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reathing-related sleep disorders, such as obstruc-
tive sleep apnea syndrome and upper airway resis-

The Effects of Breathing-Related Sleep Disorders
on Mood Disturbances in the General Population
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Background: Results of clinical studies sug-
gest that there may be a relationship between
breathing-related sleep disorders and depressive
disorders. This study aims to assess the impact of
breathing-related sleep disorder on major depres-
sive disorder in the general population.

Method: A cross-sectional telephone survey
was carried out between 1994 and 1999 in the
general population of the United Kingdom,
Germany, Italy, Portugal, and Spain. A total of
18,980 randomly selected subjects aged 15 to 100
years and representative of the general population
of their respective countries participated in the
study. The questionnaire included a series of
questions about sleep quality, breathing-related
sleep disorder symptoms, mental disorders, and
medical conditions. Data are presented using
point prevalence.

Results: 2.1% of the subjects were found with
obstructive sleep apnea syndrome at the time of
the interview, and 2.5% had some other type of
DSM-IV breathing-related sleep disorder diagno-
sis. The association of DSM-IV breathing-related
sleep disorder diagnosis and major depressive
disorder diagnosis was found in 0.8% of the
sample. As many as 18% of individuals with a
major depressive disorder diagnosis also have a
DSM-IV breathing-related sleep disorders diag-
nosis, and 17.6% of subjects with a DSM-IV
breathing-related sleep disorders diagnosis have a
major depressive disorder diagnosis. Multivariate
models showed that even after controlling for
obesity and hypertension, the odds of having a
DSM-IV breathing-related sleep disorders diag-
nosis was 5.26 for individuals with a major
depressive disorder diagnosis.

Conclusion: About 800 of 100,000 individuals
have both a breathing-related sleep disorder and a
major depressive disorder. The identification of
1 of these 2 disorders should prompt the investi-
gation of the other disorder since nearly a fifth
of them have the other disorder.

(J Clin Psychiatry 2003;64:1195–1200)

B
tance syndrome, are disabling sleep disorders that may
have important consequences on the daily functioning
of affected individuals. These disorders are often accom-
panied by excessive daytime sleepiness and sometimes
cognitive impairments.1,2 Symptoms of breathing-related
sleep disorders are similar to neurovegetative features of
depression. Some clinical studies have attempted to deter-
mine whether depression limits the recognition and treat-
ment of breathing-related sleep disorders, or if breathing-
related sleep disorders play a role in the etiology or course
of depressive disorder. To date, the results of these clinical
studies have been mixed. Some have found that obstruc-
tive sleep apnea syndrome is associated with higher rates
of clinical depression2–4 or higher rates of depressive
symptomatology.5,6 Other clinical studies have found that
obstructive sleep apnea patients do not have higher rates
of depression than do individuals with other chronic dis-
eases7 or control subjects.8,9 Some studies have also mea-
sured whether depressive symptomatology is lessened
when a breathing-related sleep disorder is treated with
continuous positive airway pressure (CPAP).6,10 However,
the amelioration in the depressive mood could be due to a
placebo effect of the CPAP.10

One study that examined the sleep architecture of de-
pressive patients with obstructive sleep apnea syndrome
found that sleep latency was longer and the percentage of
rapid eye movement (REM) sleep shorter in depressed
patients without obstructive sleep apnea compared to de-
pressed patients with obstructive sleep apnea.11

Obstructive sleep apnea is known to affect about 2%
of the population.12,13 It is more frequent in men and
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increases with age. Major depressive disorders have a
prevalence of approximately 4% in the general population
and more frequently affect women than men.14,15 Data
about breathing-related sleep disorders and depressive ill-
ness are documented only to a clinical level. The impor-
tance of this association in the general population remains
undocumented.

METHOD

Sampling
The participants in 5 countries were interviewed by

telephone between 1994 and 1999. The studied countries
were the United Kingdom, Germany, Italy, Portugal, and
Spain. Ethical and research committees at the Imperial
College (London, U.K.), the Regensburg University
(Germany), the San Raffaele Hospital (Milan, Italy), the
Santa-Maria Hospital (Lisbon, Portugal), and the Hospital
General Univ. Vall d’Hebron (Barcelona, Spain) approved
the study.

The target population was all non-institutionalized resi-
dents aged 15 years or over with the exception of Portugal,
where the minimum age was set at 18 years at the recom-
mendation of the Portuguese ethics committee. This repre-
sented about 206 million Europeans. A 2-stage design was
used for all countries. The population of each country was
first divided according to its geographical distribution as
per the official census data, then telephone numbers were
randomly drawn in each geographical area. Second, within
each household, a member was selected by age and gender
using the Kish method16 in order to maintain the represen-
tation of the sample and to avoid bias related to non-
coverage error.

Participants had to first grant their verbal consent prior
to proceeding with the interview. For subjects younger
than 18 years of age, the verbal consent of the parent(s)
was also requested. We excluded potential participants
who had insufficient fluency in the national language or
who had a hearing or speech impairment or an illness that
precluded the feasibility of an interview.

The participation rate was 79.6% (4972 of 6249 eligible
individuals) in the United Kingdom; 68.1% (4115 of 6047
eligible individuals) in Germany; 89.4% (3970 of 4442
eligible individuals) in Italy; 83.2% (1858 of 2234 eligible
subjects) in Portugal; and 87.5% (4065 of 4648 eligible in-
dividuals) in Spain. A total of 18,980 subjects participated
in the study. The overall participation rate was 80.4%.

Instrument
The Sleep-EVAL expert system,17,18 a software specifi-

cally designed to conduct epidemiologic studies in the
general population and to administer questionnaires, was
used to perform the interviews. Lay interviewers read to
the subjects the questions displayed on the computer
screen and entered the answers in the Sleep-EVAL system.

The knowledge base of the Sleep-EVAL system com-
prised a standard questionnaire and diagnostic pathways
covering the International Classification of Sleep Disor-
ders (ICSD)19 and the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV).20 The
questionnaire consisted of sociodemographic informa-
tion, sleep/wake schedule, physical health queries, and
questions related to sleep and mental disease symptoms.
Interviews typically began with general questions about
demographic characteristics, followed by questions about
sleeping habits. The interviews progressed to more pri-
vate questions regarding mental health.

The system used the answers to select a series of plau-
sible diagnostic hypotheses (causal reasoning process).
Further questioning and deductions of the consequences
of each answer allowed the system to confirm or reject
these hypotheses (non-monotonic, level-2 feature). The
differential diagnosis process was based on a series of key
rules allowing or prohibiting the co-occurrence of 2 diag-
noses in accordance with ICSD and DSM-IV prescrip-
tions. The interview ended once all diagnostic possibili-
ties were exhausted.

The system has been tested in various contexts; in
clinical psychiatry, overall kappa values between the di-
agnoses of 3 psychiatrists and those of the system ranged
from .44 with 1 psychiatrist to .78 with 2 psychiatrists
(N = 114 cases).21 Another study involved 91 forensic pa-
tients.22 Most of the patients (60%) received a diagnosis in
the psychosis spectrum. The kappa between diagnoses ob-
tained by the system and those given by psychiatrists was
.44 for specific psychotic disorders (mainly schizophre-
nia).22 In a study performed in the general population
(N = 150), the diagnoses obtained by 2 lay interviewers
(inexperienced in sleep and psychiatric assessments) us-
ing Sleep-EVAL were compared to those obtained by 2
clinician psychologists. A kappa of .85 was obtained in
the recognition of sleep problems and of .70 for insomnia
disorders (M.M.O., unpublished data). Validation studies
performed in sleep disorders clinics (Stanford University,
Regensburg University, and Toronto Hospital) testing the
diagnoses of the system against those of sleep specialists
using polysomnographic data gave kappas of .93 and .92
with the diagnosis of obstructive sleep apnea syndrome,
and kappas of .78 and .71 with insomnia.23,24

The duration of the interviews ranged from 10 to 333
minutes with an mean (SD) of 40 minutes (± 20 minutes).
The longest interviews involved subjects with multiple
sleep and mental disorders. Interviews were completed
over 2 or more sessions if the duration exceeded 60
minutes.

Definitions
DSM-IV breathing-related sleep disorder. It includes

subjects who complained of a disrupted sleep associated
with excessive daytime sleepiness or insomnia due to
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abnormalities of ventilation during sleep.
This included (1) subjects with obstructive
sleep apnea syndrome (breathing pauses dur-
ing sleep at least 3 nights per week accompa-
nied by insomnia or excessive daytime sleepi-
ness) and (2) subjects who reported choking,
being airless, or loud snoring interrupted by
pauses or choking during sleep at least 3 nights
per week accompanied by excessive daytime
sleepiness, disrupted sleep, or nonrestorative
sleep. This corresponded to the DSM-IV de-
scription of breathing-related sleep disorder.

DSM-IV major depressive episode. It
includes subjects who meet all the criteria
of a major depressive episode with the excep-
tion of criterion B (mixed depressive–manic
episodes).

Psychotic features. Subjects answered a
series of questions about delusions and hallu-
cinations.25,26 Each question was answered on
a frequency scale (never; less than once a
month; 1 to 3 times a month; 1 time a week; 2
to 5 times a week; 6 to 7 times a week). Delu-
sions and/or hallucinations associated with de-
pressive mood occurred at least 6 to 7 times a
week in order to exclude subjects who may
have had transient phenomena.

Analyses
A weighting procedure was applied to cor-

rect for disparities in the geographical, age,
and gender distribution between the sample
and each studied country. This procedure was
used to compensate for any potential bias from
such factors as an uneven response rate across demo-
graphic groups. Results were based on weighted N values.
Percentages for target variables were given with 95%
confidence intervals (95% CI). Bivariate analyses were
performed using the chi-square test. Each class of vari-
ables was analyzed using logistic regressions.27 Ninety-
five percent confidence intervals were calculated for
prevalence rates and odds ratios. Reported differences
were significant at .05 or less.

RESULTS

Prevalence of Breathing Disorders
In this sample, the prevalence of obstructive sleep

apnea syndrome was 2.1%. The prevalence was higher in
men (2.6%) than in women (1.6%) and increased with age
(Table 1).

The prevalence of any other type of breathing-related
sleep disorders diagnosis was 2.5%. The rates were com-
parable between men and women but significantly in-
creased with age for men and women (Table 1).

Therefore, the total prevalence of breathing-related
sleep disorders was 4.6% in the sample.

Prevalence of Major Depressive Episode
The prevalence of major depressive episode as defined

above was 4.3% in the sample. The prevalence was sig-
nificantly higher in women (5.3%) than in men (3.2%)
and was significantly lower in the oldest age group com-
pared with younger age groups (Table 1).

Prevalence of Psychotic Features
Overall, 4.8% of the sample reported hallucinatory or

delusional experiences at least several days per week. The
prevalence was higher in women (5.4%) than in men
(4.1%) and higher in youngest subjects (Table 1).

Association Between Breathing-Related
Sleep Disorders, Major Depressive Episode,
and Psychotic Features

Figure 1 presents the associations among the 3 vari-
ables. As can be seen, the association between major

Table 1. Prevalence of Obstructive Sleep Apnea Syndrome, Other Types of
Breathing-Related Sleep Disorders Diagnosis, and Major Depressive
Episodes by Age Groups and Gender

Women (N = 9864) Men (N = 9116) Total (N = 18,980)

Diagnosis % 95% CI % 95% CI % 95% CI
Other types of breathing-related sleep disorders
< 25 y 1.6 [1.0 to 2.1]† 0.4 [0.1 to 0.8] 1.0 [0.7 to 1.3]
25–34 y 2.0 [1.3 to 2.7] 1.6 [1.0 to 2.1]* 1.8 [1.3 to 2.2]*
35–44 y 2.6 [1.8 to 3.4] 2.3 [1.5 to 3.0]* 2.4 [1.9 to 3.0]*
45–54 y 3.2 [2.3 to 4.2]* 2.2 [1.4 to 3.0]* 2.7 [2.1 to 3.3]*
55–64 y 4.0 [2.9 to 5.0]* 3.9 [2.8 to 4.9]* 3.9 [3.1 to 4.7]*
65+ y 3.5 [2.7 to 4.3]* 3.3 [2.3 to 4.3]* 3.5 [2.8 to 4.1]*
Total 2.8 [2.5 to 3.1] 2.1 [1.8 to 2.4] 2.5 [2.3 to 2.7]

Obstructive sleep apnea syndrome
< 25 y 1.1 [0.6 to 1.6] 1.1 [0.6 to 1.5] 1.1 [0.7 to 1.4]
25–34 y 0.7 [0.3 to 1.0]† 1.7 [1.1 to 2.3] 1.2 [0.8 to 1.5]
35–44 y 1.5 [0.9 to 2.1]† 3.0 [2.1 to 3.8]* 2.2 [1.7 to 2.8]*
45–54 y 1.4 [0.8 to 2.0]† 3.5 [2.6 to 4.5]* 2.4 [1.9 to 3.0]*
55–64 y 2.6 [1.7 to 3.4]* 3.4 [2.3 to 4.4]* 2.9 [2.3 to 3.6]*
65+ y 2.6 [1.9 to 3.3]* 3.7 [2.7 to 4.7]* 3.0 [2.5 to 3.6]*
Total 1.6 [1.4 to 1.9]† 2.6 [2.3 to 2.9] 2.1 [1.9 to 2.3]

Psychotic features
< 25 y 7.3 [6.1 to 8.6]* 5.9 [4.8 to 7.0]* 6.6 [5.8 to 7.4]*
25–34 y 6.0 [4.9 to 7.1]* 3.7 [2.9 to 4.6] 4.8 [4.1 to 5.5]
35–44 y 4.6 [3.6 to 5.7] 3.3 [2.4 to 4.2] 4.0 [3.3 to 4.6]
45–54 y 5.6 [4.4 to 6.8]† 3.4 [2.5 to 4.4] 4.5 [3.8 to 5.3]
55–64 y 5.2 [4.0 to 6.4] 3.4 [2.4 to 4.4] 4.3 [3.5 to 5.1]
65+ y 3.8 [3.0 to 4.7] 4.5 [3.4 to 5.6] 4.1 [3.4 to 4.8]
Total 5.4 [4.9 to 5.8]† 4.1 [3.7 to 4.5] 4.8 [4.5 to 5.1]

Major depressive episodes
< 25 y 6.1 [5.0 to 7.3]*† 3.0 [2.2 to 3.8] 4.5 [3.8 to 5.2]*
25–34 y 4.8 [3.8 to 5.8] 3.6 [2.8 to 4.5] 4.2 [3.5 to 4.9]
35–44 y 5.7 [4.5 to 6.8] 3.9 [2.9 to 4.8]* 4.8 [4.0 to 5.5]*
45–54 y 6.4 [5.1 to 7.7]*† 3.6 [2.6 to 4.6] 5.0 [4.2 to 5.8]*
55–64 y 5.5 [4.3 to 6.7]† 2.6 [1.7 to 3.5] 4.1 [3.3 to 4.9]
65+ y 4.2 [3.3 to 5.0]*† 2.1 [1.3 to 2.9] 3.4 [2.8 to 3.9]
Total 5.3 [4.9 to 5.8]† 3.2 [2.8 to 3.5] 4.3 [4.0 to 4.6]
*p < .05 with other age groups; †p < .05 between men and women.
Abbreviation: CI = confidence interval.
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depressive episode and a DSM-IV breathing-related sleep
disorders diagnosis was present in 0.8% of the whole
sample. The association between major depressive epi-
sode and psychotic features was observed in 0.9% of the
sample, and the association between DSM-IV breathing-
related sleep disorders diagnosis and psychotic features
was found in 0.4% of the sample.

The triple association (major depressive episode,
DSM-IV breathing-related sleep disorders diagnosis, and
psychotic features) was found in 0.2% of the sample.

In Figure 2, it can be seen that the prevalence of
DSM-IV breathing-related sleep disorders diagnosis is
the highest among subjects with a major depressive epi-
sode: 19.6% of depressive subjects with psychotic fea-
tures and 17.7% of depressive subjects without psychotic
features have a DSM-IV breathing-related sleep disorders
diagnosis. The risk of having a DSM-IV breathing-
related sleep disorders diagnosis is 5.33 (95% CI = 4.40
to 6.48) higher in depressed subjects compared with non-
depressed subjects.

The prevalence of a DSM-IV breathing-related sleep
disorders diagnosis is also higher among nondepressed
subjects with psychotic features (6.2%) compared to non-
psychotic and nondepressed subjects (3.8%).

Role of Confounding Variables in
the Association Between Major Depressive Episode
and Breathing-Related Sleep Disorders

Several factors can explain the association between
major depressive episodes and breathing-related sleep
disorders. It is well known that obesity, hypertension,
age, and gender are important factors in both major de-

Figure 1. Prevalences of Association Among Major
Depressive Episode, Breathing-Related Sleep Disorders
Diagnosis, and Psychotic Features in the Whole Sample
(N = 18,980)a
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pressive disorders and breathing-related sleep disorders.
A logistic regression was calculated to control for such
factors.

The results of Table 2 show that major depressive epi-
sode and the presence of psychotic features remain
strongly associated with the presence of a DSM-IV
breathing-related sleep disorders diagnosis even when
other important factors (obesity and hypertension) for a
DSM-IV breathing-related sleep disorders diagnosis are
taken into account. Subjects with a major depressive epi-
sode are 5 times more likely to have a DSM-IV breathing-
related sleep disorders diagnosis than nondepressed
individuals.

The introduction of the interaction between major de-
pressive episode and psychotic features into the model
does not change the results: major depressive episode
with or without psychotic features remains strongly asso-
ciated with a DSM-IV breathing-related sleep disorders
diagnosis. This was also the case for psychotic features
alone. Use of antidepressants or neuroleptics was not sig-
nificantly associated with a DSM-IV breathing-related
sleep disorders diagnosis in this multivariate model.

DISCUSSION

To our knowledge, this is the first time that an epi-
demiologic study has attempted to estimate the associa-
tion between breathing-related sleep disorders and major
depressive disorders. Our results show that 0.8% of the
general population have both disorders; this represents
about 800 individuals out of 100,000.

Comparison of Prevalences
With Other Community-Based Studies

Obstructive sleep apnea syndrome (OSAS). Existing
prevalence rates for OSAS have been mainly derived
from studies on cohorts or from selected samples13,28,29

Table 2. Associations Among DSM-IV Breathing-Related
Sleep Disorders Diagnosis, Depression, and Psychotic
Featuresa

Variable OR 95% CI

Presence of psychotic features 1.51 [1.16 to 1.97]†
Major depressive episode 5.26 [4.29 to 6.47]‡
Obesity 1.79 [1.54 to 2.09]‡
High blood pressure 1.35 [1.12 to 1.62]‡
Age groups

25–34 y 1.41 [1.03 to 1.91]*
35–44 y 2.10 [1.57 to 2.82]‡
45–54 y 2.15 [1.59 to 2.89]‡
55–64 y 2.90 [2.16 to 3.90]‡
≥ 65 y 2.88 [2.17 to 3.83]‡

Gender: male 1.18 [1.02 to 1.36]*
aCategory of reference: absence of psychotic features, absence of

depression, nonobese, normal blood pressure, 15–24 years old,
female.

‡p < .001; †p < .01; *p < .05.
Abbreviations: CI = confidence interval, OR = odds ratio.

rather than from representative samples of the general
population. The prevalence of OSAS observed in this
sample is similar to the rate reported by Young et al.13 in
the Wisconsin cohort when comparing the same age
range.

Major depressive disorders. In this study, the point
prevalence of a DSM-IV major depressive episode (4.3%)
is comparable to the 1-month prevalence reported in the
National Comorbidity Survey (NCS) (4.9%),15 but it is
higher than the prevalence obtained in the Epidemiologic
Catchment Area (ECA) survey (2.2%).14 The main differ-
ence is in the definition of major depressive episode. In
this study, to include as many individuals as possible who
had a major depressive episode, we did not exclude indi-
viduals who also fulfilled the criteria for a manic episode
(like the NCS study). When we excluded the individuals
with substance abuse or dependence, bipolar disorders, or
nonaffective psychosis, the prevalence of a major depres-
sive episode dropped to 2.4%, which is close to the ECA
rate and close also to the 2.1% rate of “pure episode” of
major depression reported in the NCS study.

Association Between Breathing-Related
Sleep Disorders and Major Depressive Disorders

We found a high positive association between major
depressive disorder and breathing-related sleep disorders,
depressive subjects being 5 times more likely to have
breathing-related sleep disorders than nondepressed sub-
jects. This association remains strong and positive even
when controlling for other important factors such as
obesity and hypertension. This result is different from a
clinical study that found that the association between a
breathing-related sleep disorder and depressive symptoms
disappeared when controlling for body mass index and
hypertension.30 This can be due to the fact that these au-
thors measured only sleep apnea (respiratory disturbance
index ≥ 15 events per hour) and based the presence of de-
pression on the Center for Epidemiologic Studies Depres-
sion (CES-D) scale. The contradiction found in the litera-
ture about the association between breathing-related sleep
disorders and depression can be related to the definition
used. Some studies used only the respiratory disturbance
index as a measure of the presence of a breathing-related
sleep disorder. However, obstructive sleep apnea syn-
drome and breathing-related sleep disorders diagnosis are
more complex clinical entities that require the presence of
other clinical symptoms such as excessive daytime sleepi-
ness or nonrestorative sleep, 2 symptoms that are often
observed in depressed patients. Other studies have at-
tempted to relate the severity of the breathing-related
sleep disorder using the Respiratory Disturbance Index
(RDI) to the presence of depression.31 The severity of the
RDI did not appear related to the presence of depression.
However, the severity of clinical symptoms of breathing-
related sleep disorders was not assessed. The severity of
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fatigue or daytime sleepiness associated with the breath-
ing-related sleep disorder may have influenced the pres-
ence of a depressive disorder.

We also found that psychotic features were positively
associated with breathing-related sleep disorders, but
not as strongly as major depressive episodes. The associa-
tion remained even when controlling for the presence
of major depressive episodes. These associations have
seldom been investigated although some cases have been
reported.32,33

In conclusion, nearly one fifth of subjects with a
breathing-related sleep disorder also have a major depres-
sive disorder and a similar proportion of individuals with
depressive disorder have a breathing-related sleep disor-
der. The identification of one of these disorders should
prompt physicians to investigate for the presence of the
other disorder.

Disclosure of off-label usage: The author has determined that, to the
best of his knowledge, no investigational information about pharma-
ceutical agents has been presented in this article that is outside U.S.
Food and Drug Administration–approved labeling.

REFERENCES

  1. Borak J, Cieslicki JK, Koziej M, et al. Effects of CPAP treatment on
psychologic status in patients with severe obstructive sleep apnea. J Sleep
Res 1996;5:123–127

  2. Cheshire K, Engleman H, Deary I, et al. Factors impairing daytime per-
formance in patients with sleep apnea/hypopnea syndrome. Arch Intern
Med 1992;152:538–541

  3. Millman RP, Fogel BS, McNamara ME, et al. Depression as a manifesta-
tion of obstructive sleep apnea: reversal with nasal continuous positive
airway pressure. J Clin Psychiatry 1989;50:348–351

  4. Reynolds CF III, Kupfer DJ, McEachran AB, et al. Depressive psycho-
pathology in male sleep apneics. J Clin Psychiatry 1984;45:287–290

  5. Kaplan R. Obstructive sleep apnea and depression: diagnostic and
treatment implications. Aust N Z J Psychiatry 1992;26:586–591

  6. Engleman HM, Martin SE, Deary IJ, et al. Effect of continuous positive
airway pressure treatment on daytime functioning in sleep apnea/
hypopnea syndrome. Lancet 1994;343:572–575

  7. Klonoff H, Fleetham J, Taylor DR, et al. Treatment outcome of obstruc-
tive sleep apnea: physiological and neuropsychological concomitants.
J Nerv Ment Dis 1987;175:208–212

  8. Lee S. Depression in sleep apnea: a different view [letter].
J Clin Psychiatry 1990;51:309–310

  9. Flemons WW, Whitelaw WA, Brant R, et al. Likelihood ratios for a sleep
apnea clinical prediction rule. Am J Respir Crit Care Med 1994;150:
1279–1285

10. Yu BH, Ancoli-Israel S, Dimsdale JE. Effect of CPAP treatment on mood
states in patients with sleep apnea. J Psychiatr Res 1999;33:427–432

11. Bardwell WA, Moore P, Ancoli-Israel S, et al. Does obstructive sleep
apnea confound sleep architecture findings in subjects with depressive

symptoms? Biol Psychiatry 2000;48:1001–1009
12. Ohayon MM, Guilleminault C, Priest RG, et al. Snoring and breathing

pauses during sleep: telephone interview survey of a United Kingdom
population sample. BMJ 1997;314:860–863

13. Young T, Palta M, Dempsey J, et al. The occurrence of sleep-disordered
breathing among middle-aged adults. N Eng J Med 1993;328:
1230–1235

14. Regier DA, Boyd JH, Burke JD Jr, et al. One-month prevalence of
mental disorders in the United States: based on five epidemiologic
catchment area sites. Arch Gen Psychiatry 1988;45:977–986

15. Blazer DG, Kessler RC, McGonagle KA, et al. The prevalence and
distribution of major depression in a national community sample: the
National Comorbidity Survey. Am J Psychiatry 1994;151:979–986

16. Kish L. Survey Sampling. New York, NY: John Wiley & Sons Inc; 1965
17. Ohayon M. Knowledge-Based System Sleep-EVAL: Decisional Trees

and Questionnaires. Ottawa, Ontario, Canada: National Library of
Canada; 1995

18. Ohayon M. Improving decision-making processes with the fuzzy logic
approach in the epidemiology of sleep disorders. J Psychosom Res
1999;47:297–311

19. Thorpy MJ, chairman, Diagnostic Classification Steering Committee.
International Classification of Sleep Disorders: Diagnostic and Coding
Manual (ICSD). Rochester, Minn: American Sleep Disorders Associa-
tion; 1990

20. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition. Washington, DC: American
Psychiatric Association; 1994

21. Ohayon MM. Validation of expert systems: examples and consider-
ations. Medinfo 1995;8(pt 2):1071–1075

22. St-Onge B, Ohayon M. L’utilisation du système Expertal dans un milieu
de psychiatrie légale. Abrégés du Congrès de Psychiatrie et de
Neurologie de Langue Française 1994:112

23. Ohayon MM, Guilleminault C, Zulley J, et al. Validation of the
Sleep-EVAL system against clinical assessments of sleep disorders
and polysomnographic data. Sleep 1999;22:925–930

24. Hosn R, Shapiro CM, Ohayon MM. Diagnostic concordance between
sleep specialists and the Sleep-EVAL system in routine clinical evalua-
tions. J Sleep Res 2000;9:86

25. Ohayon MM. Prevalence of hallucinations and their pathological asso-
ciations in the general population. Psychiatry Res 2000;97:153–164

26. Ohayon MM, Schatzberg AF. Prevalence of depressive episodes with
psychotic features in the general population. Am J Psychiatry 2002;159:
1855–1861

27. Hosmer DW, Lemeshow S. Applied Logistic Regression. New York,
NY: John Wiley & Sons; 1989

28. Gislason T, Reynisdottir H, Kristbjarnarson H, et al. Sleep habits and
sleep disturbances among the elderly: an epidemiological survey.
J Intern Med 1993;234:31–39

29. Bearpark H, Elliott L, Grunstein R, et al. Snoring and sleep apnea:
a population study in Australian men. Am J Respir Crit Care Med
1995;151:1459–1465

30. Bardwell WA, Berry CC, Ancoli-Israel S, et al. Psychological correlates
of sleep apnea. J Psychosom Res 1999;47:583–596

31. Pillar G, Lavie P. Psychiatric symptoms in sleep apnea syndrome: effects
of gender and respiratory disturbance index. Chest 1998;114:697–703

32. Bottlender R, Möller H-J. Negative symptoms due to sleep apnea syn-
drome in a patient with a delusional disorder [letter]. Eur Psychiatry
1999;14:352

33. Dennis JL, Crisham KP. Chronic assaultive behavior improved with
sleep apnea treatment [letter]. J Clin Psychiatry 2001;62:571–572

For the CME Posttest for this article, see pages 1274–1276.


	Table of Contents

