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Abstract

Objective: An association between sleep apnea and various urological symptoms has
been reported in the literature. Therefore, the aim of this study is to analyze sex-related
differences in the association between sleep apnea und subsequent urinary incontinence di-
agnosis. Methods: This study examined the incidence of urinary incontinence in a matched
pair cohort with and without sleep apnea treated in 1293 general practices in Germany
between January 2005 and December 2022 (74,453 vs. 372,256 individuals). The five-year
cumulative incidence of urinary incontinence in the cohorts with and without sleep apnea
was studied using Kaplan—-Meier curves and log-rank tests. Finally, a univariable Cox re-
gression analysis was conducted to assess the association between sleep apnea and urinary
incontinence. Stratified analyses were conducted by sex (male/female) and age group
(18-50 years, 51-60 years, 61-70 years, >70 years). Results: Sleep apnea was significantly
associated with urinary incontinence as compared to individuals without sleep disorder
diagnosis (5.1% vs. 4.3%; p < 0.001), and this association remained robust in females
(HR: 1.38; 95% CI: 1.29-1.46), but not in males (HR: 1.02; 95% CI: 0.96-1.08) In females,
the association was strongest in the age group 51-60 years (HR: 1.98; 95% CI: 1.71-2.30).
Conclusions: In conclusion, this study reports a significant association between sleep apnea
and subsequent urinary incontinence diagnosis. Sex- and age-related differences should
be taken into account, as associations were stronger for middle-aged females followed by
younger females and no significant association was found regarding males.

Keywords: sleep apnea; urinary incontinence; lower urinary tract symptoms; Germany;
cohort study

1. Introduction

Obstructive sleep apnea (OSA) is a sleep-related breathing disorder caused by repeti-
tive collapse of the upper airway during sleep, resulting in a partial reduction in airflow
(hypopnea) or a complete cessation of airflow (apnea). These episodes lead to intermittent
hypoxemia and sleep fragmentation [1,2]. Sleep apnea is typically associated with daytime
sleepiness but is also linked to multiple co-diagnoses including cardiovascular comorbidi-
ties, metabolic dysfunction, and lower urinary tract symptoms [2,3]. The incidence of sleep
apnea varies between 2% and 14% in the general population, increasing markedly with
advancing age [1,4].

Associations have been identified between sleep apnea and various urological symptoms
such as sexual function, nocturia [5,6], overactive bladder, and urinary incontinence [7,8].
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Previous studies have primarily investigated nocturia in relation to sleep apnea [5,6]
while data on urinary incontinence remain limited. Nocturia can be a symptom of an
overactive bladder (OAB), although daytime urinary urgency and facultative, urinary
incontinence are more typical symptoms of the condition [9]. Patients with OAB describe a
higher frequency of urination, also during the night [8]. Up to 15% of males and 40% of
females are affected by OAB and, correspondingly, urinary incontinence, which is charac-
terized by unintentional urine leakage [9]. Interestingly, the prevalence of OAB in patients
diagnosed with sleep apnea is distinctly higher than among the overall population [10].
Previous studies have even observed an association between the severity of sleep apnea
and OAB [7,10,11]. Females suffering from sleep apnea are particularly likely to report
symptoms consistent with OAB [9,12]. Urinary incontinence has also been demonstrated
to be more common in female patients [8].

The association between sleep apnea and urological symptoms such as incontinence can
have a significant impact on quality of life, with implications for social life and mental and
sexual health [9,10]. Unfortunately, there are still just a limited number of studies addressing
the prevalence of OAB symptoms besides nocturia in patients diagnosed with sleep apnea,
and the mechanisms at play between OAB, its respective symptoms, and sleep apnea are not
fully understood [9,11,12]. As males are diagnosed with sleep apnea more often in general [4],
there is a lack of data concerning women with both sleep apnea and urological symptoms
such as incontinence. Therefore, the aim of this study is to analyze sex-related differences
in the association between sleep apnea und subsequent urinary incontinence diagnosis. We
hypothesize that sleep apnea is significantly associated with a subsequent diagnosis of urinary
incontinence, and that this association is stronger in women than in men.

2. Results
2.1. Basic Characteristics of the Study Sample

The present study included 74,453 individuals with sleep apnea and 372,256 individu-
als without sleep disorders. The basic characteristics of the study patients are displayed
in Table 1. The mean age was 58 (standard deviation (SD): 1 year), and 30% were women.
Patients visited their GPs an average of 8 times per year during the follow-up period.
Due to the matched pairs design, no significant differences were observable between both
cohorts in terms of age, sex, visit frequency, and CCI (Table 1).

Table 1. Baseline characteristics of the study sample (after propensity score matching).

Proportion Among Proportion Among Individuals
Variable Individuals with Sleep Apnea (%) Without Sleep Disorders (%) SMD
N =74,453 N = 372,265

Age (Mean, SD) 58.4 (13.3) 58.5(13.5)
Age 18-50 19,720 (26.5) 98,469 (26.5)
Age 51-60 21,933 (29.5) 105,942 (28.5) —0.011
Age 61-70 18,156 (24.4) 91,633 (24.6)
Age>70 14,644 (19.6) 76,191 (20.4)
Female 21,995 (29.5) 110,452 (29.7) 0,001
Male 52,458 (70.5) 261,813 (70.3) ’
Number of physician visits per year durin:
the follow-lfp g;\/lean, SD) pery 5 8.1(4.0) 8.1(4.0) 0.002
Charlson Comorbidity Score (Median, IQR) 2(2) 2(2)
CCI0 9831 (13.1) 48,749 (13,1)
CCI1 16,472 (22.0) 81,910 (22.0) 0.005
CCI2 15,851 (21.3) 79,370 (21.3)
CCI>3 32,299 (43.6) 162,236 (43.6)

Proportions of patients are given in % unless otherwise indicated. SD: standard deviation; IQR: interquartile range;
SMD: standardized mean difference.
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2.2. Association Between Sleep Apnea and Subsequent Urinary Incontinence Diagnosis

After up to five years of follow-up, 5.1% of individuals with sleep apnea and 4.3% of

individuals without sleep disorders were diagnosed with urinary incontinence (Figure 1a). These

proportions were 8.0% vs. 5.9% in females (Figure 1b) and 3.8% vs. 3.7% in males (Figure 1c).
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Figure 1. Cumulative incidence of urinary incontinence in individuals with and without sleep apnea.
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The regression analysis showed a significant but slight association between sleep
apnea and subsequent urinary incontinence diagnosis (HR: 1.15; 95% CI: 1.11-1.20).
Post hoc power calculations show a power greater than 0.99 for this association. How-
ever, we observed a considerable difference between women and men. In women, the
Hazard Ratio for the association between sleep apnea and subsequent urinary incon-
tinence was 1.38 (95% CI: 1.29-1.46) and was strongest in the age group 51-60 years
(HR: 1.98; 95% CI: 1.71-2.30) followed by 18-50 years (HR: 1.68; 95% CI: 1.34-2.11), but
was weaker and not significant in women aged > 70 years (HR 1.10; 95% CI: 1.00-1.20).
No significant association was observed between sleep apnea and subsequent urinary
incontinence diagnosis in males (HR: 1.02; 95% CI: 0.96-1.08) (Table 2).

Table 2. Association between sleep apnea and subsequent urinary incontinence in patients followed
in general practices in Germany (univariable Cox regression models).

Women Men
Sub-Cohorts HR (95% CI) p-Value HR (95% CI) p-Value
Total 1.38 (1.29-1.46) <0.001 1.02 (0.96-1.08) 0.563
Age 18-50 1.68 (1.34-2.11) <0.001 1.27 (1.00-1.61) 0.051
Age 51-60 1.98 (1.71-2.30) <0.001 1.17 (1.01-1.35) 0.042
Age 61-70 1.54 (1.36-1.75) <0.001 1.04 (0.93-1.16) 0.520
Age > 170 1.10 (1.00-1.20) 0.045 0.99 (0.91-1.06) 0.699

HR: hazard ratio; CI: confidence interval.

3. Discussion

The aim of this study was to examine the association between sleep apnea and the
5-year incidence of urinary incontinence in 74,453 patients diagnosed with sleep apnea
and 372,265 individuals without sleep apnea in terms of sex-related differences. The study
shows a significant association between sleep apnea and subsequent urinary incontinence
diagnosis: 5.1% of individuals with sleep apnea and 4.3% of individuals without sleep disor-
ders were diagnosed with urinary incontinence (HR: 1.15; 95% CI: 1.11-1.20). Looking at the
data for males and females separately, there is a significant association between sleep apnea
and subsequent urinary incontinence diagnosis in women (HR: 1.38; 95% CI: 1.29-1.46) but
not in men (HR: 1.02; 95% CI: 0.96-1.08). In addition, the association between sleep apnea
and subsequent urinary incontinence in females differed by age, with stronger associations
observed for females between 51 and 60 years (HR: 1.98; 95% CI: 1.71-2.30) followed by
those aged 18 to 50 years (HR: 1.68; 95% CI: 1.34-2.11) and no significant results in elderly
females aged over 70 years (HR 1.10; 95% CI: 1.00-1.20).

While previous studies have often focused on nocturia as a key lower urinary tract
symptom associated with sleep apnea, the present study specifically addresses urinary
incontinence. Although nocturia and urinary incontinence may share underlying mecha-
nisms, such as increased nocturnal urine production and detrusor overactivity, our results
demonstrate that urinary incontinence itself warrants separate consideration.

As data focusing explicitly on urinary incontinence is rare, the current findings also
have to be interpreted against the background of related urological symptoms. Most data
in this area are related to sleep apnea and nocturia. Some studies linked sleep apnea
with the symptom complex of overactive bladder, which can be accompanied by urinary
incontinence as well as nocturia [9]. After discussing the association between sleep apnea
and subsequent urinary incontinence diagnosis as well as its general pathophysiology, this
section will focus on sex-related differences before addressing age-related differences.

Sleep apnea and lower urinary tract symptoms such as urinary incontinence share
several risk factors. For example, both are associated with diabetes and obesity [13,14]. In
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women, the relationship between obesity and urinary incontinence may be partly influenced
by parity, as multiple pregnancies can contribute to both higher body weight and pelvic
floor dysfunction. Beyond these shared risk factors, several physiological pathways may
link sleep apnea directly to urinary incontinence. Repetitive upper airway obstruction in
sleep apnea causes intermittent hypoxia, sympathetic activation, and oxidative stress, which
can contribute to detrusor overactivity and pelvic floor muscle dysfunction [1,2,8,9,11].
Increased intra-abdominal pressure during nocturnal respiratory effort may further strain
pelvic floor structures, while sleep fragmentation and frequent arousals could impair
cortical control of micturition and exacerbate bladder instability [6]. These mechanisms
may jointly explain why urinary incontinence occurs more frequently among individuals
with sleep apnea, particularly in females.

Previous research has also emphasized the role of intermittent hypoxia in the patho-
physiology of both sleep apnea and urinary incontinence. Hypoxia-related oxidative stress
and inflammation can cause endothelial dysfunction, peripheral nerve injury, and increased
sympathetic activity, which in turn may promote detrusor instability and spontaneous blad-
der contractions [8-10,12]. These mechanisms provide further support for a physiological
link between sleep apnea and urinary incontinence.

Disturbances in circadian water homeostasis may also play a role in the association
between sleep apnea and urinary incontinence. Negative intrathoracic pressure during
airway obstruction can lead to elevated atrial natriuretic peptide and reduced antidiuretic
hormone secretion, resulting in increased nocturnal urine production [5,6,9]. Although this
mechanism primarily explains nocturia, it may secondarily exacerbate urge or stress incon-
tinence in susceptible individuals. Central nervous system dysregulation, including altered
hypothalamic activity and sleep fragmentation, may further impair voiding control [15].
Moreover, previous studies have shown that women with urge urinary incontinence expe-
rience greater sleep disturbance than continent women [16].

In general, previous studies focused on the association between sleep apnea and
nocturia, general lower urinary tract symptoms and the overactive bladder symptom
complex. The latter may include nocturia as well as urinary incontinence [9]. Unfortunately,
most previous studies did not focus explicitly on urinary incontinence as addressed in
the present study but instead described the association between sleep apnea and OAB
in general. As data focusing on sleep apnea and urinary incontinence are rare, studies
examining the wide-ranging symptom complex of OAB must be used to discuss the
present findings.

The present study shows a significant association between sleep apnea and subsequent
urinary incontinence diagnosis. In line with this finding, the prevalence of OAB in patients
diagnosed with sleep apnea is distinctly higher than in the total population [10]. Up to
50% of patients with sleep apnea in a mixed-sex and up to 80% in a completely female
group also suffer from OAB [11,12]. Furthermore, there may be an association between the
severity of sleep apnea and the number of OAB symptoms. Kemmer et al. showed that
males with moderate and severe sleep apnea present higher incidences of OAB symptoms
than those with mild sleep apnea [9]. Correspondingly, a review by Clerget at al. described
a correlation between the severity of OAB and the severity of sleep apnea, especially
when the latter is moderate or severe [17]. In addition, data indicate a positive association
between the severity of sleep apnea and the severity of nocturia as well as the severity of
daytime urinary frequency [9]. By contrast, Ipekci et al. found no statistically significant
connection between the severity of sleep apnea and the prevalence of OAB in females [11].
Similarly, Yilmaz et al. found no significant difference between the severity of sleep apnea
and the prevalence of OAB in a mixed-sex study population [8].
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Focusing on urinary incontinence as the subject of this study, several cross-sectional
studies among males have demonstrated that patients with sleep apnea are more likely to
suffer from urinary incontinence than men without sleep apnea [18]. These studies have
also shown an association between the severity of urinary incontinence and the severity of
sleep apnea [9]. Conversely, Truncer et al. observed no significant difference between the
severity of sleep apnea with respect to the incidence of OAB symptoms such as urgency
urinary incontinence in males [19]. Furthermore, no higher prevalence of OAB and urinary
incontinence has been found in young males [19].

Looking at females, Myer et al. observed a high prevalence of apnea among urog-
ynecology patients: Female participants who screened as high-risk for obstructive sleep
apnea were more likely to report disturbing bladder symptoms and suffer from more severe
incontinence [20]. Ipekci et al. demonstrated that around one third of females with sleep
apnea with or without OAB suffer from urinary incontinence [11]. For a mixed-sex group,
not even one in five people with sleep apnea also suffered from urinary incontinence [12].
In conclusion, no consistent association between apnea and nocturia, OAB, and urinary
incontinence has been reported in previous studies. There is a need for further studies
including both males and females as well as studies distinguishing clearly between urinary
incontinence and related urological symptoms.

In this study, we observed a significant difference between women and men regarding
the association between sleep apnea and subsequent urinary incontinence, identifying a
significant association for women but not for men. Kemmer et al. showed that 39% of males
suffering from sleep apnea also report symptoms consistent with OAB [9]. The association
was stronger in mixed or all-female groups [11,12] and around one third of sleep apnea
patients with or without OAB suffered from urinary incontinence [11,12]. Yilmaz et al.
observed a significant correlation between the symptoms of OAB and urinary incontinence
in female apnea patients [8]. By contrast, Zhou et al. demonstrated a significant association
regarding the risk of nocturia in men but not in women [21]. Umlauf et al. found no
difference between men and women [6] and Bostan et al. described a higher prevalence of
nocturia in female patients with sleep apnea than in men [22]. In conclusion, studies with a
distinct focus on sex-related differences are rare and inconsistent.

Several factors may explain the stronger association between sleep apnea and urinary
incontinence observed in females. Anatomically, women have a shorter urethra and
lower urethral closure pressure, which increases vulnerability to urinary leakage during
episodes of elevated intra-abdominal pressure caused by obstructed breathing efforts
in sleep apnea. Hormonal influences also play an important role: estrogen deficiency
after menopause can lead to atrophic changes in the urethral mucosa and pelvic floor
musculature, reducing continence control [8,14]. In addition, pregnancy and vaginal
deliveries can cause pelvic floor and connective tissue damage, which may be aggravated
by chronic straining or intermittent hypoxia associated with sleep apnea [11]. By contrast,
urinary incontinence in males is often related to prostatic pathology, which may explain
why the association between sleep apnea and urinary incontinence was not significant in
men in our cohort. These sex-specific anatomical and hormonal factors likely contribute to
the stronger relationship observed in females.

Age-related differences in the association between sleep apnea and subsequent urinary
incontinence diagnosis in females are an incidental finding of this study and will be dis-
cussed below. The association between sleep apnea and subsequent urinary incontinence
was stronger in the age group 51-60 years, followed by the group 18-50 years. No signifi-
cant association was discovered in women aged over 70 years. Correspondingly, Miyauchi
et al. observed that night-time frequency was significantly associated with the severity of
sleep apnea in younger patients but not in elderly patients aged 65+ years [3]. Accordingly,



Clocks&Sleep 2025, 7, 65

7 of 11

previous studies demonstrated associations between nocturia and sleep apnea in younger
but not elderly males [23,24]. Interestingly, both the prevalence of sleep apnea and urologi-
cal symptoms such as nocturia or urinary incontinence increase with age [1,4,19,20]. This
supports the idea that sleep apnea may have more influence on urological symptoms such
as nocturnal urine frequency in younger patients. The association between sleep apnea
and the development of urological symptoms may be reduced in an elderly population
and may be a result of a multifactorial genesis—age-related structural changes in urinary
organs may be more relevant, for example [3,5,24].

An important aspect not captured in the present analysis is the potential effect of
sleep apnea treatment on urinary symptoms. Continuous positive airway pressure (CPAP)
therapy is the standard treatment for obstructive sleep apnea and effectively reduces
nocturnal hypoxia, arousals, and negative intrathoracic pressure. Several studies have
reported improvements in overactive bladder symptoms and nocturia following CPAP
treatment [10-12], suggesting that at least part of the pathophysiological link between sleep
apnea and lower urinary tract symptoms may be reversible when nocturnal breathing is
normalized. It is conceivable that similar mechanisms may apply to urinary incontinence,
particularly if detrusor overactivity or pelvic floor strain are driven by chronic respiratory
effort and intermittent hypoxia. However, the absence of treatment data in our study pre-
cludes assessment of this hypothesis. Future studies including therapy-related information
and objective measures of sleep apnea severity could provide valuable insight into whether
treatment can mitigate or reverse urinary incontinence risk.

4. Strengths and Limitations

This retrospective study boasts a number of strengths: the large sample size, the
follow-up period of up to five years, the diagnosis of sleep apnea by licensed physicians,
and the control of possible confounders such as age, sex, and a wide range of comorbidities.
Nevertheless, the present study is also subject to a number of limitations that have to
be mentioned.

As this was a retrospective observational study, causal relationships cannot be inferred,
and residual confounding cannot be ruled out. Although we adjusted for several impor-
tant factors, including age, sex, visit frequency, and comorbidities through the Charlson
Comorbidity Index, the analyses were limited to variables available in the database. The
CCI score was assessed at baseline only, and potential changes in comorbidities or new
diagnoses during the follow-up period were not accounted for. These aspects may have
influenced the observed associations.

The inclusion of patients based on ICD codes means that the possible effects of incorrect
coding or updated ICD categorizations during data generation cannot be ruled out. Because
diagnoses in the Disease Analyzer database are coded using ICD-10, the specific subtype
of sleep apnea (obstructive, central, or mixed) could not be distinguished. However, in
clinical practice, the ICD-10 code G47.3 predominantly represents obstructive sleep apnea.
Moreover, the Disease Analyzer database does not include information about diagnostic
methods. Therefore, it was not possible to determine whether sleep apnea diagnoses
were based on polysomnography, polygraphy, or clinical evaluation. Nonetheless, in
German clinical practice, sleep apnea (ICD-10: G47.3) is usually confirmed by sleep studies
conducted by specialists before documentation by general practitioners.
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Furthermore, no information was collected regarding the severity of sleep apnea or
urinary incontinence. A further categorization of urinary incontinence (stress vs. urge vs.
mixed incontinence) and an overlap with related urological symptoms, for example nocturia
or OAB, would have been informative and could have allowed for a more comprehensive
interpretation of our findings in the context of existing data. The availability of data
regarding the association between urinary incontinence and sleep apnea was limited. Most
studies focused on related symptoms such as nocturia and did not explicitly ask about
urinary incontinence. This limited the comparability of data as well. Further anamnestic
information on the subjects included would also have been of interest, e.g., obesity, a
history of urogynecological surgery, parity in females, or benign prostate hyperplasia in
men. Finally, data were generated based on the ICD codes selected by general practitioners
in Germany, which may have an influence on generalizability. The inclusion of data from
hospitals and specialized physicians and data collected in broader study populations could
be illuminating.

5. Methods
5.1. Database

This retrospective cohort study was based on data from the Disease Analyzer database
(IQVIA), which contains anonymous data on diagnoses and prescriptions as well as basic
medical and demographic data from computer systems in office-based practices [25]. The
database covers approximately 3000 of these practices in Germany. The sampling method
for the Disease Analyzer database uses statistics from German Medical Association to
determine the panel design based on specialist group, German federal state, community
size category, and physician age. It has previously been shown that the panel of practices
included in the Disease Analyzer database is representative of general and specialized
practices in Germany [25]. In addition, data from the database have already been used in
several previous studies focusing on sleep disorders [26,27] or urinary incontinence [28].

5.2. Study Population

This study included individuals aged > 18 years with an initial diagnosis of sleep
apnea (ICD-10: G47.3) in 1293 general practices in Germany between January 2005 and
December 2022 (index date; Figure 2). Patients with diagnoses documented by GPs may
also have received previous diagnoses from specialists in other practices or in hospitals. The
date of initial documented sleep apnea diagnosis by a GP was considered the index date.
An observation time of at least 12 months prior to the index date was a further criterion for
inclusion. Patients with urinary incontinence diagnoses (ICD-10: N39.3, N39.4, R32) prior
to or on the index date were excluded. After applying similar inclusion criteria, individuals
without sleep disorder diagnoses (ICD-10: G47, F51) were matched to patients with sleep
apnea using nearest neighbor propensity score matching (1:5) based on age, sex, index
period (year), average annual number of GP consultations during the follow-up period,
and Charlson Comorbidity Index (CCI). The CCI comprises a wide range of comorbidities
including diabetes, cancer, cardiovascular, pulmonary, gastrointestinal, liver, renal diseases,
and others [29] (Figure 2). A standardized mean difference (SMD) of less than 0.1 was
allowed, indicating that adequate covariate balance between cohorts had been achieved.
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Adult individuals (> 18 years) with at

least one visit to one of 1293 general

practitioners between January 2005
and December 2022

n=9,573,220
[}
] ¥
Patients history incudes a sleep disorder Patients history does not include any
diagnosis sleep disorder diagnosis
n=750,957 n=8,822,263
¥ 4
Initial sleep apnea diagosis between 2005 Randomly selected visit date between
and 2022 (index date) 2005 and 2022 (index date)
n=129,456 n=8,822,263
¥ ¥
Patients with an observation time of at Patients with an observation time of at
least 12 months prior to the index date least 12 months prior to the index date
n=77,614 n=324,564
2 v
No urinary incontinence diagnoses prior to Nourinary incontinence diagnoses prior
or on index date to or on index date
n=74,453 n=3,151,198
¥ v
Nearest neighbor propensity score matching (1:5) based on age, sex, index time period,
average yearly consultation frequency during the follow-up period, and Charlson
Comorbidity Index
v v
Sleep apnea cohort Non-sleep apnea cohort
n=74,453 n=372,265

Figure 2. Selection of study patients.

5.3. Study Outcomes and Statistical Analyses

The main study outcome was the initial diagnosis of urinary incontinence
(ICD-10: N39.3, N39.4, R32) within five years following the index date as a function of sleep
apnea. In our study, we included stress urinary incontinence (ICD-10: N39.3) diagnoses as
part of the broader urinary incontinence outcome because this diagnosis is clinically and
epidemiologically relevant in the context of sleep apnea-related pelvic floor dysfunction,
especially among women. The five-year cumulative incidence of urinary incontinence in
the cohorts with and without sleep apnea was also studied using Kaplan-Meier curves,
and these curves were then compared using the log-rank test. Finally, a univariable Cox
regression analysis was conducted to assess the association between sleep apnea and uri-
nary incontinence. The results of the Cox regression model were displayed as hazard
ratios (HRs) and 95% confidence intervals (CIs). In addition, Cox regression analyses were
conducted separately for males and females and for four age groups. Due to the multiple
comparisons involved, a p-value of <0.01 was considered statistically significant. Analyses
were carried out using SAS version 9.4 (SAS Institute, Cary, NC, USA).

6. Conclusions

In conclusion, this study reports a significant association between sleep apnea and
subsequent urinary incontinence diagnosis. Sex- and age-related differences should be
taken into account, as associations were stronger for middle-aged and younger females,
while no significant association was found regarding males. Nevertheless, patients with
sleep apnea should be asked explicitly about urological symptoms. Furthermore, we
strongly recommend that patients diagnosed with urinary incontinence who report sleep
disorders should be examined for sleep apnea.
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