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Obstructive sleep apnea and
neurocognitive function in a
Hispanic/Latino population

ABSTRACT

Objective: We evaluated the association between obstructive sleep apnea (OSA) and neurocogni-
tive function among community-dwelling Hispanic/Latino individuals in the United States.

Methods: Cross-sectional analysis of the Hispanic Community Health Study/Study of Latinos
middle-aged and older adults, aged 45 to 74 years, with neurocognitive test scores at baseline
measurements from 2008 to 2011. Neurocognitive scores were measured using the Word Flu-
ency (WF) Test, the Brief–Spanish English Verbal Learning Test (SEVLT), and the Digit Symbol
Substitution (DSS) Test. OSAwas defined by the apnea-hypopnea index (AHI). Multivariable linear
regression models were fit to evaluate relations between OSA and neurocognitive scores.

Results: The analysis consisted of 8,059 participants, mean age of 56 years, 55% women, and
41% with less than high school education. The mean AHI was 9.0 (range 0–142; normal AHI
,5/h). There was an association between the AHI and all 4 neurocognitive test scores: Brief-
SEVLT–sum (b520.022) and –recall (b520.010), WF (b520.023), and DSS (b520.050) at
p, 0.01 that was fully attenuated by age. In the fully adjusted regression model, female sex was
a moderating factor between the AHI and WF (b 5 20.027, p , 0.10), SVELT-sum (b 5 20.37),
SVELT-recall (b 5 20.010), and DSS (b 5 20.061) at p , 0.01.

Conclusion: OSA was associated with worse neurocognitive function in a representative sample
of Hispanic/Latino women in the United States. Neurology® 2015;84:391–398

GLOSSARY
AHI 5 apnea-hypopnea index; ARES 5 Apnea Risk Evaluation System; BMI 5 body mass index; CI 5 confidence interval;
DSS5 Digit Symbol Substitution; DTI5 diffusion tensor imaging; HCHS/SOL5 Hispanic Community Health Study/Study of
Latinos; OSA 5 obstructive sleep apnea; SEVLT 5 Spanish English Verbal Learning Test; WF 5 Word Fluency.

Proper sleep is critical for appropriate memory function.1,2 Sleep disruptions have been impli-
cated in cognitive impairment and dementia,3 thus providing a modifiable target for prevention
strategies with significant public health implications.

Obstructive sleep apnea (OSA) is a frequently underrecognized condition characterized by
repetitive transient collapse of the upper airway during sleep causing hypoxemia, frequent
arousals, and increased sympathetic nervous activity.4,5 Besides producing sleepiness, which
may lead to impaired neurocognitive function, OSA is linked to cardiovascular disease and
stroke,6 factors associated with greater cognitive decline and risk of dementia.7–9

This is of particular interest to Hispanic/Latino populations in which there is a high preva-
lence of obesity and cardiovascular disease risk factors10 associated with OSA.11

Hispanic/Latino populations are up to 1.5 times more likely to meet diagnostic criteria
for dementia compared with non-Hispanic white populations,1 and the extent to which OSA
contributes to neurocognitive dysfunction in Hispanic/Latino individuals has not been
examined.
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The aim of our study was to evaluate the
relation between OSA and neurocognitive
function among a representative sample of
Hispanic/Latino individuals in the United
States. We hypothesized that OSA is associ-
ated with worse neurocognitive function.12

METHODS Study data. We used data from the Hispanic

Community Health Study/Study of Latinos (HCHS/SOL), a

multisite, community-based, prospective cohort study of all

aspects of health. The study’s baseline measurements were

collected from 2008 to 2011, and included self-identified

Hispanic/Latino adults aged 18 to 74 years (n 5 16,415), with

an oversample (59%) of participants aged 45 to 74 years (n 5

9,714) to facilitate examination of target outcomes of the parent

study (i.e., cardiovascular mortality). The sampling frame for

HCHS/SOL included 4 major US cities (Bronx, NY; Chicago,

IL; Miami, FL; and San Diego, CA) with known substantial

Latino concentrations. Data collection occurred at 4 field

centers located in these cities with each site recruiting slightly

more than 4,000 participants. The study used a 2-stage area

probability sample design that includes clustering, stratification,

and probability weighting. Detailed treatment of the HCHS/

SOL sampling methods and major study aims have been

published elsewhere.13,14

Study population. The baseline HCHS/SOL examination

included questionnaires administered in Spanish or English based

on the participant’s language preference, anthropometry, a blood

draw, an oral glucose tolerance test, and other measurements as

detailed previously.13,14

The baseline neurocognitive battery for HCHS/SOL was

administered to respondents aged 45 years and older (n 5

9,714). We excluded 91 participants who did not undergo neuro-

cognitive testing and 665 participants who did not undergo sleep

testing (n 5 8,958). Finally, we excluded 899 observations with

missing values on our model covariates. Our final sample con-

sisted of 8,059 participants who were 45 to 74 years of age, had

neurocognitive and sleep assessments, and self-reported a specific

Hispanic/Latino background.

Standard protocol approvals, registrations, and patient
consents. The HCHS/SOL was approved by the institutional

review boards at each field center where all participants gave writ-

ten consent and by the study’s reading and coordinating centers.

Neurocognitive outcomes. Three neurocognitive tests were

used in this study: (1) Spanish English Verbal Learning Test

(SEVLT)15,16; (2) Controlled Oral Word Association (or Word

Fluency [WF]) Test of the Multilingual Aphasia Examination17,18;

and (3) Digit Symbol Substitution (DSS) of the Wechsler19 Adult

Intelligence Scale–Revised. A detailed description of the SEVLT

and WF Test has been previously published. To reduce partici-

pant burden, the original SEVLT was abbreviated; 3 instead of 5

fifteen-word SEVLT learning trials were used. The order of

SEVLT administration was fixed across the 3 learning trials.

After the third trial, a 15-item distractor list was introduced in

which participants were asked to repeat aloud each word.

Immediately after the interference trial, a delayed free-recall

trial for list A occurred. The dependent measures examined

were the summed total number of items correctly recalled

across the 3 learning trials (SEVLT-sum) and the memory or

delayed recall trial (SEVLT-recall). The WF Test was

conducted with the letters F and A for the stimulus words. The

letters S and C are often pronounced similarly in Spanish, and

could be a source of language bias; therefore, the letter S was

omitted from the WF Test. Briefly, study participants were

instructed to orally generate as many unique words as possible

within 60 seconds that began with a specified letter (F and A).

The sums of correctly generated words with both letters served as

the dependent measure. Finally, the DSS Test administration

followed previously published instructions and procedures.19

With the exception of the SEVLT, which was developed for

English and Spanish use, the neurocognitive tests were

translated from English to Spanish and back-translated from

Spanish to English. The neurocognitive tests were administered

in the participant’s preferred language during face-to-face

interviews by trained research assistants.

Primary exposure: OSA. Subjective sleep data were obtained

by using the Sleep Heart Health Study Sleep Habits Questionnaire

and the Epworth Sleepiness Scale.20 Objective testing was com-

pleted by overnight recording with the Apnea Risk Evaluation

System (ARES) (Unicorder 5.2; B-Alert, Carlsbad, CA).21 The

ARES is a type 3 recorder that contains a pulse oximeter, airflow,

snoring sounds, and head position. The apnea-hypopnea index

(AHI) is the number of respiratory events per estimated sleep

hour. The variables of AHI0, AHI3, and the AHI4 were

generated to denote respiratory events without a desaturation

(AHI0) or with associated desaturations of $3% (AHI3) or

$4% (AHI4) from the baseline oxygen levels. Respiratory

events were identified as a 50% or greater reduction in airflow

lasting $10 seconds. In the current analysis, an AHI with 3%

desaturation (AHI3) was used in accordance with the current

criteria of the American Academy of Sleep Medicine.22 The

AHI3 measured with the ARES is in good agreement with

measures obtained by polysomnography, as demonstrated in a

prior validation study (rc 5 0.70, 95% confidence interval [CI]

0.47–0.92).21 Sleep records were scored at a central sleep reading

center by a certified polysomnologist. Inter- and intrascorer

reliability was excellent (AHI intraclass correlation coefficient:

0.99). Using the AHI3, 19% of females and 33% of males had

sleep apnea in HCHS/SOL.11 When defining sleep apnea using

the older definition of AHI4, the age-adjusted prevalence of sleep

apnea was similar to the predominantly non-Hispanic Wisconsin

cohort of middle-aged adults.11

Covariates. We accounted for 3 sociodemographic indicators.

We also evaluated age as a categorical variable divided into 3

groups by decade (45–54, 55–64, and 65–74 years). Sex-

specific comparisons were made. Education was classified into 3

categories (0 5 less than high school; 1 5 high school or

equivalent degree; 2 5 more than high school). We also

controlled for health conditions, mental health problems, and

health behavior factors associated with neurocognitive

functions. Our health conditions included prevalent stroke

(0 5 not prevalent; 1 5 prevalent). Impaired glucose tolerance

and diabetes mellitus were based on the definition of the

American Diabetes Association using fasting glucose, oral

glucose tolerance testing, hemoglobin A1c levels, and use of

hypoglycemic medications as previously defined (0 5 normal

glucose regulation; 1 5 impaired glucose tolerance; and 2 5

diabetic). Hypertension was defined as a systolic blood pressure

$140 and/or diastolic blood pressure $90 mm Hg, or self-

reported use of antihypertensive medications. Mental health

problems were accounted for by controlling for depressive

symptoms using the shortened (10-item) Center for

Epidemiological Studies–Depression Scale, and anxiety using

the 10-item State-Trait Anxiety Inventory summary score.
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Behavioral factors included a 4-category indicator of body mass

index (BMI) (,18.5, 18.5–24.9, 25–29.9, and 301 kg/m2) and

self-reported smoking status (0 5 not current; 1 5 current

smoker). Finally, given the multicenter design of the HCHS/

SOL, the final models also controlled for center effects (Bronx,

Chicago, Miami, and San Diego).

Analytic procedures. To accommodate HCHS/SOL’s complex

sample design, all analyses performed in this study used survey

procedures that account for clustering, stratification, and

unequal probability weighting in the Stata 12.1 software pack-

age (StataCorp, College Station, TX). Methods appropriate for

the analyses of subpopulations were applied to generate our

parameters’ estimates. We used a Taylor series linearization

approach to variance estimation to obtain sample design–

adjusted standard errors.

Analytic approach. The analyses for this study were conducted
in 4 steps. First, we generated bivariate descriptive statistics for the

overall analytic sample and the 3 age groups of interest (table 1).

Second, we calculated population- and age-stratified means and

proportions for the AHI3 (table 2). Third, we fit linear regression

models to examine the relationship between the AHI and the

neurocognitive outcomes. For each neurocognitive outcome, we

estimated 4 survey linear regression models incrementally

adjusting for our model covariates (table 3). Subsequently, we fit

age-stratified linear regression models to examine the AHI within

the 3 age cohorts of interest (results not shown in tables). Fourth,

Table 1 Overall and age-stratified descriptive statistics for Hispanic/Latino adults aged 45 to 74 years

Age groups, y

45–74 45–54 55–64 65–74

All (N 5 8,059) Men (n 5 3,031) Women (n5 5,028) (n5 4,105) (n5 2,878) (n5 1,076)

Education, %

Less than HS 40.6 38.9 42.0 32.4 45.4 52.2

HS or equivalent 21.5 23.5 19.8 25.6 19.2 15.3

More than HS 37.9 37.6 38.2 42 35.3 32.5

Stroke, %

Prevalent stroke 2.3 2.8 2.0 1.6 2.7 3.5

Diabetes, %

Normal glucose regulation 25.1 24.7 25.3 33.6 20.4 12.6

Impaired glucose tolerance 47.1 48.0 46.3 46.6 48.8 45.4

Diabetes 27.9 27.2 28.4 19.7 30.8 42

Hypertension, %

Not hypertensive 52.1 53.5 51.0 68.8 45.3 24.2

Hypertensive 47.9 46.5 49.1 31.2 54.7 75.8

Smoking, %

Not current smoker 80.4 75.7 84.4 75.8 82.1 88.6

Current smoker 19.6 24.3 15.6 24.2 17.9 11.4

BMI, %

<18.5 kg/m2 0.3 0.5 0.2 0.3 0.3 0.5

18.5–24.9 kg/m2 16.2 17.5 15.1 16.6 16 15.5

25–29.9 kg/m2 41.5 46.5 37.4 41 40.7 43.7

‡30 kg/m2 42.1 35.7 47.4 42.2 43 40.3

Field center, %

Bronx 25.7 24.4 26.8 25.3 27.3 24.2

Chicago 13.7 14.8 12.8 15.3 13.9 9.7

Miami 34 35.2 33.1 30.7 32.3 44.2

San Diego 26.6 25.7 27.3 28.7 26.5 21.8

Age, y, mean 56.4 56.0 56.7 49.3 58.9 68.7

Anxiety index, mean 16.9 16.0 17.7 17.2 17.1 16.1

Depression index, mean 7.4 6.2 8.4 7.5 7.7 7

BMI, kg/m2, mean 29.8 29.0 30.5 29.9 29.9 29.6

Abbreviations: BMI 5 body mass index; HS 5 high school.
Baseline results are from the Hispanic Community Health Study/Study of Latinos.
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we fit age-stratified fully adjusted (i.e., controlling for all model

covariates) linear models to examine the interaction between sex

and the AHI (table 4). For all of our models, we used survey

design–adjusted, 2-tailed t tests to adjudicate the statistical

significance of the estimated parameters. We followed standard

procedures to evaluate violations of modeling assumptions.23 To

facilitate the interpretation of our results, we generated plots for

adjusted estimates of sex differences in neurocognitive

performance as a function of AHI scores and their 95% CI24

(figure). Daytime sleepiness, by the Epworth Sleepiness Scale,

was not included in the statistical models because it was not

associated with neurocognitive function (data not shown) and

with the AHI in HCHS/SOL.11

Sensitivity analyses. To ensure the validity of our findings, we
checked the sensitivity of the results to different operationaliza-

tions of the AHI. As such, we grouped respondents’ scores into

deciles and refit our regression models treating the generated

variable as both a continuous and a categorical indicator. Doing

so allowed us to test the robustness of our results to the empirical

skew in the distribution of the AHI. Categorizing a continuous

scale is normally not recommended because it risks losing impor-

tant information embedded in the original scale of the varia-

ble.25,26 In our case, it served as a sensitivity test. The results of

these analyses (available from the authors) were qualitatively

equivalent to the findings from the original scale.

RESULTS Overall and age-stratified descriptive
statistics of the sample are presented in table 1.
Women were on average slightly older than men
(D 5 0.7 years; p 5 0.017), had higher average
BMI levels (D 5 1.5; p , 0.001), and had higher
scores on the anxiety (D 5 1.8; p , 0.001) and
depression (D 5 2.2; p , 0.001) indices. Men
were more likely to report being current smokers
(p , 0.001).

Age-stratified analyses indicated that older age
groups were more likely to include women (p 5

0.0237) and to report lower levels of education
(p, 0.001). We found no age differences in depres-
sion scores or BMI levels. Older adults (65–74
years) had significantly lower anxiety scores com-
pared with the youngest age group (p , 0.001).
Older adults were less likely to be current smokers
(p, 0.001) and had higher prevalence of hyperten-
sion (p , 0.001), diabetes (p , 0.001), and prev-
alent stroke (p 5 0.0087).

Overall, sex, and age group specific descriptive sta-
tistics of the distribution of the AHI scores are
included in table 2. Men had a higher average AHI
(D 5 4.68; p , 0.001). Slightly more than 50% of
the sample had a normal AHI (,5 per hour of sleep);
older adults (65–74 years) had increased AHI com-
pared with middle-aged (55–64 years) and young
middle-aged (45–54 years) adults.

Our unadjusted regression models showed that
increments in the AHI were associated with worse
neurocognitive scores in the population aged 45
years and older (table 3). However, age adjustment
in the models completely attenuated the relationship
between the AHI and neurocognitive performance
(table 3). The lack of statistical association was
maintained after controlling for our model covari-
ates (table 3).

We found that sex was a moderating factor in the
relationship between the AHI and neurocognitive
function (table 4). Multiple linear regression models
accounting for the interaction between sex and the
AHI indicated that women had better neurocognitive
performance, but when compared with men, an
increased AHI among women was associated with a
steeper decrease in neurocognitive performance.
These relationships were resilient to covariate adjust-
ments and consistent across all 4 neurocognitive tests

Table 2 Overall, sex-, and age-stratified means for apnea-hypopnea index
scores

Mean SE F test

Overall 8.96 0.24

Sex

Male 11.53 0.40 p , 0.001

Female 6.84 0.25

Age, y

45–54 7.38 0.29 p , 0.001

55–64 9.66 0.38

65–74 11.50 0.74

Abbreviation: SE 5 standard error.
Baseline results are based on data from the Hispanic Community Health Study/Study of
Latinos.

Table 3 Association between AHI at 3% desaturation and neurocognitive
function

Age 45–74 y

M1 M2 M3

B-SEVLT–sum

AHI 3% 20.022a (0.007) 20.007 (0.006) 0.004 (0.006)

B-SEVLT–recall

AHI 3% 20.010a (0.003) 20.003 (0.003) 0.003 (0.003)

Word Fluency Test

AHI 3% 20.023a (0.009) 20.015b (0.008) 20.005 (0.008)

Digit symbol test

AHI 3% 20.050a (0.016) 20.004 (0.015) 0.003 (0.014)

Abbreviations: AHI 5 apnea-hypopnea index; B-SEVLT 5 Brief–Spanish English Verbal
Learning Test.
Data are b (standard error). Results are based on survey linear regression models using data
from the Hispanic Community Health Study/Study of Latinos. M1 unadjusted model; M2
adjusted for continuous age; M3 adjusted for all model covariates (age, sex, education,
stroke, diabetes, hypertension, depressive symptoms using the shortened Center for Epi-
demiological Studies–Depression Scale, anxiety using the 10-item State-Trait Anxiety
Inventory summary score, smoking status, body mass index, and field center).
ap , 0.01.
bp , 0.10.
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considered. The figure presents the covariate-adjusted
cognitive score differences between men and women
over the AHI score continuum and their 95% confi-
dence bounds.

Age-stratified regression models, however, indi-
cated that the moderating effects of sex were mostly
specific to younger middle-aged (45–54 years) Lati-
nos (table 4). The interactions between sex and the
AHI were not statistically significant in the 55–64
and 65–74 age groups. These results were consistent
for the SEVLT trials sum, SEVLT-recall, and WF
tests. Furthermore, we found a statistically signifi-
cant interaction between sex and AHI among older

age (65–74 years) Hispanic/Latino participants for
the DSS Test.

DISCUSSION Among middle-aged and older
Hispanic/Latino participants, we observed that
increases in OSA were associated with worse
neurocognitive function. The associations between
decreased episodic learning and memory and executive
function and OSA were mostly evident among
middle-aged women. Among older women, the
association between cognitive function and OSA was
restricted to the DSS Test, a measure of processing
speed. No such relationships were observed in men.

Table 4 Sex moderation effects on the association between 3% saturation AHI and neurocognitive function

Age groups, y

45–74 45–54 55–64 651

B-SEVLT trials sum

AHI

AHI 3% 0.018a (0.008) 0.029a (0.012) 20.002 (0.013) 0.021 (0.016)

Sex

Male Ref. Ref. Ref. Ref.

Female 2.645b (0.207) 2.784b (0.307) 2.427b (0.306) 2.498b (0.504)

Female 3 AHI 3% interaction 20.037b (0.011) 20.057b (0.018) 20.003 (0.018) 20.032 (0.023)

B-SEVLT–recall

AHI 3% 0.010a (0.004) 0.015b (0.006) 0.001 (0.006) 0.010 (0.010)

Sex

Male Ref. Ref. Ref. Ref.

Female 1.326b (0.105) 1.327b (0.154) 1.272b (0.176) 1.357b (0.255)

Female 3 AHI interaction 20.019b (0.006) 20.021a (0.009) 20.009 (0.010) 20.023 (0.014)

Word Fluency Test

AHI

AHI 3% 0.005 (0.011) 0.016 (0.015) 0.000 (0.016) 20.008 (0.026)

Sex

Male Ref. Ref. Ref. Ref.

Female 0.775b (0.266) 0.896b (0.340) 0.827c (0.499) 0.216 (0.750)

Female 3 AHI interaction 20.027c (0.016) 20.038c (0.020) 20.018 (0.023) 20.001 (0.035)

Digit symbol test

AHI

AHI 3% 0.026 (0.018) 0.008 (0.021) 0.000 (0.030) 0.091a (0.044)

Sex

Male Ref. Ref. Ref. Ref.

Female 2.769b (0.419) 3.681b (0.573) 1.219c (0.666) 2.378a (1.011)

Female 3 AHI interaction 20.061a (0.026) 20.076a (0.035) 0.024 (0.046) 20.125a (0.061)

Abbreviations: AHI 5 apnea-hypopnea index; B-SEVLT 5 Brief–Spanish English Verbal Learning Test; Ref. 5 reference.
Data are b (standard error). Results are based on survey linear regression models using data from the Hispanic Community Health Study/Study of Latinos.
All models are adjusted for age, education, stroke, diabetes, hypertension, depressive symptoms using the shortened Center for Epidemiological Studies–
Depression Scale, anxiety using the 10-item State-Trait Anxiety Inventory summary score, smoking status, body mass index, and field center.
ap , 0.05.
bp , 0.01.
cp , 0.10.
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To our knowledge, this is the largest study of the
relationship between neurocognitive function and
OSA in a Hispanic/Latino population. While the
associations between OSA and neurocognitive
function were relatively modest, these findings may
have important implications for the prevention of
neurocognitive disorders (e.g., Alzheimer disease).1

Epidemiologic studies demonstrate an increased
prevalence of OSA and increased AHI in males,5,27

but some suggest that females are more symptomatic
at lower AHI levels.28 Cross-sectional analyses of
population-based and clinical cohorts have revealed
associations between OSA and impairments in atten-
tion, executive function, and psychomotor speed29,30;
however, there are no available studies describing sex
differences in neurocognitive function and OSA. In
accordance with our study, the Osteoporotic Frac-
tures Study followed elderly women (mean age of
82 years) with and without OSA for a median of 5
years.31 Those with moderate to severe OSA (AHI
$15 events per hour of sleep) had greater odds of
mild cognitive impairment and dementia (31.1% vs
44.8%) in a multivariable analysis (adjusted odds
ratio 5 1.85, 95% CI 1.11–3.08). This association

was mediated by the levels of hypoxemia, as opposed
to sleep fragmentation.31

The Sacramento Area Latino Study on Aging,
which included 1,789 community-dwelling older
Mexican Americans (60–101 years), revealed sex differ-
ences in cardiovascular disease risk and neurocognitive
function in a 10-year prospective analysis. The higher
cardiovascular disease risk was significantly associated
with greater decline in SEVLT scores in Mexican
women but not in men.32 Mild levels of OSA have
also been associated with reduced vascular endothelial
function in females.33 These findings suggest an early
vulnerability to cardiovascular disease, but the mecha-
nism by which OSA might be related to worse neuro-
cognitive function in women is unknown. Alterations
of white matter integrity in diffusion tensor imaging
(DTI) have been associated with impaired neurocog-
nitive function and dementia in non-OSA popula-
tions.34 Sex differences in white matter integrity by
DTI were described in middle-aged patients with
OSA.35 Women, with AHI levels similar to men,
had increased daytime sleepiness, reduced sleep qual-
ity, and showed greater extent of white matter injury
with a reduction of fraction anisotropy on DTI.35

Figure Estimated differences in cognitive scores between Hispanic women and men over the AHI scores

Estimates and their 95% confidence bounds are derived from sex by AHI 3% index interactions in survey linear regression models using data from the His-
panic Community Health Study/Study of Latinos. Positive values indicate advantageous cognitive scores for women. Estimates are adjusted for age, sex,
education, stroke, diabetes, hypertension, depressive symptoms using the shortened Center for Epidemiological Studies–Depression Scale, anxiety using
the 10-item State-Trait Anxiety Inventory summary score, smoking status, body mass index, and field center. The x-axis represents the AHI with 3%
desaturation. The y-axis represents the average estimated difference in neurocognitive test score between female and male respondents. AHI 5 apnea-
hypopnea index; B-SEVLT5Brief–Spanish English Verbal Learning Test; DSS5Digit Symbol Substitution of theWechsler Adult Intelligence Scale–Revised;
WF 5 Word Fluency or Controlled Oral Word Association Test of the Multilingual Aphasia Examination.
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It is plausible that early white matter alterations
associated with OSA could lead impairments in neu-
rocognitive function in women. Our findings suggest
that further studies for the early detection and treat-
ment of OSA in this population are warranted.

Except for the processing speed, we did not
observe a relation between the AHI and neurocogni-
tive function in the older age groups. In our sample,
age and education explained most of the relationship
between neurocognitive function and OSA in those
older than 55 years. In accordance with our study,36,37

education was the variable that mostly explained neu-
rocognitive performance in the Apnea Positive Pres-
sure Long-Term Efficacy Study, a multicenter
randomized controlled trial of 1,204 adults (mean
age 51 years) that evaluated continuous positive air-
way pressure and neurocognitive function in OSA.37

The results of our study could be partly explained
by our sample and methodologic differences. Impaired
attention-vigilance (i.e., psychomotor vigilance test),
working memory (i.e., digit span), and executive func-
tion are described in OSA using measures that differ
from the neurocognitive test used in our sample.30,38,39

In addition, impaired neurocognitive function has
been described in clinical cohorts in which the majority
of patients have moderate to severe OSA.30,31,38 In con-
trast, our population is mainly composed of partici-
pants with mild OSA. Some of the neurocognitive
measures obtained in our study may not discern subtle
cognitive differences related to mild OSA.

The strengths of our study are the large sample size
and representative sample of Hispanic/Latino indi-
viduals in the United States. In addition, there were
strict quality-control procedures and use of standard-
ized measurements.11 The neurocognitive assessments
were chosen based on published validity studies and
were availability in Spanish and English.15–17 The
sleep and neurocognitive data were respectively ana-
lyzed by a central reading center with high scorer
reliability.11 Despite these strengths, there are certain
weaknesses in the study. First, our cross-sectional
analysis does not allow us to evaluate causality or
cumulative exposure to OSA. As such, our findings
should be interpreted as associations that warrant
additional examination. Second, we did not identify
dementia cases in our study. However, given the co-
hort’s younger mean age, dementia cases would likely
be few. Third, our data were obtained with a type 3
portable sleep study that has a reduced number of
signals compared with polysomnography.11 Finally,
the AHI with 3% desaturation (AHI3) criterion used
in our study differed from the AHI definitions used in
previous studies, which could partly explain differen-
ces between our study and previous work. Readers
should be cognizant of the differing criteria when
comparing study results.11

The result of this large study provides evidence of
a relation between worse neurocognitive function and
OSA across diverse Hispanic/Latino groups. Women
were more likely than men to have lower neurocogni-
tive function associated with OSA.
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