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Objectives: An important option for the medical treatment of obstructive sleep
apnea-hypopnea syndrome (OSAHS) is continuous positive airway pressure (CPAP)
during sleep. This study reports on the cost-effectiveness of CPAP compared with dental
devices and lifestyle advice. The work was commissioned by the NHS HTA Programme to
inform the National Institute of Health and Clinical Excellence’s (NICE) appraisal of CPAP.
Methods: A Markov model compared the interventions over the expected patient lifetime.
The primary measure of cost-effectiveness was the incremental cost per quality-adjusted
life-year (QALY) gained. The QALY incorporated the impact of treatments on daytime
sleepiness, blood pressure and health-related quality of life (HRQoL).

Results: On average, CPAP was associated with higher costs and QALYs compared with
dental devices or lifestyle advice. In the base-case analysis, the incremental
cost-effectiveness ratio (ICER) for CPAP compared with dental devices was around
£4,000 per QALY (2005-06 prices). The probability that CPAP is more cost-effective than
dental devices or lifestyle advice at a threshold value of £20,000 per QALY was 0.78 for
men and 0.80 for women. Several sensitivity analyses were undertaken and it was found
that the ICER for CPAP consistently fell below £20,000 per QALY gained, apart from in a
subgroup with mild disease.

Conclusions: The model suggests that CPAP is cost-effective compared with dental
devices and lifestyle advice for adults with moderate or severe symptomatic OSAHS at the
cost-effectiveness thresholds used by NICE. This finding is reflected in the NICE guidance.
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Obstructive sleep apnea-hypopnea syndrome (OSAHS) is a
chronic condition which, if untreated, is associated with in-
creased daytime sleepiness, impairment of cognitive function
and a reduction in health-related quality of life (HRQoL)
(27). Tests such as the apnea/hypopnea index (AHI) are
widely used to diagnose OSAHS and to classify the sever-
ity of the condition. In addition, tests such as the Epworth
Sleepiness Scale (ESS) are commonly used to measure day-
time sleepiness. The symptoms of OSAHS can impact on the
way people with OSAHS engage in work, home and leisure
activities. In addition, OSAHS has been associated with an
increased risk of road traffic accidents (RTA). Over the longer
term, OSAHS may be a risk factor for hypertension, myocar-
dial infarction and stroke (33).

An important option in the medical treatment of OS-
AHS is continuous positive airway pressure (CPAP) during
sleep. Other treatment options for OSAHS exist, including
dental devices, lifestyle advice, surgery or drugs; however,
available evidence does not support the use of surgery or
drugs (34;36). This study reports on the cost-effectiveness
of CPAP compared with dental devices and lifestyle advice:
treatments which are routinely available in the UK National
Health Service (NHS).

The National Institute for Health and Clinical Excellence
(NICE) has undertaken an appraisal of CPAP to assess its
effectiveness and cost-effectiveness in the NHS (28). This
study reports on research that was commissioned by the NHS
Health Technology Assessment (HTA) Programme to inform
the NICE technology appraisal. The full technical report of
this research is available elsewhere (26).

Several studies have evaluated the cost-effectiveness of
CPAP (2;11;24;31;37). However, none of these included den-
tal devices as a comparator, and none made use of the full
range of trial evidence to estimate the cost-effectiveness of
treatments for OSAHS or the impact of treatment on daytime
sleepiness, blood pressure, HRQoL, and other relevant out-
comes (266). A new, probabilistic cost-effectiveness model
was, therefore, developed to address these limitations. Data
on the long-term impact of OSAHS on HRQoL, cardiovas-
cular events, RTA, and other outcomes were incorporated
within the analysis.

METHODS

Overview

This study examines the costs to the NHS and the health
outcomes associated with CPAP, dental devices and lifestyle
advice. The economic evaluation methods that were used ad-
here to NICE’s guidance on preferred methods for economic
evaluation (29). Health outcomes were expressed in terms of
quality-adjusted life-years (QALYSs) over the expected life-
time of patients diagnosed with OSAHS and include effects
of changes in sleepiness, blood pressure, RTA, and HRQoL.
The base-case analysis considered a male cohort aged
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50 years old: this reflects the average patient participating
in the randomized controlled trials (RCTs) found in the sys-
tematic review that was conducted to inform the model (26).

Model Structure

A Markov state-transition model was developed using yearly
cycles (7). The model structure is illustrated in Figure 1.
It characterizes the patient’s prognosis over their lifetime
based on four health states: OSAHS, OSAHS post-coronary
heart disease (CHD), OSAHS post-stroke, and death. The
model records the HRQoL of a hypothetical patient cohort in
terms of their initial HRQoL, and any improvements resulting
from a reduction in symptoms associated with treatment. The
trial data describe the effect of treatment on blood pressure,
which may in turn affect the incidence of CHD and stroke.
The evidence suggests that interventions for OSAHS have
a beneficial effect on sleepiness, which may in turn affect
the risk of RTA, therefore, this event is also included in the
model (26).

Evidence Used in Model

The evidence used to estimate the parameters of the model in-
cludes RCT data obtained from a systematic review (26) and
individual patient data from three RCTs (22;30;38), nonran-
domized trials, modeling studies, analyses of administrative
databases, and expert clinical opinion.

Additional searches were undertaken to estimate specific
parameters of the model. MEDLINE was used to identify
data on HRQoL studies, literature linking CVE, particularly
stroke and CHD, to OSAHS; and literature linking RTAs to
OSAHS (26). The nature of this evidence is described below.

Treatment Effects. NICE’s methods guidance (29)
indicates that the QALY is the health outcome measure of
choice for assessing cost-effectiveness. QALYs are calcu-
lated by multiplying the length of time spent in a health
state by a “HRQoL weight,” expressed on a 0 (equivalent
to death) to 1 (equivalent to good health) scale, with nega-
tive values possible. NICE recommends that these HRQoL
weights be derived from a validated, generic, preference-
based measure of HRQoL, such as the EQ-5D (29). HRQoL
weights and quality-adjusted survival were infrequently re-
ported in the RCTs of CPAP: one trial reported EQ-5D scores
based on a before and after analysis (9). A search of the lit-
erature identified four studies containing potentially relevant
HRQoL data; however, none included dental devices and
none linked the HRQoL weights to the information on clin-
ical efficacy (9;22;24;37). To make use of the RCT data, a
link was made between measures of clinical effectiveness
and two preference-based measures of HRQoL (SF-6D (5;6)
and EQ-5D). The trials did not report treatment effects for
CVEs or RTAs.

Expressing Clinical Effectiveness in Terms of
HRQoL. In the RCTs reviewed (6), the ESS was the most
frequently reported measure assessing subjective sleepiness
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Figure 1. Economic model structure. OSAHS, obstructive sleep apnea-hypopnea syndrome; CHD, coronary heart disease;

RTA, road traffic accidents.

(n = 27 trials). Data on the mean difference in ESS were
available for twenty-three RCTs comparing CPAP to placebo
and six RCTs comparing CPAP to dental devices. To link
change in ESS to change in HRQoL, three sets of individual
patient data were obtained, two measuring ESS and the SF-36
profile (which incorporates the SF-6D) in the same patients
(14;16) and one measuring these and the EQ-5D in the same
patients (21) The SF-36 data and EQ-5D data were translated
into HRQoL weights based on existing algorithms which
incorporate the preferences of the UK population (5;14).
The three datasets were used to develop prediction models
for estimating the relationship between ESS and HRQoL
weights based on SF-6D and the EQ-5D, respectively.

An increase of one point in ESS was associated with a
reduction in HRQoL of 0.01 for both the SF-6D and EQ-
5D instruments (see Table 1). There was no evidence for a
change in the relationship between different levels of base-
line ESS. The baseline HRQoL weight for the hypothetical
patient population was predicted from the specified baseline
ESS score. Changes in ESS associated with treatment were

converted to changes in HRQoL (HRQoL increments) using
the predicted relationship between ESS and HRQoL.

The HRQoL decrements associated with stroke (mean =
—0.0524; SD = 0.0002), CHD (mean = —0.0635; SD =
0.0001), and age per year (mean = 0.0007; SD = 0) were
based on a regression analysis reported by Sullivan and
Ghushchyan (35). HRQoL decrements and increments can
be applied to the baseline utility of the cohort to reflect the
HRQoL associated with being in any health state in the
model. The HRQoL associated with experiencing an RTA
was based on EQ-5D data from the Health Outcomes Data
Repository (HODaR) (mean = 0.62; SD = 0.27) (12).

The trial data were pooled to derive the overall effect of
treatment on ESS. Subgroup analyses by baseline ESS score
were conducted by pooling the trials grouped by average
baseline ESS.

Linking Reduction in Blood Pressure to Cardio-
vascular Events. The Framingham risk equations were
used to link the reported treatment effect on blood pressure
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Table 1. Predicting HRQoL Weights from ESS

Utility Coefficient Standard error p value 95% confidence interval
OLS model for HRQoL based on SF-6D (n = 294)

ESS —.0095 .0014 0.0000 —.0123 —.0068
Baseline ESS .0050 .0012 0.0000 .0027 .0074
Baseline HRQoL .5589 .0535 0.0000 4534 .6643
Constant .8068 0115 0.0000 7841 .8294
OLS model for HRQoL from EQ-5D (n = 94)

ESS —.0097 .0039 0.0160 —.0175 —.0019
Baseline ESS .0030 .0034 0.3830 —.0037 .0096
Baseline HRQoL .6288 1346 0.0000 3614 .8961
Constant .8925 .0286 0.0000 .8357 .9493

HRQoL, health-related quality of life; ESS, Epworth Sleepiness Scale.

Table 2. Hypothetical Baseline Patient Characteristics for Use in the Risk Equations

Age 50
SBP 130
Smoking (0 = no; 1 = yes) 1
Total cholesterol (mg/dL) 224
HDL cholesterol (mg/dL) 43
Diabetes (0 = no; 1 = yes) 1
Electrocardiographic left ventricular hypertrophy (0 = no; 1 = yes) 0

10 year probability of stroke event

10 year probability of death from CVD
10 year probability of CHD

10 year probability of death from CHD

3.4% (male); 3.7% (female)
3.8% (male); 3.6% (female)
19.7% (male); 19.2% (female)
3.9% (male); 3.7% (female)

SBP, systolic blood pressure; HDL, high density lipoprotein; CVD, cardiovascular disease; CHD, coronary heart disease.

and the incidence of fatal and nonfatal CVE. Systolic blood
pressure (SBP) was selected as the primary measure of blood
pressure for use in the model (1). Risk equations were esti-
mated separately by sex using the baseline characteristics of
the hypothetical patient population (see Table 2), which were
based on RCT data where possible or, alternatively, plausible
assumptions. It was assumed that the only risk factor affected
by use of CPAP was blood pressure.

The relative risk reduction for CVE suggested by the
difference in SBP with CPAP compared with lifestyle advice
is estimated to be relatively low using the Framingham risk
equations (RR ~= 0.98 for mean reduction in SBP of 1.06
mm Hg).

Estimating the Treatment Effect of Interven-
tions on RTAs. The impact of CPAP on RTAs was based
on the results of a meta-analysis of eight before and after
studies (2), which was updated to include a subsequent study
Barbe et al. (3): the only additional study found. Log odds
ratios were pooled by means of inverse variance weighting
to give an odds ratio of 0.17 with variance 0.00098.

No studies were identified that assessed the impact of
treatment with dental devices on RTAs. Therefore, an ad-
justed odds ratio for dental devices compared with lifestyle
advice was estimated by applying the ratio of the treatment
effects on ESS for CPAP and dental devices versus lifestyle

advice to the odds ratio for RTAs for CPAP versus lifestyle
advice.

Patients left disabled following a first stroke were as-
sumed to have no further risk of an RTA. The proportion of
first strokes that were disabling was estimated as 31 percent
(23). Scenario analyses were undertaken which excluded the
risk of RTA to assess the impact on patients who do not drive.
Table 3 summarizes the treatment effects used to populate the
model.

Compliance. Most trial data were based on less than
12 weeks follow-up; therefore, long-term compliance with
CPAP was estimated using observational data. McArdle et
al. reported compliance over 6 years in a cohort of Scot-
tish patients with a median age of 50 and an average ESS
score at baseline of 12 (25). The results indicated that 84
percent of patients continued to use CPAP 1 year after treat-
ment initiation, and that compliance was steady after a pe-
riod of 4 years with 68 percent of patients continuing treat-
ment. The percentage of patients compliant at 2 and 3 years
after treatment initiation was read from the survival curve
(74 percent and 73 percent, respectively). These data were
used to model the rate of discontinuation from years 1 to 4
in the model. Equivalent data on compliance were not avail-
able for dental devices, so compliance was assumed to be
equivalent to compliance with CPAP. Patients discontinuing
treatment were assumed to return immediately to the levels
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Table 3. Treatment Effects for Populating the Model

CPAP versus CM CPAP versus DD DD versus CM
mean (SD) mean (SD) mean (SD)

ESS (mean difference)
Overall* —2.7(0.38)° —0.85 (0.64)° —1.85°¢
Mild baseline severity (ESS) —1.07 (0.39)° n/a
Moderate —2.33(0.36)" —0.85 (0.64)° —1.48°
Severe —4.99 (0.76)° NA
Blood pressure (mean difference)
SBP? —1.06 (1.17) —0.73¢
DBP —1.20 (0.88)¢ —0.82°¢
RTA (odds ratio)* 0.17 (0.001)¢ 0.25°¢

4 Base-case analysis.
¢ Derived parameter.
b See Reference 26.

4 Function of CPAP versus CM according to ratio of treatment effects on ESS.

¢ Update of Ayas meta-analysis (2).

CPAP, continuous positive airway pressure; CM; DD; ESS, Epworth Sleepiness Scale; SBP, systolic blood
pressure; DBP, diastolic blood pressure; RTA, road traffic accidents.

of ESS, SBP, and HRQoL associated with no treatment.
For costing purposes, it was assumed that 90 percent of pa-
tients who discontinued treatment with CPAP returned their
machine.

Mortality Rates. Supplementary Table 1 (available at
www.journals.cambridge.org/thc) reports the parameters as-
sociated with CHD, stroke, and RTAs.

The age- and sex-specific mortality rates for individuals
who have not experienced CHD or stroke were taken from
UK life tables (http://www.gad.gov.uk). The all-cause mor-
tality hazard was reduced by the proportion of people dying
of CVD or ischemic heart disease (IHD) causes to obtain
the hazard of death for non-CVD or non-IHD causes (10).
The risks of fatal CHD or stroke events were described by
the Framingham risk equations for patients without previous
CVE events. For patients who experienced nonfatal CHD or
stroke, an elevated mortality rate was used, based on pub-
lished relative risks. For CHD and stroke, relative risks of
death of 3.2 (32) and 2.3 (15), respectively, were used.

Resource Use and Costs. The analysis was under-
taken from the NHS and Personal Social Services (PSS) per-
spective. Costs comprised the costs of the interventions and
the healthcare resources used due to stroke, CHD, and RTAs
(see Supplementary Table 2) and were reported in 2005-06
prices.

The CPAP machine was estimated to have a device life of
7 years (31). Based on clinical opinion, the dental device was
estimated to last for 2 years. The costs of the devices were
expressed as equivalent annual costs (18) using an annual
discount rate of 3.5 percent. Resource use data for treatment
initiation with CPAP were entered probabilistically using
data supplied by ResMed in their submission to NICE (31).

No published NHS costs of dental devices for the treat-
ment of OSAHS were found and, therefore, this was esti-
mated based on clinical opinion. It was assumed that the

dentist provided a Thornton Adjustable Positioner (TAP): a
device which is commonly used for the treatment of OSAHS
in the United Kingdom. Based on the new NHS Dental Con-
tract figures, the provision of TAP was calculated at £251.
Based on clinical expert opinion, it was assumed that each
year the patient would have a check-up appointment.

The cost of lifestyle advice was estimated as the cost of a
one-off general practitioner consultation in which the patient
receives advice on posture, dietary habits and lifestyle. Costs
borne by the patient were not included, consistent with the
perspective of the analysis. The costs associated with stroke
and CHD were based on published estimates (4; 8) The costs
of RTAs were based on estimates from the Department of
Transport (17).

Analysis

Cost-effectiveness results are expressed in terms of incre-
mental cost-effectiveness ratios (ICERs); that is, the ex-
tra cost per additional QALY gained with more costly but
more effective interventions. This can be compared with
a cost-effectiveness threshold. NICE declares its thresh-
old to be in the region of £20,000 to £30,000 per QALY
gained (29), although it considers factors in addition to
cost-effectiveness in its decision-making. To reflect uncer-
tainty in the evidence base, probabilistic sensitivity anal-
ysis (PSA) was undertaken (7). This characterizes uncer-
tainty in evidence in terms of probability distributions
(7). Full details are available in the technical report (26)
(http://www.hta.ac.uk/project/1592.asp) but, for example,
uncertainty in probabilities and costs is expressed as beta and
gamma distributions, respectively. The PSA allows the prob-
ability that each treatment represents the most cost-effective
use of resources to be reported given currently available evi-
dence (20;39). A probability of cost-effectiveness of 0.7 indi-
cates that there is a 70 percent probability that the treatment
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is the most cost-effective given a cost-effectiveness threshold
of £30,000 per QALY gained, or, alternatively, that the error
probability is 0.3.

To inform future research priorities, the expected value
of perfect information (EVPI) was calculated to quantify
the value of eliminating all uncertainty through additional
(perfect) research (7). Although, in practice, research cannot
be undertaken to eliminate all uncertainty, EVPI provides a
broad indication of the extent of the remaining uncertainty
in the decision about the cost-effectiveness of CPAP. Fur-
thermore, the EVPI can be compared with the potential cost
of additional research to indicate whether there is potential
value in further research to reduce uncertainty.

Subgroup analyses were undertaken to explore the in-
fluence of gender, OSAHS severity according to average
baseline Epworth Sleepiness Score (ESS), and other base-
line patient characteristics relevant to assessing the cost-
effectiveness of each treatment. Secondary analyses were
undertaken to explore the impact on cost-effectiveness of
several modeling assumptions, including use of different out-
comes (e.g., with and without RTAs) and various adjuncts to
CPAP (e.g., a humidifier).

RESULTS

Base-Case Analysis

As seen in Table 4, CPAP was associated with higher costs
and higher QALYs compared with treatment with dental de-
vices or lifestyle advice. The main difference in costs related
to the difference in treatment costs themselves. In a sce-
nario where RTA costs were included, CPAP was cost saving
relative to the other two treatments. In a scenario where
CVE costs were included, they were very similar across the
three treatments. The incremental cost per QALY gained
with CPAP, compared with dental devices, using base-case
assumptions and an assumed age of 50 years, was £3,899 for
men and £4,335 for women. The probability of CPAP being
more cost-effective than dental devices and lifestyle advice
at a cost-effectiveness threshold of £20,000 per QALY was
0.78 and 0.80 for men and women, respectively.

On examining the treatment effects of CPAP by baseline
severity, cost-effectiveness varies (see Table 4) with CPAP
being most cost-effective in patients with severe OSAHS.
CPAP has an ICER below a cost-effectiveness threshold of
£20,000 at moderate and severe levels of OSAHS. The ICER
for the mild severity subgroup was estimated at £20,585.

Secondary Analysis

There are a number of uncertainties over several of the mod-
eling assumptions. Although ICERs for CPAP vary by dif-
ferent assumptions, they consistently fall below a threshold
of £20,000 per QALY in patients with moderate and se-
vere OSAHS. The largest effect on the CPAP ICER comes
from applying the higher acquisition cost for the treatment

Economic evaluation of treatments for sleep apnea

using the costs of an auto-titrating positive airways pressure
machine (APAP) and a humidifier.

Value of Information Analysis

The base-case per episode EVPI was estimated at £183
(male) and £202 (female) for a cost-effectiveness threshold
of £20,000 per QALY. Assuming a lifetime for the technol-
ogy of 5 years and incidence of OSAHS of 0.1 percent in the
UK population aged between 16 and 65 (39 m) gives an ef-
fective population of 0.18 m (http://www.statistics.gov.uk/).
This corresponds to a population EVPI of £33 m (male),
which is the notional value of eliminating all uncertainty re-
lating to the decision about whether CPAP is cost-effective.
If this is considered to be greater than the cost of undertak-
ing additional research, it suggests the research has potential
value. When CVE and RTA events were excluded from the
model, the population EVPI increases to £51 m, based on per
episode EVPI of £277 in men.

DISCUSSION

When interpreting the results of the economic evaluation
some caveats must be noted. The link between ESS and
HRQoL weights was achieved through simple regression
models derived from three sets of patient-level data. The data
predominantly contained patients receiving CPAP. Only two
outcome measures from the trial data were incorporated in
the model. Potentially some other measures reported in the
trials could impact on HRQoL independently of ESS. Tri-
als are currently under way which include generic HRQoL
instruments to provide a direct measure of preference-based
HRQoL that could reflect any adverse effects from treatment.
The effect of CPAP on reducing RTA was derived from obser-
vational studies. While it would not seem feasible to conduct
an RCT to measure such a rare effect, it would be prefer-
able to be able to link this information to that obtained in
the systematic review. Some trials report the impact of CPAP
on BP; however, this outcome is infrequently reported, and
the trial durations are too short to directly measure the im-
pact on CVE, therefore, estimated changes in CVE rates
are inferred from other published risk equations. The un-
certainty in linking the effect of ESS to utility and BP to
CVE may be one reason why the EVPI is high, indicating
that additional research may be valuable. Further analyses
to establish which parameters are associated with the most
value of information could be used to direct any additional
research.

The majority of patients in the trials tend to be middle-
aged men. It is unclear whether therapeutic benefits are sim-
ilar in other groups, in particular, the elderly where other
causes of cognitive impairment and cerebrovascular disease
are more prevalent. Fewer outcomes relevant to the economic
analysis were reported for the comparison of CPAP to dental
devices, the relative benefits of which were only reflected in
terms of ESS based on trial data for patients with moderate
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Table 4. Results of the Base-Case Analysis and a Subgroup Analysis by Baseline Severity
of OSAHS as Measured by ESS?

Analysis Lifestyle advice Dental devices CPAP
BASE-CASE: male, age 50

Treatment costs £21 £1,726 £2.,465
RTA costs £2,201 £1,138 £904
CVE costs £5918 £5,932 £5,931
TOTAL COSTS £8,140 £8,797 £9,301
TOTAL QALYs 11.93 12.26 12.39
ICER £2,000 £3,899
Probability cost-effective for threshold:

£10,000 per QALY 0.01 0.32 0.66
£20,000 per QALY 0.00 0.20 0.80
£30,000 per QALY 0.00 0.17 0.83
Mild OSAHS: male, age 50 (mean baseline ESS = 7)

Total cost £21 NA £2,726
Total QALYs 14.56 NA 14.69
ICER £20,585
Probability cost-effective for threshold:

£10,000 per QALY 0.95 NA 0.05
£20,000 per QALY 0.57 NA 0.43
£30,000 per QALY 0.32 NA 0.68
Moderate OSAHS: male, age 50 (mean baseline ESS = 13)

Total cost £21 £1,906 £2,726
Total QALYs 13.51 13.70 13.80
ICER ED £9,391
Probability cost-effective for threshold:

£10,000 per QALY 0.40 0.24 0.36
£20,000 per QALY 0.09 0.21 0.70
£30,000 per QALY 0.04 0.18 0.78
Severe OSAHS: male, age 50 (mean baseline ESS = 16)

Total cost £21 NA £2,726
Total QALYs 13.01 NA 13.62
ICER £4,413
Probability cost-effective for threshold:

£10,000 per QALY 0.05 NA 0.95
£20,000 per QALY 0.02 NA 0.98
£30,000 per QALY 0.01 NA 0.99

2 Note that all of the trials comparing CPAP to dental devices were classified as moderate OSAHS based on

average baseline ESS.

OSAHS, obstructive sleep apnea-hypopnea syndrome; ESS, Epworth Sleepiness Scale; CPCP, continuous
positive airway pressure; RTA, road traffic accidents; CVE,; QALY, quality-adjusted life-year; ICER, incremental
cost-effectiveness ratio; ED, extended dominance; NA, not applicable.

baseline ESS. Given the variety of devices represented in
the trials it remains unclear as to what type of devices may
be effective. The cost-effectiveness of dental devices com-
pared with CPAP in mild and severe disease populations is
also unclear. The estimates of cost-effectiveness of CPAP
by baseline severity in OSAHS should be considered with
caution. It was only possible to group trials by severity using
average study-level data. Because it was not possible to es-
timate treatment effects on BP or RTA by baseline OSAHS
severity, these effects were excluded from this subgroup anal-
ysis. As noted in Mc Daid et al., OSAHS is strongly linked
to obesity (26); however, none of the relevant comparators
demonstrated efficacy in terms of weight loss and reducing
BMLI, therefore, this was not included in the analysis.

The economic evaluation presented here is, to our knowl-
edge, the first cost-effectiveness study to compare all rele-
vant treatment options in the NHS and to reflect the impli-
cations for long-term costs and QALYs of a broad range
of trial evidence on sleepiness. In addition, it explores a
range of scenarios and quantifies decision uncertainty and
the EVPI. The analysis presents reasonably strong evidence
to suggest that, at a cost-effectiveness threshold of £20,000
per QALY, CPAP is cost-effective compared with dental de-
vices or lifestyle advice with one exception: the mild baseline
severity subgroup. The results were not sensitive to leaving
CVE and RTA events from the model, thus the ESS is driving
the cost-effectiveness. The probability of CPAP being more
cost-effective than dental devices or lifestyle advice was high
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at the cost-effectiveness thresholds used by NICE. The find-
ing that CPAP is cost-effective compared with a lifestyle in-
tervention alternative is consistent with previously published
comparable economic evaluations once the time frame is con-
sidered (2;11;24;31;37). In summary, this analysis supports
the use of CPAP in adults with moderate or severe symp-
tomatic OSAHS, as reflected in the NICE guidance http://
www.nice.org.uk/nicemedia/pdf/2008023SleepApnoea.pdf.
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