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Background: Sleep disorders in multiple sclerosis (MS) are associated with reduced health-related qual-
ity of life (HRQOL) and depression. However, research investigating and comparing how the two most 
common sleep disorders—insomnia and obstructive sleep apnea (OSA)—affect depression and HRQOL 
in MS is limited. The goal of this study is to examine the impact of diagnosed sleep disorders on patient-
reported 1) HRQOL and 2) depressive symptoms in patients with MS. 

Methods: We performed a retrospective medical record review of 531 adult patients with MS: 287 (54%) 
with a comorbid sleep disorder (insomnia or OSA) and 244 (46%) without a diagnosed sleep disorder. 

Results: Neither 1) average ratings of depression or HRQOL nor 2) the proportion of moderate depres-
sion or moderately impaired HRQOL differed between individuals with MS and insomnia and those 
with MS and OSA. Neither sleep disorder predicted increased depression or poorer HRQOL. However, 
individuals with MS and a comorbid sleep disorder (insomnia or OSA) had poorer HRQOL compared 
with those without a diagnosed sleep disorder (MS only). 

Conclusions: Presence of a diagnosed sleep disorder may negatively affect HRQOL in MS. Providers 
should continue to screen for sleep disorders given their negative impact on patients with MS and the 
availability of effective treatments for insomnia and OSA. Int J MS Care. 2019;21:10-14. 

Multiple sclerosis (MS) is a chronic, autoim-
mune, inflammatory disease of the central 
nervous system that is associated with physi-

cal, mental health, and cognitive symptoms that can 
result in functional impairment.1 One common domain 
of impairment in MS is quality of life (QOL), defined 
as how an individual perceives their life in relation to 
their standards, goals, or expectations.2 Patients with MS 
report significantly lower QOL compared with individu-
als without MS.3 Reduced QOL in MS is multifactorial, 
likely a result of the disease process itself as well as symp-
toms and the effects of disease-modifying treatments.4

An important component of QOL, particularly for 
those with chronic diseases such as MS, is health-related 
QOL (HRQOL), which refers to the impact of an ill-
ness (including the disease process and its treatment) on 
the patient’s perceived QOL.5 Health-related QOL is 
impaired in individuals with MS, even compared with 
other chronic conditions, such as epilepsy and diabe-
tes.6 Reduced HRQOL may, in part, be due to poor 
sleep and fatigue, which are among the most common 
symptoms of MS.7 In fact, sleep quality and HRQOL 
are positively correlated such that poor sleep may be 
associated with reduced HRQOL in people with MS.8,9 
Recent studies suggest that higher severity of sleep prob-
lems is associated with poorer HRQOL.7

A large proportion of patients with MS experience 
sleep disorders. The prevalence of diagnosed sleep dis-
orders is higher in patients with MS compared with the 
general population, with estimates suggesting that 25% 
to 54% of people with MS meet the criteria for a sleep 
disorder.10 Among the sleep disorders, obstructive sleep 
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Methods

Participants
The sample was collected via retrospective medical 

record review for individuals with MS who sought treat-
ment at either a sleep disorder clinic or a comprehensive 
treatment center for MS between January 1, 2008, and 
September 30, 2016. Participants were excluded from 
the analyses if they were younger than 18 years, had a 
neurologic disorder other than MS, had an unspecified 
sleep disorder, or did not complete the two main out-
come measures of depression and HRQOL. Approval 
was granted from the institutional review board of 
Cleveland Clinic Foundation, and all the procedures 
comply with the ethical standards for human subjects. 
Data were obtained from the Knowledge Program22 
through the Cleveland Clinic Neurological Institute for 
Outcomes Research & Evaluation.

Measures

Diagnosis and Demographic Characteristics
Diagnosis of MS, insomnia (primary, chronic, 

paradoxical, psychophysiological, or other), and OSA 
was established using International Classification of Dis-
eases, Tenth Revision (October 1, 2015, to September 30, 
2016) or Ninth Revision (January 1, 2008, to September 
30, 2015) codes listed in the participant’s electronic 
medical record.

Patient age, sex, race, and overall sample characteris-
tics were noted.

Outcomes
The primary outcomes were depression and 

HRQOL. Depressive symptoms were measured using 
the Patient Health Questionnaire-9,23 with total scores 
greater than 10 suggesting symptoms of moderate 
depression. Health-related QOL was assessed using the 
EuroQoL Five-Dimension Questionnaire,24 with total 
scores less than 0.33 indicating moderately impaired 
HRQOL.

Data Analysis
Descriptive statistics were used to describe the sample 

characteristics. Mean scores on each of the aforemen-
tioned measures were calculated. For the first aim, χ2 
tests were used to test whether there is a relationship 
between sleep disorder diagnosis and incidence of mod-
erate depression and moderately impaired HRQOL 
in people with MS. For the second aim, independent- 
samples t tests tested whether there are differences in 

apnea (OSA) and insomnia are the most common in 
patients with MS,11,12 with conservative estimates sug-
gesting that at least 20% to 30% (and perhaps as high as 
50%) of individuals with MS meet the criteria for OSA 
or insomnia.13 Some researchers have posited that sleep 
disorders can reduce HRQOL in people with MS, as 
people with MS who have sleep disorders show signifi-
cantly lower HRQOL compared with people with MS 
who do not have diagnosed sleep disorders.9 Further-
more, OSA and insomnia are associated with the lowest 
HRQOL compared with other sleep disorders, such as 
restless legs syndrome.9

Sleep disorders in MS are also associated with depres-
sion. Patients with MS and chronic insomnia report 
higher levels of depression than those without insom-
nia.14 Moreover, rates of insomnia in patients with 
comorbid MS and depression are higher than those 
reported in the general MS population,15 and higher 
severity of insomnia predicts higher depression scores in 
those with MS.16 Rates of depressive disorders are also 
elevated in individuals with untreated OSA17 and are 
associated with lower HRQOL.18

Existing studies have established the relation-
ships among sleep problems, depression, and reduced 
HRQOL.19 However, to our knowledge, no existing 
studies have tested the relationships among diagnosed 
sleep disorders, depression, and HRQOL simultane-
ously in a sample of patients with MS. This study com-
pares how the two most common and impairing sleep 
disorders in MS (insomnia and OSA) affect ratings of 
depression and HRQOL. Specific aims are to compare 
1) the prevalence of moderate depression and moder-
ately poor HRQOL, 2) the average ratings of depression 
and HRQOL, and 3) whether sleep disorder diagnosis 
predicts increased depression or poorer HRQOL in 
patients with MS and insomnia (MS+insomnia) or OSA 
(MS+OSA). For each aim, sleep disorder diagnoses were 
compared (MS+OSA vs MS+insomnia), and all patients 
with diagnosed sleep disorders were collapsed into one 
group (MS+sleep) and compared with those without a 
diagnosed comorbid sleep disorder (MSonly).

The results of this study will provide information 
about the impact of insomnia and OSA on mood and 
HRQOL in patients with MS. A better understand-
ing of the relationship between sleep and mood in 
patients with MS can inform assessment and treatment 
approaches and is warranted.20,21
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orders were collapsed into one group and compared with 
participants without diagnosed sleep disorders, there was 
a statistically significant difference in rates of moderately 
impaired HRQOL. Specifically, a larger proportion of 
the MS+sleep group endorsed poor HRQOL compared 
with the MSonly group (χ2

1, n = 531 = 4.78, P = .03, φ = 
–0.10). However, the rate of symptoms suggestive of 
moderate depression did not differ significantly between 
participants with and without sleep disorders (χ2

1, n = 531 = 
0.24, P = .62, φ = 0.02).

Average Ratings of Depression and HRQOL
Similar to the first aim, there were no significant 

differences between the MS+OSA and MS+insomnia 
groups in terms of average scores on measures of depres-
sion (t285 = –0.05, P = .96) or HRQOL (t285 = 0.58, 
P = .56). The MS+sleep group did not report higher 
average ratings of depression than the MSonly group 
(t529 = 0.34, P = .73). Also, the MS+sleep group did not 
endorse significantly lower average ratings of HRQOL 
compared with the MSonly group (t529 = –1.74, P = 
.08).

Prediction of Depression or Poorer HRQOL
Type of sleep disorder did not significantly predict 

increased depression (F1,285 = 0.003, P = .96, R2 < 0.001) 
or poorer HRQOL (F1,285 = 0.34, P = .56, R2 = 0.01). 
Presence of a sleep disorder did not significantly predict 
increased depression (F1,529 = 0.12, P = .73, R2 < 0.001) 
and did not predict poorer HRQOL (F1,529 = 3.10, P 
=.08, R2 = 0.006).

Discussion
This study examined the impact of sleep disorder 

diagnosis on patient-reported depressive symptoms and 
HRQOL. The first aim was to compare whether depres-
sion or HRQOL differed between individuals with 
MS+insomnia versus MS+OSA. However, the propor-
tion of participants with symptoms suggestive of moder-
ate depression or moderately impaired HRQOL did not 
differ significantly when comparing the MS+insomnia 
and MS+OSA groups. There were also no significant 
differences in terms of average ratings of depression or 
HRQOL between the MS+insomnia and MS+OSA 
groups.

Although participants with insomnia did not dif-
fer significantly from those with OSA, results were 
significant when all patients with a sleep disorder were 
collapsed into one group and compared with patients 
with MS but without a diagnosed sleep disorder. 

average scores on HRQOL and depression based on 
sleep disorder diagnosis. For the third aim, multiple 
regression tested whether sleep disorder diagnosis pre-
dicts depressive symptoms or poorer HRQOL. For 
each aim, two analyses were conducted: the first analysis 
compared patients with sleep disorders (MS+OSA vs 
MS+insomnia groups), and the second analysis com-
pared all patients with MS and sleep disorders (com-
bined OSA and insomnia—the MS+sleep group) to the 
patients without a diagnosed sleep disorder (MSonly 
group). For all the analyses, alpha was set to 0.05.

Results

Participants
The sample comprised 531 individuals with MS, 287 

(54%) of whom were diagnosed as having either OSA 
(MS+OSA; n = 167 [58%]) or insomnia (MS+insomnia; 
n = 120 [42%]). The remaining 244 participants (46%) 
were diagnosed as having MS but did not have a comor-
bid sleep disorder diagnosis (MSonly). The characteris-
tics of the sample are given in Table 1.

Aims

Moderate Depression and Moderately Poor HRQOL
There were no significant differences in the rate of 

moderate depression (χ2
1, n = 287 = 1.65, P = .20, φ = 0.08) 

or moderately impaired HRQOL (χ2
1, n = 287 = 0.77, P 

= .38, φ = 0.05) when comparing the MS+OSA and 
MS+insomnia groups. When participants with sleep dis-

Table 1. Characteristics of sample of patients 
with multiple sclerosis

Variable

Overall 
sample

(N = 531)

Sleep 
disorder

 (n = 287)

No sleep 
disorder
(n = 244)

P 
value

Age, y 51.60 ± 12.13 51.95 ± 12.03 51.14 ± 12.05 >.05
Sex >.05

Female 372 (70.1) 198 (69.0) 174 (71.3)
Male 159 (29.9) 89 (31.0) 70 (28.7)

Race >.05
Asian 1 (0.2) 1 (0.3) 0 (0)
Black 86 (16.2) 48 (16.7) 38 (15.6)
Did not 
report

12 (2.3) 7 (2.4) 5 (2.0)

Mixed 7 (1.3) 5 (1.7) 2 (0.8)
White 425 (80.0) 226 (78.7) 199 (81.6)

Sleep disorder NA
Insomnia 120 (22.6) 120 (41.8) 0 (0)
OSA 167 (31.5) 167 (58.2) 0 (0)
None 244 (45.9) 0 (0) 244 (100)

Note: Values are given as mean ± SD or number (percentage).
Abbreviation: NA, not applicable; OSA, obstructive sleep apnea.
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not possible to examine trends in depressive symptoms 
or HRQOL over time. Furthermore, data were collected 
through retrospective medical record review, which 
has numerous limitations, including that the medical 
record is not necessarily comprehensive and may include 
incomplete or missing data. To that end, sleep disorders 
are commonly undiagnosed in people with MS,13,27 
thus individuals in the MSonly group may have had an 
undiagnosed sleep disorder. This may partially explain 
why differences between the MS+sleep and MSonly 
groups were not more pronounced. Furthermore, the 
correlational nature of this study does not allow for the 
determination that sleep disorder diagnosis is causally 
related to poorer HRQOL. Future studies testing these 
hypotheses are certainly indicated.

Overall, these results provide preliminary evidence 
that presence of a diagnosed sleep disorder may be asso-
ciated with poor HRQOL in patients with MS. Thus, 
screening for sleep disorders may have a positive effect 
on improving HRQOL and overall QOL. Insomnia and 
OSA are widely regarded as treatable through interven-
tions such as cognitive behavioral therapy and positive 
airway pressure treatment.28,29 The results of this study 
may inform practices regarding assessment and interven-
tion to optimize HRQOL in MS. o
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PRACTICE POINTS
•	Patients with MS and a comorbid sleep disorder 

reported poorer health-related quality of life 
(HRQOL) compared with people with MS who 
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•	Given that sleep disorders may have a detri-
mental impact on HRQOL, assessing for sleep 
disturbance among patients with MS is important 
because there are well-supported, efficacious 
treatment options for insomnia and obstructive 
sleep apnea.  
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