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Study Objectives: Recent studies show that obstructive sleep apnea (OSA) is a possible contributor to abnormal cognitive decline in older adults. These new 
observations create the need to identify older adults with OSA who are at risk of developing dementia if not treated. This study’s goal was to verify whether 
self-reported cognitive complaints could become a useful tool to screen for objective cognitive deficits in late middle-aged and older adults with OSA.
Methods: Fifty-seven participants with OSA with an apnea-hypopnea index (AHI) ≥ 15 events/h (3% or arousal) and aged between 55 and 85 years 
were compared to 54 participants in a mild/non-OSA group on their ability to evaluate their objective cognitive functioning. They underwent overnight 
polysomnography followed by a comprehensive neuropsychological assessment. We recruited a similar proportion of participants with mild cognitive 
impairment (MCI) in both groups (OSA: 36.8%; mild/non-OSA: 35.2%). They filled out questionnaires assessing mood, sleep, and cognition. Group (OSA 
versus mild/non-OSA) × cognitive status (MCI versus non-MCI) analyses of variance were performed on cognitive complaint questionnaires.
Results: We found that among participants without objective cognitive deficits, participants in the OSA group reported more cognitive complaints compared 
to those in the mild/non-OSA group. Among participants with objective cognitive deficits, those in the OSA group reported less cognitive complaints 
compared to those in the mild/non-OSA group.
Conclusions: Participants with OSA and MCI were less aware of their deficits compared to those in the mild/non-OSA group, possibly reflecting a distinctive 
OSA-associated cognitive impairment. Our results underscore the importance of referring patients with OSA for a comprehensive neuropsychological 
assessment when an abnormal cognitive decline is suspected.
Keywords: aging, cognitive complaint, mild cognitive impairment, neuropsychology, sleep-disordered breathing, subjective cognitive decline, subjective 
cognitive impairment
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INTRODUCTION

Obstructive sleep apnea (OSA) produces several awaken-
ings per night and a chronic intermittent hypoxemia that 
may affect brain structure and function in late middle-aged 
and older adults.1,2 Recent large cohort studies showed that 
OSA is a possible contributor to abnormal cognitive decline 
and dementia.3,4 More specifically, hypoxemia was strongly 
associated with the risk of dementia,3 and OSA was linked 
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with earlier diagnoses of mild cognitive impairment (MCI) 
and Alzheimer disease.4 These new observations stress the 
need to identify adults with OSA who are at risk of developing 
dementia if not treated.

An easy method to evaluate risk of cognitive decline is to 
measure self-reported cognitive functioning using standard-
ized questionnaires. There is increasing evidence that having 
a self-reported cognitive complaint (SCC) is a risk factor for 
presenting future abnormal cognitive decline and dementia.5,6 

BRIEF SUMMARY
Current Knowledge/Study Rationale: A relationship was recently established between obstructive sleep apnea (OSA) and dementia. To help 
clinicians identify patients at risk of progressing to dementia, we investigated whether reporting cognitive complaints is linked to objective cognitive 
impairment in late middle-aged and older individuals with OSA.
Study Impact: We found that, in the presence of objectively assessed cognitive deficits using neuropsychological tests, participants with OSA were 
less aware of their cognitive impairment compared to those in the mild/non-OSA group. Our results are useful for clinicians, because self-reports from 
patients with OSA regarding their cognitive functioning might not accurately reflect their actual cognitive status. Future longitudinal studies are needed 
to determine whether unawareness of cognitive impairments in OSA predicts dementia.
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Most of the time, the SCC is considered as the first manifesta-
tion of an ongoing neurodegenerative process and may appear 
several years before more significant objective cognitive im-
pairments.7 For these reasons, reporting an SCC is now a core 
criterion for mild neurocognitive disorder, a prodromal stage 
of dementia.8

The prevalence of adults with OSA who report SCC is 23% 
to 69%.9 Of course, these SCC are not specifically associ-
ated with ongoing neurodegenerative processes as young and 
middle-aged patients are also among those who report SCC. 
Moreover, SCC reported by patients with OSA are not nec-
essarily associated with objective cognitive impairment (ie, 
when tested with a comprehensive neuropsychological evalu-
ation), and whether OSA increases the risk of reporting SCC 
in late middle-aged and older adults is unclear.9 Indeed, one 
study showed more SCC in older adults with OSA compared to 
healthy controls,10 but another study failed to show a significant 
effect of OSA.11

The objective of this study was to verify whether late 
middle-aged and older adults with OSA report the same 
level of SCC compared to individuals in a mild/non-OSA 
group. To achieve this goal, we tested older adults and late 
middle-aged adults because SCC can appear many years be-
fore the first objective neurodegenerative manifestations.7 
The novelty of this study relies on the fact that we included a 
subgroup of participants with MCI in both the OSA and the 
mild/non-OSA groups. This subgroup allowed us to verify 
whether those in the OSA and mild/non-OSA groups were 
able to correctly evaluate their cognitive functioning in the 
presence of objective impairments. Because previous OSA 
studies found no correlation between objective and self-re-
ported cognitive functioning,12,13 we hypothesized that those 
in the OSA group will show poorer ability than those in 
the mild/non-OSA group to accurately evaluate their cog-
nitive functioning, particularly when they face objective 
cognitive deficits.

METHODS

Participants
Participants were recruited at the Hôpital du Sacré-Cœur 
de Montréal’s Department of Pulmonology, Montreal, Can-
ada, and through newspaper ads for volunteers for a study 
on sleep and cognitive health. Inclusion criteria were age 
from 55 to 85 years, a minimum of 7 years of education, no 
neuropsychological assessment in the past year, and French 
or English as primary language. Exclusion criteria have 
been described in previous studies from our laboratory.1,14 
Briefly, we excluded participants with dementia diagnosis, 
sleep disorders other than OSA, neurological or psychiat-
ric disorders, morbid obesity, medication and/or drug use 
known to affect cognition or sleep. Because sleep depriva-
tion may influence the cognitive abilities assessed the next 
morning, we excluded 18 participants whose total sleep 
time during the polysomnography was below their habitual 
self-reported sleep duration (difference of at least 2 hours 
on self-reported questionnaire) or whose total sleep time 

during the polysomnography was below 4 hours. This ex-
clusion criteria was previously used by our group.14 All par-
ticipants gave their written informed consent to participate 
in the study, and the hospital ethics committee approved the 
protocol and consent form.

Protocol Overview
Participants underwent an in-laboratory polysomnography. In 
the evening, they were weighed and measured for body mass 
index calculation and they completed the following question-
naires: Beck Depression Inventory-II,15 Beck Anxiety Inven-
tory,16 Pittsburgh Sleep Quality Index,17 Epworth Sleepiness 
Scale,18 and the Vascular Burden Index.19 In the morning, par-
ticipants completed a 3-hour neuropsychological assessment. 
Questionnaires on sleep, mood, sleepiness, and vascular bur-
den were used to characterize our sample.

Sleep Data Acquisition and Analysis
Our group has described the polysomnography procedure 
in detail in previous articles.1 Briefly, we used a 17-chan-
nel electroencephalographic montage with electrooculo-
gram and chin electromyogram. Periodic leg movements 
were measured with a bilateral anterior tibialis muscle elec-
tromyogram. Thoracoabdominal strain gauges, oronasal 
thermistors, and an oronasal cannula were used to monitor 
respiration, and a transcutaneous finger pulse oximeter was 
used to measure oxygen saturation. According to the Ameri-
can Academy of Sleep Medicine criteria an obstructive apnea 
is a decrease > 90% of the baseline airflow for 10 seconds 
or more, with a sustained or an increased respiratory effort. 
Obstructive hypopnea is a decrease > 30% of the airflow am-
plitude for at least 10 seconds accompanied with a desatura-
tion > 3% or an arousal.20,21 The apnea-hypopnea index (AHI) 
was calculated with the sum of apneas and hypopneas divided 
by the total number of hours of sleep. All the data were scored 
by a trained sleep technologist. Participants with OSA were 
all referred to the sleep apnea clinic for follow-up; continu-
ous positive airway pressure or other treatments were offered 
when it was appropriate.

Assessment of Self-Reported Cognitive Complaint
Standardized questionnaires were used to measure differ-
ent aspects of SCC. The Cognitive Failure Questionnaire22 
contains 25 questions on a 5-point Likert scale that measure 
cognitive slips and errors common in daily life. The Cognitive 
Difficulties Scale23 was first designed to assess the cognitive 
side effects of tricyclic antidepressants and then was validated 
to evaluate memory complaints among individuals between 45 
and 75 years. This questionnaire contains 36 questions on a 
5-point Likert scale (0 = never to 4 = very often). The Self-
Evaluation Questionnaire24 was designed to assess 10 differ-
ent memory problems (forgetting conversations, books and 
movies, persons, use of objects, general knowledge, places, 
actions, personal life, and distractions) encountered by pa-
tients with brain damage. It contains 64 questions on a 6-point 
Likert scale of which an average raw score is calculated. The 
raw scores of each SCC questionnaire were computed to make 
group comparisons.D
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Neuropsychological Assessment
MCI was defined as a condition where individuals demonstrate 
cognitive impairment with minimal impairment in activities 
of daily living.25 We assessed five cognitive domains: atten-
tion and processing speed, executive functions, visual and 
verbal episodic memory, visuospatial abilities, and language. 
The neuropsychological assessment included the following 
tests: the Digit Span, Block Design, Coding, and Vocabulary 
subtests from the Wechsler Adult Intelligence Scale (3rd Edi-
tion),26 Continuous Performance Test-II,27 Color-Word Inter-
ference and Verbal Fluency from the Delis-Kaplan Executive 
Function System,28 Trail Making Test,29 Tower of London 
Test,30 Rey Auditory-Verbal Learning Test,31 Brief Visuospa-
tial Memory Test – Revised,32 Bells Test,33 Benton Judgment of 
Line Orientation Test,34 Rey-Osterrieth Complex Figure Test,35 
and Boston Naming Test.36 Cognitive tasks were administered 
by a neuropsychologist or a psychometrician in the same order 
for all participants.

To determine whether participants had an objective cogni-
tive impairment, we used the following criteria, based on MCI 
definition: (1) performance ≥ 1.5 standard deviation for at least 
two measurements in at least one cognitive domain; (2) no sig-
nificant alteration in daily living activities assessed by ques-
tionnaires37; and (3) cognitive impairment not explained by a 
psychiatric condition or medication use.38

Genotyping
Apolipoprotein e4 (ApoE4) is a risk factor for progression 
from SCC to MCI.39 Therefore, genotyping was performed in 
this study to include ApoE4 to characterize our groups. DNA 
extraction and genotyping procedures have been described in 
a previous study from our laboratory.14

Statistical Analyses
Participants with AHI ≥ 15 events/h were considered as having 
OSA, whereas participants with AHI < 15 events/h were con-
sidered as the mild/non-OSA group, which included healthy 
volunteers and those with mild OSA.2 Demographic, sleep, and 
questionnaire variables were compared between groups using 
t tests or chi-square statistics.

To test the effect of OSA on the association between self-
reported and objective cognitive impairments, we conducted 
group (OSA, mild/non-OSA) × cognitive status (MCI, non-
MCI) analyses of variance (ANOVAs) on each SCC ques-
tionnaire total scores. We adjusted these analyses for age and 
education. For significant interactions, we decomposed the 
ANOVA with simple effect analyses.

To explore the association between OSA severity and SCC, 
we used Pearson correlation coefficients in all participants on 
each SCC questionnaire score and OSA severity measures, 
namely the number of awakenings, the AHI, the mean oxygen 
saturation, and the time with oxygen saturation < 90%. Be-
cause anxiety, depression, and sleep disturbances are known to 
increase the risk of SCC,5 we have also evaluated relationships 
between each SCC questionnaires score and the Beck Depres-
sion Inventory-II, Beck Anxiety Inventory, Pittsburgh Sleep 
Quality Index, and Epworth Sleepiness Scale using Pearson 
correlation coefficients.

All statistical analyses were performed on normally dis-
tributed data. More specifically, age, Beck Anxiety Inventory, 
Pittsburgh Sleep Quality Index, AHI, number of awakenings, 
sleep efficiency, stage N1 sleep, and stage N3 sleep were log-
transformed, and time with SpO2 < 90% was square-root trans-
formed. SPSS for Mac 25.0 (SPSS Science, Chicago, Illinois, 
United States) was used for data analyses. The significance 
threshold was set at P < .05.

RESULTS

Participant and Group Characteristics
A total of 136 participants were recruited for the study. After 
applying exclusion criteria, 111 participants (57 in OSA group, 
54 in the mild/non-OSA group) were included in the study. In 
the whole sample, 74.8% were men, mean age was 63.93 ± 6.12 
years (range 55–82), and mean education level was 14.93 ± 3.67 
years. Demographic, clinical, and sleep characteristics for 
OSA and mild/non-OSA groups are presented in Table 1. We 
recruited a similar proportion of MCI in both groups, ie, 36.8% 
in the OSA and 35.2% in the mild/non-OSA group. Using a 
group approach, we found no differences for SCC question-
naire scores between groups.

Association Between Self-Reported and 
Objective Cognitive Functioning in OSA and 
Mild/Non-OSA Groups
Group (OSA, mild/non-OSA) × cognitive status (MCI, non-
MCI) interactions were found on Cognitive Failure Ques-
tionnaire (F1,105 = 11.84, P < .01), Cognitive Difficulties Scale 
(F1,104 = 7.79, P < .01), and Self-Evaluation Questionnaire 
(F1,83 = 17.69, P < .001) (Figure 1). Decomposition of interac-
tions showed that, among participants without MCI, those with 
OSA had more SCC than those in the mild/non-OSA group 
(Cognitive Failure Questionnaire F1,105 = 7.61, P < .01; Cog-
nitive Difficulties Scale F1,104 = 4.36, P < .05; Self-Evaluation 
Questionnaire F1,83 = 8.46, P < .01). Surprisingly, among those 
with MCI, the OSA group had less SCC than the mild/non-
OSA group (Cognitive Failure Questionnaire F1,105 = 4.88, 
P < .05; Cognitive Difficulties Scale F1,104 = 3.64, P = .05; Self-
Evaluation Questionnaire F1,83 = 10.02, P < .01). Although our 
sample size limited the number of covariables that were in-
cluded in our analyses, exploratory analyses using ApoE4 and 
sex as covariables were performed, separately. Our group × 
cognitive status ANOVA remained significant for all question-
naires (see supplemental material).

In order to understand why those in the OSA group re-
ported less SCC than those in the mild/non-OSA group when 
they have MCI, we conducted a posteriori correlation analy-
ses between SCC questionnaire scores and neuropsychologi-
cal scores in participants with OSA. These analyses could 
identify a particular cognitive profile associated with lower 
SCC scores in the presence of MCI. We found that partici-
pants reporting less SCC had lower performances on tasks 
involving episodic verbal learning and memory (Rey Audi-
tory-Verbal Learning Test recognition, r = .44, P < .01) and 
executive functions/visuospatial abilities (Trail B-A score, D
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r = −.39, P < .01 and Rey-Osterrieth Complex Figure, r = .48, 
P < .01). These positive associations between lower SCC and 
poorer cognitive performance were not found in participants 
in the mild/non-OSA group. In fact, the mild/non-OSA group 
showed a negative association: more SCC was associated with 
a lower performance on a cognitive test involving language 
(Boston Naming Test, r = −.39, P < .01), and no other signifi-
cant association was found.

Factors Associated With More SCC
Briefly, when all participants were included, we found that 
OSA severity (ie, number of awakenings, AHI, mean oxy-
gen saturation, and time with oxygen saturation < 90%) was 
not associated with SCC questionnaire scores (r = .003 to 
.14; P = .97 to .16). Correlation analyses performed between 
mood/sleep quality questionnaires and SCC showed signifi-
cant positive correlations between all questionnaires (Beck 
Depression Inventory-II; Beck Anxiety Inventory; Pittsburgh 
Sleep Quality Index; and Epworth Sleepiness Scale) and SCC 

(r = .29 to .53; all P < .01), reflecting that participants who 
report cognitive impairments were also those reporting more 
depression symptoms, anxiety symptoms, worse sleep qual-
ity, and more sleepiness (Figure S1 and Figure S2 in the 
supplemental material).

DISCUSSION

Overview of the Main Results
In the current study, we found that among participants with-
out MCI, those in the OSA group reported more SCC than the 
mild/non-OSA group. We found the reverse association among 
participants with MCI: in those cases, the OSA group had less 
SCC than the mild/non-OSA group. Moreover, in the OSA 
group, those with poorer performance on memory and execu-
tive function tests were those with the lowest SCC. Markers of 
OSA severity (AHI, sleep fragmentation, and hypoxemia) were 
not associated with increased SCC scores; however, symptoms 

Table 1—Demographic, clinical, and sleep variables for mild/non-OSA and OSA groups.
Variable Mild/Non-OSA (AHI < 15) OSA (AHI ≥ 15)  t / χ2 value

Demographic
Number of participants 54 57 N/A
Age, years 62.8 ± 5.6 65.0 ± 6.5 −1.9
Sex male, % (n) 70.4 (38) 78.8 (45) 1.1
Education, years 15.1 ± 3.1 14.8 ± 4.5 0.4

Clinical
Body mass index, kg/m2 26.5 ± 3.8 29.4 ± 3.9 −4.0 †
Vascular Burden Index 1.1 ± 1.2 1.3 ± 1.2 −1.0
Beck Depression Inventory 6.4 ± 5.6 7.6 ± 5.6 −1.1
Beck Anxiety Inventory 4.2 ± 4.3 4.4 ± 4.5 −0.3
Pittsburgh Sleep Quality Index 4.3 ± 2.8 6.1 ± 3.4 −3.1 †
Epworth Sleepiness Scale 7.4 ± 4.9 9.7 ± 4.9 −2.5 *
Mild cognitive impairment, % 35.2 36.8 0.0
ApoE4, % with epsilon 4 19.2 17.6 0.0

Polysomnographic variables
Stage N1 sleep, %TST 18.5 ± 7.7 27.3 ± 14.4 −4.0 †
Stage N2 sleep, %TST 57.2 ± 7.4 51.3 ± 7.4 3.2 †
Stage N3 sleep, %TST 8.0 ± 8.3 6.9 ± 7.8 0.8
Stage R sleep, %TST 16.3 ± 4.9 13.3 ± 5.7 2.9 *
Total sleep time, minutes 382.6 ± 53.9 370.7 ± 66.5 1.0
Number of awakenings 40.0 ± 13.1 53.4 ± 26.5 −3.4 †
Sleep efficiency, % 80.6 ± 9.3 79.5 ± 11.0 0.6
Apnea-hypopnea index 6.7 ± 4.3 35.1 ± 15.3 −13.2 †
Mean SpO2, % 94.9 ± 1.1 94.0 ± 1.2 4.4 †
Minimum SpO2, % 87.8 ± 4.3 81.4 ± 6.8 5.9 †
Time with SpO2 < 90%, minutes 1.2 ± 2.5 17.5 ± 23.0 3.0 †

Self-reported cognitive complaint
Cognitive Failure Questionnaire 27.6 ± 11.9 29.3 ± 10.7 −0.8
Cognitive Difficulties Scale 29.3 ± 10.7 28.8 ± 17.1 −0.4
Self-Evaluation Questionnaire 2.1 ± 0.5 2.1 ± 0.5 0.0

Values are presented as mean ± standard deviation. * = P < .05. † = P < .001. AHI = apnea-hypopnea index, ApoE4 = Apolipoprotein epsilon 4, N/A = not 
applicable, OSA = obstructive sleep apnea, SpO2 = oxygen desaturation, TST = total sleep time.
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of depression, anxiety, sleepiness, and poor sleep quality were 
all associated with increased SCC. Our results are of particular 
interest for clinicians, because self-reported cognitive function 
by patients with OSA might not accurately reflect their actual 
cognitive status.

Are Individuals With OSA Less Aware of Their 
Cognitive Impairments?
The awareness of cognitive impairment differs between the 
mild/non-OSA and OSA groups, with the OSA group show-
ing a less accurate evaluation of their cognitive status. OSA 
could therefore play a role in the ability to properly assess 
cognitive functioning. Possible factors that could explain this 
lack of awareness include, among others, cognitive deficits 
specifically affecting judgment and self-criticism. In fact, 
lack of awareness for cognitive impairment, also referred to 
as anosognosia, has been reported in MCI and early-stage 
Alzheimer disease.40 This unawareness seems related to the 
severity and the nature of the cognitive impairment. Thus, 
individuals are more aware of cognitive changes in the very 
early stages of cognitive decline, but as the neurodegenera-
tive process progresses, they lose their ability to accurately 
assess their cognitive performance.41 Specific brain dysfunc-
tions have been associated with lack of awareness in MCI and 
early stages of Alzheimer disease, namely hypoperfusions of 
the right prefrontal cortex and the hippocampus.42,43 Interest-
ingly, these brain regions have been identified as hypoper-
fused in older individuals with OSA.1,44,45 Concordant with 
these findings, in our OSA sample, participants with less SCC 
had lower performances on neuropsychological tests involv-
ing the hippocampus (Rey Auditory-Verbal Learning Test 

recognition) and the prefrontal cortex (Trail B-A score and 
Rey-Osterrieth Complex Figure copy).46–48 We can therefore 
hypothesize that the weaker awareness of cognitive defi-
cits in OSA is possibly related to abnormal prefrontal and 
hippocampal functioning.

In the mild/non-OSA group, participants with more SCC 
had objective cognitive impairments, or MCI. Contrary to par-
ticipants in the OSA group, those in the mild/non-OSA group 
were able to accurately assess their cognitive functioning. In-
terestingly, the mild/non-OSA group participants with higher 
SCC had lower performances on the Boston Naming Test, a 
neuropsychological test sensitive to early Alzheimer disease.49 

Taken together, our results suggest that the cognitive im-
pairment of mild/non-OSA was insufficient to alter their 
self-assessment. The prefrontal cortex and the hippocampus 
are selectively affected by sleep deprivation and hypoxemia.2 
Therefore, the presence of hypoxemia and sleep disturbances 
could contribute to the early lack of awareness in individu-
als with OSA by affecting brain regions associated with 
anosognosia.

We also cannot exclude that how cognitive impairments ap-
pear could be a contributing factor. Adults with OSA may have 
cognitive impairments due to daytime sleepiness that progres-
sively evolve. This gradual occurrence of relatively mild cog-
nitive deficits could make patients less aware of their cognitive 
changes.

Mood and Self-Reported Sleep Quality, But Not OSA, 
Are Associated With More SCC
Current results on the presence of SCC in late middle-aged 
and older adults with OSA are scarce and inconsistent.10,11 Our 

Figure 1—Scores on cognitive complaint questionnaires according to group and cognitive status.

This figure represents group (mild/non-OSA, OSA) × cognitive status (MCI, non-MCI) interactions for (A) Cognitive Failure Questionnaire, (B) Cognitive 
Difficulties Scale and (C) Self-Evaluation Questionnaire. For all questionnaires, among participants without MCI, the OSA group had more SCC than the 
mild/non-OSA group. However, the reverse pattern was observed among patients with MCI where the OSA group had less SCC than the mild/non-OSA 
group. Error bars represent standard error. * = P < .05. MCI = mild cognitive impairment, OSA = obstructive sleep apnea.
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study sheds new light on the discrepancies between previous 
studies. We found that more severe depressive and anxiety 
symptoms, sleepiness, and poor sleep quality, as reported by 
participants, were highly correlated with higher SCC scores. 
Sforza et al. found no group differences on the Cognitive 
Difficulties Scale between individuals with OSA and mild/
non-OSA aged 65 years and older.11 In line with our results, 
their participants showed low anxiety and depression scores; 
moreover, sleepiness scores were lower compared to what we 
observed in our participants with OSA. However, Vernet et 
al. found that individuals with OSA aged 55 years and older 
reported significantly more SCC than those with mild or no 
OSA.10 Importantly, these authors recruited participants based 
on high self-reported daytime sleepiness (Epworth Sleepiness 
Scale > 10) and these patients also had high depression and 
anxiety scores. Taken together, our results and those of previ-
ous studies indicate that SCC in individuals with OSA is more 
strongly correlated with mood and/or sleepiness complaints 
than with OSA severity per se.

Strengths and Limitations
This study is the first that uses different instruments to detect 
SCC in OSA. Furthermore, it includes a subgroup with MCI 
to assess the ability of participants to evaluate their cognitive 
functioning. The prevalence of MCI in our sample was higher 
than what is observed in the general population. The recruit-
ment of participants in the sleep apnea clinic and the fact that 
our newspaper ads indicated that it was a study on sleep and 
cognitive health may have created a bias. In fact, people with 
concerns about their sleep or cognitive functioning were pos-
sibly more likely to participate in our study. However, we had 
a similar and relatively high proportion of MCI in both groups, 
which allowed better comparisons between groups on the na-
ture of the self-reported cognitive complaint. Although our 
participants with OSA had a wide range of OSA severity (AHI 
from 15 to 84 events/h), they presented only mild nocturnal 
hypoxemia (mean minimal oxygen saturation: 84.47 ± 6.57%) 
and part of them had mild daytime symptoms (mean Epworth 
Sleepiness Scale: 9.75 ± 4.89); thus, our results might not be 
applicable to populations with severe OSA.

CONCLUSIONS

Self-reported alterations of mood and sleep quality were asso-
ciated with an increasing risk of SCC in individuals with OSA. 
Interestingly, we found that OSA may lead to a disconnection 
between SCC and MCI. Our results underscore the importance 
of using objective neuropsychological assessments to obtain 
accurate cognitive profiles in older individuals presenting with 
OSA, who are probably less aware of their cognitive deficits. In 
the current study, all SCC questionnaires showed very similar 
result patterns. Our results also bring new insight to under-
stand the low adherence to continuous positive airway pres-
sure treatment that is particularly prevalent in older adults.50 
Arguably, it would be more difficult to convince patients to 
adhere to an expensive and somewhat invasive treatment if 
they have no complaints about daytime functioning. The lack 

of awareness of MCI found in OSA should be considered as a 
specific OSA cognitive impairment. Further longitudinal stud-
ies with large cohorts are necessary to determine whether the 
lack of awareness of cognitive impairment in older individuals 
with OSA predicts dementia.

ABBRE VI ATIONS

AHI, apnea-hypopnea index
ANOVA, analysis of variance
ApoE4, Apolipoprotein epsilon 4
MCI, mild cognitive impairment
OSA, obstructive sleep apnea
SCC, self-reported cognitive complaint
SpO2, oxygen desaturation
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