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SUMMARY The impact of the installation of an oxygen con-
centrator on the lifestyle of 30 patients in two health districts
has been investigated using a questionnaire. Marked im-
provements in general well-being (83% of respondents),
breathing (82%), mobility (62%) and sleep pattern (52%)
were reported. The long term nature of the aims of treat-
ment were understood by 83% of the respondents and the
mean period of time the patients used the concentrator was
satisfactory. However, 34% of respondents had a concen-
trator with only one outlet and 70% had the concentrator
situated in a commonly used room with the possibility of
problems with noise. Thirty one percent of the respondents
were still smoking. The recommendations given to patients
for the siting of the concentrator and the number of outlets
should be improved. However, the oxygen concentrator was
found to be generally well tolerated and this refutes criticism
that patients may find it restricting.

Introduction
THE oxygen concentrator is a convenient method of delivery

for long term oxygen therapy. It has been available free on
prescription from general practitioners in England and Wales
since December 1985 and the following guidelines for prescrib-
ing have been produced by the Department of Health.

Absolute indications: chronic obstructive airways disease with
hypoxaemia (pressure of oxygen <55 mmHg), hypercapnia
(pressure of carbon dioxide >45 mmHg), oedema, forced ex-
piratory volume in one second <1.5 1, and forced vital capacity
<2.0 1 in the stable phase more than three weeks from an
exacerbation; measures repeated after three weeks should show
a variation of <5 mmHg in pressure of oxygen and <207o in
spirometric measurements.

Other indications: chronic obstructive airways disease with
hypoxaemia but without hypercapnia or oedema; palliative -
that is, other respiratory conditions with hypoxaemia (for ex-
ample, fibrosis); frequent cylinder replacement - more than 21
cylinders a month or more than eight hours use a day.
Long term oxygen therapy in patients with hypoxaemia is

known to improve prognosis1'2 but there is a lower rate of
prescription in the UK than in France or the' USA where the
guidelines for prescription are similar.
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It was our experience that general practitioners were sometimes
reluctant to refer patients for an oxygen concentrator because
demonstration of a significant increase in survival with long term
oxygen therapy requires treatment for six to 15 months.1'2 In
addition, some general practitioners and patients have express-
ed concern over the possible restriction of lifestyle caused by
long term oxygen therapy. Conversely, several recent studies3"5
have shown that concentrators are often inappropriately prescrib-
ed to patients who have been inadequately assessed.

It is of importance that patients' quality of life should not
be adversely affected during treatment and that the practicalities
and convenience of installation should be optimal. Previous
studies of oxygen therapy have demonstrated a variable effect
on patient well-being" 2'6 and no study has assessed the impact
of the oxygen concentrator on quality of life since its introduc-
tion into clinical practice in the UK.

This study was designed to assess any change in the quality
of life and to ascertain any flaws in the current prescribing prac-
tice that may reduce patient tolerance and compliance. In addi-
tion, patients' perception of the aims of treatment and their
adherence to the recommendations of the prescribing doctors
have been assessed.

Method
All the patients for whom an oxygen concentrator had been
prescribed in the Frenchay (Bristol) and Bath health districts
(population 620 000) between 1 December 1985 and 30 April
1988 were identified. Details of age, sex, diagnosis, Department
of Health prescribing category and pressure of blood gases at
diagnosis'were recorded. At the end of July 1988 a question-
naire was sent to all the surviving patients and was collected
a week later. The patients were asked to indicate whether the
concentrator had improved, worsened or not changed their
general feeling of well-being, their mobility, alertness, breathing
and their sleep pattern. Separate space was provided for in-
dividual comments on the benefits and disadvantages of the con-
centrator and for suggestions for improvement.

There were further questions about the details of installation,
asking specifically about the siting'of the concentrator, the
number of outlets, noise level, use of mask or cannulae and
humidifiers, reliability and availability of other oxygen supplies
and of oxygen treatment prior to receiving the concentrator.
The patients' perception of the aims of treatment were assessed

by asking if they thought the concentrator was to improve their
condition immediately, in the short term or in the long term.
The number of hours per day the patients thought the concen-
trator was used was compared with the metered times in order
to assess compliance. The patients' smoking habit was also
noted.

Results
In the two health districts 91 patients had concentrators install-
ed over the two and a half year period. Details of both survivors
and non-survivors are given in Akble 1. The characteristics of
both groups were very similar, although a higher proportion of
survivors than non-survivors had fulfllled the absolute criteria
at prescription. Among the survivors the length of time from
installation of equipment to the survey ranged from two to 31
months (mean 14.8 months). Of the 32 survivors one did not
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Table 1. Details of all patients prescribed an oxygen concentrator.

Non-survivors Survivors
(n = 59) (n = 32)

Age (years)
Mean (range) 67.5 (43-85) 66.6 (48-86)

Sex (no. (%) of patients)
Male 38 (64) 23 (72)
Female 21 (36) 9 (28)
Diagnosis (no. (%) of
patients)
COAD + cor pulmonale 29 (49) 23 (72)
COAD 19 (32) 7 (22)
Fibrosis 8 (14) 1 (3)
Other '3 (5) 1 (3)

Department of Health
category (no. (%) of
patients)
Absolute indication 13 (22) 14 (44)
Other indications
COAD 7 (12) 2 (6)
Palliative 7 (12) 1 (3)

Inadequately assessed 32 (54) 15 (47)

Mean pressure of blood
gases at diagnosis (mmHg)
P(CO2) (range) 43.4 52.5

(31.6-61.3) (33.0-66.0)
P(02 (range) 44.7 46.1

(35.7-60.8) (36.0-54.8)

COAD = chronic obstructive airways disease.

reply to the questionnaire and one was too unwell to respond.
Thirty questionnaires were thus completed; three patients did
not answer all of the questions.
Changes to the patients' quality of life are displayed in Table

2. A maximum of two respondents recorded a deterioration in
any of these indicators: over 80% of respondents described an
improvement in general well-being and in breathing, 62%
thought their mobility had improved and 52% that their sleep
pattern was better. Alertness was improved in 32% of the
respondents and unchanged in 61%. The length of time the pa-
tients had been prescribed a concentrator did not affect their
responses.

lPwelve patients commented that their breathing was improv-
ed by the concentrator, seven patients found it more convenient
than their previous system, two patients mentioned 'increased
confidence and two were able to 'sleep longer' and had less noc-
turnal breathlessness. Few patients volunteered any disadvan-
tages, although when asked directly in a separate question if the
concentrator was too noisy 10 patients said yes and 20 said no.
A few patients suggested improvements such as a portable ver-
sion, suggesting that they felt at least some degree of restriction.

Fifteen patients had had oxygen by cylinder before prescrip-
tion of the concentrator but there was no difference in the
responses from patients who had cylinders prior to the concen-
trator and those who had not and these two groups of patients
were comparable with regard to their medical condition. Iwen-
ty one patients had an alternative source of oxygen available.
Eight of these patients had never used it and six only when the
concentrator broke down. Five patients used an additional source
intermittently and two commonly. Four patients also had port-
able oxygen for use in their car.

Further details of installation are given in Tible 3. Nasal
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Table 2. Changes in the patients' quality of life after the installation
of a concentrator.

Number (%) of respondentsa

Improved Not changed Worsened

General well-being 24 (83) 4 (14) 1 (3)
Mobility 18 (62) 10 (34) 1 (3)
Alertness 9 (32) 17 (61) 2 (7)
Breathing 23 (82) 4 (14) 1 (4)
Sleep pattern 15 (52) 12 (41) 2 (7)
a Percentages are based on total number of respondents to each question.

Table 3. Further details of installation.

Number (%) of
respondentsa

Site
Lounge
Main bedroom
Other

Number of outlets
1
2

Delivery system
Cannulae
Face mask
Both

Humidifier
Yes
No

Number of breakdowns
None
One
Two

14 (52)
5 (19)
8 (30)

10 (34)
19 (66)

26 (87)
2 (7)
2 (7)

22 (73)
8 (27)

24 (80)
5 (17)
1 (3)

a Percentages are based on total number of respondents to each question.

cannulae were used by 93% of respondents and 73% had a
humidifier, usually supplied by the nurse to reduce nasal dry-
ing. The concentrator was situated in a commonly used room
for 19 respondents (70%). For 10 respondents (34%) the con-
centrator had only one outlet; this-was the' patient's original
preference but where specific enquiry was made the patient was
found to regret this initial choice. The concentrator had broken
down for 20%o of the respondents. There was no difference bet-
ween those patients fully assessed according to Department of
Health guidelines and those inadequately assessed with regard
to these indices of installation.

Four patients thought the aim of treatment was an immediate
improvement in their condition, one a short term improvement
and 24 a long term improvement. TWenty four patients were us-
ing 15 hours or more hours of oxygen each day and four bet-
ween eight and 14 hours; none were using less than eight hours
per day. The patients estimated their mean concentrator use as
16.7 hours but the actual mean time the concentrator was run-
ning taken from meter readings was 18.1 hours. The mean dura-
tion of use recommended by doctors was 17.1 hours. All the pa-
tients used their oxygen at night. TWenty respondents denied cur-
rently smoking but nine (31%) admitted that they still smoked.

Discussion
The patients studied were similar to all the patients prescribed
oxygen concentrators after these were introduced in the two
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health districts in December 1985. Half of the patients were not
fully assessed prior to prescription of the concentrator and we
are not, therefore, able to comment on whether their prescrip-
tion was appropriate. The problem of non-adherence to Depart-
ment of Health guidelines for the prescribing of long term ox-
ygen therapy has been reported previously.4 A relatively high
mortality was seen in this study compared with the Medical
Research Council treated group,2 perhaps as a result of
prescribing to patients who were inappropriate for a concen-
trator.4'5 Those patients who had not been fully assessed
responded to the questionnaire with similar replies to those who
had been fully assessed.
Most patients noted an improvement in their general well-

being and breathing. Of particular interest is that a majority
found their mobility was improved despite the potential restric-
tion of long term oxygen usage. Half the patients noted an im-
provement in their sleep pattern; some patients commented that
they had less nocturnal breathlessness. The improvement in these
indicators was equally apparent in those who had had the con-
centrator either for a few months or for two years. Among the
patients who had oxygen by cylinders prior to the concentrator
and those who did not there was an equally positive response
to all indices.

It is of concern that 10 patients thought the concentrator was
unacceptably noisy and this indicates that patients should be
advised to have the concentrator situated in an infrequently used
room. Ten patients had a concentrator with only one outlet and
while this was the patient's original preference, it was clearly
regretted by patients later. The humidifier was usually supplied
by the nurse to reduce nasal drying but this problem could have
been discussed earlier. This study clearly shows a need for im-
proved counselling of patients on the practicalities of the treat-
ment before the concentrator is installed.
On the whole, patients were adequately educated in the aims

of treatment, although five respondents (17%0) considered that
the main objective was immediate or short term benefit. Com-
pliance was good with 86% of respondents using the oxygen
for 15 hours a day or more and accurately assessing the length
of time spent using the concentrator. This is at variance with
results obtained in a recent survey of patients in Liverpool3
where only 450/o were using oxygen for 15 hours a day or more
and where they tended to overestimate their usage. The time the
concentrator was in use does not necessarily equate with the
length of time the patient was receiving oxygen and this may
explain some variation in results.

It is disturbing that nearly a third of the respondents admit-
ted to continued smoking. This is a similar proportion to that
found in the Liverpool group.3 While it was the policy of
prescribing physicians to defer oxygen therapy until the patient
stopped smoking, concentrators were not removed if there was
subsequent evidence of tobacco usage.

Generally there was a very positive response among patients
to oxygen treatment with the concentrator. This positive response
was supported by specific comments on the benefits of the treat-
ment. Although these benefits cannot be quantified the reports
were striking and at the least indicated that patients were not
made to feel worse by this treatment. It is possible that it is not
only the oxygen that produces this improved feeling of well-
being; there may also be a strong placebo effect both because
of the feeling of security the concentrator may engender and
because of the increased attention the patient receives. The
presence of a placebo effect is also suggested by the improve-
ment that the patients previously receiving oxygen by cylinders
felt and by the speed with which this improved well-being oc-
curred. This is not, however, relevant to the primary aim of the
study as the efficacy of long term oxygen therapy in improving

prognosis has been previously shown."2
General practitioners should not be dissuaded from referral

for long term oxygen therapy by oxygen concentrator on the basis
that it may be an unpleasant and restricting treatment. There
is, however, the need for improved counselling of patients, par-
ticularly with regard to smoking and an explanation of the aims
of treatment, and clear advice needs to be given about the prac-
ticalities of the installation of the concentrator by the prescrib-
ing physician. Thus we conclude that long term oxygen therapy
by concentrator produces a considerable improvement in quali-
ty of life in addition to the previously demonstrated improve-
ment in survival.
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RCGP
Clinical DIABETES: DO YOU
and Research CARE?
Division

The RCGP/Lilly Diabetes
Facilitators Project

After a successful pilot run in the North of England, the Clinical and
Research Division was able to continue the project in the Northern
Ireland and Wessex Faculties. The Division now seeks to continue
the project in a further College Faculty commencing 1 January 1991.
The project provides two facilitators, a general practitioner and a
practice nurse over a period of 12 months, to help and advise prac-
tices wishing to extend the services offered to their diabetic patients.

The grant of £15 000 will provide the successful Faculty with
sufficient funding to allow the facilitators to devote up to 40 days
(80 sessions) to the project, plus an allowance to cover travelling
expenses and secretarial and administrative costs.

All Faculties of the College that have not yet participated in the
project are invited to take part in the competition. Faculties wishing
to compete for the project must send their completed application
form to Dr Colin Waine, c/o Clinical and Research Division, RCGP,
14 Princes Gate, London SW7 1PU, by 12 November 1990.

Members or Fellows of the College with a special interest in diabetes
who would be interested in participating in the project, should
contact their local Faculty Honorary Secretary who will be able to
provide them with the necessary details.
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