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Objective: Patients with obstructive sleep apnea (OSA) com-
monly have cognitive complaints, particularly in attention, and
report decreased quality of life. We examined how vigilance
and sustained attention, as assessed by the Psychomotor Vigi-
lance Task (PVT), were related to quality of life after controlling
for apnea severity and depression in subjects with OSA.

Subjects and Methods: Fifty-seven patients with newly diag-
nosed and untreated OSA had their sleep monitored with poly-
somnography. Quality of life was assessed by the Short Form-
36 health survey questionnaire (SF-36). Mood was assessed
by the Center for Epidemiologic Studies-Depression (CES-D)
Scale. After sleep monitoring and psychological assessments
were performed, the 10-minute PVT was administered. The
main outcome variables were PVT lapse count and average
response time (RT). Simple correlations and multiple linear re-
gression were used to examine the association between PVT
performance and age, body mass index, sleep variables, ap-
nea hypopnea index, oxygen desaturation index, and CES-D.
Results and Conclusion: Both the PVT lapse count and RT
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were significantly associated with the SF-36 physical compo-
nent summary score (PCS). In multiple linear regression, PVT
RT was an independent predictor of the SF-36 PCS (full model
R? = 0.331, p = 0.003). PVT lapse was also an independent
predictor of the SF-36 PCS (full model R? = 0.320, p = 0.004).
However, neither PVT RT nor lapse was a significant inde-
pendent predictor of the SF-36 mental component summary
score (MCS). Only CES-D was an individual predictor of the
SF-36 MCS (8 = -0.676, p < 0.001). Impairments in sustained
attention and vigilance may underlie the limitations in physical
health-related quality of life reported by people with OSA, even
after controlling for demographic variables, apnea severity,
and depression.
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bstructive sleep apnea (OSA) is a chronic condition char-

acterized by repetitive upper airway obstruction during
sleep, leading to apneic episodes, hypoxemia, and recurrent
arousals from sleep.' It has been estimated that 2% to 4% of
middle-aged men and 1% to 2% of middle-aged women suffer
from OSA,? and the rate is even higher in older adults.* OSA
is associated with considerable morbidity and mortality, par-
ticularly from hypertension, cardiovascular disease, and insu-
lin resistance.*> Furthermore, the excessive daytime sleepiness
associated with OSA can result in an increased risk for motor
vehicle crashes® or serious industrial accidents.”

People with OSA commonly report having a decreased qual-
ity of life (QoL).%® Previous studies have reported that these pa-
tients have a significant impairments in virtually every domain
of health-related QoL, with the most consistent impairments
found in the domains of sleep and vitality/energy.'® Interesting-
ly, studies have not consistently demonstrated a linear relation-
ship between physiologic measures of OSA severity (i.c., apnea
hypopnea index [AHI] or degree of nocturnal oxygen desatu-
ration [ODI]) and the degree of impairment in health-related
QoL."> Moreover, some studies have shown that placebo ef-
fects may play a role in some of the reported improvement of
QoL that is associated with continuous positive airway pressure
treatment.'>'¢ These findings suggest the importance of exam-
ining other potential contributing factors, such as psychological
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Few studies specifically
examined cognitive dysfunctions in relationship to assessments of
health-related quality of life (QoL) in OSA patients. We examined the
relationship between vigilance and sustained attention (as measured by
Psychomotor Vigilance Task performance) and health-related QoL (as
measured by SF-36) in patients with varying degrees of apnea severity.
Study Impact: The findings suggest that impairments in sustained at-
tention and vigilance may underlie the impairments in physical domain of
heatlth-related QoL reported by OSA patients, even after controlling for
demographic variables, apnea severity, and depression.

impairment and cognitive dysfunction, on impairments in QoL
in people with OSA. The suggestion that cognitive dysfunction
may be related to QoL is interesting because such links have
been studied extensively in other populations, such as people
with Alzheimer disease, in which QoL has been associated with
level of cognitive impairment (e.g., memory, attention, execu-
tive function, insight) as well as other neuropsychiatric symp-
toms (e.g., mood, psychosis).!”°

Approximately 80% of patients with OSA have both exces-
sive daytime sleepiness and cognitive impairment.?® Disruptions
in attention and vigilance have been repeatedly noted in OSA >+
Sustained attention, in particular, is one of the most commonly
affected cognitive problems for OSA patients.”**” Such cogni-



tive disruptions are commonly assessed by several different
psychomotor tests, including the Psychomotor Vigilance Task
(PVT). The PVT has been demonstrated to be sensitive to sleep
disruption and is regarded as an objective indicator of vigilance
and sustained attention deficit in a variety of experimental con-
ditions, such as partial sleep loss,” chronic sleep restriction,*-*
napping,®' and sleepiness.” In previous work, we found that
PVT lapse was significantly associated with physical fatigue
even after controlling for apnea severity and depression.*

Although numerous performance and imaging studies have
demonstrated various cognitive impairments in patients with
OSA,?343¢ few studies have specifically examined these cog-
nitive dysfunctions in relationship to assessments of health-
related QoL in OSA. We examined how one aspect of cognitive
dysfunction, sustained attention and vigilance (i.e., PVT aver-
age response time [RT] and lapse count), was related to various
domains of health-related QoL in patients with varying degrees
of apnea severity. We also examined if the relationship between
health-related QoL and PVT performance would change after
controlling for apnea severity and depression.

METHODS

Participants

Eight women and 49 men were studied as part of a larger pro-
tocol examining physiologic abnormalities in patients with and
without OSA. They were recruited by advertisement and word-
of-mouth referral. Participants were excluded if they reported
a history of major medical illnesses (other than hypertension),
had a prior diagnosis of OSA, had a current psychiatric diagno-
sis, were receiving psychotropic or sedative-hypnotic medica-
tion, or were receiving treatment for OSA. We recognize that
hypertension may be associated with some cognitive deficits®’;
however, hypertension is very common in OSA, and we were
concerned that, if hypertensive patients were excluded, the rep-
resentativeness of the sample would be questioned and recruit-
ment would be hampered. In addition, it should be noted that
hypertension was not found to be related to the results of our
cognitive testing. Patients who were receiving antihypertensive
medications had their medications tapered for 3 weeks before
participation. The protocol was approved by the University of
California San Diego Human Subjects Committee, and all par-
ticipants provided written informed consent. The design of the
study enrollment is provided in Figure 1.

Procedure

Participants were admitted to the University of California San
Diego General Clinical Research Center Gillin Laboratory of
Sleep and Chronobiology for 2 nights. At 17:00 of the first night,
they completed all questionnaires for psychological assessment.
On the second night, participants had their sleep monitored from
22:00 to 6:00 the next morning, followed by PVT testing.

Sleep Monitoring

Sleep was monitored with the Grass Heritage digital poly-
somnograph (Model PSG36-2, Astro-Med, Inc., West Warwick,
RI). Central and occipital electroencephalogram, bilateral elec-
trooculogram, submental and tibialis anterior electromyogram,
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Figure 1—Recruitment profile

Patients with a presumptive Did not enter the study
diagnosis of OSA —> | (n=57)
Stardust Screening (n = 128)
b g 31 did not meet admission
l criteria (i.e., did not have

clinically significant apnea,
were above weight limit,
failed the H&P)

Underwent polysomnography
and enrolled to study protocol
(n=171)

25 did not attend all
l screening visits
e ) (i.e., moved, withdrew
Analysis because study too time
b l g intensive)

1 did not enter the study
for unspecified reason

Analyzed (n = 57)

Excluded from analysis (n = 14)
14 patients did not complete
questionnaires or PVT

OSA, obstructive sleep apnea; H&P, history and physical examination;
PVT, Psychomotor Vigilance Task.

electrocardiogram, body position, nasal airflow using a nasal
cannula—pressure transducer, and naso-oral airflow using a
thermistor were assessed. Respiratory effort was measured us-
ing chest and abdominal piezoelectric belts. Pulse oximetry at
the finger was used to measure transient drops in oxyhemoglo-
bin saturation. Sleep records were manually scored according
to the criteria of Rechtschaffen and Kales.*® Apneas were de-
fined as decrements in airflow of at least 90% from baseline
for at least 10 seconds. Hypopneas were defined as decrements
in airflow of at least 50% but less than 90% from baseline for
at least 10 seconds, regardless of the presence or absence of
significant desaturations (= 3%) or microarousals. The numbers
of apneas and hypopneas per hour were calculated to obtain
the apnea-hypopnea index (AHI). Subjects with an AHI of 10
or greater were considered to have OSA and were admitted to
the study. Transient oxyhemoglobin desaturations of at least 3%
from their immediate baseline lasting at least 10 seconds were
scored and analyzed to obtain the ODI, the number of desatura-
tions per hour of sleep.

Depressed Mood Assessments

The Center for Epidemiologic Studies-Depression (CES-D)
Scale is a 20-item self-report scale that has been shown to be reli-
able and valid for assessing depressive symptoms.*® CES-D scores
of 16 or above are considered indicative of depressed mood. The
CES-D primarily taps cognitive-affective aspects of depression
and has been shown to be useful in groups of chronically ill pa-
tients, including those with OSA. Patients were instructed to fill
out the CES-D according to how they felt in the past year.
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Table 1—Sample characteristics of 57 subjects

Variables Mean (SD) Range
Demographic Variables
Sex
Male 49 (86.0%)
Female 8 (14.0%)
Race
White 50 (87.7%)
Black  7(12.3%)
Age (years) 48.81(9.31) 29-65
BMI (kg/m?) 29.59 (5.19) 22.5-51.4
Years of education 15.72 (2.47) 10-21
Sleep Variables
AHI (events/h)? 34.36 (20.58) 10.9-100.2
ODI (events/h)? 24.58 (22.20) 1.2-106.7
Sleep Stage (%)?
Stage 1 12.80 (8.70) 2.4-48.9
Stage 2 54.78 (10.17) ~ 35.8-73.3
Slow Wave Sleep 13.53 (11.13) 0.0-39.2
REM 18.90 (6.63) 6.2-37.6
PVT Variables
Average response time (msec) 266.21 (40.41)  215.4-394.3
Count of lapses 1.72 (2.27) 0-12
(response time > 500msec)
Psychological Variables
CES-D° 11.14 (8.88) 0-37
SF-36
Physical functioning 85.53 (18.19) 25-100
Role limitation-physical 68.86 (39.89) 0-100
Bodily pain 74.39 (23.91) 22-100
General health perception 71.35(17.27) 20-100
Energy/vitality 54.47 (19.86) 15-100
Social functioning 79.25 (21.01) 22-100
Role limitation-emotional 76.60 (35.66) 0-100
Mental health 76.49 (14.85) 44-100
Physical component 50.48 (8.88) 16.7-63.3
summary score
Mental component 48.56 (9.47) 26.5-61.9
summary score

OSA, obstructive sleep apnea; BMI, body mass index; AHI, apnea
hypopnea index; ODI, oxygen desaturation index; REM, rapid eye
movement sleep; PVT, Psychomotor Vigilance Task; CES-D, Center
for Epidemiologic Studies Depression Scale; SF-36, Medical Outcome
Survey Short Form 36. en = 55; °n = 56.

QoL Assessments

The Short Form-36 health survey questionnaire (SF-36) is
a generic questionnaire that has been widely used to compare
the impact of different medical conditions and as an outcome
measure of different therapeutic interventions.* The question-
naire is self administered, and subjects complete 36 questions
according to their experiences during the previous 4 weeks.
Responses are summarized into 4 mental (mental health in-
dex, vitality, role limitations due to emotional problems, so-
cial functioning) and 4 physical (physical functioning, general
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health perceptions, bodily pain, role limitations due to physical
health problems) subscales. These dimensions can be consoli-
dated into separate mental and physical component summary
scores (MCS and PCS).*" Scores for each scale range from 0
to100, with higher scores representing better QoL. Scores are
calculated using an SF-36-specific, standardized scoring algo-
rithm, which weighs answers from questions pertinent to each
dimension.*

The internal consistency measured by Cronbach a for CES-
D was 0.682. The Cronbach a for SF-36 PCS and MCS were
0.589 and 0.680, respectively.

PVT Performance

Vigilance was assessed with the PVT,* a 10-minute com-
puterized visual RT task that evaluates sustained attention.
Participants were instructed to respond to the appearance of a
visual stimulus by pushing a response button as quickly as pos-
sible. The stimulus was a red light-emitting diode displaying
time in milliseconds in a window of the portable PVT-192 de-
vice (Ambulatory Monitoring, Inc., Ardsley, NY). During each
10-minute session, visual stimuli appeared at variable intervals
of 2 to 10 second. From each 10-minute PVT trial, RTs were
collected and 2 performance variables—average RT and num-
ber of lapses (i.e., failure to respond or RT > 500 msec)—were
extracted using a software program.*

Statistical Analysis

At the first stage, Pearson correlation analysis was performed
to examine how PVT performance was associated with the SF-
36 PCS and MCS. We then examined specific SF-36 summary
scores that had significant univariate correlations (i.c., p value <
0.05) with PVT performance. This analysis examined whether
these QoL indices had significant associations with PVT perfor-
mance variables (i.e., PVT RTs and PVT lapses) in multiple lin-
ear regression analyses that controlled for demographic, sleep,
and psychological variables. To this end, SF-36 PCS and MCS
were used as dependent variables; demographic variables, sleep
parameters (i.e. AHI, ODI), CES-D, and PVT performance
were used as independent variables.

Data were analyzed using SPSS 17.0 software (Chicago, IL).
Statistical significance was set at p < 0.05.

RESULTS

Sample characteristics with means and standard deviations
are presented in Table 1. As expected, the majority of subjects
with OSA were male, and, on average, subjects had severe OSA
and were overweight. Participants’ mean age was 48.8 + 9.3
years, and mean BMI was 29.6 + 5.2 kg/m?* All participants
were well educated (mean years of education 15.7 + 2.5 years),
and the AHI ranged from 10.9 to 100.2 (mean 34.36 + 20.58).
Mean depression scores were below the CES-D cutoff of 16
(mean 11.14 + 8.88).

In the Pearson correlation analysis, both PVT average RT
and count of lapses were significantly associated with the SF-36
PCS (r =-0.427, p = 0.001 and r = -0.367, p = 0.005, respec-
tively). PVT average RT showed a significant correlation with
SF-36 MCS (r=-0.268, p=0.044), but PVT count of lapses did
not (r=-0.241, p=0.071).
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Table 2—PVT response time as a multiple regression
predictor of SF-36 physical component summary score

R?  Adjusted R? Variables B p value
Step 12 0.190 0.159 Age -0.201 0.121
BMI -0.418 0.002
Step 2° (0.252 0.191 Age -0.179 0.167
BMI -0.492 0.010
AHI -0.563 0.068
oDl 0.629 0.055
Step 3° 0.258 0.181 Age -0.187 0.155
BMI -0.483 0.012
AHI -0.537 0.086
oDl 0.625 0.058
CES-D -0.085 0.526
Step 44 0.331 0.245 Age -0.158 0.210
BMI -0.440 0.017
AHI -0.356 0.249
oDl 0.437 0.180
CES-D -0.013 0.921
PVT response  -0.295 0.029
time

PVT, Psychomotor Vigilance Task; BMI, body mass index; AHI, apnea
hypopnea index; ODI, oxygen desaturation index; CES-D, Center for
Epidemiologic Studies Depression Scale; SF-36, Medical Outcome
Survey Short Form 36.

="Fw =5.995, p = 0.005, R? change 0.190, F change p = 0.005.

me =4.130, p = 0.006, R? change 0.062, F change p = 0.143.

°F5,4s =3.345, p = 0.011, R? change 0.006, F change p = 0.526.

dFGV47 =3.873, p = 0.003, R? change 0.072, F change p = 0.029.

Table 3—PVT lapse as a multiple regression predictor of
SF-36 physical component summary score

R? Adjusted R? Variables B p value
Step 1  0.190 0.159 Age 0201  0.121
BMI -0.418  0.002
Step2® 0.252 0.191 Age 0179  0.167
BMI 0492  0.010
AHI -0.563  0.068
oDl 0629  0.055
Step 3¢  0.258 0.181 Age -0.187  0.155
BMI -0.483  0.012
AHI -0.537  0.086
oDl 0.625  0.058
CES-D -0.085  0.526
Step4®  0.320 0.233 Age -0.164  0.198
BMI 0406  0.031
AHI -0.489  0.106
oDl 0493  0.128
CES-D -0.010  0.940
PVT -0.266  0.045
Lapses

PVT refers to Psychomotor Vigilance Task; BMI, body mass index; AHI,
apnea hypopnea index; ODI, oxygen desaturation index; CES-D, Center
for Epidemiologic Studies Depression Scale; SF-36, Medical Outcome
Survey Short Form 36.

="Fw =5.995, p = 0.005 R? change 0.190, F change p = 0.005.

me =4.130, p = 0.006, R? change 0.062, F change p = 0.143.

°F5,4s =3.345, p = 0.011, R? change 0.006, F change p = 0.526.

dFGV47 = 3.686, p = 0.004, R? change 0.062, , F change p = 0.045.

SF-36 PCS

Table 2 presents the results of the multiple regression
analysis for SF-36 PCS with various variables of interest (i.e.,
age, BMI, AHI, ODI, and CES-D) and PVT average RT. The
full model accounted for 33.1% of the variance in the SF-36
PCS (F = 3.873, p = 0.003). In step 1, age and BMI account
for a significant amount of variance (R*> = 0.190, p = 0.005),
and BMI was a significant individual predictor (p = 0.002).
The model at step 2, which included AHI and ODI in addi-
tion to the variables from step 1, was also significant overall
(p = 0.006), and BMI was a significant individual predictor
again (p = 0.010). In step 3, after the addition of CES-D to the
model in step 2, the model was again significant (p = 0.011),
and BMI was still a significant individual predictor (p =0.012).
In step 4, after the addition of PVT average RT to the model in
step3, the model was significant (p = 0.003) and accounted for
an additional 7.2% of the variance in the SF-36 PCS. In this
full model, only BMI and PVT average RT were significant
individual predictors (p = 0.017 and p = 0.029, respectively).
Age, AHI, ODI, and CES-D were not significant individual
predictors of the SF-36 PCS at any step of the analysis.

Table 3 presents the results of the multiple regression analy-
sis for the SF-36 PCS with the same variables of interest in terms

of PVT count of lapses. The full model accounted for 32.0% of
the variance in the SF-36 PCS (F = 3.686, p = 0.004). Through
steps 1 to 3, the models were significant overall (p < 0.05), and
BMI was a significant individual predictor for SF-36 PCS at ev-
ery step. In step 4, after the addition of PVT count of lapses to
the model in step 3 (which included age, BMI, AHI, ODI, and
CES-D), the model was significant (p = 0.004) and accounted
for an additional 6.2% of the variance in the SF-36 PCS. In this
full model, PVT count of lapses and BMI were significant indi-
vidual predictors (p < 0.05). However, age, AHI, ODI, and CES-
D were not significant individual predictors of the SF-36 PCS.

SF-36 MCS

Table 4 presents the results of the linear regression analysis
for the SF-36 MCS. The full model accounted for 50.1% of
the variance in the SF-36 MCS (F = 7.852, p < 0.001). The
model in step 1, which included age and BMI, was not signifi-
cant overall (p > 0.05). The model in step 2, which included
AHI and ODI in addition to the variables from step 1, was not
significant (p > 0.05). In step 3, after the addition of CES-D to
the model in step 2, the model was significant (p < 0.05), ac-
counting for an additional 44.4% of the variance of the SF-36
MCS. In step 4, after the addition of PVT RT to the model in
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Table 4—PVT response time as a multiple regression
predictor of SF-36 mental component summary score

R?  Adjusted R? Variables B p value
Step1*  0.029 -0.009 Age 0.159  0.259
BMI -0.039  0.783
Step2®  0.040 -0.038 Age 0.183  0.213
BMI 0.046  0.825
AHI -0.197  0.568
oDl 0.070  0.848
Step 3° 0.484 0.430 Age 0.120  0.271
BMI 0.123  0.429
AHI 0.018  0.943
oDl 0.034  0.901
CES-D -0.711 <0.001
Step4¢  0.501 0.437 Age 0.134  0.221
BMI 0.144 0357
AHI 0.105  0.691
oDl -0.057  0.839
CES-D -0.676  0.000
PVT response -0.141  0.217
time

PVT refers to Psychomotor Vigilance Task; BMI, body mass index; AHI,
apnea hypopnea index; ODI, oxygen desaturation index; CES-D, Center
for Epidemiologic Studies Depression Scale; SF-36, Medical Outcome
Survey Short Form 36.

aFw =0.753, p = 0.476 R? change 0.029, F change p = 0.476.

me =0.511, p =0.728, R? change 0.011, F change p = 0.749.

°F5,4s =9.003, p < 0.001, R? change 0.444, F change p < 0.001.

dFGV47 =7.852, p <0.001, R? change 0.017, F change p = 0.217.

step3, the model was significant (p < 0.05) and accounted for
an additional 1.7% of the variance in the SF-36 MCS. Only
CES-D was a significant individual predictor of the SF-36
MCS through steps 3 and 4.

DISCUSSION

This study examined the relationship between vigilance and
attention, as measured by PVT performance (i.c., average RT
and lapse) and health-related QoL, as measured by PCS and
MCS score of the SF-36. Interestingly, vigilance or attention
problems, as measured by the PVT, contribute a great deal of
information concerning physical measures of health-related
QoL in patients with OSA. In multiple regression analyses,
these PVT measures were associated with physical domains of
health-related QoL, even after controlling for important factors
such as demographic measures (i.e., age and BMI), apnea se-
verity (i.e., AHI and ODI), and depression. These results sug-
gest that impairments in sustained attention and vigilance have
a significant independent impact on decreased QoL in physical
domains of patients with OSA.

Decrements in PVT performance have been shown to be
associated with older age,* higher BMI,* female sex,* more
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sleep loss (total sleep deprivation, chronic partial sleep re-
striction, and sleep fragmentation),**® and higher AHL* It is
difficult to sort through the implications of the independent
effect of PVT performance on health-related QoL even after
controlling for apnea severity. It could be, for instance, that
some other measures of sleep physiology, such as arousals
and decreased percentage of slow wave sleep, may provide
a mechanism whereby PVT diminishes health-related QoL.*
Particularly, frequency and degree of snoring in relationship
to arousal might be a variable to consider in the future study.
However, given our sample size, it seems inappropriate to ex-
amine diverse polysomnography-derived variables. Thus, we
focused only on the polysomnographic variables of AHI and
ODI, which are so key to characterizing apnea severity. Simi-
larly, there may be other variables associated with OSA, such
as inflammation, that may explain the contributions of PVT to
health-related QoL.>

One striking aspect of our findings is that apnea severity, per
se, was not related to QoL. That is, once OSA was diagnosed,
the QoL in our sample was not necessarily worse in those with
mild versus severe OSA. This finding would appear to repli-
cate those of Fornas and colleagues and D’ Ambrosio and col-
leagues, who also found that the decrements in QoL associated
with apnea do not represent a continuous distribution across
the range of apnea severity.'"'?

Depression is commonly reported and a major component
of impaired QoL in patients with OSA. Previous reports con-
cerning the relationship between depression and health-related
QoL instrument assessment in OSA (i.e., the SF-36) showed
that several SF-36 subscales in both mental and physical do-
mains were correlated with depression.’!? Interestingly, when
we used the SF-36 summary scores consolidating mental and
physical domains, depression showed significant impact only
on the mental domain of QoL but not on the physical domain
of QoL.

The study has number of limitations. Our findings are ham-
pered by a relatively small sample size (i.e., 57 subjects) and a
relatively limited age group (range, 29-65 years). Although our
patients had substantial levels of apnea (range of 10.9-100.2),
we studied a relatively “healthy” group of patients with OSA
who were free from other medical comorbidities such as diabe-
tes mellitus, and symptomatic coronary disease. The relation-
ship between PVT performance and QoL may be different in a
broader sample of patients with OSA. It would also be of inter-
est to examine the relationship between PVT performance and
QoL in other patient groups or in control subjects. Because of
extensive sex differences in terms of mood, future larger-scale
studies might well include a prominent focus on sex in exam-
ining relationships among QoL, mood, and sustained attention
and vigilance, as measured by the PVT. Our study design is
cross-sectional in patients whose apnea is untreated; a natu-
ral next step is to examine if these PVT deficits improve with
treatment and if such improvements translate into improve-
ments in health-related QoL.

Clinicians know that patients with OSA commonly have
impaired QoL. Our observations suggest that the neurocogni-
tive deficits (vigilance and sustained attention, as judged by
PVT) may be particularly determinative of impairments in the
physical domain of QoL. It would appear that those patients



with OSA who have worse cognitive performance are more
vulnerable to impairments in the physical domain of QoL. The
mechanism of this link remains to be determined. In terms of
emotional QoL, we found, as many other researchers have be-
fore, that those patients with OSA who have depressive symp-
toms have particularly impaired emotional QoL scores. This
suggests that clinical interventions for mood symptoms are
particularly warranted for such patients to improve their emo-
tional QoL.

In conclusion, the findings suggest that impairments in sus-
tained attention and vigilance may underlie the impairments
in physical domain of health-related QoL reported by patients
with OSA, even after controlling for demographic variables,
apnea severity, and depression.
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