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Abstract

Background: Multiple sclerosis (MS) is a chronic disease that leads to non-traumatic disability and is influenced by both

hereditary and environmental factors.

Objectives: This study aims to investigate the state of obstructive sleep apnea (OSA) syndrome and the factors affecting it in

patients with multiple sclerosis.

Methods: This cross-sectional and descriptive study included 180 patients, selected based on previous studies on MS patients

and the prevalence of sleep apnea syndrome. The STOP-BANG questionnaire, Epworth Sleepiness Scale (ESS), and Fatigue Severity

Scale (FSS) were used for data collection. Additionally, a demographic profile form was utilized to gather information on age,

sex, marital status, education level, and income status of the patients. Data were analyzed using SPSS 16 software, employing

mean and standard deviation, chi-square test, ANOVA, correlation coefficient, and one-way analysis of variance.

Results: The results showed that among patients with a low risk of OSA, 87.3% were female, whereas among those with a high

risk of OSA, 71.4% were male. This indicates that the risk of OSA is higher in men than in women with MS. Additionally, the mean

± SD of the Epworth score in high-risk individuals was 16.41 (1.56), compared to 14.27 (1.78) in low-risk individuals, indicating

poorer Epworth scores in those at high risk of OSA.

Conclusions: The prevalence of OSA and other sleep disorders among patients with MS in Ilam was found to be high. Therefore,

it is recommended that necessary therapeutic and rehabilitation interventions be implemented to reduce OSA and improve the

sleep quality of these patients.
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1. Background

Multiple sclerosis (MS) is a chronic disease (1) that is a

leading cause of non-traumatic disability, influenced by
hereditary and environmental factors (2). Among the

non-genetic risk factors for this disease are infectious

agents, smoking, hormonal factors, mental stress, and
nutritional habits. Genetic factors also play a significant

role, with a notable familial connection and higher
prevalence among twins and siblings (3, 4). Multiple

sclerosis is characterized by chronic inflammation in

the central nervous system, leading to progressive and
localized destruction of the myelin sheath, which

disrupts the sensorimotor pathways (5).

Multiple sclerosis has a high global prevalence, with

significant rates reported in Iran. The overall prevalence
in Iran is 29.3 per 100,000 people, with 16.5 per 100,000

in men and 44.8 per 100,000 in women (6). In studies by
Abdel Salam et al. and Sunter et al., the prevalence of

high-risk obstructive sleep apnea (OSA) in MS patients

was reported as 46.8% and 24.7%, respectively (7, 8). These
findings highlight the necessity of investigating sleep

disorders in MS patients.

The prevalence of MS is increasing worldwide, with at

least 300 new cases reported daily. Approximately

400,000 people in the United States and 2.5 million

people (9) globally suffer from MS. As MS often begins in

early adulthood, it significantly impacts the

development of family and social life, leading to
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emotional, mental, and physical problems for patients

(9, 10).

Sleep apnea is characterized by the complete or

partial cessation of breathing during sleep, lasting more

than 10 seconds (10). Obstructive sleep apnea syndrome

(OSA) is a common disorder marked by repeated

episodes of partial or complete obstruction of the upper

airways during sleep (11). This disorder can lead to

decreased arterial oxygen saturation or arousal,

followed by a return to normal respiratory status with

increased breathing effort (12). Key symptoms of OSA

include nighttime snoring and daytime fatigue, as well

as impaired concentration, pneumonia, hypoxemia,

pulmonary embolism, hypotension, arrhythmia,

pulmonary aspiration, asymptomatic daytime fatigue,

irritability, mood disorders, and cognitive issues (13-15).

The severity of OSA is determined by the frequency of

apneas and hypopneas (16).

2. Objectives

Considering the importance and high prevalence of
MS globally and in Iran, it is crucial to address the

complications and problems associated with this
disease. This study aims to investigate the prevalence of

sleep apnea syndrome and other sleep disorders in

patients with MS in Ilam city in 2022.

3. Methods

This cross-sectional and descriptive study was

conducted on patients with multiple sclerosis referred

to Shahid Mostafa Hospital, the only neurology center in

Ilam Province. A total of 180 patients were selected based

on sample size calculations from previous studies on MS

patients and the prevalence of obstructive sleep apnea

syndrome (OSA). The criteria for entering the study were

that at least six months had passed since the definitive

diagnosis of MS according to the opinion of a

neurologist, clinical findings and medical

documentation, and informed consent to participate in

the study. Patients who underwent intervention with

the necessary interventions to improve the symptoms of

OSA, including pharmacological and non-

pharmacological interventions, were excluded from the

study. The STOP-BANG questionnaire, Epworth

Sleepiness Scale (ESS) questionnaire, and Fatigue

Severity Scale (FSS) questionnaire were used in this

research. Also, a demographic profile form was used,

which included demographic and disease information

of patients with MS, such as age, sex, marital status,

education level, and income status. Data were analyzed

using SPSS version 16. Descriptive statistics (mean and

standard deviation) were calculated, and inferential

statistics, including chi-square tests, ANOVA, correlation

coefficients, and one-way analysis of variance, were used
to determine associations between variables.

3.1. STOP-BANG Questionnaire

This tool is designed to measure the risk of

obstructive sleep apnea and has high sensitivity. This

tool has a total of 8 questions, 4 questions about
snoring, fatigue, daytime sleepiness, and sleep apnea, as

well as 4 questions about demographic variables,

including age, gender, neck circumference, and Body

Mass Index. In this tool, which is scored as yes with a

score of one and no with a score of zero, in case of a
positive answer to 0 to two low-risk questions, in case of

a positive answer to 3 - 4 questions, medium-risk and in
case of a positive answer to 5 - 8 questions are

considered high risk. In this tool, if there is a positive

answer to 0 - 2 questions, it is low risk for OSA, a score of
3 - 4 is considered medium-risk, and a score greater than

3 is considered high-risk. Also, if the number of positive
answers is equal or more than 2 plus male gender, BMI is

more than 35 kg/m2 or neck circumference is more than

43 cm in men or more than 41 cm in women, also placed

in the high-risk group. If the STOP-Bang score is higher

or equal to 3, it indicates a high risk of OSA (17, 18).

3.2. Epworth Sleepiness Scale

This tool is used to evaluate the state of sleepiness

reported by patients in the last month across 8 daily

activities, from 0 (I don't doze at all) to 3 (I probably

doze). This tool, which uses a 4-option Likert scale,

categorizes the total score as follows: 0 - 6 indicates

sufficient sleep, 7 - 10 indicates mild to moderate

sleepiness, 11 - 15 indicates severe sleepiness, and a score

of 16 - 24 indicates dangerous drowsiness. A score higher

than or equal to 11 in the ESS tool suggests a high risk for

OSA and also a high risk for sleepiness (19, 20).

3.3. Fatigue Severity Scale Questionnaire

This instrument consists of nine questions, each of

which can be assigned a score from 1 to 7. A score of 1

indicates disagreement, while a score of 7 indicates

agreement with the selected item. The final score of the

questionnaire is calculated by dividing the sum of the
scores by nine, where a score of 7 indicates the highest

level of fatigue and a score of 1 indicates the lowest level

of fatigue (21, 22).

To collect information, a list of patients with MS

referred to Shahid Mostafa Khomeini Hospital in Ilam
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city was prepared. Patients meeting the inclusion

criteria were identified, and the objectives of the study

were explained to them. The sampling method was

continuous, and sampling continued until the desired

volume was reached. Upon obtaining informed consent
from the patients, the questioning began. If the patients

were literate and understood the questions, the

questionnaire was completed by self-report; otherwise,

it was completed by interview. Questions from the

questionnaire that required checking height, weight,
and waist circumference were measured by the

researchers. Considering the conditions of Covid-19 and

the prevention of infection, the entire study process was

carried out in compliance with health protocols.

SPSS 16 software was used for data analysis,

employing mean and standard deviation, chi-square

test, ANOVA, correlation coefficient, and one-way

analysis of variance.

4. Results

According to the findings in Table 1, the majority of
patients were female (64.4%), married (68.9%), and had

low-income satisfaction (69.4%). Additionally, the scores

related to STOP-BANG and Epworth Sleepiness were

higher in men compared to women and in individuals

with lower income satisfaction compared to those with
average income satisfaction, indicating a poorer quality

of sleep in these patients. In relation to age, it was

shown that the Epworth Sleepiness and STOP-BANG

scores increased with age, indicating the inappropriate

status of these variables in older patients (Table 1).

Table 1. Status of Scores Related to Sleep Quality of Patients with Multiple Sclerosis

Based on Demographic Characteristics a

Variables No. (%)
STOP-
BANG

Epworth
Sleepiness

Fatigue
Severity

Gender

Man 64 (35.6) 4.35 (1.93) 16.89 (1.40) 6.04 (0.68)

Female 116 (64.4) 1.75 (1.54) 14.12 (1.53) 4.85 (1.09)

P - 0.001 0.36 0.001

F - 97.92 0.811 61.60

Marital status

Having a wife
124

(68.9)
2.65

(2.23) 15.00 (2.12) 5.23 (1.22)

Without wife 56 (31.1) 2.73 (1.78) 15.33 (1.67) 5.38 (0.86)

P - 0.089 0.22 0.40

F - 2.92 1.46 0.71

Education

Illiterate 42 (23.3)
2.97

(1.89)
15.5 (1.74) 5.58 (0.89)

Diploma 110 (61.1) 2.5 (1.87) 14.87 (2.00) 5.24 (1.17)

Bachelor's
degree

26 (14.4) 2.96
(3.10)

15.42 (2.30) 4.95 (1.15)

Variables No. (%)
STOP-
BANG

Epworth
Sleepiness

Fatigue
Severity

Diploma and
above 2 (1.1) 2.5 (3.53) 15.5 (2.12) 5.07 (1.31)

P - 0.55 0.27 0.13

F - 0.70 1.29 1.86

Satisfaction with
income

Low 125 (69.4) 2.92
(2.23)

15.33 (2.03) 5.38 (1.02)

Medium 55 (30.6) 2.12 (1.66) 14.58 (1.82) 5.05 (1.29)

Excellent 0 (0) 0 (0) 0 (0) 0 (0)

P - 0.01 0.019 0.07

F - 5.68 5.59 3.31

Age
37.58 ±

5.40 0.001 0.001 0.010

P - 10.46 11.47 6.75

F - 0.056 0.061 0.037

a Values are expressed as mean ± SD or No. (%).

Table 2 shows the score status based on high and low

risk. According to the findings, among patients with low

OSA risk, 87.3% were female. In contrast, among patients

with a high risk of OSA, 71.4% were male, indicating that

the risk of OSA is higher in men than in women with MS.

Additionally, the findings show that the mean ± SD

Epworth score in high-risk individuals was 16.41 (1.56),

while in low-risk individuals it was 14.27 (1.78),

indicating a poorer status of the Epworth score in

individuals with a high risk of OSA (Table 2).

Table 2. The Status of Sleep Quality According to the Investigated Variables in

Patients with Multiple Sclerosis a

Variables Low OSA Risk High OSA Risk

Gender

Man 1.78 ± 0.89 14 (12.7) 5.08 ± 1.46 50 (71.4)

Female 1.26 ± 1.21 96 (87.3) 4.10 ± 0.30 20 (28.6)

Marital status

Having a wife 1.22 ± 1.17 76 (69.1) 4.91 ± 1.54 48 (68.6)

Without wife 1.55 ± 1.21 34 (30.9) 4.54 ± 0.59 22 (31.4)

Education

Illiterate 1.62 ± 1.24 24 (21.8) 4.77 ± 0.73 18 (25.7)

Diploma 1.31 ± 1.17 70 (63.6) 4.57 ± 0.63 40 (57.1)

Bachelor's degree 1 ± 1.13 15 (13.6) 5.63 ± 2.94 11 (15.7)

Diploma and above 0.00 1 (0.9) 5.00 ± 0. 1 (1.4)

Satisfaction with income

Low 1.28 ± 1.30 67 (60.9) 4.81 ± 1.44 58 (82.9)

Medium 1.39 ± 1.00 43 (39.1) 4.75 ± 0.45 12 (17.1)

Excellent 0 ± 0 0 (0) 0 ± 0 0 (0)

Fatigue 4.87 ± 1.15 5.92 ± 0.69

Without 0 (0) 0 (0)

Moderate 22 (22) 0 (0)

Severe 88 (80) 70 (100)

Epworth 14.27 ± 1.78 16.41 ± 1.56
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Variables Low OSA Risk High OSA Risk

Mild 2 (2.8) 0 (0)

Intense 84 (76.4) 24 (34.3)

Dangerous 24 (21.8) 46 (65.7)

a Values are expressed as mean ± SD or No. (%).

5. Discussion

In the present study, 64.4% of the investigated

patients were female, and the overall age range of the

patients was 37 years. In the study by Koltuniuk et al., the

average age of the patients was around 36 years, and 80%

of the patients were female (23). In Johansson et al.'s

study, the average age was 38 years, and most patients

were female (24). In the study by Ma et al., the average

age of the patients was 40 years, and most of them were

women (25), which is consistent with the results of this

study.

According to the findings, the prevalence of OSA was

higher in men than in women. In the study by Bearpark

et al., it was 4.7% in men (26), in the study by Simpson et

al., it was 12.4% in patients aged 18 to 80 and male, and

5.7% in women of this age range (27). In the study of

Cunningham et al., this rate was 20.2% in men and 10% in

women (28). In Howard et al.'s study, 99% of men (29), in

Pack et al.'s study, 93% of men (30), and in a study by

Huhta et al., 96.5% of male patients had OSA (31). This is

consistent with the results of this study, showing that

the prevalence and risk of OSA were higher in men than

in women.

According to the results, the mean ± SD score of the

ESS questionnaire was 15.10 (1.99), with 108 (60%) of the

patients having intense sleep quality and 70 (38.9%)

having dangerous sleep quality. In the study by Aljundi

et al., mean ± SD was 8 (5.6) (32), and in the study by Ma

et al., it was 12.78 (5.14%) (25), which is lower than the

results of this study. On the other hand, in the study by

Kołtuniuk et al., pathological sleepiness was present in

12.5% of patients, moderate sleepiness in 28.9% of

patients, and severe sleepiness in 58.55% of patients (23).

The ESS questionnaire score of the present study is in

the intense range, which is lower than the results of the

study by Kołtuniuk et al., and it is not in line with this

study (23).

In the present study, the mean ± SD STOP-BANG score

is 2.67 (2.10), and 110 people (61%) have a score higher
than 3, indicating they are at risk of OSA, while 70 people

(39.9%) have a score less than 3, indicating a low risk of

developing OSA. In the study by Singh et al., 70% of MS

patients had a score higher than 3 (33). Similarly, in the

study by Dias et al., 43 people (42%) of the patients were

at risk of infection (34), which aligns with the results of

this study. On the other hand, in Yazdchi et al.'s study,

the mean ± SD STOP score was 0.66 (0.65), and 93

(90.29%) of the patients were at low risk for OSA, which

is much lower than the results of this study. Yazdchi et

al.'s study examined patients with a disability score of

less than 4 (35), while the current study examined

patients at all levels of disability, which seems to be one

of the reasons for the difference in the STOP score

results.

5.1. Conclusions

The prevalence of OSA and other sleep disorders in

patients with MS in Ilam was reported to be high.

Therefore, it is suggested that the necessary therapeutic

and rehabilitation interventions be carried out to

reduce OSA and increase the sleep quality of patients.
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