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Continuous positive airway pressure (CPAP)
therapy is the treatment of choice for most
patients with the sleep apnoea/hypopnoea syn-
drome. CPAP therapy is mainly used to improve
daytime function but increasingly some centres
are using CPAP to attempt to decrease cardio-
vascular risk. CPAP can be one of the most
eVective forms of therapy in modern medicine.
However, not all patients find this therapy ideal
and many do not use it as much as physicians
would wish. This paper reviews the potential
outcomes from CPAP therapy, the data on
patient use of CPAP therapy, the factors which
limit CPAP use, and whether CPAP use can be
improved.

Outcome measures
The sleep apnoea/hypopnoea syndrome
(SAHS) may be treated in order to improve
patient survival, decrease hypertension and vas-
cular risk factors, or to decrease symptoms and
improve daytime function. The evidence that
CPAP therapy improves survival is limited to
one small study which was non-randomised and
in which only 54% of the patients were followed
up.1 Although these data suggest improved
survival on CPAP, the study does not meet the
levels of rigour required for present day evidence
based medicine. There are no studies as yet
addressing the issue of whether CPAP therapy
prevents myocardial infarctions or cerebrovas-
cular disease, and there is conflicting evidence
about whether CPAP therapy does2 3 or does
not4–6 reduce arterial blood pressure. Most of
these studies suVer from either lack of a control
limb,2–5 small numbers,2–6 or lack of evidence of
CPAP usage.2–5 There is thus a need for further
well conducted large scale studies to address this
issue.

Although the satisfactory clinical response of
daytime sleepiness and impaired daytime func-
tion to CPAP therapy in patients with SAHS is
well known, few controlled studies have ad-
dressed this issue. In a randomised placebo con-
trolled trial we have shown that CPAP therapy
improves symptoms, objective sleepiness, day-
time cognitive function, IQ, driving “simulator”
performance, mood, and quality of life.7 This
study has now been continued and we have
shown that, in patients with apnoea/hypopnoea
frequencies of >15/h, the extent of the improve-
ment in sleepiness, while statistically highly
significant (p <0.001), is somewhat disappoint-
ing with the Epworth score decreasing from 10
on placebo to 7 on CPAP and mean sleep
latency on an MSLT increasing from 6 min on
placebo to 8 min on CPAP therapy. It is
noteworthy that there were significant improve-
ments in the Epworth sleepiness scale on
placebo compared with the baseline value! In
patients with apnoea/hypopnoea frequencies of
5–15/h benefits were still found, although these

were more significant in patients with apnoea/
hypopnoea frequencies in the range 10–15/h
where significant improvements were obtained
in the Epworth sleepiness scale, depression
scores, cognitive function, and quality of life.8 9

These results were obtained in carefully con-
trolled clinical trials, but theoretically they may
not be applicable to everyday clinical practice.
We have therefore recently carried out a survey
of benefits and problems with CPAP therapy in
which we obtained an 85% response rate from
an unselected group of 250 patients on CPAP
therapy. These patients reported significant
improvements in sleepiness, the distances that
they were able to drive, their work performance
and concentration ability, their general health,
and in the time they were taking oV work.10

There was also a significant decrease in the
number of road traYc incidents that they
reported per mile driven, although this diVer-
ence was due to diVerences in near miss road
traYc accidents rather than in actual impact
collisions. It must be stressed that in all of these
outcome studies the results reported are for all
the patients studied, despite what might be
considered suboptimal CPAP usage (see
below).

CPAP usage
CPAP is an obtrusive form of long term therapy
and thus one would expect the individual to
titrate their CPAP usage against the benefits that
they obtain from the treatment. Reeves-Hoche
and colleagues11 were the first to study objective
CPAP use by recording the time that the
patient’s CPAP machine was being used at an
eVective CPAP pressure. Several groups have
now shown that CPAP usage averages 4.7 hours
per night with approximately 90% of that time
being spent at eVective pressure.11–13 This level of
CPAP use should not be regarded as surprising
as similar superficially disappointing results are
obtained with most forms of chronic therapy.
For example, use of inhaled anti-asthma therapy
is suboptimal in 43–52% of patients,14 15 and the
use of oral antihypertensive therapy has been
shown to be suboptimal in at least 44% of
patients.16 It is much easier to use an inhaler
twice a day or to take the occasional tablet than
it is to comply with CPAP therapy all night every
night. CPAP usage of about 5.1 hours per night
has been found in two cross-sectional studies of
CPAP users in clinics.17 18 However, it must be
appreciated that these figures will inevitably be
higher than those obtained in studies of allcom-
ers, as patients who refuse or subsequently stop
using CPAP will not be present in the CPAP-
using clinic population.

It is important not to view the seemingly
poor use of CPAP therapy in isolation, and it
must always be stressed that the excellent
improvements in outcome measures obtained
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in controlled trials7 8 are obtained with an aver-
age CPAP usage of 4.7 hours per night or less.
Indeed, sleep physicians should be com-
mended for carefully monitoring their CPAP
compliance; there are many patients on other
forms of therapy in whom compliance is very
low, unbeknown to the monitoring physicians.

Factors influencing CPAP usage
Meta-analysis of all of our studies shows that
there is a statistically significant relationship
between apnoea/hypopnoea frequency and ob-
jective CPAP use.7–9 However, this relationship
only explains around 4% of the variance in
CPAP usage and is therefore not of any clinical
significance, even though it may be of statistical
significance. Thus, many patients with low
apnoea/hypopnoea frequencies comply well
with therapy, while others with high apnoea/
hypopnoea frequencies may not comply at all.
There is a tendency for patients with the great-
est impairment of quality of life and greater
subjective daytime sleepiness to comply better
with therapy, but again these relationships are
not tight.

Factors limiting CPAP usage
In our survey of 250 CPAP users10 we found that
many patients reported problems with the treat-
ment. The most common problem rated as
severe was nasal stuYness followed by the
sensation of cold air, noise, and mask pressure.
CPAP noise and nocturnal awakenings due to
CPAP therapy correlated negatively with CPAP
use and with benefits from CPAP therapy, indi-
cating that these were the problems that the
patients blamed for lack of CPAP use. Care
must be taken, however, in interpreting these
data as it could be that other factors were waking
the patients making them aware of the noise.
The noise of the CPAP machine and wakenings
throughout the night were negatively correlated
with apnoea/hypopnoea frequency, indicating
that patients in whom the condition was milder
found these to be a bigger problem.

Objective CPAP use does correlate with
outcome.7–9 The larger the CPAP use, the
greater the decrement in Epworth sleepiness
scale, quality of life, energy, and depression.

Can CPAP usage and outcome be
improved?
The first study to address this issue was a ran-
domised crossover study of regular telephone
advice.19 This study showed no benefit from
regular telephone advice but the design of the
study may have contributed to this negative
finding. Because it was a crossover study, those
patients who received telephone prompts regu-
larly in their first three months went into the
second limb of the study, having had the
importance of regular use of CPAP therapy
reinforced in their mind, and thus they were
not a good control group.

We have recently embarked on a randomised
parallel group control trial of usual CPAP
support against intensive CPAP support.20

Patients in both limbs of the study had apnoea/
hypopnoea frequencies of >15/h and two major
symptoms of SAHS. They then received full

CPAP education by a doctor and a nurse, in-
cluding watching an educational video. Follow-
ing a CPAP mask fitting they then spent at least
30 min during the daytime trying CPAP therapy.
Those patients on the usual limb then had a one
night CPAP titration study followed by tele-
phone follow up at two and 21 days by the CPAP
nurses and clinic visits at one, three and six
months. Those on the intensive limb had home
CPAP education with their spouse, three nights
in the sleep laboratory for CPAP titration, phone
calls at two and 21 days, home visits at seven, 14
and 28 days and four months, and clinic visits at
one, three and six months. The preliminary
results from this study show a significant
improvement in CPAP usage with the intensive
group using the treatment for a mean (SD) of
6.2 (1.8) hours per night and those receiving the
usual CPAP support using it for 4.8 (1.8) hours
per night (p = 0.02). It remains to be seen
whether this diVerence detected at one month
persists thereafter, and also whether this im-
provement in CPAP use translates into diVer-
ences in outcome measures.

1 He J, Kryger MH, Zorrick FJ, et al. Mortality and apnea
index in obstructive sleep apnea. Chest 1988;94:9–14.

2 Wilcox I, Grunstein RR, Hedner JA, et al. EVect of nasal
continuous positive airway pressure during sleep on
24-hour blood pressure in obstructive sleep apnea. Sleep
1993;16:539–44.

3 Mayer J, Becker H, Brandenburg Y. Blood pressure and
sleep apnea: result of long term nasal continuous positive
airway pressure. Cardiology 1991;79:84–92.

4 Suzuki M, Otsuka K, Guilleminault C. Long-term nasal
continuous positive airway pressure administration can
normalize hypertension in obstructive sleep apnea patients.
Sleep 1993;16:545–9.

5 Hedner J, Darpo B, Ejnell H, et al. Reduction in sympathetic
activity after long-term CPAP treatment in sleep apnoea:
cardiovascular implications. Eur Respir J 1995;8:222–9.

6 Engleman HM, Gough K, Martin SE, et al. Ambulatory
blood pressure on and oV continuous positive airway press-
ure therapy for the sleep apnea/hypopnea syndrome: effects
in “non-dippers”. Sleep 1996;19:378–81.

7 Engleman HM, Martin SE, Deary IJ, et al. EVect of
continuous positive airway pressure treatment on daytime
function in sleep apnoea/hypopnoea syndrome. Lancet
1994;343:572–5.

8 Engleman HM, Martin SE, Deary IJ, et al. EVect of CPAP
therapy on daytime function in patients with mild sleep
apnoea/hypopnoea syndrome. Thorax 1997;52:114–9.

9 Engleman HM, Deary IJ, Douglas NJ. Daytime function
after CPAP and placebo in patients with mild sleep apnea/
hypopnea syndrome (SAHS). Am J Respir Crit Care Med
1997;155:A846.

10 Engleman HM, Asgari-Jirhandeh N, McLeod AL, et al.
Self-reported use of CPAP and benefits of CPAP therapy: a
patient survey. Chest 1996;109:1470–6.

11 Reeves-Hoche MK, Meck R, Zwillich CW. Nasal CPAP: an
objective evaluation of patient compliance. Am J Respir Crit
Care Med 1994;149:149–54.

12 Kribbs NB, Pack AI, Kline LR, et al. Objective measure-
ment of patterns of nasal CPAP use by patients with
obstructive sleep apnea. Am Rev Respir Dis 1993;147:887–
95.

13 Engleman HM, Martin SE, Douglas NJ. Compliance with
CPAP therapy in patients with the sleep apnoea/hypopnoea
syndrome. Thorax 1994;49:263–6.

14 Mawhinney H, Spector SL, Kinsman RA, et al. Compliance
and clinical trials of two non bronchodilator anti-asthma
medications. Ann Allergy 1991;66:294–9.

15 Bosley CM, Fosbury JA, Cochrane GM. The psychological
factors associated with poor compliance with treatment in
asthma. Eur Respir J 1995;8:899–904.

16 Rudd P. Clinicians and patients with hypertension: unset-
tled issues about compliance. Am Heart J 1995;130:572–9.

17 Krieger J, Kurtz D. Objective measurement of compliance
with nasal CPAP treatment for obstructive sleep apnoea
syndrome. Eur Respir J 1988;1:436–8.

18 Pieters T, Collard P, Aubert G, et al. Acceptance and long-
term compliance with nCPAP in patients with obstructive
sleep apnoea syndrome. Eur Respir J 1996;9:939–44.

19 Fletcher EC, Luckett RA. The eVect of positive reinforce-
ment on hourly compliance in nasal positive airway
pressure users with obstructive sleep apnea. Am Rev Respir
Dis 1991;143:936–41.

20 Hoy CJ, Vennelle M, Douglas NJ. Can CPAP use be
improved? Am J Respir Crit Care Med 1997;155:A304.

S48 Douglas, Engleman

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.53.2008.S

47 on 1 O
ctober 1998. D

ow
nloaded from

 

http://thorax.bmj.com/

