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Background: The sleep apnea–hypopnea syndrome is defined
by a pathologic number of respiratory events during sleep (the
apnea–hypopnea index, defined as the number of apnea and
hypopnea episodes per hour) and daytime symptoms (mostly,
excessive sleepiness). In patients with the sleep apnea syndrome,
treatment with continuous positive airway pressure (CPAP) nor-
malizes both the apnea–hypopnea index and diurnal symptoms.
However, the effect of CPAP in persons with a pathologic apnea–
hypopnea index without daytime sleepiness is unclear.

Objective: To investigate the short-term effects of CPAP on
quality of life, objective sleepiness, cognitive function, and arterial
blood pressure in nonsleepy patients with a pathologic apnea–
hypopnea index.

Design: Multicenter randomized, placebo-controlled, parallel-
group study.

Setting: Six teaching hospitals in Spain.

Patients: 55 patients with an apnea–hypopnea index of 30 or
greater who did not have daytime sleepiness (Epworth Sleepiness
Scale score < 10).

Intervention: Patients were randomly assigned to receive opti-
mal (n 5 29) or sham (n 5 25) CPAP and were observed for
6 weeks.

Measurements: Quality of life, objective sleepiness (Multiple
Sleep Latency Test score), cognitive function, and arterial blood
pressure.

Results: The intervention and control groups were similar in
terms of mean (±SE) age (54 ± 2 vs. 52 ± 2 years), apnea–hypo-
pnea index (54 ± 3 vs. 57 ± 4), Epworth Sleepiness Scale score
(7.0 ± 0.4 vs. 7.0 ± 0.4) and adherence to CPAP treatment
(5.0 ± 0.4 vs. 4.0 ± 0.5 hours/d). Other variables, such as quality
of life, cognitive function, and arterial blood pressure, were also
similar in both groups before treatment. After 6 weeks of CPAP or
sham CPAP, none of these variables changed significantly.

Conclusion: In patients with an apnea–hypopnea index of 30 or
greater and no subjective daytime sleepiness, CPAP does not
modify quality of life, objective sleepiness, vigilance, attention,
memory, information processing, visuomotor coordination, or ar-
terial blood pressure. Treatment with CPAP is therefore not indi-
cated in nonsleepy patients with a pathologic apnea–hypopnea
index.
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The sleep apnea–hypopnea syndrome is currently de-
fined by the presence of a pathologic number of

episodes of cessation (apnea) or reduction (hypopnea) of
respiratory flow during sleep (the apnea–hypopnea in-
dex, defined as the number of apnea and hypopnea ep-
isodes per hour). This syndrome is normally associated
with arterial desaturation, sleep disruption (arousals), se-
vere snoring, and excessive daytime sleepiness (1). Nasal
continuous positive airway pressure (CPAP) is the treat-
ment of choice for the sleep apnea–hypopnea syndrome
(2, 3). Several randomized, placebo-controlled studies
have shown that CPAP improves subjective and objec-
tive daytime sleepiness, quality of life, cognitive perfor-
mance, and psychological well-being in patients with
this syndrome (4–9). The effects of CPAP on other

clinically relevant variables, such as prognosis and inci-
dence of cardiovascular events or traffic accidents, are
unclear (10). The available evidence therefore supports
the notion that CPAP is an effective symptomatic treat-
ment for patients with the sleep apnea–hypopnea syn-
drome.

Epidemiologic studies report that many persons
with an apnea–hypopnea index of at least 5 do not
experience daytime sleepiness (11). In clinical practice,
these patients are commonly referred to consultation by
their partner (who observed apneas during sleep) or by
an otorhinolaryngologist (who ordered a polysomno-
graphic study before surgery for snoring). Whether these
nonsleepy patients with a pathologic apnea–hypopnea
index require treatment with CPAP is unclear (12, 13).
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On the one hand, it may be argued that they do not
need treatment because they do not have symptoms;
moreover, the available evidence relates only to the effi-
cacy of CPAP treatment on such symptoms. On the
other hand, because the sleep apnea–hypopnea syn-
drome is a chronic, slowly progressing disease, patients
with this syndrome may perceive their symptoms
poorly. If this is the case, treatment with CPAP may
substantially improve their well-being and quality of life.
In addition, CPAP treatment of nonsleepy patients may
have other potentially relevant biological effects, such as
control of arterial hypertension, which is common in the
sleep apnea–hypopnea syndrome (14) but often goes
unnoticed.

We designed a multicenter randomized, placebo-
controlled, parallel-group study to evaluate the short-
term (6 weeks) effects of CPAP on quality of life, objec-
tive sleepiness, cognitive function, and arterial blood
pressure in nonsleepy patients with a pathologic apnea–
hypopnea index.

METHODS

Patients
Participants were recruited prospectively from pa-

tients attending the sleep units of six teaching hospitals
in Spain from August 1999 to March 2000. All partic-
ipants had an apnea–hypopnea index of 30 or greater, as
determined during a full, supervised, standard polysom-
nographic study; had Epworth Sleepiness Scale scores of
10 or less (15); and had no or mild daytime sleepiness,
according to the International Classification of Sleep
Disorders (16). Patients were excluded if they had cog-
nitive deterioration of any cause, a chronic underlying
disease that may affect their quality of life, or severe
cardiac disease; had less than 8 years of formal educa-
tion; or used illicit drugs or drank excessive alcohol.

The ethics committee of all participating institu-
tions approved the study protocol, and all participants
gave written consent after they were informed of the
characteristics of the investigation. However, partici-
pants remained blinded to the hypothesis of the study.

Design
We designed a multicenter randomized, placebo-

controlled, parallel-group study. A computer-generated
random-number list generated with SPSS software

(SPSS, Inc., Chicago, Illinois) was used to assign pa-
tients to receive CPAP or sham CPAP. In all partici-
pants, we measured the following variables at baseline
and after 6 weeks of treatment with CPAP or sham
CPAP: 1) quality of life; 2) degree of sleepiness; 3) dif-
ferent psychological variables, such as attention, vigi-
lance, visual memory, coordination, and mental control;
4) arterial blood pressure on ambulatory monitoring;
and 5) drug intake and alcohol consumption, as poten-
tial confounding variables.

Patients assigned to the CPAP group received treat-
ment with optimal nasal CPAP at home for 6 weeks
(Respironics, Inc., Murrisville, Pennsylvania). The opti-
mal nasal CPAP pressure was determined during a full-
night polysomnographic study as the pressure necessary
to abolish all respiratory events and snoring, secondary
arousals, and episodes of oxyhemoglobin desaturation
during rapid eye movement sleep and in the supine po-
sition. Patients assigned to sham CPAP received this
treatment at home during 6 weeks, using the method
described by Farré and colleagues (17). These patients
also underwent a sham titration polysomnographic
study in which no pressure was added.

According to the randomization schedule, the
morning after the CPAP trial, patients were sent home
with a CPAP or sham CPAP device. During the study,
all participants had telephone access to researchers for
advice if required.

Measurements
Polysomnographic studies included recording of

oronasal flow and thoracoabdominal movements, elec-
trocardiography, submental and pretibial electromyogra-
phy, electroculography, electroencephalography (C4–A1

and C3–A2), and transcutaneous measurement of arte-
rial oxygen saturation. A polysomnographic study was
considered valid for scoring if the total sleep time was
longer than 240 minutes. Sleep scoring was standardized
according to international criteria (18). Respiratory
events (apneas and hypopneas) were scored according to
criteria proposed by the Spanish Respiratory Society
(19), which defined apneas as cessation of respiratory
flow for more than 10 seconds and hypopneas as a sig-
nificant reduction in respiratory flow followed by an
arousal (as defined by Collard and associates [20]) or an
episode of arterial oxygen desaturation greater than 4%.
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The apnea–hypopnea index was defined as the sum of
the number of apneas plus hypopneas per hour of sleep.
The arousal index indicates the number of arousals per
hour of sleep.

Quality of life was quantified by using the Medical
Outcomes Study 36-Item Short-Form Health Survey
(SF-36) (21) and the Functional Outcomes of Sleep
Questionnaire (FOSQ) (22). The degree of sleepiness
was assessed by using the Multiple Sleep Latency Test
(1) (MSLT) and the Epworth Sleepiness Scale (15). The
technicians who scored the MSLT were blinded to the
patients’ treatment assignments. Patients filled out the
Epworth Sleepiness Scale themselves, without input
from family or friends. Attention, vigilance, visual mem-
ory, and coordination were assessed by using the follow-
ing psychological tests: digit span, block design, and
digit symbols from the Wechsler Adult Intelligence
Scale (23); mental control and verbal paired associates
from the Wechsler Memory Scale (24); the Paced Audi-
tory Serial Addition Test (PASAT); and the trail making
test (25). A psychologist administered or supervised (in
the case of the SF-36, the FOSQ, and the Epworth
Sleepiness Scale) these tests between 9 a.m. and noon
and in the absence of family or friends. Psychologists
were aware of the study hypothesis but were blinded to
patient treatment assignments.

Ambulatory blood pressure (Spacelabs Medical,
Redmond, Washington) was recorded 3 days before the
MSLT was administered. Systolic and diastolic blood

pressure values were measured for 24 hours. At least 60
data points were recorded in each patient. The average
daytime (8:00 to 22:00) and nighttime (22:00 to 8:00)
values were calculated. Patients were classified as “non-
dippers” if the systolic or diastolic blood pressure at
night did not decrease by more than 10% of diurnal
values (26).

Adherence to CPAP or sham CPAP was assessed by
using the timer built into each CPAP device. At the
end of the study period, we recorded the presence or
absence of several potential side effects of therapy, such
as claustrophobia, morning headache, insomnia, nose or
ear pain, skin lesions, bleeding, and dryness of the oro-
pharyngeal mucosa.

Statistical Analysis
The study was powered according to the findings of

Jenkinson and colleagues (8). In brief, quality of life
(assessed by the SF-36 questionnaire) was the main out-
come variable. We expected a mean difference of 9 in
the change in the SF-36 questionnaire score after treat-
ment between the CPAP and the sham CPAP group.
Accordingly, we calculated that for a two-sided test, 25
patients in each group had to complete the study if a
standard deviation of 9.5, an a error of 0.5, and a b
error of 0.1 were assumed.

Results are given as the mean (6SE). For the main
outcome variables, the 95% CI is also given. A two-
tailed t-test for independent samples or a chi-square test
was used to compare anthropometric and clinical vari-

Figure 1. Trial design.

CPAP 5 continuous positive airway pressure.

Table 1. Anthropometric Data at Baseline in
Study Participants*

Characteristic CPAP Group
(n 5 29)

Sham CPAP Group
(n 5 25)

Age, y 54 6 2 52 6 2
Women, n 3 2
Body mass index, kg/m2 29 6 1 29 6 0.4
Apnea index† 30 6 4 34 6 5
Apnea–hypopnea index† 54 6 3 57 6 4
Arousal index† 44 6 3 49 6 4
Adherence to therapy, h/d 5 6 0.4 4 6 0.5
CPAP pressure, cm H2O 8 6 0.2 –
Alcohol consumption, g/d

Daily 11 6 4 17 6 4
Weekends 19 6 4 25 6 5

* Unless otherwise indicated, data are the mean 6 SE. CPAP 5 continuous
positive airway pressure.
† Number of events per hour.

ArticleCPAP in Patients with Sleep Apnea but No Daytime Sleepiness

www.annals.org 5 June 2001 Annals of Internal Medicine Volume 134 • Number 11 1017



ables at baseline in the two groups. The effects of treat-
ment were analyzed on an intention-to-treat basis by
using a two-sided t-test for independent samples to com-
pare the change over time in different variables between
the two groups. A P value less than 0.05 was considered
significant.

RESULTS

Baseline Data
Figure 1 shows the trial design. During the study,

69 patients who fulfilled all inclusion criteria were re-
cruited from the six participating institutions. Fourteen
patients declined to participate in the study. The re-
maining 55 patients underwent randomization. One pa-
tient initially assigned to the sham CPAP group was lost
to follow-up after his first evaluation owing to a change
in residence (Figure 1). Thus, the final study sample
comprised 54 patients (29 in the CPAP group and 25 in
the sham CPAP group).

Table 1 shows the patients’ main anthropometric
and clinical characteristics at the start of the study. The

CPAP and sham CPAP groups did not differ signifi-
cantly for any variable (Table 1). By design, all patients
had an apnea–hypopnea index of 30 or greater (ranging
from 30 to 91) and no excessive daytime sleepiness
(Table 2). Adherence to treatment was similar in both
groups. The number of patients receiving benzodiaz-
epines (1 vs. 2) or treatment for arterial hypertension
(b-blockers [4 vs. 2], angiotensin-converting enzyme in-
hibitors [3 vs. 4], or diuretics [2 vs. 1]) was similar in the
CPAP and sham CPAP groups. Likewise, alcohol con-
sumption was modest in both groups (Table 1).

Table 2 shows scores on the SF-36, FOSQ, Ep-
worth Sleepiness Scale, and MSLT and results of tests of
cognitive function. On average, all findings were within
the normal range in both groups and did not differ
significantly between groups. However, 12 patients in
the CPAP group and 13 patients in the sham CPAP
group had pathologic MSLT scores (,10 minutes). As
shown in Figure 2, there was no relationship at baseline
between Epworth Sleepiness Scale scores and MSLT
scores.

Table 2. Quality of Life, Daytime Sleepiness, and Results on Psychological Tests before and after 6 Weeks
of Treatment*

Measure CPAP

Before After Difference

SF-36
PCS score 49 6 1 (46 to 51) 51 6 1 (49 to 53) 2 6 1 (0 to 5)
MCS score 51 6 2 (48 to 55) 51 6 2 (47 to 54) 21 6 2 (24 to 2)

FOSQ score 102 6 3 (95 to 108) 108 6 2 (104 to 113) 7 6 2 (2 to 12)
Epworth Sleepiness Scale score 7 6 0.4 (6 to 8) 8 6 0.6 (7 to 10) 1 6 1 (0 to 2)
MSLT score, min 12 6 1 (9 to 14) 13 6 1 (11 to 15) 1 6 1 (21 to 3)
Hits on Steer-Clear test, % 5 6 1 (2 to 7) 4 6 1 (2 to 5) 21 6 1 (23 to 0)
Wechsler Adult Intelligence Scale

Digit symbols 42 6 2 (37 to 47) 43 6 3 (38 to 48) 1 6 1 (21 to 3)
Block design 33 6 1 (30 to 36) 34 6 1 (31 to 36) 1 6 1 (21 to 3)
Digit span 9 6 0.3 (8 to 10) 9 6 0.3 (8 to 10) 0 6 0.3 (21 to 1)

PASAT 1 15 6 1 (14 to 16) 15 6 1 (13 to 17) 0 6 1 (22 to 1)
PASAT 2 14 6 1 (12 to 16) 16 6 1 (14 to 17) 2 6 1 (1 to 3)
PASAT 3 10 6 1 (8 to 12) 12 6 1 (11 to 14) 2 6 1 (1 to 3)
PASAT 4 5 6 1 (3 to 6) 5 6 1 (4 to 7) 1 6 0.4 (0 to 1)
Trail making test, s

Part A 49 6 4 (41 to 56) 47 6 3 (41 to 53) 22 6 2 (27 to 3)
Part B 122 6 16 (89 to 155) 96 6 6 (83 to 109) 227 6 14 (255 to 2)

Wechsler Memory Scale
Mental control 6 6 0.4 (5 to 6) 6 6 0.4 (5 to 7) 0 6 0.3 (21 to 1)
Verbal paired associated 14 6 1 (12 to 16) 15 6 1 (14 to 17) 1 6 1 (0 to 3)

* Data are shown as the mean 6 SE (95% CI). CPAP 5 continuous positive airway pressure; FOSQ 5 Functional Outcomes of Sleep Questionnaire; MCS 5 mental
component summary; MSLT 5 Multiple Sleep Latency Test; PASAT 5 Paced Auditory Serial Addition Test; PCS 5 physical component summary; SF-36 5 Medical
Outcomes Study 36-Item Short-Form Health Survey.
† By t-test comparing the change over time (difference) observed in each group (CPAP vs. sham CPAP).
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Table 3 shows the results of ambulatory blood pres-
sure monitoring in both groups at baseline. On average,
results were in the normal range. However, 12 patients
in the CPAP group and 12 patients in the sham CPAP
group were classified as nondippers.

Effects of Treatment with CPAP
Table 2 and Figure 3 show the effects of treatment

with CPAP or sham CPAP on quality of life, subjective
and objective sleepiness, and results of psychological
tests. The change over time in these variables did not
differ between the groups, except for scores on PASAT
2. However, the small absolute value of this difference,
the lack of differences observed when the same test was
performed at a different speed (PASAT 1, PASAT 3,
and PASAT 4), and its borderline statistical significance
(P 5 0.04) minimize the clinical relevance of this obser-
vation. When the same variables were analyzed in the
subgroup of patients with a pathologic MSLT score
(,10 minutes) at baseline, the difference was not signif-
icant (data not shown).

Figure 2. Lack of relationship between daytime
sleepiness according to Epworth Sleepiness Scale score
(a subjective measure) or Multiple Sleep Latency Test
score (an objective measure) before treatment with
actual or sham continuous positive airway pressure.

Table 2—Continued

Sham CPAP P Value†

Before After Difference

48 6 1 (45 to 51) 50 6 1 (47 to 52) 1 6 1 (21 to 4) .0.2
50 6 2 (49 to 53) 52 6 2 (48 to 55) 1 6 1 (22 to 4) .0.2

107 6 3 (102 to 113) 110 6 2 (106 to 114) 3 6 3 (23 to 9) .0.2
7 6 0.4 (7 to 8) 8 6 1 (6 to 9) 0 6 1 (21 to 2) 0.2

10 6 1 (7 to 12) 11 6 1 (9 to 14) 1 6 1 (21 to 3) .0.2
6 6 2 (2 to 10) 5 6 2 (2 to 9) 21 6 1 (22 to 1) .0.2

44 6 4 (36 to 52) 47 6 4 (39 to 55) 3 6 2 (0 to 6) .0.2
32 6 2 (29 to 36) 33 6 2 (29 to 37) 1 6 1 (21 to 3) .0.2
10 6 0.4 (9 to 11) 10 6 1 (9 to 11) 0 6 0.3 (21 to 1) .0.2
14 6 1 (12 to 16) 15 6 1 (14 to 17) 1 6 1 (0 to 3) .0.2
15 6 1 (13 to 17) 15 6 1 (13 to 17) 0 6 1 (22 to 2) 0.04
11 6 1 (9 to 13) 12 6 1 (9 to 14) 0 6 1 (21 to 2) 0.09
4 6 1 (3 to 5) 5 6 1 (4 to 6) 1 6 1 (0 to 2) .0.2

49 6 4 (41 to 56) 47 6 3 (41 to 53) 21 6 3 (28 to 5) .0.2
108 6 11 (84 to 132) 110 6 10 (89 to 131) 2 6 11 (221 to 25) 0.1

6 6 1 (5 to 7) 7 6 0.4 (6 to 8) 1 6 0.3 (0 to 1) .0.2
15 6 1 (13 to 16) 15 6 1 (14 to 17) 0 6 1 (21 to 1) .0.2
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Table 3 and Figure 4 show the effects of CPAP or
sham CPAP on ambulatory blood pressure monitoring.
Again, the change over time in these variables was sim-
ilar in the two groups. Likewise, when the effects of

treatment were analyzed in nondippers, CPAP treat-
ment had no clinically or statistically significant effect
(data not shown).

Adverse effects of CPAP or sham CPAP were clini-

Figure 3. Mean scores on the Epworth Sleepiness Scale, Multiple Sleep Latency Test, the Steer-Clear test, and
Functional Outcomes of Sleep Questionnaire (a quality-of-life measure) before (white bars) and after (gray bars) actual
or sham continuous positive airway pressure (CPAP).

Error bars represent SEs.

Table 3. Mean Arterial Blood Pressure before and after 6 Weeks of Treatment*

Measure CPAP Sham CPAP P Value†

Before After Difference Before After Difference

24-hour systolic
blood pressure,
mm Hg

Overall 126 6 2 (122 to 130) 124 6 2 (120 to 128) 22 6 2 (25 to 3) 123 6 2 (118 to 128) 122 6 3 (117 to 127) 1 6 2 (24 to 5) .0.2
Diurnal 130 6 2 (126 to 134) 127 6 2 (123 to 131) 23 6 2 (27 to 2) 127 6 2 (122 to 133) 124 6 3 (119 to 129) 21 6 2 (26 to 3) .0.2
Nocturnal 118 6 2 (114 to 122) 117 6 2 (112 to 122) 21 6 2 (25 to 3) 118 6 3 (113 to 123) 116 6 3 (109 to 122) 21 6 2 (26 to 3) .0.2

24-hour diastolic
blood pressure,
mm Hg

Overall 79 6 1 (76 to 81) 79 6 1 (77 to 82) 0 6 1 (22 to 3) 77 6 2 (74 to 80) 77 6 2 (74 to 81) 1 6 1 (22 to 3) .0.2
Diurnal 82 6 1 (79 to 84) 81 6 1 (79 to 83) 21 6 1 (24 to 2) 80 6 2 (77 to 83) 80 6 2 (76 to 83) 0 6 1 (22 to 2) .0.2
Nocturnal 73 6 1 (70 to 75) 73 6 2 (69 to 77) 0 6 1 (23 to 2) 73 6 2 (68 to 77) 72 6 2 (68 to 76) 21 6 1 (24 to 2) .0.2

* Data are shown as the mean 6 SE (95% CI). CPAP 5 continuous positive airway pressure.
† By t-test comparing the change over time (difference) observed in each group (CPAP vs. sham CPAP).
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cally minor in all cases and were equally distributed
among groups (data not shown).

DISCUSSION

Our multicenter randomized, placebo-controlled
study demonstrates that 6 weeks of treatment with
CPAP had no significant effect on quality of life, sub-
jective and objective sleepiness, cognitive function, or
arterial blood pressure in nonsleepy patients with an
apnea–hypopnea index of 30. Accordingly, our results
do not support use of active treatment with CPAP in
such patients.

Because this is a negative study, several method-
ologic aspects need to be considered. First, because
many patients had normal values in many different vari-
ables at baseline, it is important to exclude a significant
floor effect (27). Such an effect was excluded because the
percentage of patients with the lowest score at baseline
was lower than 15% for all variables in both groups
(27). Second, the virtual absence of changes in the vari-
ables investigated could, in theory, be due to a lack of

sensitivity of the instruments used (such as the SF-36,
FOSQ, or Epworth Sleepiness Scale). However, we be-
lieve that this is not the case because many previous
randomized clinical trials (4–9) have shown that these
instruments detect clinically relevant changes. Third, the
multicenter design of our study may have contributed to
variability in sleep scoring. To overcome this potential
limitation, we ensured that all technicians involved in
the study had extensive experience and adhered strictly
to international guidelines (18). Fourth, the relatively
small sample may have jeopardized our ability to detect
a statistically significant difference between groups.
However, we calculated the necessary power a priori for
the hypothesis being tested. Furthermore, the small ab-
solute difference detected between groups and the over-
lap between the CIs (Tables 1, 2, and 3) make it un-
likely that increasing the number of participants would
have revealed a biologically relevant difference. Finally,
assessment of CPAP adherence may be inaccurate when
estimated from patient self-reports. However, we deter-
mined adherence to CPAP by using the timer built

Figure 4. Mean blood pressure measurements before (white bars) and after (gray bars) actual or sham continuous
positive airway pressure (CPAP).

Error bars represent SEs.
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into in each device, both in the CPAP and sham CPAP
groups.

Several recent studies have demonstrated that treat-
ment with CPAP improves quality of life, sleepiness,
cognitive function, psychological well-being, and per-
ceived health status in patients with the sleep apnea–
hypopnea syndrome (4–9). In contrast to findings in
symptomatic patients, our results clearly show that
CPAP has no effect in nonsleepy patients. Previous
studies of patients with only mild sleep apnea–hypo-
pnea syndrome (as defined by the apnea–hypopnea in-
dex) also found that scores on neither the MSLT (6) (as
in our study) nor the maintenance of wakefulness test
(5) were significantly influenced by CPAP.

We also found that CPAP had no significant effect
on arterial blood pressure regulation (Table 3, Figure
4), even in patients classified as nondippers. This obser-
vation might seem at variance with findings in previous
studies of arterial hypertension in patients with the sleep
apnea–hypopnea syndrome (14, 28, 29). However, the
lack of effect that we observed must be analyzed cau-
tiously; our sample was small and primarily involved
normotensive persons, and we investigated the effects of
CPAP in the short term only (6 weeks).

Given the high prevalence of the sleep apnea–hypo-
pnea syndrome in western societies and the costs of
CPAP treatment, it is important to rationalize and op-
timize its use. Our results show that CPAP is not indi-
cated in nonsleepy patients with a pathologic number of
apnea–hypopnea episodes per hour of sleep, at least in
the short term. Whether these untreated patients will go
on to develop full-blown sleep apnea–hypopnea syn-
drome (with excessive daytime sleepiness and a clear
indication for treatment with CPAP) is currently
unknown. Until this becomes clear, we recommend
periodic follow-up in the clinic if these patients are not
treated with CPAP.

Our results also show that patients with frequent
apneas during sleep but no excessive daytime sleepiness
do not have abnormalities in more objective measures of
sleepiness (MSLT), cognitive function, or quality of life.
This may not have been the case if patients with the
sleep apnea–hypopnea syndrome had lost the ability to
perceive their symptoms. In patients with frequent ap-
neas but no daytime sleepiness, scores on the Epworth
Sleepiness Scale were not related to MSLT scores
(Figure 2).

In conclusion, this study demonstrates that in pa-
tients with 30 or more episodes of apnea or hypopnea
per hour but no subjective daytime sleepiness, CPAP
does not influence quality of life, MSLT score, vigilance,
attention, memory, information processing, visuomotor
coordination, or arterial blood pressure.
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Drafting of the article: F. Barbé, L.R. Mayoralas, M. Bosch, A.G.N.
Agustı́.

Article CPAP in Patients with Sleep Apnea but No Daytime Sleepiness

1022 5 June 2001 Annals of Internal Medicine Volume 134 • Number 11 www.annals.org



Critical revision of the article for important intellectual content: J. Du-
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