
that were available were used only in the hospitals for emergencies
and midwifery cases, ‘and not for people who spend most of their
time in their own home’.110 While Hardy acknowledged that such
equipment could be bought privately, he argued that ‘many of those
disabled by chest disease have been among the poorest in the community for years, perhaps decades, and the £40 or so involved in
purchasing the appliance and recharging equipment could not easily
be found by them’.111 In response, Alec Jones, the Under-Secretary
of State for Health and Social Security, acknowledged problems
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about the lack of portable oxygen devices but emphasised ‘that the
prescription of breathing appliances is a medical matter’.112 As a
result, he argued that their administration was best confined to the
hospital and warned about the risk of fire hazards from oxygen
users refilling portable devices from their main cylinders. He also
highlighted possible risks of user dependency and outlined the
potential problems associated with supplying portable oxygen outside
the hospital.113
Primarily these problems related to the administration, maintenance
and supply of oxygen therapy. These tripartite concerns reflect those
outlined in a 1969 Lancet article on domiciliary oxygen, which
discussed both the cost of maintaining oxygen supply as well as the
physical inconvenience of the equipment. Its authors maintained
that these difficulties were not as insurmountable as commonly
perceived.114 However, they were also concerned about the variability
of user responses and the fact that even those who responded positively to the treatment found the equipment uncomfortable.115
Problems related to user response and comfort were also superseded
by concerns about equipment costs. Petty and Finigan’s original
study on continuous oxygen therapy in the United States for the
treatment of patients with COPD concluded that, while highly effective
as a treatment for COPD, the cost and maintenance of the equipment
was a disproportionate financial burden for patients already suffering
from a disability which inhibited their ability to work and earn.116
Cost efficiency was thus prioritised over usability in the development
of newer systems, such as oxygen concentrators.117 The oxygen
concentrator was first discussed in depth in 1973 by Stark and
Bishop in an article that focused on the Rimer-Birlec oxygen concentrator, which was cheaper than the cylinders, but louder and less
reliable. While its economic benefits were undeniable, its large size
and excessive noise levels meant that few individuals could realistically
use this system, as they found the loudness of the noise unbearable.118
Though patient comfort was discussed here, it was addressed (as
in most studies of this period) in one or two sentences which outlined
the need for improvement without offering suggestions for how
such improvements could be accomplished. The overriding concern
of these studies was not user experience, but rather the challenge
of marrying clinical sufficiency with economic sustainability. User
experience was considered in terms of the impact of different systems
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on patient quality of life, which was measured using the proxy of
hospital visits. For example, one 1975 study demonstrated the positive
effect of home oxygen therapy on patients’ quality of life by showing
the reduction of hospital visits and thus demonstrated that patient
benefits were aligned with economic concerns through decreases in
hospitalisation.119
Cost reduction was a constant concern for those administering
oxygen therapy, as they struggled to connect the expense with the
variable and individual medical benefits. For instance, a 1978 study
in the British Medical Journal praised users who relied on oxygen
only intermittently as ‘a relatively small drain on resources’.120 This
study described in detail the process of receiving home oxygen at
this time, which involved the user handing in their prescription to
the chemist, who would then obtain the cylinder from the British
Oxygen Company. At this time the British Oxygen Company enjoyed
a virtual monopoly over NHS oxygen usage – something that was
criticised in a 1984 debate in the House of Lords during which Lord
Young of Dartington pointed out that the company controlled ‘nearly
100 per cent of the medical gases which are supplied to the National
Health Service’ at a cost of £35 million each year.121
Thus, in Britain the focus on patient use and experience was centred
around the practicality of administering oxygen and maintaining
the equipment in an economically efficient fashion, whereas studies
in the United States more seriously considered patients’ personal
experiences of using the equipment, including the experience of
stigma. For example, Petty, Nett and Lakshminarayan’s 1973 study
was one of the few which discussed patients’ reluctance to use two
nasal prongs because they were more conspicuous compared to a
single prong which could be more easily disguised and afforded
a less visible treatment.122 British studies offered more focus on
the practicality of using these systems. For instance, a 1973 study
by Stark, Finnigan and Bishop into long-term domiciliary oxygen
for patients with chronic bronchitis gave definite consideration to
practicable long-term oxygen treatment in the home and the best
methods of administration to allow for a fuller life, though the
emphasis was still very much on the medical aspects of the treatment.123 A more considerate approach to patient use was previously
offered in a 1969 study which evaluated multiple oxygen therapy
devices. This study concluded that the nasal cannula was the most
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effective method not because of its clinical benefits, but because
it was preferred by patients. That it was the most comfortable
method for users made it more effective.124 Another Lancet article
suggested that for use in public places the apparatus could be made
less stigmatising through adaption of ‘an inconspicuous palm breathing device instead of a mask’.125 Such considerations are crucial.
Today, breathlessness is often normalised in communities where
smoking is prevalent, which are often low socio-economic areas.126
This adds to the invisibility and stigmatisation of COPD, which
arises from its association with both smoking and ageing, meaning
that users who are prescribed ambulatory oxygen often reject or
conceal its use to ‘pass’ as well.127 Management of breathlessness
without fear of stigma is critical to successful self-management
and the ability to retain a strong sense of self: ‘For those with
chronic dyspnoea, there is ultimately a sense of the diminishment of
identity; of not being able to be the person that they once were or
wish to be’.128
There were further attempts to improve patient experience when
using oxygen therapy in the 1980 Nocturnal Oxygen Therapy Trial
(NOTT) of the US National Heart Lung and Blood Institute. This
study investigated shorter therapies and took into consideration the
need to monitor patients’ overall quality of life.129 It established
that long-term oxygen could improve survival, especially if given
continuously (as opposed to only nocturnally or intermittently). The
year after this was published (1981) the MRC Working Party released
findings from a three-year multi-centre-controlled trail meant to
determine whether long-term domiciliary oxygen could improve
mortality and quality of life for its users. This was an important
and oft-cited study, which demonstrated no evidence of oxygen
toxicity and showed reduced mortality in both men and women.
Patients in this trail reported ‘general improvement in the sense of
wellbeing, improved appetite, and general alertness’ although the
researchers cautioned that these ‘subjective impressions, although
doubtless very important, could not be quantified’ and were not
correlated with the proxy measure for quality of life usually used
– number of hospital stays.130 It also highlighted the fact that oxygen
usage seemed to have a greater impact on women, as the ‘mortality
of the control women was significantly more than that of the treated
women from the start of the study’, but the low numbers of women
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in the trail (twenty-one versus sixty-six men) meant that it was
difficult to determine why this was.131
Administering home oxygen therapy to patients proved difficult
during this period, as were evaluations of its efficacy. Though there
was general agreement that it was beneficial, in many cases concerns
over cost, possible risk to patient health and complications with the
equipment made it hard for studies to form conclusive results.
Concerns over ease of use centred around balancing what was best
for patient quality of life with cost limitations. There were concerns
about over-administration of oxygen and cost-cutting efforts focused
on making sure that the right people were prescribed oxygen therapy
and that they were then monitored to ensure proper and consistent
use for the most effective results.132 One study assessed prescription
and usage in the home through questionnaires and home visits from
respiratory nurses and found that in some cases patients had not
actually been assessed by a respiratory physician, only diagnosed
and prescribed treatment of oxygen cylinders ‘as standard’ to be
used sporadically to decrease breathlessness. It claimed that ‘although
there are established indications for the provision of long-term oxygen
therapy with concentrators the indications for treatment with
intermittent oxygen using cylinders are less clear’.133 Another study
called for patients to be reassessed at three months and then again
at a year after starting treatment.134 Such inconsistencies in the
practice of assessing and prescribing oxygen treatment to patients
fuelled clinical concerns about over-administration.
Concerns about how patients were being assessed for oxygen
therapy merged with concerns about the subsequent rate of compliance. Patient co-operation became an issue at this point only because
very little attempt had previously been made to monitor their cooperation. A 1985 article in the Lancet on domiciliary oxygen
criticised the guidelines for failing to emphasise strongly enough the
importance of patient co-operation. For instance, difficulties arose
because many users of oxygen were smokers, who needed to scrupulously avoid smoking while using oxygen to avoid accidental
self-immolation. In one study, patients ‘denied smoking’ but some
had not been told how to use their oxygen and two participants
used their oxygen less than ‘four feet away from an open or gas
fire’.135 Not only did patients need to be able to understand the
controls to operate the system; they also needed to be ‘dedicated to
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the continuous wearing of nasal prongs or an oxygen mask for
fifteen hours a day which will inevitably alter their lifestyle’.136
Domiciliary oxygen was still not compatible with what we would
consider normal day-to-day activity, thus making it difficult for
many patients to accommodate it into their lives. For example,
although domiciliary oxygen was supposed to raise activity levels
in its users, ‘unlike studies in the laboratory’ the lengths of tubing
were too short to allow them to actually use the oxygen while
exercising.137 In practice, the tubing was only long enough to allow
users to move from one room to another. One 1997 study pointed
out that the concentrators short tubing restricted mobility to within
six metres and that users found the devices excessively noisy.138
Crucially, there was a trade-off between the amount of time the
devices could be used and their weight. The ‘lightweight’ portable
oxygen devices (1.5 kg) lasted for less than half an hour which
precluded usage away from the home, whereas the longer lasting
devices were too heavy (at 4.5 kg) for users with severe respiratory
illness to use with any success.139 Although the general attitude
expressed by medics was that ‘half an hour to one hour […] is
adequate for most activities’, this limitation did preclude users from
making full use of their devices.140 Subsequent user resistance presented
a problem for those prescribing it as the treatment was only effective
when used properly.
Ease of use was an important factor in oxygen administration
only so far as it was affordable. Moreover, the individual nature
of this treatment made it difficult to create standardised guidelines
for assessing and prescribing. Worries that oxygen was becoming
a blanket treatment had little impact on the way in which it was
prescribed other than to restrict it in ways that were often less than
helpful to users. Though more user-friendly administration techniques
were developed, they were subject to regional inequalities and often
restricted to the private healthcare sector. Poor tolerance to the
equipment available often led to patients failing to use their home
therapy correctly. Yet the solutions offered were limited, focusing
on designing better criteria for assessing and identifying appropriate candidates, as well as better education on use and purpose of
oxygen therapy during the course of treatment to promote effective
use.141 These are hardly solutions developed with users’ quality of
life in mind.
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Conclusions
Device usability and patient co-operation remain key factors in the
successful uptake of oxygen. Compliance with prescribed oxygen
in Britain is very low (just 22 per cent) with one study citing up
to 51 per cent of oxygen users still smoking, despite the very high
risk of fire and burn injury.142 In 2002, another study demonstrated
widespread user rejection of ambulatory oxygen from COPD patients
who lacked the confidence and instruction to use the devices and
were inhibited by the stigma attached to their use. It concluded by
emphasising the need to consider the lived experience of people
using oxygen and argued that its widespread rejection illustrated
‘the pitfalls associated with designing technologies without reference
to the ultimate end users’.143 As McGuire and Carel have outlined,
such rejection often stemmed from the perceived stigma attached to
ambulatory oxygen usage, which is noisy and difficult to disguise:
The connotations of severe illness and the accompanying fear of
contagion further exacerbate the user’s sense that the equipment is
stigmatizing. A further sense of shame may arise from the association
between respiratory disease and smoking (possibly attributing to the
user responsibility for her condition). The relative rareness of such
equipment seen outside a hospital increases the interest of and thus
questions and comments from strangers, so the user also suffers some
loss of privacy and anonymity.144

The lack of co-production in initial design has led to ongoing problems
around portability, comfort, consideration of stigma and the everyday
life of the patient.145 Home oxygen has thus been described as
simultaneously life-giving and burdensome.146 This dual way of
relating to oxygen has led sociologist Megan Wainwright to refer
to it as a ‘limiting enabler’ that represents independence and dependence concurrently.147 One early adopter of portable oxygen articulated
this sense of reluctant attachment to her portable oxygen system,
which she named ‘Harvey’. She explained:
I cannot get along without Harvey, yet I find I cannot get along with
him either […] Harvey and I have what you would call a love/hate
relationship. I call him my friend; but he is not really my friend when
I trip over his cord, forget to turn him on […] he misbehaves and
gets tangled up in the market shopping cart.148
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Anthropomorphising oxygen machines in this way is not uncommon.
David Brooks, for instance, discussed his relationship with his oxygen
machine, Fifi, as that of man and wife.149 Another user discussed
her oxygen cylinder as if ‘she’ was a naughty pet and named her
Gwendolin. This practice may be related to the need to control the
machine and to moderate one’s attachment to it.150
Although companies such as Invacare have developed much more
advanced lightweight mobile oxygen concentrators, these are neither
in widespread circulation nor available on the NHS.151 In 2006,
following the Linde group’s takeover of the British Oxygen Company
(now BOC), four private companies took over control of the NHS
oxygen service in an attempt to both save the NHS money and
allow users easier access to oxygen. As part of the privatisation of
the service, the country was divided into regions, which went out
for tender. Today, Air Liquide meets most of Britain’s medical oxygen
requirements, but some regions are supplied by BOC or Baywater.
In the first month of this transition to a wholly privatised service,
one woman died because the delivery of her oxygen was delayed.
Many other users reported problems (ranging from inconvenient to
life threateningly problematic) because of delayed access to oxygen.152
Each company has their own procedures and protocols and they
do not communicate with each other. Like trying to use a train
ticket bought from one train company on a train run by another
train company on the same line, this results in great bureaucratic
difficulties when users attempt to work or travel in another company’s
area. Users must request their oxygen cylinders directly from the
oxygen company and this change has had the unintended consequence
of destroying the vital social networks that had developed between
the pharmacist and the oxygen users.153 Users today point out that
the current system is designed for the convenience of the oxygen
companies rather than its users. It may also exacerbate social difficulties for more precarious users of oxygen as they are personally
responsible for informing their landlords if they are using oxygen,
but the risk of fire means that private landlords are more likely to
refuse leases to oxygen users.154 Not only is the timing of oxygen
delivery non-negotiable, but the company’s scheduling is also
predicated on the ableist idea that the oxygen user is non-working
and housebound, thus making it even harder for users to lead lives
with normal educational or working patterns. Users have a distinct
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lack of control over their oxygen supply, even though its effective
provision can be quite literally a matter of life and death. The
resulting anxiety often results in users attempting to conserve their
supplies by ‘hoarding’ their oxygen.155 Thirteen years later, after
that isolated incidence of privatisation, many other parts of the
NHS are now under threat from just such ‘patchwork privatisation’.
Yet the case of oxygen provision and the abandonment of the iron
lung users in the United States does not suggest that we should be
either optimistic or complacent about this process.156
This privatisation and division of medical oxygen has led directly
to oxygen shortages in hospitals treating COVID-19 patients, as
multiple hospitals have declared critical shortages and some have
been forced to limit the number of people treated on mechanical
ventilators.157 GPs have advised patients who normally use oxygen
at home through the NHS to buy it privately because it is so scarce.158
This is especially egregious given that we know that most users
come from lower socio-economic backgrounds and may be particularly
isolated and unable to ask for support. Moreover, an article in the
Health Service Journal has argued that while the amount of medical
oxygen available in Britain was sufficient, there were problems
specifically around the co-ordination of deliveries and availability
of engineering staff.159 It seems clear that these problems of coordination across regions would be mitigated by a nationalised service
with standardised practices and easy ability to communicate. Disabled
users have been highlighting these problems out for years. It is past
time for us to start listening.

Notes
* This chapter was written with the generous support of a Wellcome Trust
Senior Investigator Award (grant no. 103340; www.lifeofbreath.org). We
are grateful to the Trust for supporting the Life of Breath project and
to the University of Bristol Faculty of Arts for funding Jenny Hutton’s
research as the Life of Breath Intern. Coreen McGuire would like to
thank Manchester University Press for allowing her to use material
from her monograph Measuring Difference, Numbering Normal: Setting
the Standards for Disability in the Interwar Period.
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