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The obstructive sleep apnea syndrome (OSAS) is a common 
condition, affecting approximately 2% to 4% of adults.1 It 

has significant neurological and cardiovascular complications.
Down syndrome (DS; trisomy 21) is the most common 

known chromosomal cause of mental retardation. It is a frequent 
genetic disorder, with an incidence of 1 per 660 live births.2 It 
is therefore important to fully understand the syndrome and to 
provide information to adequately manage and treat patients, so 
that individuals can achieve their full potential in terms of men-
tal and physical health and their place in society. Thus, treatable 
conditions such as OSAS should be addressed.

OSAS has a higher prevalence in children with DS (30% to 
55%)3-5 than in otherwise healthy children (2%).6 Patients with DS 
have many predisposing factors for OSAS, including midfacial 
hypoplasia and mandibular hypoplasia,7,8 glossoptosis, an abnor-
mally small upper airway with superficially positioned tonsils and 

relative tonsillar and adenoidal encroachment, increased secre-
tions, an increased incidence of lower respiratory tract anomalies,9 
and a reduced tracheal diameter.10 In addition, in DS there is gen-
eralized hypotonia. As children with DS grow up, they maintain 
their anatomic abnormalities and generalized hypotonia. In addi-
tion, they have an increased risk of developing hypothyroidism 
and obesity, which are also risk factors for OSAS. Despite this 
high preponderance of risk factors for OSAS, there are few stud-
ies evaluating OSAS in adults with Down syndrome.

We hypothesized that OSAS was common in adults with 
DS. We also hypothesized that the severity of OSAS would be 
worse in those adults with DS who were most obese. We there-
fore performed sleep studies in adults with DS to better charac-
terize the nature and severity of sleep disordered breathing in 
this population.

METHODS

Adults with DS were recruited and underwent polysom-
nography, measurement of thyroid function, and the Epworth 
Sleepiness Scale. Polysomnographic data were compared to 
data from clinical patients without DS, referred for evaluation 
of OSAS. Treatment was not part of this research study. How-
ever, the caregivers of subjects with abnormal thyroid function 
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Objectives: A high proportion of children with Down syndrome (DS) 
have the obstructive sleep apnea syndrome (OSAS). Although adults 
with DS have many predisposing factors for OSAS, this population 
has not been well studied. We hypothesized that OSAS is common in 
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37/h (range 0–118). The median arterial oxygen saturation nadir was 
75% (23% to 95%), and the median peak end-tidal CO2 was 58 (47–
66) mm Hg. There was a significant correlation between body mass 

index and AHI (r = 0.53, p < 0.05). Sixty-three percent had an Epworth 
score > 10. The AHI and saturation nadir were significantly worse in 
DS than non-DS patients.
Conclusions: Adults with DS frequently have OSAS, with obstructive 
apnea, hypoxemia, hypoventilation, and sleep fragmentation. The se-
verity of OSAS correlated with obesity. We speculate that the compli-
cations of untreated OSAS (cardiovascular disease, increased mortal-
ity, and neurobehavioral morbidities including daytime sleepiness and 
impaired cognitive function) commonly overlap with the manifestations 
of DS and therefore may not elicit a prompt investigation in these pa-
tients. We speculate that OSAS is an important, but potentially treat-
able, cause of morbidity in adults with DS.
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or sleep study results were informed of the results, and clinical 
evaluation was recommended.

Study group

Adults with DS, aged ≥ 18 years, were eligible if they had no 
acute intercurrent infection at the time of the study and had not 
undergone prior treatment for OSAS during adulthood (such as 
continuous positive airway pressure therapy or uvulopalatophar-
yngoplasty). Subjects who were treated during childhood (e.g., 
with tonsillectomy and adenoidectomy) were eligible for par-
ticipation because certain risk factors for OSAS, such as obesi-
ty and hypothyroidism, can become manifest during adulthood 
in the DS population. Furthermore, OSAS has also been shown 
to recur during adolescence in the general population.11

Subjects were recruited from the local Association of Retard-
ed Citizens (ARC), Parents of Down Syndrome (PODS) group 
meetings and the Kennedy Krieger Down Syndrome Clinic. 
The Kennedy Krieger Institute serves the needs of individuals 
with developmental disabilities. In addition, one subject was 
referred for clinical evaluation. Talks were given and fliers were 
distributed at PODS and ARC group meetings in the greater 
Baltimore and Washington D.C. area, and advertisements were 
submitted to their publications. Subjects and their families were 
told that this was a study on sleep, but were not told that the 
study was to assess sleep disorders or apnea. Subjects received 
$50 as reimbursement for their time and expenses, such as 
transportation and meals. Twenty-seven local ARC and PODS 
groups were contacted, and 97 letters were sent to patients with 
DS followed at the Kennedy Krieger Down Syndrome Clinic, 
of which 20 were returned as undeliverable.

The study was explained personally by one of the investiga-
tors. Informed consent was obtained from the parents or legal 
guardian, and assent from the patient. When the subject was 
their own legal guardian, then informed consent was obtained 
from the subject him/herself. The study was approved by the 
Western Institutional Review Board.

Sixteen adults with DS were recruited. Eight subjects at the 
clinic were approached, all of whom agreed to participate. The 
other 8 subjects responded to the fliers/letters. The demograph-
ic characteristics of the study population are shown in Table 1. 
The subjects were 19 to 56 (median 33) years of age. Eight of 
the subjects were female (of whom 4 were postmenopausal), 
12 were obese, and an additional 2 were overweight. One pa-
tient was Asian and the others were Caucasians. One subject 
had a previous diagnosis of diabetes mellitus, one had albinism, 

three had a history of depression, three had obsessive compul-
sive disorder and one had Alzheimer’s disease. One subject 
had undergone scoliosis surgery. Six subjects were receiving 
serotonin reuptake inhibitor drugs and one subject was on an 
unknown type of antidepressant, one was on an anti-psychotic 
drug and another used insulin. None of the patients had a his-
tory of chronic lung diseases, smoking or alcohol intake.

control group

Controls were obtained retrospectively from a clinical data-
base of 3,934 patients who underwent standard diagnostic noc-
turnal polysomnography12 at the Johns Hopkins University adult 
Sleep Center for evaluation of suspected OSAS. Three controls 
were selected for each subject with DS, based on the first 3 se-
quential controls in the database that most closely matched the 
DS subjects for age, sex, and body mass index (BMI).

Forty-eight matched controls were obtained from the database. 
These subjects were well-matched to the DS cohort, with 50% 
being male, a median (range) age of 33 (17–56) years (nonsig-
nificant), and mean BMI of 29 (20–52) kg/m2

 (nonsignificant).

History and Physical Examination

A sleep specialist performed a standardized history and phys-
ical examination, including measurement of blood pressure, on 
all subjects with DS in the evening prior to the sleep study. As 
per standard clinical practice, the presence of Down syndrome 
was verified by the clinical characteristics of the syndrome. 
Height and weight were obtained. The subject was defined as 
overweight if the BMI was ≥ 25 kg/m2, and obese if the BMI 
was ≥ 30 kg/m2.

The Epworth Sleepiness Scale,13 a subjective measure of the 
propensity to fall asleep in 8 situations, was administered via 
proxy to the accompanying caregiver. The Epworth scale was 
modified to adjust to the reality of these subjects, who do not 
drive. Thus, question 8 was taken to refer to the subject as a pas-
senger in the car, while stopped for a few minutes in traffic.

Thyroid Function Testing

Thyroid-stimulating hormone (TSH) and free levothyroxine 
(T4) levels were tested the morning following the sleep study, un-
less there was a prior accessible result from the past 6 months.

Polysomnography

Subjects with DS underwent an overnight polysomnogram in 
the sleep laboratory located within the General Clinical Research 
Center at Johns Hopkins University. No sedation or sleep depri-
vation was used prior to the study. An adult parent or guardian 
was encouraged to accompany the subject. Subjects arrived at 
the laboratory at 21:00, and studies were terminated at 07:00. The 
following parameters were recorded: electroencephalogram (C3/
A2,01/A2), right and left electroculograms, submental electro-
myogram, tibial electromyogram, electrocardiogram, chest and 
abdominal wall motion (piezoelectric transducers or inductance 
plethysmography), nasal pressure and oral airflow (nasal pres-
sure cannula with oral thermistor bead, Pro-Tech, Woodinville, 

Table 1—Study Group

 DS Controls
N 16 48
Age (years) 33 (19-56) 33 (17-56)
Male, (N, %) 8 (50) 24 (50)
Body mass index (kg/m2) 31 (22-51) 29 (20-52)
Hypothyroid at the time
  of study (N, %) 8 (57)* NA
Epworth Sleepiness Scale 12 (3-20) NA

All data are displayed as median and range where appropriate 
There were no significant differences between groups. NA, not 
available. *N = 14
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WA), end-tidal CO2 measured at the nose by infrared capnom-
etry (Novametrix CO2SMO, Wallingford, CT), arterial oxygen 
saturation by pulse oximetry (Masimo Quartz Q-400 pulse oxi-
meter, Louisville, CO), and oximeter pulse waveform. Subjects 
were also monitored and recorded on videotape, using an infra-
red video camera. They were continuously observed by a trained 
polysomnography research technician.

All polysomnograms on subjects with DS were scored by 
a registered experienced sleep technologist and subsequently 
reviewed by a single investigator, a physician experienced in 
sleep medicine, to ensure consistency.

The following parameters were measured:

1. Sleep architecture: Assessed by standard techniques.14 
Arousals were defined as recommended by the American 
Sleep Disorders Association.

15

2. Apnea: Obstructive apneas and hypopneas (partial obstruc-
tions) were scored according to standard adult criteria.12,16 
Obstructive apneas were defined as the presence of chest/
abdominal wall motion in the absence of airflow, for ≥ 10 
sec. Hypopneas were defined as events ≥ 10 sec in which 
there was a decrease in oronasal airflow of at least 50%, 
or a smaller decrease associated with desaturation ≥ 4% or 
arousal. Mixed apneas were defined as apneas having both 
central and obstructive components. The apnea hypopnea 
index (AHI) was defined as the number of obstructive ap-
neas, hypopneas and mixed apneas per hour of sleep. Cen-
tral apneas were defined as cessation of airflow and respi-
ratory effort ≥ 10 sec. The central apnea index was defined 
as the number of central apneas per hour of sleep.

3. Arterial oxygen saturation (SpO2): The SpO2 nadir, mean 
SpO2, and percentage of total sleep time during which SpO2 
was < 90% were quantitated using the Alice software. SpO2 
measurements associated with a poor pulse waveform were 
omitted.

4. End-tidal carbon dioxide (ETCO2): The mean and peak 
ETCO2 were measured using the Alice software. The per-
centage of total sleep time during which ETCO2 was ≥ 
50mm Hg was quantified.

Control polysomnography results were obtained retrospec-
tively. The control polysomnograms were performed at the 
Johns Hopkins Bayview Medical Center using the same tech-
niques for performing and scoring polysomnography,12,14-16 ex-

cept that ETCO2 was not measured and the arousal index was 
not scored. Blood pressure, Epworth Sleepiness Scale scores, 
and thyroid function tests were not available for controls.

Statistical Methods

Nonparametric methods were used, as most data were not nor-
mally distributed. All results were expressed as median (range) 
unless otherwise specified. Differences were compared between 
subjects and controls using the Wilcoxon rank sum test.

RESULTS

Polysomnography

Polysomnographic results are shown in Table 2. Most subjects 
with DS tolerated the procedure well and did not try to remove the 
monitoring equipment. However, several had difficulty sleeping 
in the laboratory situation. Sleep efficiency was < 85% in 69% of 
the subjects. In the morning, caregivers filled out a questionnaire 
commenting on whether the night’s sleep was representative of 
a typical night’s sleep or not. Seven caregivers stated that it was 
typical, 4 that it was atypical (3 subjects slept worse than usual 
and one slept better than usual), and 5 did not respond.

Sleep Architecture

The median amount of slow wave sleep in subjects with DS 
was 15% of total sleep time (Table 2); however, slow wave 
sleep was absent in 4 of the 16 subjects. One of these patients 
was 56 years old, but the others were in their 20s; two of these 
patients had very low sleep efficiency. Although the median 
amount of REM sleep was normal, the percentage of REM time 
as a proportion of total sleep time was markedly increased in 
3 of the subjects (38% to 48%). Two patients did not have any 
REM sleep, but both slept very poorly overall, with a total sleep 
time of 106 minutes and 76 minutes, respectively. The arousal 
index varied from 4–98/h, with a median of 19/h, and correlated 
with the apnea hypopnea index (r = 0.64, p < 0.02).

ApneA

Most subjects with DS had severe obstructive apnea (Figure 
1; Table 2). One subject, who slept for only 106 minutes and 

Table 2—Polysomnography Results

 DS Controls P value
Sleep efficiency (%) 67 (16-95) 88 (15-99) 0.000
Total sleep time (min) 307 (71-455) 380 (84-698) 0.003
Arousal index (N/hr) 19 (4-98) NA NA
Stage 1 (% TST) 9 (3-31) 13 (3-62) 0.028
Stage 2 (%TST) 58 (29-85) 63 (25-79) 0.317
Slow wave sleep (%TST) 15 (0-30) 1 (0-38) 0.019
REM sleep (% TST) 19 (0-48) 17 (0-33) 0.364
Obstructive apnea hypopnea index (N/hr) 37 (0-118) 16 (0-148) 0.036
Central apnea index (N/hr) 0 (0-10) 0 (0-10) 0.680
SpO2 nadir (%) 75 (23-95) 93 (77-100) 0.000
Peak ETCO2 (mm Hg) 58 (47-66) NA NA

All data are displayed as median and range where appropriate. NA, not available; REM, rapid eye movement; TST, total sleep time.
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ble 2). Controls had less severe apnea than the DS subjects. In 
the control group, the median AHI was 16/h (range 0-48) (p = 
0.036 vs DS). Fifty-four percent had an AHI > 15/h, compared 
to 88% of the DS subjects; and 38% had an AHI > 30/h, versus 
69% of DS. The correlation between AHI and BMI (r = 0.28, 
p = 0.052) was not as strong as in the subjects with DS (Figure 
2). The SpO2 nadir was 93% (77% to 100%) for controls versus 
75% (23% to 95%) for DS (p < 0.001); 10% of controls had a 
saturation nadir < 85%.

Thyroid Status

Two DS subjects refused thyroid testing. Six subjects were 
known to be hypothyroid and were receiving treatment. Of 
these, 3 were found to be euthyroid (on medication), and 3 were 
hypothyroid on medication (TSH > 4.5 IU/mL). An additional 5 
subjects without a history of hypothyroidism were found to be 
hypothyroid upon testing.

had no REM sleep, had an AHI of 0/h. Another subject had 
an AHI of 7/h. All the remaining subjects had an AHI > 15/h, 
and 69% had severe OSAS, with an AHI > 30/h. The AHI cor-
related significantly with the BMI (r = 0.52, p = 0.037; Figure 
2). There was no correlation between age and AHI, and no 
clear relationship between hypothyroidism and the severity of 
obstructive apnea. There was no significant difference in any 
polysomnographic parameter between males and females. The 
AHI varied from 0–56/h on those receiving serotonin reuptake 
inhibitor medications compared to 1–120/h in the remaining 
subjects. The one subject with Alzheimer’s disease had an 
AHI of 45/h.

Central apneas were relatively rare. Only one patient had a 
central apnea index > 5/h. He had a central apnea index of 10/h, 
but the main abnormality on his polysomnogram was obstruc-
tive apnea, with an obstructive AHI of 47/h.

Oxygen SAturAtiOn

Most subjects had normal baseline arterial oxygen saturation 
during wakefulness (median 96%, range 89% to 98%). During 
sleep, the median baseline SpO2 was 93% (range 58% to 96%), 
but episodic desaturation in association with obstructive events 
was frequent. The median saturation nadir was 75%, and was 
as low as 23% in one subject. Three-quarters of subjects had a 
saturation nadir < 85%. Nine of the 16 patients spent ≥ 30 min-
utes with desaturation below 90%.

hypercApniA

Hypercapnia was common. The median awake ETCO2 was 
45 (range 41–54) mm Hg. The median ETCO2 during sleep was 
48 (range 39–56) mm Hg. The peak ETCO2 ranged from 47 to 
66 mm Hg, with a median of 58 mm Hg. Sixty-three percent 
of the subjects had ETCO2 > 50 mm Hg for more than 10% of 
total sleep time.

Control Polysomnographic Data

In general, controls had better sleep efficiency but more 
stage 1 and less slow wave sleep than subjects with DS (Ta-

Figure 1—The apnea hypopnea index (AHI) for each individual 
subject is shown.
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that patients with DS who were older than 40 years of age had 
periodic breathing for 24% of the night.

The purpose of the current study was to evaluate the pres-
ence of OSAS in the adult DS population. The findings from 
this sample, of whom only one had been referred for clinical 
evaluation, showed that OSAS was common and occurred in 
both males and females. Ninety-four percent of subjects had 
obstructive sleep apnea. The degree of OSAS and desaturation 
was much more severe than that found in the clinical control 
group, and very abnormal when compared to normative data 
in the literature. For example, 88% of subjects with DS in the 
current study had an AHI > 15/h, as compared to only 9% of 
normal adults in a population-based study,1 and 75% of the sub-
jects with Down syndrome had a saturation nadir < 85%, as 
compared to 8% of a normal population.21

The major limitation of our study is that it was not population 
based. Unfortunately, there is no national registry or database for 
Down syndrome. In order to minimize selection bias, patients 
were not recruited preferentially based on a history of sleep or re-
spiratory complaints. The talks and literature supplied to the DS 
associations or parent groups did not emphasize problems with 
sleep or breathing. These groups are not affiliated with a hospital, 
and their members were unaware of the exact objectives of the 
study. All the subjects at the Kennedy Krieger Down Syndrome 
Clinic were approached sequentially for consent, regardless of 
their presenting complaint. Nevertheless, it is possible that sub-
jects with sleep or respiratory issues were more likely to agree 
to the study. Even so, the frequency and severity of sleep disor-
dered breathing was much higher than would be expected from a 
community sample,1 and was even higher than expected from a 
symptomatic population. In order to assess this, we compared the 
sample to sequential matched controls obtained from our clini-
cal database. All of the controls presented to a tertiary care sleep 
clinic for evaluation of symptoms of obstructive sleep apnea. De-
spite the fact that the controls were presenting because they were 
symptomatic, these clinical patients had a much lower AHI, and 
better oxygenation, than the DS population.

The Epworth scores were elevated, suggesting the presence 
of excessive daytime sleepiness in the study population. How-
ever, it should be noted that the Epworth score has not been 
validated in the DS population, and its sensitivity in detecting 
sleepiness in this population is unknown. The score was modi-
fied by one question, as has previously been done when using 
the scale in children.22 Scores were obtained from the guard-
ian rather than the subject. Although proxy measurements of 
the score have been used successfully in other patient popula-
tions,22,23 it may not have accurately reflected daytime sleepi-
ness in the subjects with DS, especially in subjects residing in 
institutions with multiple caregivers. Further studies evaluating 
the presence of sleepiness and cognitive dysfunction in adults 
with DS and OSAS need to be conducted.

In normal adults, the major risk factor for sleep disordered 
breathing is obesity. In the current study, 12 of the 16 subjects 
with DS were obese and an additional 2 were overweight; only 
2 subjects were of normal weight. The apnea hypopnea index 
was highly correlated with the degree of obesity. Thus, obesity, 
a common and potentially treatable problem in DS, appears to 
play an important role in the pathophysiology of OSAS in this 
population.

Blood Pressure

None of the DS subjects was hypertensive. In fact, all had 
slightly low blood pressure, with a median systolic pressure of 
100 (90–110) and median diastolic pressure of 60 (50–70) mm 
Hg.

Epworth Sleepiness Scale

The results of the Epworth Sleepiness Scale are shown in 
Table 1. Scores covered a wide range, with one subject having 
a score as high as 20.

Treatment

Although not part of this research protocol, the 14 subjects 
with abnormal sleep studies were referred for treatment. Of 
these, 9 followed up in the sleep clinic at our institution. An 
additional subject’s family stated that they would consult with 
a sleep physician who had treated the subject’s father. The 
remaining 4 subjects were not known to have received treat-
ment, although it is possible that they received treatment else-
where.

Continuous positive airway pressure (CPAP) treatment was 
recommended for all of the subjects seen in our clinic. Pa-
tients underwent CPAP titration studies. Based on this, CPAP 
levels of 7–10 cm H2O were recommended for most patients, 
and bilevel pressure of 18/12 cm H2O was recommended for 
one patient with severe OSAS. Of these 9 patients, 5 had ex-
cellent use (6–8 h/night). This was documented objectively 
by download of the equipment compliance meter in 4 cases; 
the 5th patient did not have downloadable equipment. One 
of these patients required behavioral therapy.17 Subjectively, 
family members reported that these patients had an improve-
ment in daytime functioning and a decrease in excessive day-
time sleepiness on treatment.

Of the remaining 4 patients, one used CPAP for 2 h/night (as 
documented with objective monitoring), one was too anxious 
to accept CPAP treatment, one had problems with nasal conges-
tion and CPAP tolerance and was undergoing formal behavioral 
modification, and one went to clinic but did not return for a 
CPAP titration study.

DISCUSSION

OSAS is common in children with DS, with a prevalence of 
30% to 55%.3-5 Adults with DS have even more predisposing 
factors for OSAS than children with DS, as they still have the 
craniofacial anomalies, but are more likely to be obese or hypo-
thyroid. Furthermore, the prevalence of OSAS tends to increase 
with age. Nevertheless, the type and severity of OSAS in the 
adult Down syndrome population has not been well character-
ized. A few case reports have described OSAS in adults with 
DS.18 Resta et al19 recently described OSAS in 6 adults with 
DS. A 1987 study using rarely used technology (static charge 
sensitive beds) suggested an increased prevalence of apnea in 
adults with Down syndrome.20 However, factors such as oxy-
genation, and whether apneas were central or obstructive in na-
ture, could not be determined. Nevertheless, this study showed 

OSA in Down Syndrome
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quired to assess the best form of treatment for adults with DS, 
including the potential utility of surgery, and ways to enhance 
compliance with CPAP.

CONCLUSION

This study has shown that adults with Down syndrome fre-
quently have OSAS, with obstructive apnea, hypoxemia, hy-
poventilation, and sleep fragmentation. This could put them at risk 
for cardiovascular and neurologic complications. Whereas previ-
ously individuals with Down syndrome tended to be institutional-
ized or received supportive care only, they can now be functional 
members of society. Efforts have been made to improve not only 
their longevity but also their quality of life. More and more stud-
ies are showing the consequences of untreated OSAS. Therefore, 
diagnosing and treating a common disorder such as OSAS prior to 
the development of serious complications is both reasonable and 
desirable. Based on the data from this pilot study, we recommend 
that a population based study be performed to determine the true 
prevalence of OSAS in this population, and that consideration be 
made of screening all subjects with DS for OSAS.

ABBREVIATIONS

AHI - Apnea hypopnea index
ARC - Association of Retarded Citizens
BMI - Body mass index
CPAP - Continuous positive airway pressure
DS - Down syndrome
OSAS - Obstructive sleep apnea syndrome
ETCO2 - End-tidal CO2
PODS - Parents of Down Syndrome
SpO2 - Arterial oxygen saturation measured by pulse oximetry
T4 - Levothyroxine
TSH - Thyroid-stimulating hormone
TST - Total sleep time
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A significant proportion of the subjects with DS were found 
to be hypothyroid, and some patients on treatment for hypo-
thyroidism were found to have subtherapeutic levels. Although 
hypothyroidism is a risk factor for OSAS, a clear relationship 
between thyroid status and OSAS could not be discerned in this 
study. Nevertheless, this is one treatable risk factor that should 
be carefully monitored in patients with DS.

Several subjects with Down syndrome were receiving medi-
cations that could affect the central nervous system, in particu-
lar serotonin reuptake inhibitor drugs. This could have affected 
the study results. Unfortunately, information on medication use 
was unavailable for the controls. In general, serotonin reuptake 
inhibitor drugs affect sleep architecture by increasing stage 1 
sleep and decreasing total sleep time, although this varies with 
specific drugs.24 However, there is evidence that SSRI medica-
tions actually increase upper airway motor tone,25 and the thera-
peutic effects of these drugs in sleep apnea are being explored. 
Thus, it would not be expected that these drugs would worsen 
OSAS in the study subjects. It is possible that some of the dif-
ferences seen in sleep architecture between DS and controls 
were due to medication effects.

OSAS is often associated with hypertension. Surprisingly, 
all of the subjects in this study had low blood pressure, despite 
the presence of severe OSAS. This is consistent with previous 
reports of low blood pressure in patients with DS.26

It is surprising that the subjects in this study had such se-
vere OSAS, yet medical evaluation had been sought in only one 
case. Many of the sequelae of OSAS, such as cognitive dys-
function and pulmonary hypertension, are frequently associated 
with DS. Thus, the presence of these complications might not 
prompt caregivers to seek further diagnostic testing. Further, 
many adults with DS live in facilities such as group homes, 
where their sleep may not be closely observed at night.

In otherwise healthy adults, OSAS can result in neurologic im-
pairment. It has been associated with excessive daytime sleepi-
ness, impaired reaction time, impaired executive function27 and 
ischemic stroke.28 Adults with DS have an increased prevalence 
of dementia and Alzheimer’s disease,29 and it is theoretically con-
ceivable that this could be related, at least in part, to the hypox-
emia and sleep fragmentation associated with OSAS.30

Patients with OSAS have increased mortality.31 The high 
mortality rate of untreated patients is believed to be due to the 
consequences of systemic arterial hypertension, pulmonary 
hypertension, right heart insufficiency, bradycardic and tachy-
cardic arrhythmias and stroke.28,32 These cardiovascular compli-
cations are likely to be even more hazardous in patients with 
DS, who may have residual sequelae from congenital heart 
disease.26 Both Loughlin33 and Levine34 demonstrated that pul-
monary hypertension in children with DS could be reversed by 
relieving upper airway obstruction. Despite improvements in 
the care of patients with DS, they still die early. A recent study 
showed that the median age of death is 49 years.35 It is possible 
that untreated OSAS is contributing to this early mortality.

Treatment was not a part of this study. Nevertheless, a sig-
nificant proportion of subjects were able to tolerate CPAP, 
with a subjective improvement in daytime function and alert-
ness. Further studies evaluating functional, neurocognitive and 
cardiovascular sequelae of OSAS in this population, and their 
response to treatment, are needed. In addition, studies are re-
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