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Abstract
Background—The sleep apnoea/
hypopnoea syndrome (SAHS) is common
and treatment with continuous positive
airway pressure (CPAP) is eVective. How-
ever, not all patients can cope with the
demands of using mask positive pressure.
Compliance can be improved with an
intensive educational programme and pa-
tient support, but this is not practical in
most centres given the large numbers of
patients coming forward for treatment.
Several studies have evaluated correla-
tions between various parameters at diag-
nosis in order to anticipate patients’
behaviour and to avoid the social and
health implications of undertreated
SAHS. We have evaluated the use of addi-
tional data derived during a 2 week home
CPAP trial to identify factors associated
with longer term use of CPAP and
compliance.
Methods—Following a diagnostic study,
209 patients were oVered a CPAP machine
for a 2 week home trial. After completing
the trial, patients were reassessed and
scored their overall satisfaction with
CPAP treatment on a five point scale
ranging from “much worse” to “much
better” and an Epworth score relating to
the loan period. Machine run time was
recorded from the integral clock. These
data were added to those available at diag-
nosis to construct models indicative of
continuing CPAP and average nightly use
at 1 year.
Results—209 patients were oVered the 2
week loan at least a year before June 1999
(90.9% men, mean (SD) age 51.0 (10.6)
years, body mass index (BMI) 34.6
(7.7) kg/m2, Epworth score 15 (IQR 11–18),
apnoea/hypopnoea index (AHI) 38.1 (22.9)
events/h). 153 patients (73.2%) opted to
continue CPAP and 56 declined. One year
later data were available for 187 patients;
128 (68.5% on an intention to treat
analysis) continued to use the machine
with a mean use of 5.0 (2.4) hours/night. A
logistic regression model indicated that
mean CPAP use during the loan period
and the overall satisfaction score accu-
rately defined continuing CPAP and “sat-
isfactory” CPAP use at 1 year. For
patients with low machine use and no
symptomatic improvement during the
loan period, the addition of baseline AHI,

baseline Epworth score, and the Epworth
score at the end of the loan to the equation
identifying factors associated with “satis-
factory” CPAP use (mean >2 hours/night)
improved the value of the model.
Conclusion—Data derived from a 2 week
CPAP trial are useful in identifying pa-
tients who will comply with CPAP treat-
ment to 1 year. It can be used to identify
patients with significant symptomatic dis-
ease who will struggle with CPAP and may
benefit from additional education and
support. High mean hourly use and a high
degree of overall satisfaction during the
loan period identified patients likely to use
CPAP and be compliant with it at 1 year.
(Thorax 2001;56:727–733)
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The sleep apnoea/hypopnoea syndrome
(SAHS) has a prevalence of 2–4% in the
general adult population.1 It impairs daytime
intellectual and physical function and there is
accumulating evidence that it may cause
systemic hypertension, cardiovascular, and
cerebrovascular disease.2–8 Patients with sleep
apnoea have been shown to be at increased risk
of traYc accidents.9–12 In several randomised
controlled trials continuous positive airway
pressure (CPAP) has been shown to be highly
eVective in relieving symptoms due to
SAHS.13–18 Various workers have identified fac-
tors which predict acceptance of and compli-
ance with this treatment in patients with
SAHS,19–27 while others have evaluated
strategies for improving them.28 In our unit
patients with SAHS who are considered for
long term home treatment borrow a machine
for 2 weeks after a CPAP titration study, giving
them the opportunity to try this treatment in
their own environment. In this study we evalu-
ate the contribution of data obtained during
this 2 week home trial to identify factors asso-
ciated with long term CPAP use and compli-
ance.

Methods
PATIENTS

Patients referred with suspected sleep breath-
ing disorders were assessed and most under-
went diagnostic sleep studies, usually per-
formed in hospital, using equipment which
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records respiratory but not EEG variables and
with automatic analysis (Autoset Sleep Diag-
nostic system; ResMed UK Ltd, Abingdon,
UK or the Densa DMS 200; Ferraris Medical
Ltd, Middlesex, UK). Occasionally patients
had full polysomnography or oximetry alone,
and a small number of studies were carried out
at home (Densa Compact; Ferraris Medical
and Autoset Portable; ResMed). The Epworth
score was recorded at baseline and used as a
guide to the severity of sleepiness, while
accepting its limitations.29

The decision to oVer patients a trial of CPAP
depended on a balance between the severity of
SAHS (based on the apnoea/hypopnoea index
(AHI) during the diagnostic study), the
patients’ symptoms, and their impact upon
quality of life. Broadly speaking, patients with
significant SAHS (AHI >30 events/hour) were
oVered a trial of CPAP whether or not they
perceived that they had significant symptoms,
whereas patients with AHI <30 events/hour
were only oVered a trial of CPAP if they had
symptoms which had an impact on quality of
life and daytime function. Other factors such as
occupation, miles driven per year, marital
disharmony, potential for benefit from other
interventions (alcohol avoidance, weight re-
duction, relief of nasal obstruction), patients’
preference and expectation also influenced the
decision. CPAP was oVered as the first choice
treatment before considering mandibular ad-
vancement devices.

Patients who accepted the oVer of a CPAP
trial underwent a CPAP titration study, usually
automated (Autoset) but occasionally manual,
followed by a 2 week home loan of a CPAP
system. They had a pre-loan session with a
specialist nurse during which they were fitted
with an appropriate mask and head gear and
the rationale, benefits, and possible side eVects
of CPAP were explained again in detail. At the
end of the loan period they returned the
machine and were reviewed by the nurse
specialist. They completed an Epworth score
relating to the loan period (tEpworth score)
and an in-house five point overall satisfaction
score assessing their well being during treat-
ment compared with baseline (“much worse”,
“worse”, “the same”, “better”, “much better”).
The mean use of the machine during the loan
period was calculated by dividing the number
of hours of use recorded on the integral clock
by the number of nights of use.

After completing the loan period, patients
had a period of at least 2 weeks without CPAP
and were then reviewed in the sleep clinic
where they were oVered the option of continu-
ing CPAP or not. Occasionally, patients were
oVered an extension of the 2 week period or a
second loan, either because they developed a
problem during the loan which compromised
their ability to use CPAP (upper respiratory
tract infections) or if they had severe sympto-
matic disease, had struggled with CPAP, and
were willing to have another try. During the
second trial patients were oVered any of the
following: a diVerent mask, a humidifier, or a
lower starting pressure as deemed appropriate.

For those accepting CPAP a machine was
issued and follow up appointments booked for
3–6 months in the sleep clinic and thereafter in
a yearly nurse led CPAP users’ clinic. Patients
were encouraged to contact the nurse specialist
if there were problems related to CPAP at any
time. At the yearly appointment they were
weighed and completed an Epworth score and
the five point overall satisfaction score. The
mean use of the machine was calculated by
dividing the recorded hours of use by the
number of days since the last reading. Patients
using the CPAP machine for more than
2 hours/night on average were considered to
have “satisfactory” levels of use. Those with
low machine use and/or poor symptom control
had further input which included change of
mask type, addition of a humidifier, adjustment
of CPAP pressure, or further education.

DATA RECORDING

Since 1995 details on all patients undergoing
sleep studies in our department have been
recorded in a series of relational databases
(Lotus Approach version 3). These contain
patient details, the data from each diagnostic or
titration study, from each CPAP loan, and from
the yearly CPAP users’ clinic. For the purpose
of this study all data were anonymised. The
study was approved by the St James’s and
Seacroft University Hospitals NHS Trust ethi-
cal committee.

STATISTICAL ANALYSIS

For statistical comparisons between the groups
the Student’s t test was used for age and
Mann-Whitney tests for BMI, Epworth score,
AHI, pressure, and machine usage. ÷2 tests
were used for comparisons of categorical
data—for example, sex and five point overall
satisfaction score. Relationships between vari-
ables were investigated using Spearman corre-
lations. Logistic regression analysis (forward
stepwise conditional method) was used to con-
struct models that could be used to identify
patients continuing to use CPAP and long term
“satisfactory” levels of compliance. A p value of
<0.05 was considered significant. SPSS for
Windows (Version 8, SPSS, Chicago) was used
for statistical analysis.

Results
Between June 1995 and June 1998 209 patients
who were considered for long term CPAP
treatment (90.9% mem, mean (SD) age 51.0
(10.6) years, BMI 34.6 (7.7) kg/m2, median
Epworth score 15 (IQR 11–18), and AHI 38.1
(22.9) events/hour) had a CPAP titration study
and a 2 week home trial of CPAP was oVered to
all them. The outcome for the process is sum-
marised in fig 1. Following the CPAP titration
study 196 (93.8%) tried CPAP at home (fig
1-A). After completing the loan period, 153
patients (73.2% on an intention to treat basis)
opted to continue CPAP at home (fig 1-B) and
56 refused (fig 1-C). Of the latter group, eight
(3.8%) refused the loan after the titration study
and five (2.4%) took the CPAP machine home
but never used it.
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Some patients did not complete the five
point symptom scale or the Epworth score
scale at the end of the loan, while others (espe-
cially those declining home CPAP) returned
the CPAP machines through relatives or
friends. The non-response rate was 1.3% (n=2)
in those who opted for home CPAP and 14.2%
(n=8) among those who declined long term
CPAP. Patients who opted for home CPAP (fig
1-B) had a higher baseline AHI (40.4 (23.4) v
31.8 (20.6) events/hour, p=0.016) and BMI
(35.7 (7.9) v 31.7 (6.5) kg/m2, p<0.001), a
lower Epworth score at the end of the loan
(tEpworth score 5 (IQR 3–9) v 11 (IQR 7–14),
p<0.001), a larger fall in their Epworth score
between baseline and the end of the CPAP loan
(dEpworth score 8 (IQR 5–12) v 2 (IQR 0–5),
p<0.001), greater improvement in symptoms
as rated by the five point overall satisfaction
score (table 1), a higher CPAP pressure (8.9

(2.1) v 8.2 (2.5) cm H2O, p=0.049), and used
the machine more during the loan period (5.5
(1.9) v 2.6 (2.3) hours/night, p<0.001) than
those who did not. Fourteen patients who sub-
sequently declined CPAP rated themselves as
“better” following the loan. Five patients who
considered themselves “the same” at the end of
the loan subsequently opted for home CPAP,
usually because on reflection, having experi-
enced CPAP and then felt again what it was like
to be without treatment, decided that the
advantages outweighed the disadvantages.

Data were available for 187 patients at 1
year. Due to changes in arrangements for
funding, 15 patients were transferred to other
centres and seven were lost to follow up despite
repeated attempts to contact them. 128 pa-
tients used the machine for more than 12
months (fig 1-D); 59 (31.5%) had declined
CPAP either from the outset (eight before and
48 after the CPAP loan) or during the first year
of use (n=3); 68.5% of patients oVered a trial
of CPAP (intention to treat basis) and 97.7% of
patients who opted for CPAP after their loan
continued with CPAP at 1 year. The mean
CPAP use decreased from 5.6 (1.8) hours/
night at the end of the 2 week loan to 5.0
(2.4) hours/night at 1 year (p=0.001). The
median Epworth score increased from 5 (IQR
3–9) at the end of the loan to 7 (IQR 4–12) at
1 year (p<0.001).

The characteristics of patients continuing to
use CPAP for more than 1 year and of those
who did not are shown in table 2. Continued
use at 1 year was associated with a higher base-
line BMI, male sex, higher baseline AHI,
greater fall in AHI with CPAP, a lower Epworth
score at the end of the CPAP loan period, and
a larger fall in Epworth score from diagnosis to
the end of the loan period. Patients who rated
themselves as “better” or “much better”, had a
higher CPAP pressure, and used the machine
more during their loan were more likely to
continue CPAP at 1 year.

While patients were encouraged to use their
CPAP throughout each night, it is not known
whether this was necessary and how many
hours of use per night were needed for relief of
daytime symptoms. Of our patients, 81.3% had
a mean nightly use of >2 hours, 76.6% of
>3 hours, and 68.8% of >4 hours. In our unit
a mean nightly use of >2 hours is considered to
be “satisfactory” (fig 1-E). Patients with “satis-
factory” use at 1 year (fig 1-E) had a
significantly higher CPAP use during the loan
(6 (1.5) v 3.9 (1.9) hours, p<0.001), a greater
change in the Epworth score with CPAP (9
(8–10) v 7 (3.5–8), p=0.02), and a greater
number of tEpworth score values below 12
than those with long term machine use of
<2 hours/night (80 patients v 7 patients; fig
1-F). The Epworth score after 1 year of
treatment was significantly lower for patients
with “satisfactory” use, and more patients
(78.4%) who used their machine for >2 hours/
night on average had an Epworth score within
the normal range compared with only 35% of
those with mean use of <2 hours/night
(p<0.001). There was no diVerence, however,
between the two groups in their perception of

Figure 1 Flow diagram showing the groups of patients used for comparisons.

Continued CPAP after the loan (B)
(n = 153)

Declined long term home CPAP (C)
(n = 43)

Took CPAP machine home for two weeks (A)
(n = 196)

209 patients considered
for long tern CPAP

Refused loan (C)
(n = 8)

Data available
(n = 131)

Still using CPAP (D)
(n = 128)

“Satisfactory” use (E)
(>2 hrs/night)

(n = 104)

Data not available
(n = 22)

Stopped CPAP 
(n = 3)

“Unsatisfactory” use (F)
(<2 hrs/night)

(n = 24)

Did not use machine
at all during loan (C)

(n = 5)

CPAP titration study

Table 1 DiVerences expressed in the overall satisfaction score between patients who opted to
continue the CPAP treatment after the loan and those who declined it

CPAP declined
(n=56)

CPAP accepted
(n=153) p value

Overall satisfaction score
Much worse 2 (100%) – <0.01
Worse 9 (100%) –
Same 23 (82%) 5 (18%)
Better 14 (2%) 49 (78%)
Much better – 97 (100%)

Results presented as number of patients (% declining/accepting the treatment after the loan).

CPAP for sleep apnoea/hypopnoea syndrome 729

www.thoraxjnl.com

http://thorax.bmj.com


how their symptoms had changed from before
starting CPAP. The figure of 2 hours/night is
arbitrary, but a cut oV of 3 or 4 hours/night
made no diVerence to the results.

The various data available at baseline, after
the CPAP titration study, and at the end of the
loan were analysed to find which factors were
significant at explaining acceptance of CPAP at
the end of the loan, continuing use, and “satis-
factory” use at 1 year. No continuous data cor-
relation proved to be strongly related to
continuing use at 1 year. The mean nightly use
at 1 year was significantly but weakly correlated
with the average CPAP use during the loan
period (r=0.299, p<0.001), the tEpworth score
(r=–0.299, p=0.003), and the Epworth score at
1 year (r=–0.201, p<0.001). The logistic
regression models obtained including data
available by the end of the titration study were
not helpful in identifying which patients would
use CPAP long term. Baseline parameters
included were BMI and sex in the model of
acceptance after the loan, and BMI and
baseline AHI in the models associated with
continuing CPAP use and “satisfactory” CPAP
use at 1 year

When the data available at the end of the
loan period were included the models had
improved classification. In the logistic models
mean CPAP use during the loan and the
self-reported overall satisfaction score after the
trial were factors for continued CPAP use
(classified 76% of those who did not continue
and 95% of those who continued). For
“satisfactory” CPAP use at 1 year only mean
CPAP use during the loan was significant in the
model, with 67.6% of those who did not have
“satisfactory” use and 94.2% of those who did

have “satisfactory” use being correctly classi-
fied. For each hour of use during the loan, the
likelihood of continuing CPAP at 1 year
increased 1.53 times (95% CI 1.06 to 1.71)
and “satisfactory” use 1.49 times (95% CI 1.19
to 1.86). With a cut oV of 2 hours/night CPAP
use during the 2 week loan period, the odds
ratio for continuing use at 1 year was 17.8
(95% CI 7.0 to 45.7, p<0.001). Moreover,
patients reporting themselves to be “much bet-
ter” after the CPAP trial were three times more
likely than those feeling “better” and many
times more likely than those not improved to
accept CPAP long term and to have “satisfac-
tory” use. The addition of baseline AHI, base-
line Epworth score, and tEpworth score to the
equation predicting “satisfactory” CPAP use
improved the utility of the model. This suggests
that, for patients with low CPAP use during the
loan and no improvement in symptoms, a high
diagnostic AHI and bEpworth score and a low
tEpworth score increase the probability of long
term acceptance and compliance.

Discussion
In this study we have evaluated the usefulness
of a 2 week trial for identifying patients who
would use CPAP long term and be compliant
with it.

The percentage of patients initially accepting
and then continuing CPAP at 1 year was simi-
lar to that in other studies, which suggests that
our patients and practice were comparable to
others. A high proportion of patients tried
CPAP at home after the titration night (93.7%)
and continued long term after completing the
loan period (73.2%). In our study the rate of
continuing use at 1 year was 68.4% of all
patients to whom treatment was recom-
mended, 71.7% of those who underwent a
CPAP trial, and 97.7% of those who opted to
continue the treatment afterwards. These
figures are similar to the 95.5% of patients
accepting CPAP after titration and 84%
continuing to use it during the first 12 months
of treatment reported by McArdle and col-
leagues.20 In their study the proportion of
patients lost to follow up was very low (0.8%)
whereas in our study 10.5% of the patients
(7.1% transferred and 3.4% lost to follow up)
were not included in the analysis. All these
patients initially accepted long term treatment
and many of them probably continued treat-
ment in other centres. Previous reports indi-
cated values of 72–79% for continuing use at 1
year, but the analyses were not performed on
an “intention to treat” basis.22 23 30 In the study
by Krieger et al23 the rate of use at the end of the
first year of treatment for selected patients with
AHI >15 was 79%, but these patients them-
selves represented only 79% of the patients to
whom treatment had been recommended—
equivalent to a rate of 62.4% on an intention to
treat analysis.

The percentage of patients with SAHS
accepting long term CPAP treatment and con-
tinuing its use at potentially eVective levels is
comparable with the adherence and compli-
ance with various treatments for other respira-
tory diseases. Compliance rates of 48–67%

Table 2 Characteristics of patients continuing to use CPAP at 1 year compared with those
refusing the treatment during the first 12 months

CPAP declined or
stopped (n=59)

CPAP continued
(n=128) p value

Age (years) 52.37 (12.8) 50.39 (9.6) NS
BMI (kg/m2) 31.92 (6.7) 35.79 (7.4) <0.001
Sex

Male* 50 (29.4%) 120 (70.6%) 0.047
Female* 9 (53.0%) 8 (47.0%)

bAHI 32.14 (20.7) 41.49 (23.9) 0.013
<15* 14 (50.0%) 14 (50.0%)
15–29* 16 (34.0%) 31 (65.9%) 0.049
>30* 29 (26.1%) 82 (73.8%)

tAHI 9.91 (9.42) 8.81 (6.98) NS
dAHI 22.22 (21.50) 32.47 (23.95) 0.006
bEpworth score

Median (IQR) 15 (10–17) 15 (12–19) NS
<12* 22 (36.0%) 39 (63.9%) NS
>12* 35 (28.2%) 89 (71.7%)

tEpworth score
Median (IQR) 15.5 (6–14) 5 (3–9) <0.001
<12* 31 (21.3%) 114 (78.6%)
>12* 19 (57.5%) 14 (42.4%) <0.001

dEpworth score
Median (IQR) 3 (0–6) 8 (5–13) <0.001

Overall satisfaction score
Much worse* 2 (100%) 0
Worse* 9 (100%) 0
Same* 23 (85.1%) 4 (14.8%) <0.001
Better* 16 (31.3%) 35 (68.6%)
Much better* 1 (1.2%) 88 (98.8%)

CPAP pressure 8.27 (2.42) 9.07 (2.08) 0.029
CPAP use during loan 2.63 (2.28) 5.63 (1.83) <0.001

Results presented as mean (SD) unless otherwise stated.
*Number of patients (% of declining/accepting treatment after the loan).
BMI = body mass index; bAHI, tAHI, dAHI = apnoea/hypopnoea index at baseline, during titra-
tion study, and diVerence between titration study and baseline, respectively; bEpworth, tEpworth,
dEpworth = Epworth score at baseline, during the 2 week loan, and diVerence between the 2 week
loan value and baseline value, respectively; NS = non-significant; IQR = interquartile range.
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have been reported for inhaled therapy in
asthma and COPD.31–33 Similar values have
been found for long term oxygen therapy in
chronic respiratory failure (50–65%),34 35 neb-
ulisers in COPD (50–57%),36 37 and success-
fully completed treatments in tuberculosis
(50–60%).38 39

There is no uniform definition of “compli-
ance” in the literature but we, as others,20 40

calculated the mean nightly use by dividing the
machine run time by the number of days
between two readings. Our calculated mean
use at 1 year was 5.0 hours/night (70.4% of
patients had a mean use >4 hours/night, 78.4%
>3 hours/night, and 82.4% >2 hours/night),
similar to data from other studies in which
mean values between 2.8 and 4.3 hours/night
were achieved.19 40 41 In studies reporting follow
up for longer than 1 year, compliance ranged
from 5 hours/night with 74% using it for
>4 hours/night to 5.7 hours/night with 76%
using it for >3.7 hours/night.20 22 23 In the study
by Krieger et al23 the high mean use might be
due to the fact that all patients had an AHI of
>15. The best reported mean use (5.7 hours/
night) was achieved with intensive support and
a special educational programme during the
first year of use20 28; however, because of the
large number of patients coming forward for
treatment, this strategy is unlikely to be practi-
cal or cost eVective in most centres. The find-
ing that our data are similar to those reported
by others suggests that the approach we used
may be helpful in other units, notwithstanding
the fact that local practice will vary from centre
to centre.

The group declining CPAP treatment had a
mean AHI of 31.8 events/hour, a median base-
line Epworth score of 15, and many patients
had severe disease. Usage during the loan
period was low and the improvement obtained
in AHI and Epworth score with CPAP was less
than that seen in the patients who opted for
long term treatment. We oVered second loans
to patients who had a high AHI and were
symptomatic. Thirteen patients completed a
second loan and, although the mean use
improved in this group from 1.7 hours/night
during the first loan to 3.2 hours/night during
the second loan, only five then accepted long
term treatment. Patients with low machine use
during the first loan might need alternative
strategies including “smart” CPAP and more
intensive support in any subsequent CPAP
trials. Women have recently been reported to
have a lower acceptance rate for treatment.20

We found a significant diVerence in continuing
CPAP use at 1 year between men and women
in our group (70.6% v 47.1%, p=0.047). This
finding may be a coincidence but it suggests
that women might need special attention.

A slightly higher CPAP pressure was associ-
ated with a higher acceptance rate and
increased CPAP use. This has been seen in
other studies.20 23 The diVerences in mean
CPAP pressure between acceptors and non-
acceptors are small but significant (1 cm H2O
in our study and the study by Krieger et al23).
McArdle et al20 showed that continued CPAP
use was 1.53 times (p=0.002) more likely at a

pressure of >8 cm H2O. They suggested that
the relationship between pressure and use
might result from the covariance of CPAP
pressure and baseline AHI levels. We found a
correlation between pressure and baseline AHI
(r=0.371, p<0.001) which supports this
theory. A mean pressure of 8 cm H2O may also
be too low to improve AHI and symptoms
satisfactorily; we found significant correlations
between CPAP pressure and tEpworth score
(r=–0.243, p<0.001), dEpworth score
(r=0.210, p<0.001), and dAHI (r=0.358,
p<0.001)

Various parameters have been found to cor-
relate with long term use of CPAP or with
compliance in other studies. They include age,
BMI, AHI, snoring history, polysomnographic
results, respiratory function tests, daytime oxy-
gen saturation, SaO2 during non-REM sleep,
and night to night variability during the initial
period of CPAP use.19–25 27 Several stud-
ies20 21 23 26 have indicated a significant correla-
tion between long term CPAP use and daytime
sleepiness, and one study showed that long
term daily use correlated with treatment
induced improvements in AHI, hypersomnia
scores, and oxygen saturation during sleep.24

Although significant, these correlations were
weak with r values of less than 0.50. We also
found a weak correlation between the mean use
of the machine at 1 year and the mean use of
the machine during the loan (r=0.299,
p<0.001) and the Epworth score after the loan
(r=0.299, p=0.003).

Meslier and colleagues42 in a large French
survey of long term CPAP have shown that the
perceived health (evaluated by the Nottingham
Health Profile) in patients with SAHS is
significantly related to the improvement of
symptoms, overall satisfaction, and objective
compliance with CPAP. We used a simple
assessment of the patient’s overall satisfaction
with CPAP in comparison with how they were
before starting treatment. The scale reflects the
balance between any benefits in terms of a
reduction in symptoms of SAHS by CPAP
(which is also measured by the diVerence
between baseline and treatment Epworth
scores) and the disadvantages of CPAP to the
patient and his or her family. This simple scale
proved to be highly discriminative in many
comparisons we performed (tables 1 and 2).

From the data available following the
diagnostic study it was not possible to con-
struct an acceptable model for continuing use
at 1 year, but data derived from the 2 week loan
(overall symptom change with CPAP and mean
use during the loan) defined acceptance of long
term treatment and continuing and “satisfac-
tory” use at 1 year with reasonable precision.
Analysis of the correlation between CPAP use
during the 2 week loan period (<2 hours/night
v >2 hours/night) and the continuing use at 1
year gave an odds ratio for continuing use of
17.8 (95% CI 7.0 to 45.7, p<0.001). This is
very similar to the findings of McArdle et al
who, using a diVerent statistical approach,
reported hazard ratios of continuing use of
CPAP long term of 13.8 (95% CI 8.9 to 21.5,
p<0.001) based on CPAP use over the first 3
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months.20 Patients who were the same or worse
during the loan were likely to refuse CPAP or
not use it long term, whereas patients who felt
“much better” after 2 weeks of treatment were
more likely to comply with long term treat-
ment. The rates for continuing use at 1 year
and for use of >2 hours/night long term were
14.8% and 0% for patients feeling “the same”,
68.6% and 82.9% for those who felt “better”,
and 98.9% and 85.2% for those feeling “much
better” after the loan period (table 2).

Thresholds of “satisfactory” use have been
defined diVerently. Engleman et al40 showed
improvement in cognitive function, mood,
symptom scores, and eVective daytime sleepi-
ness with a mean use of >3.7 hours/night.
However, there are no data available on the
minimum use that is eVective and no agree-
ment on cut oV values for stopping treatment
because of non-compliance. DiVerent centres
ask for the return of the CPAP machine if use
is less than 1 hour/night despite reinforced
education,23 2 hours/night,20 4.5 hours/night,22

or 5 hours/night.24 We consider patients with a
mean use of more than 2 hours/night to have
“satisfactory” compliance; 78.4% of “compli-
ant” patients had an Epworth score below 12
after long term treatment compared with 35%
for those with a mean use of less than 2 hours/
night, which suggests that this is a reasonable
cut oV. The mean use over 1 year correlated
with the Epworth score at 1 year (r=–0.201,
p<0.001), suggesting that benefit from CPAP
is at least in part related to the amount that the
machine is used. We found that CPAP use at 1
year was less than that at the end of the loan
period and there was an increase in the
Epworth score. This suggests that reinforce-
ment of the importance of maintaining a high
level of machine use will improve symptomatic
benefit. However, there was no diVerence
between “satisfactory” and “unsatisfactory”
users in their rating of the change in symptoms
on the five point scale, suggesting a possible
placebo eVect which has been seen in a trial
using sham CPAP.13 “Satisfactory” use can be
mathematically modelled by a logistic
regression model which includes both baseline
data (AHI and Epworth score) and data
obtained during the 2 week loan (mean use of
the machine, tEpworth score, and five point
overall satisfaction score).

The identification at an early stage of
patients who are unlikely to continue CPAP is
important. Firstly, untreated patients will
experience continuing symptoms which are
potentially amenable to improvement by
CPAP.13–18 Secondly, there is increasing evi-
dence that SAHS is associated with other
adverse health eVects and, although it is not
proved that CPAP influences these and while
CPAP prescription would not be considered
primarily with these outcomes in mind, a
reduction in other morbidities is an important
secondary benefit from CPAP. However, per-
haps the major concern relates to driving and
the implications of untreated symptomatic
SAHS for holding a driver’s licence.10–12 A 2
week loan may be useful in identifying which

patients need more intense input and/or
alternative CPAP devices.

Despite the limitations of a retrospective
analysis, this study suggests that patients with
SAHS who may be reluctant to use CPAP long
term can be identified in the early stages of
treatment. A 2 week CPAP loan provides useful
information on patient satisfaction with treat-
ment and his or her compliance measured by
mean machine use. In our experience these two
parameters are important for identifying pa-
tients who will be compliant with CPAP and
continue to use it. A combination of the level of
overall satisfaction with CPAP, a simple five
point scale, and machine run time during the
trial is associated with good compliance and
continuing use at 1 year. This is further refined
by the addition of AHI and Epworth score at
baseline and the Epworth score at the end of
the 2 week trial.
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