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Intimate and sexual relationships are important aspects of 
quality of life, as they reinforce human connections, alive-

ness, and caring.1 However, for some individuals with ob-
structive sleep apnea (OSA), this essential behavior may be 
adversely affected. Indeed, 30% to 68% of men with OSA suf-
fer from some level of sexual dysfunction,2,3 and loss of interest 
in sex has been associated with the number of apneic events and 
level of oxygen desaturation.3-6 

The impairments in sexual functioning associated with OSA, 
including the impact on relationships and negative effect on de-
sire, arousal, and orgasm, have not been well described. The lim-
ited studies that have examined alterations in intimate and sexual 
behavior in this population have utilized small samples and have 
only explored one aspect of intimacy and sexual functioning.2,3,7,8 
Moreover, the efficacy of CPAP in improving sexual dysfunc-
tion has been poorly documented.3,7,9 For example, Zhuraviev 
and colleagues treated 5 men who had both OSA and erectile 
dysfunction with CPAP for 6 months. Even though sleep phases 
normalized, no changes occurred in the men’s sexual function.8

The purposes of this study were to examine OSA patients’ 
perceptions of their intimate and sexual relationships, the as-
sociation with daytime sleepiness, and degree of impairment 
compared to normal values, and to document change in this 
behavior with CPAP treatment. We hypothesized that (1) com-
pared to normal values on the Intimate and Sexual Relationships 

subscale of the Functional Outcomes of Sleep Questionnaire 
(FOSQ),10 scores for individuals with OSA, especially for men 
with more severe disease, would indicate greater impairment; 
(2) limitations in sexual functioning would be associated with 
both objective and subjective sleepiness; and (3) following 3 
months of CPAP treatment there would be improvement in 
scores on the intimate and sexual relationships subscale as well 
as on measures of objective and subjective sleepiness.

METHODS

Sample
This article is a secondary analysis of data gathered during 

a larger prospective study of CPAP effectiveness.11 Participants 
were recruited from 7 sleep disorders centers in the US and 
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Study Objectives: To examine intimate and sexual relation-
ships in patients with obstructive sleep apnea (OSA), the as-
sociation with daytime sleepiness, and the change in these 
outcomes with continuous positive airway pressure treatment 
(CPAP).
Design: Pre-post test, quasi-experimental study
Setting: Seven sleep disorders centers in the US and Canada
Participants: 123 males with OSA (AHI ≥ 20), aged 21 to 60 
years
Interventions: Nasal CPAP for ≥ 3 months
Measurements and Results: Compared to normal values, 
at baseline patients were significantly sleepier, as measured 
by the Multiple Sleep Latency Test and Epworth Sleepiness 
Scale. They were also more impaired in intimate and sexual 
relationships, as measured by the Intimate and Sexual Re-

lationships subscale of the Functional Outcomes of Sleep 
Questionnaire. Neither race nor marital status was significantly 
associated with impaired intimate and sexual relationships. 
Following treatment, patients were significantly more alert and 
had reported improved intimate and sexual relationships, with 
the greatest change occurring in those with the most disease 
severity. 
Conclusions: OSA has an adverse impact on intimate and 
sexual relationships that is related to subjective sleepiness and 
improved with CPAP treatment. 
Keywords: CPAP, functional status, obstructive sleep apnea, 
relationships, sexual, sleepiness
Citation: Reishtein JL; Maislin G; Weaver TE. Outcome of 
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obstructive sleep apnea. J Clin Sleep Med 2010;6(3):221-226

BRIEF SUMMARY
Current Knowledge/Study Rationale: Many studies of OSA and the 
effects of treatment on functional status of patients fail to include sexual 
function as a variable, and thus little is known about this important aspect 
of life. This secondary analysis using data from an investigation of the 
effect of CPAP treatment on the lives of people with OSA compared sub-
jective self-reported intimate and sexual relationships before and after 
CPAP treatment.
Study Impact: In demonstrating that people who have OSA have im-
paired intimate and sexual relationships that generally normalize follow-
ing CPAP treatment, this study has revealed another benefit of CPAP and 
a potential stimulus for improved adherence to treatment.

A commentary on this article appears in this issue on page 227.
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Canada. The institutional review boards at each agency ap-
proved the original study protocol.

Potential participants were recruited at a sleep disorders 
center if they were 21 to 60 years old, if they had an apnea 
hypopnea index (AHI) ≥ 20 events per hour/sleep, and were 
candidates for CPAP treatment. Exclusion criteria were: coex-
isting sleep disorder, history of sedative-hypnotic use, cerebro-
vascular accident, chronic obstructive pulmonary disease, other 
pulmonary disease, or congestive heart failure. 

Procedure
The procedure for this study has been reported previously.11,12 

Briefly, patients who had been referred to a participating sleep 
disorders center for evaluation of sleep were approached by the 
physician supervising the sleep study. The research project was 
explained and written informed consent was obtained. The phy-
sician managing the patient’s care and soliciting participation in 
the study did not participate in data collection.

As part of their routine medical care, participants suspected of 
having OSA underwent a full night PSG followed by a night of 
CPAP titration (74.3% of sample) or a split night study (24.8% 
of sample). Before beginning CPAP treatment, participants 
underwent a day of testing that included completion of the in-
struments described above, as well as a neurobehavioral assess-
ment battery, the Psychomotor Vigilance Task, and the Multiple 
Sleep Latency Test (MSLT). Only the results from the MSLT, 
ESS, and FOSQ are reported here. Upon completion of testing, 
subjects received instruction in use of the CPAP machine and 
commenced treatment. After they had used CPAP ≥ 3 months, 
participants returned to the sleep disorders center and underwent 
the same testing as they did pre-treatment. The subjects slept at 
home prior to the day of testing using their CPAP machine. 

Measures

Polysomnography
All subjects underwent nocturnal polysomnography (PSG) in 

the sleep laboratory as part of their routine clinical care. The 
number of apneas and hypopneas per hour was determined by a 
full PSG that included electroencephalogram, electrooculogram, 
electromyogram, and electrocardiogram. A finger pulse oxim-
eter measured oxygen saturation, nasal thermistors measured 
airflow, and respiratory inductance plethysmography measured 
thoracic and abdominal respiratory movement.13 Sleep stages 
were scored using the protocol of Rechtschaffen and Kales.14 
For analysis purposes, participants with sleep apnea were clas-
sified by AHI into 3 levels of severity: AHI of 20 to ≤ 40, AHI 
40 to ≤ 60, and AHI > 60. No desaturation cutoff point was used 
to determine either diagnosis or disease severity classification.

Intimate and Sexual Relationships
Intimate and sexual relationships were assessed using the 

Intimate and Sexual Relationships subscale of the Functional 
Outcomes of Sleep Questionnaire (FOSQ).10 This disease-spe-
cific, self-administered instrument contains 30 questions and 5 
stand-alone subscales: General Productivity, Vigilance, Social 
Outcome, Activity Level, and Intimate and Sexual Relation-
ships. Respondents rate each activity for degree of difficulty 
on a 5-point Likert scale, with higher scores indicating better 

function. There is also an option to indicate nonperformance 
of an activity for reasons unrelated to sleepiness. The FOSQ 
was designed to make each subscale psychometrically strong 
and capable of being used independently. This paper reports 
on values for the Intimate and Sexual Relationships subscale: 
a general evaluation of how intimate behaviors and sexual rela-
tionships have been affected by sleepiness or tiredness, consist-
ing of questions related to desire for intimacy or sex, ability to 
become sexually aroused, and ability to have an orgasm. The 
FOSQ has been used in numerous studies of sleep outcomes 
and has demonstrated reliability and validity.15-19 Cronbach α 
for the Intimate and Sexual Relationships subscale was origi-
nally reported as 0.8910 and was 0.90 in this study.

Sleepiness
Objective daytime sleepiness was measured using the 

MSLT.20-22 The MSLT is measured by polysomnogram, the time 
required for the subject to fall asleep (latency time) in a 20-
min period and is administered every 2 h starting at 10:00. The 
MSLT is a sensitive and valid measure of physiologic sleepi-
ness and response to treatment.23,24 Sleep was terminated with 
the first epoch of stage 1 sleep to avoid sleep recovery effects 
on subsequent naps and neurobehavioral testing (results not 
reported here), as recommended by Carskadon and colleagues 
when the MSLT is used in research.21 The MSLT value was the 
average time of 4 latencies to sleep.

Subjective sleepiness was measured using the Epworth 
Sleepiness Scale (ESS).25,26 A score ≥ 11 indicates manifest 
sleepiness.26 The ESS has a single factor structure,27 and has 
demonstrated both test-retest reliability (r = 0.82) and internal 
consistency (Cronbach α = 0.88) in patients with OSA.28,29 It 
is a validated clinical and research tool in the assessment of 
daytime sleepiness.26 

Adherence
Subjects received the CPAP device and mask prescribed for 

them by the physician managing their sleep apnea. Adherence 
to CPAP treatment was documented using an overt monitor at-
tached to the CPAP machine.30 This external monitor employs 
a microprocessor that utilizes an algorithm for the detection of 
mask-on pressure. The electric cord of the CPAP machine was 
plugged into the adherence monitor. Subjects were instructed 
to turn their CPAP device on and off via the monitor activation 
switch. The monitor is also attached to the CPAP apparatus via 
high-pressure tubing connected to a “T” tube inserted in its out-
flow port. A pressure transducer housed in the monitor senses 
the circuit pressure level and records mask-off events when the 
therapeutic pressure drops > 5 cm for ≥ 10 sec. Thus, the du-
ration of therapeutic pressure delivery per day and number of 
missed days of use can be determined. Subjects were informed 
that their CPAP use was being monitored. 

Statistical Analysis
SAS software was used to analyze the data. As data was not 

normally distributed, Spearman correlations were used to de-
termine the relationship between sleepiness measures and the 
Intimate and Sexual Relationships subscale. Paired t-tests were 
used to assess the significance of the change from pre to post 
treatment on all items. Analyses of covariance (ANCOVA) 
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were conducted, with post hoc tests, to determine differences 
among the severity groups. Key variables (age and BMI) were 
used as covariates after significant differences were demon-
strated among OSA severity groups. Categorical variables 
were compared using χ2 statistics. Effect sizes were calculated 
by dividing the mean change score by the standard deviation of 
the change.31 Statistical significance was set at p < 0.05.

RESULTS

Sample
One hundred seventy-six people met inclusion criteria for 

this study. Ten subjects failed to return for follow-up testing, 
and CPAP adherence data for 17 subjects (10% of total) was 
lost because of technical problems (broken monitor transformer, 
failed monitor battery, corrupted electronic data). Because of the 
relatively small number of female participants (10% of total) in 
the study, and the subjective differences in sexual expression be-
tween men and women, this analysis is based on data from 123 
male participants only (77% of the men in the original sample). 

As shown in Table 1, the sample analyzed for this report 
primarily consisted of middle-aged, obese white men with se-
vere sleep apnea (mean AHI = 66.90 ± 28.70, range 20–155.9). 
By design, there were significant differences in the mean AHI 
between the 3 disease severity groups. As expected, there were 
also robust differences in age between the least and most severe 
groups as well as significantly higher BMI in the > 60 group 
compared to the AHI 40 to < 60 group.

Baseline
At baseline, the mean score for all participants on the In-

timate and Sexual Relationships subscale (3.17 ± 0.79) was 
significantly lower than the normal value for this subscale 
(3.93 ± 0.17, p < 0.001).10 This was a clinically meaningful dif-
ference with a large effect size of 0.96. Prior to treatment, there 
were no significant differences between disease severity groups 
(see Table 2). As displayed in Table 2, at baseline, 70% of the 
participants had an MSLT value < 10 min (mean = 7.26 ± 5.29) 
and an ESS ≥ 11 (mean = 14.48 ± 4.90). There were no signifi-
cant differences in mean MSLT scores between disease sever-
ity groups, but scores on the ESS were significantly different 
between AHI 40 to < 60 and AHI > 60 groups. 

The impact of perceived daytime sleepiness on the ability to 
be intimate and engage in sexual relationships was indicated by 
a moderate correlation between the Intimate and Sexual Rela-
tionships scale and subjective sleepiness (rs = −0.35, p < 0.0001). 
However, there was no significant association between intimate 
and sexual relationships and objectively measured sleepiness 
(rs = 0.04). More than half of the OSA participants reported that 
sleepiness had affected at least one behavior on the Intimacy 
and Sexual relationships scale (desire, arousal, or orgasm). 
Indeed, 63% reported problems with relationships, 69% expe-
rienced reduced desire, 46% decreased arousal, and 29% dif-
ficulty achieving orgasm (see Table 3).

Post Treatment
Participants used CPAP a mean of 4.75 ± 2.12 h/ night. There 

were no significant differences in CPAP use between disease 

severity groups. Mean Intimate and Sexual Relationships score 
for the OSA sample pre-treatment was weakly correlated with 
the number of days on which CPAP was subsequently used 
(rs = 0.17, p = 0.05). 

Post-treatment scores for Intimacy and Sexual Relationships 
subscale, MSLT, and ESS are shown in Table 2. As hypothe-
sized, following 3 months of CPAP treatment, the Intimate and 
Sexual Relationships subscale mean score for the total sample 
(3.62 ± 0.59, p < 0.0001) demonstrated clinically important 
improvement as indicated by a moderate effect size (mean 
change 0.44 ± 0.73, effect size, 0.61). The magnitude of the 
change (effect size) in intimacy and sexual function following 
treatment increased across disease severity groups, with the 
least severe OSA participants achieving the smallest change, 
and the greatest improvement being realized by the most se-
vere group (effect sizes for three groups = 0.34, 0.53, and 0.77, 
respectively). However, only in the group with the highest AHI 
(AHI ≥ 60) was this change statistically significant. 

There were large changes in subjective sleepiness following 
treatment (ESS scores −6.15 ± 5.97, effect size 1.03, p < 0.001). 
Similar to the changes in intimacy and sexual function, the 
smallest change in subjective sleepiness occurred in the less 
severe group and the largest change in the group with the high-
est level of disease severity, all changes within severity groups 
were statistically reliable. Although not as robust, the mean 
change in objective sleepiness (MSLT scores) was also statisti-
cally significant (2.03 ± 4.85 min, effect size 0.42, p = 0.003). 
Moderate effect sizes in the MSLT following treatment were 
observed for persons with the highest levels of disease severity 
(effect size 0.61, p < 0.01). 

The degree of change post-treatment for intimate behaviors 
and sexual function was significantly related to both objective 
and subjective sleepiness (rs  =  0.31 and −0.31, respectively, 
p < 0.009). The change in the Intimate and Sexual Relationships 

Table 1—Demographic characteristics of participants

 
Age years

All males 
with OSA 
n = 123

AHI 
20 to < 40

n = 29

AHI 
40 to < 60

n = 23
AHI > 60
n = 71

mean
(SD)

46.35 
8.47

48.96*
9.50

47.92
7.52

44.79*
8.06

BMI kg/m2

mean
(SD)

37.59
8.42

35.71
6.42

34.93*
6.33

39.22*
9.38

Racea

White 111 26 19 66
Non-white 11 2 4 5

Marital Statusb

Married 106 23 22 61
Single 10 3 1 6
Sep/Div 7 3 0 4

AHI
Mean 66.90 30.94** 50.06** 87.04**
(SD) 28.70 6.37 5.16 19.26

aNot all subjects indicated race; bNo widowers were in sample
*p < 0.05; **p < 0.001
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sexual behavior of OSA patients to be of similar magnitude (2.88 
± 0.88) to that found in our study.16 In 59 men who snored or 
had other symptoms of OSA, 59.3% of those who had OSA con-
firmed by PSG also reported erectile dysfunction, as indicated by 
low scores on the Korean version of the International Index of 
Erectile Function, while 29.6% of the men who did not have OSA 
reported erectile dysfunction.34 In a study of 15 men treated with 
CPAP for 12 weeks, scores on the International Index of Erectile 
Function, which assesses intercourse satisfaction and overall sat-
isfaction, increased significantly.33 In a study of 50 patients with 
erectile dysfunction and presumed OSA based on clinical history, 
Teloken and colleagues demonstrated significant differences be-
tween those manifesting sleepiness (ESS scores > 10) and those 
who did not (ESS ≤ 10) on the total and erectile function do-
mains of the International Index of Erectile Function.5 However, 
unlike our findings, they did not report differences between the 
two groups on the domains of intercourse satisfaction, orgasm, li-
bido, and overall satisfaction. Without having polysomnographic 
confirmation of OSA for the participants, it is difficult to know 
whether differences in findings between the Teloken study and 
our investigation are related to disease severity, measures em-
ployed, or other factors related to OSA. 

Most of the investigations of the relationship between OSA 
and intimate relationships and sexual functioning have focused 
on the ability to have an erection. In 1981, Schmidt and Wise 
noted the association between OSA and erectile dysfunction, 
with 46% of the 15 participants having abnormal nocturnal 
penile tumescence, with measurements that were significantly 
lower than those with psychogenic impotence or normal men.35 
Examining the prevalence of OSA in a sample of 1,025 patients 
with ED, Hirshkowitz and associates found that 91% had an AHI 
> 5, indicative of OSA.36 We did not find differences in scores 
on the Intimacy and Sexual Relationship score between levels of 
disease severity. However, using cut points for respiratory distur-
bance similar to our study, but including patients with mild OSA, 
Margel and coworkers did find a significant dose-response asso-
ciation between severity of ED as measured by the International 
Index of Erectile Function and the respiratory disturbance in-

score was not significantly correlated with age, BMI, AHI, or 
CPAP use (h /day, proportion of days with any CPAP use, or pro-
portion of days when CPAP use was more than either 4 or 6 h). 

With CPAP treatment, scores for the total sample on the In-
timacy and Sexual Relationships subscale, although much im-
proved, remained significantly different from normal values (p 
< 0.01). However as shown in Table 3, following treatment the 
proportion of participants indicating problems with relation-
ships, desire, arousal, and orgasm significantly decreased (40%, 
34%, 2%, and 18%, respectively). 

DISCUSSION

This is the first large study that has examined how people 
who have OSA perceive their intimate and sexual relationships. 
Compared to people without OSA, men with OSA have poorer 
intimate and sexual relationships which are significantly related 
to daytime sleepiness. Following treatment with CPAP, intimate 
and sexual functioning improves substantially, with the most 
severely affected showing the largest improvement. This im-
provement is robustly related to changes in daytime sleepiness. 

Our findings of diminished intimate and sexual functioning in 
men with OSA are consistent with findings in other smaller stud-
ies.5,16,32-34 For example, in a study of mild OSA, Barnes found 
that compared to the normal value for the Intimate and Sexual 
Relationships subscale score, participants (N = 42) had reduced 
intimate and sexual activity scores of clinical importance.32 Brad-
shaw and colleagues also reported limitations in intimate and 

Table 2—Comparisons of variables among OSA-severity groups
Outcome Instrument Group Baseline (Mean ± SD) Post treatment (Mean ± SD) Change Score (Mean ± SD) p Effect Size*

Int
im

ate
/Se

xu
al 

Re
lat

ion
sh

ips

FOSQ

All OSA subjects 3.17 ± 0.79 3.62 ± 0.59 0.44 ± 0.73  < 0.001 0.61
AHI 20 to < 40 3.30 ± 0.79 3.55 ± 0.68 0.25 ± 0.73 ns 0.34
AHI 40 to ≤ 60 3.22 ± 0.72 3.59 ± 0.70 0.37 ± 0.70 ns 0.53
AHI > 60 3.10 ± 0.81) 3.65 ± 0.52 0.55 ± 0.72  < 0.001 0.76

Sl
ee

pi
ne

ss

MSLT

All OSA subjects 7.26 ± 5.29 9.24 ± 6.01 2.04 ± 4.85  < 0.001 0.42
AHI 20 to < 40 8.55 ± 5.41 9.52 ± 5.75 0.93 ± 4.41 ns 0.21
AHI 40 to ≤ 60 7.78 ± 4.50 8.74 ± 6.05 0.66 ± 5.03 ns 0.13
AHI > 60 6.56 ± 5.42 9.29 ± 6.19 2.97 ± 4.84  < 0.01 0.61

ESS

All OSA subjects 14.48 ± 4.90 8.39 ± 5.03 -6.14 ± 0.97  < 0.001 6.33
AHI 20 to < 40 13.40 ± 4.97 10.33 ± 5.80b -2.80 ± 4.92  < 0.05 0.57
AHI 40 to ≤ 60 13.05 ± 4.63a 8.30 ± 5.13 -4.95 ± 5.52  < 0.01 0.90
AHI > 60 15.32 ± 4.84a 7.64 ± 4.50b -7.82 ± 5.90  < 0.01 1.33

*Effect Size: mean of change scores/SD change; asignificant difference at baseline between these two groups, p < 0.05; bsignificant difference post treatment 
between these two groups, p < 0.05 

Table 3—Proportion of participants reporting difficulty with 
intimacy and sexual relationships 

Desire Intimacy Arousal Orgasm
Baseline 69% 63% 46% 29%
Post CPAP 40%** 34%** 2%** 18%*

Change in proportion baseline to post treatment; *p < 0.05; **p < 0.001
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workers found that 62% of their participants showed no change 
in the International Index of Erectile Function-5 after CPAP 
treatment, with 18% having a worse score.3 Massie and Hart 
found that 3 weeks of CPAP treatment did not lead to signifi-
cant change in Intimacy and Sexual Relationships among 39 
people with severe OSA.18 A trial of 8 weeks of CPAP in 80 
people with mild OSA also did not demonstrate significant im-
provement.32 Zhuraviev and colleagues found no improvement 
in sexual function of five men with both OSA and ED follow-
ing 6 months of CPAP treatment, even though their sleep nor-
malized,8 and Hoekema and colleagues found non-significant 
improvements in self-reported erectile dysfunction and sexual 
dissatisfaction in 27 men with OSA following 2 months CPAP 
treatment.42 It may be that compared to other outcomes, such 
as daytime sleepiness, changes in intimacy and sexual relation-
ships may take longer to be realized or noticed, given its social 
nature. Differences in level of disease severity, degree of treat-
ment experience, and presence of a type II error, may be other 
reasons for the inconsistent results. Larger controlled trials with 
optimal levels of adherence are needed to more adequately un-
derstand the contribution of CPAP treatment to the recovery of 
intimacy and sexual activity in this population. 

Despite significant improvement following 3 months of 
CPAP therapy, with decreased proportions of the sample report-
ing difficulty in desire, intimacy, arousal, and orgasm, we also 
found that the mean Intimacy and Sexual Relationships subscale 
score for the sample was not at normal levels. We have previ-
ously reported residual impairment in optimally adherent pa-
tients.11 Indeed, 43% of OSA patients using CPAP for 3 months 
still experienced reduced daily functioning even with nightly 
use > 6 hours.11 In a sample of optimally adherent CPAP-treated 
patients with residual daytime sleepiness and impaired intimate 
and sexual functioning, significant improvement occurred with 
modafinil treatment.19 

CONCLUSION

The present study is the only large multicenter investigation 
to have explored OSA patients’ subjective assessments of their 
intimate and sexual relationships both before and after treatment. 
The results of this study demonstrate again that OSA affects pa-
tients’ waking function, and emphasizes the benefits of CPAP 
treatment in an area of function not often investigated within the 
context of sleepiness. It points out the necessity of evaluating 
all areas of function when assessing a person’s complaints of 
excessive daytime sleepiness and including this important area 
of functioning in the assessment of treatment effectiveness.
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