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A Demographic and Polysomnographic Investigation of 
Fatigue and Sleep Disorders in Patients with Multiple 
Sclerosis

Amaç: Multipl skleroz (MS) hastalarında demografik, klinik ve 
polisomnografik verilerle yorgunluk ve uyku bozukluklarını araştırmak ve 
yaşam kalitesi üzerine etkilerini göstermektir.
Gereç ve Yöntem: Çalışmaya polisomnografi (PSG), Yorgunluk Şiddeti 
ölçeği, Epworth Uykululuk ölçeği (EUÖ), Pittsburg Uyku Kalitesi indeksi, 
Beck Depresyon ve Anksiyete envanteri ile değerlendirilen 30 MS hastası 
alındı. İnterferon kullanan (n=16) ve kullanmayan (n=14) hastalar, tüm 
parametrelerde birbirleriyle karşılaştırıldı; EUÖ ve PSG verileri 19 sağlıklı 
kişiden oluşan bir kontrol grubu ile karşılaştırıldı. Kısa form-36 (SF-36) 
verileri ise toplum normlarıyla karşılaştırıldı.
Bulgular: Hastaların %86,7’sinde santral yorgunluk olduğu görüldü. 
PSG’de, interferon kullanmayanların evre N2 uyku süresi, kullananlara 
göre anlamlı olarak daha uzun kaydedildi (p<0,001). PSG’ye göre, 
toplam uyku süresi, uyku etkinliği, evre N3 ve hızlı göz hareketi süresi, 
solunum bozukluğu indeksi ortalaması, uyku latansı ve toplam bacak 
hareketlerinin ortalama değeri, hasta grubunda kontrol grubuna göre 
anlamlı oranda yüksek bulundu (p<0,001). SF-36’nın tüm parametreleri 
hastalarda anlamlı olarak daha düşüktü (p<0,001). Evre N3 uyku süresi 
uzunluğu, SF-36’nın fiziksel bileşen özeti ile ilişkili bulundu (p<0,001).
Sonuç: MS hastalarında yüksek düzeyde yorgunluk, ek olarak nesnel ve 
öznel uyku parametrelerinde önemli ölçüde bozukluklar bulunmaktadır. 
Çalışmamızda bu hastaların yaşam kalitesindeki tüm bileşenlerin önemli 
ölçüde azaldığı ortaya konmaktadır. Ayrıca çalışmamız derin uyku 
süresinin fiziksel aktivite ile ilişkili olduğunu göstermiş, MS hastalarında 
uyku değerlendirmesinin önemini vurgulamıştır.
Anahtar Kelimeler: Yorgunluk, uyku bozuklukları, multipl skleroz, 
polisomnografi

Objective: To investigate fatigue and sleep disorders based on 
demographic, clinical and polysomnographic data and show their 
effects on the quality of life in multiple sclerosis (MS) patients.
Materials and Methods: Thirty MS patients were enrolled in the study 
depending on the results of the polysomnography (PSG), Fatigue 
Severity scale, Epworth Sleepiness scale (ESS), Pittsburgh Sleep Quality 
Iindex, Beck Depression and Anxiety inventories. Patients, using (n=16) 
and non-using (n=14) interferon, were compared with each other in 
all parameters; ESS and PSG data were compared with a control group 
consisting of 19 healthy people. Short form-36 (SF-36) data were also 
compared with the society norms.
Results: Central fatigue was observed in 86.7% of the patients. PSG 
data revealed that stage N2 sleep duration of those who did not use 
interferon was significantly longer than those who used it (p<0.001). 
According to the PSG, total sleep time, sleep efficiency, stage N3 and 
rapid eye movement time, mean respiratory disturbance index, sleep 
latency and the mean value of total leg movements were significantly 
higher in the patient group than in the control group (p<0.001). All 
parameters of SF-36 were significantly lower in patient group (p<0.001). 
The stage N3 sleep time length was found related with physical 
component summary of SF-36 (p<0.001).
Conclusion: MS patients have high level of fatigue and additionally 
there are weighty disturbances in objective and subjective sleep 
parameters. Our findings were revealed that all the components of 
quality of life decreased significantly in these patients. Furthermore, our 
study showed that deep sleep duration was related with physical activity 
and emphasized the importance of sleep evaluation in MS patients.
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Introduction
Multiple sclerosis (MS) is a chronic disease which affects 
the central nervous system, characterized by attacks and/
or progression caused by inflammation and demyelination in 
the optic nerve, brain, and spinal cord and usually seen in the 
young adult population (1,2).
Chronic complaints which are frequently back claimed in 
clinical practice; it is as important as the attacks seen in the 
course of the disease and causing the disability. “Fatigue”, 
seen in more than 80% of patients and defined as the ‘most 
annoying’ complaint by one in four of them, is one of the 
prolonged complaints that negatively affect the quality of life 
(3). Even though many clinical conditions, sleep disorders, and 
psychiatric illness have been associated with this complaint but 
the mechanism of fatigue in MS patients has not been clarified, 
yet (4,5). Since there is no objective examination or laboratory 
test, different scales have been developed for fatigue diagnosis. 
“Fatigue Severity scale (FSS)” is one of the scales frequently 
used in MS patients and demonstrates fatigue (6).
It is of course expected that sleep disorders, which are very 
common in the general population, might exist as comorbid 
diseases in MS patients. In addition, symptoms such as pain, 
bladder dysfunction, side effects of medications, anxiety and 
depression are also known to affect sleep quality of the person 
with MS. However the studies done so far have shown that 
there is a close relationship between some sleep disorders 
and MS (7). For example, it was reported that the prevalence 
of Restless Legs syndrome (RLS) was four times higher in MS 
patients than in the normal population (8). In addition to 
subjective sleep scales, polysomnographic evaluation have 
been used more and more every day to correctly identify sleep 
disorders in MS patients (9).
It was proved by many studies that the quality of life in MS 
which is a progressive disease is influenced negatively by many 
factors. Fatigue and sleep disorders are independent factors that 
cause physical and mental disability leading to poor quality of 
life (10-12).
In the current study, it was aimed to show fatigue and sleep 
disorders seen in MS patients in the light of some demographic 
data and psychiatric conditions that may cause comorbidity. It 
was also aimed to reveal subjective and objective sleep data that 
might have an impact on the quality of life in MS patients who 
have complained about fatigue and sleep disturbances.

Materials and Methods
This study was conducted in accordance with the Declaration 
of Helsinki, and the approval of Uludağ University Medical 
Research Ethics Committee, dated 09.07.2015 and numbered 
438.

Participants 

Thirty MS patients, who had been admitted to the sleep clinic 
with complaints of fatigue and sleep disturbance and whose 
neurological evaluation and Expanded Disability Status scale 
(EDSS) scoring performed by a neurologist were enrolled in 
the study. In addition, these patients were evaluated with 
the Epworth Sleepiness scale (ESS), Pittsburg Sleep Quality 
index (PSQI) and were observed with polysomnography (PSG) 

overnight. Patients who did not have a definite diagnosis of MS, 
followed up with a clinical or radiologically isolated syndrome 
diagnosis, also who had a regular antidepressant use within the 
last three months were not included.

Data Collection

Demographic information of participants was recorded 
relation to age, gender, MS clinical subtype, EDSS score, 
immunomodulatory therapy (IMT) in practice. Beck depression 
(BECK-D) and Beck Anxiety scales (BECK-A) were administered 
to demonstrate the mood profile of these patients. Short form-
36 (SF-36) was used to assess the quality of life assessment. 
In terms of IMT, patients were divided into two groups; the 
ones (n=16) using interferon (IFN) of which adverse effects on 
sleep have been reported many times, and the ones with other 
immunomodulatory drug treatments (n=14). Fatigue levels, 
subjective and objective sleep data, psychometric evaluations 
and quality of life measures were analyzed comparatively 
between the patients using IFN and non-users. ESS and PSG 
values of the patients were compared with control group of 
19 healthy individuals. Additionally, SF-36 scores are compared 
with normative data of Turkey which determined by 1279 
healthy volunteers in 2006 (13).

Statistical Analysis

The normal distribution suitability of the variables was examined 
by the Shapiro-Wilk test. Variables were expressed as mean ± 
standard deviation or median (minimum-maximum) values. 
Independent Double Sample t-test or Mann-Whitney U test 
was used in the comparison between the groups according to 
the normality test result. Categorical variables were compared 
between groups using chi-square test. Statistical analyzes were 
performed using SPSS (IBM Corp. Released 2012. IBM SPSS 
Statistics for Windows, Version 21.0, Armonk, NY: IBM Corp.) A 
p value of <0.05 was considered statistically significant.

Results
Of the 30 patients participated in the study, 20 (66.70%) were 
female and 10 (33.30%) were male; the mean age was found as 
41 (20-62). The clinical subtypes of MS were 83.30% relapsing 
remitting type and 16.70% secondary progressive type. The 
EDSS scores were used as the main criteria for the disability 
of the patients. The median value of EDSS score was 2 (0-6). 
All participants were using IMT. IFN was used in 16 patients 
(53.40%) and other drugs (Glatiramer acetate, Fingolimod, 
Natalizumab, Teriflunomide) were used in 14 patients (46.60%) 
(Table 1).
According to BECK-D scale, 43.30% of the patients had various 
degrees of depression and 76.70% of the patients had anxiety 
disorder according to BECK-A scale. It was shown that there was 
no significant relationship between depression and IMT usage.
Fatigue was observed in 86.70% of patients according to FSS. It 
was found that there were no significant correlations between 
the variables such as EDSS score, medication, psychometric 
evaluation which might have an effect on the fatigue scores 
(Table 1).
The data gathered with ESS revealed that 8 patients (26.7%) 
had excessive daytime sleepiness. When compared with the 
control group this ratio was found to be similar (26.30%) (Table 
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1). Subjective bad sleep quality was determined in 26 patients 
(86.70%) with PSQI total score and sleep quality of 4 patients 
(13.30%) was evaluated normal (Table 1).
The number of patients who fulfilled the criteria for clinical RLS 
was 3 (10%). It was also found that 9 patients (30%) identified 
similar or imitator various complaints with RLS while 18 patients 
(60%) had no complaints. Statistics of two subgroups as IFN 
users and non-users shown that there were no significant 
difference among fatigue, daytime sleepiness, subjective sleep 
quality parameters, psychometric measures, RLS findings and 
quality of life measures (Table 1). 
According to PSG data; there were “fragmented sleep” findings 
(associated with insomnia) in 7 patients (23,3%), Obstructive 
Sleep Apnea syndrome in 5 patients (16,3%), “simple 
snoring” in 4 patients (13,3%), periodic limb movement 
disorder (PLMD) in 3 patients (10%) and “increased deep 
slow wave sleep” in 2 patients (26,7%). Additionally 8 
patients (26,7%) were found to have normal objective sleep 
parameters (Table 2). It was also observed that the number 
of patients diagnosed as PLMD with PSG was 3 (10%) and 

only one of them (3.33%) met the clinical diagnostic criteria 
of RLS. 
The polysomnographic evaluation of the patients was based 
on total recording time (TRT), total sleep time (TST), sleep 
latency (LAT), sleep efficiency (SE), duration of non-rapid eye 
movement (NREM) sleep stages (N1, N2, N3), REM sleep 
duration (R), respiratory distress index (RDI), average oxygen 
saturation rate (AvO2) and the number of total leg movement 
(TLM) parameters (Table 3). The determined PSG parameters 
were compared with the control group data. It was found out 
that TST, SE, N3, R and RDI median values were significantly 
higher in the control group (p<0.001). On the other hand, in 
the patient group, LAT and TLM median values were found 
significantly higher than the control group (p<0.001). 
In addition, in the control group, the mean values of TRT and R 
were significantly higher than the patients’ (p<0.001) whereas 
the mean values of N1 and N2 were higher in the patient group. 
However, AvO2 values were not found significantly different 
between two groups (Table 4). When polysomnographic data 
were compared between subgroups which users and nonusers 
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Table 1. Demographical and clinical data for the patients

General
(n=30)

IFN (+)
(n=16)

IFN (-)
(n=14)

IFN (+) and 
IFN (-) p 

Control
(n=19)

General 
and control p 

Female/male 20/10 10/6 10/4 0.709 12/7 0.801

Average age 41.06±8.49 42.12±8.49 39.85±8.65 0.476 30.15±5.49 0.000

MS clinical type (RR/SP) 25/5 13/3 12/2 1.000 - -

EDSS - median (min-max) 2 (0-6) 2.5 (0-6) 2 (0-5.5) 0.759 - -

FSS-fatigue  (+/-) 26/4 14/2 12/2 1.000 - -

ESS-sleepiness (+/-) 8/22 4/12 4/10 1.000 5/14 0.978

PSQI-poor sleep (+/-) 26/4 13/3 13/1 0.602 - -

RLS (+/-) 3/27 3/13 0/14 - - -

BECK-depression (+/-) 13/17 6/10 7/7 0.491 - -

BECK-anxiety (+/-) 23/7 11/5 12/2 0.399 - -

SF-36-PCS-median
(min-max)

39.85
(23.30-59.20)

39.90
(23.30-53.30)

39.85
(24.70-59.20)

1.000 - -

SF-36-MCS-median
(min-max)

40.15
(23.20-60.70)

40.15
(26.00-58.90)

39.60
(23.20-60.70)

0.854 - -

IFN: Interferon treatment, MS: Multiple sklerosis, RR: Relapsing remitting type, SP: Seconder progressive type, EDSS: Expanded Disability Status scale, FSS: Fatigue Severity 
scale, ESS: Epworth Sleepiness scale, PSQI: Pittsburg Sleep Quality index, RLS: Restless Legs syndrome, MCS: Mental Component summary,  PCS: Physical Component 
summary, min: Minimim, max: Maximum, SF-36: Short form-36

Table 2. Polisomnographic diagnoses

Diagnose Patient (n) Percentage

Fragmanted sleep 7 %23.3

OSA 5 %16.7

Simple snoring 4 %13.3

PLMD 3 %10

Increase of deep slow wave sleep 2 %6,7

RBD 1 %3.3

Normal 8 %26.7

Total 30 %100

OSA: Obstructive sleep apnea, PLMD: Periodic limb movement disorder, RBD: Rapid eye movement sleep behavior disorder
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of IFN, it was observed that the duration of N2 sleep was 
significantly longer in nonusers (p<0.001) (Table 5). 
TST, LAT and SE data, which are common parameters in 
objective PSG measurements and in subjective PSQI scores 
which based on patients evaluations about their own sleep 
were compared each other. The results showed that there 
was no significant difference between subjective and objective 
evaluations of sleep in the light of these parameters. It was seen 
that there was no linear relationship between the PSQI scores 
of the patients and whether PSG diagnosis was normal or not. 

When the patients were evaluated in terms of their quality of 
life, it was seen that all parameters of SF-36 were significantly 
below the social norms (p<0.001) (Table 6) The results of the 
study showed that there was no significant effect of IFN use on 
the quality of life. Also, no significant influence of the increase 
in EDSS scores on the physical and mental components of the 
quality of life was found. 
When PSG data and the sub-parameters of SF-36 were evaluated 
together, a significant correlation between the increase in N3 
deep sleep duration in PSG and the high mean value of the 
physical component summary (PCS) of SF-36 was observed 
(p<0.001). However, no statistically significant difference was 
found between the mental component summary (MCS) of 
SF-36 and patients’ PSG results were evaluated as normal or 
pathological (Table 7).

Discussion

Fatigue, one of the most important problems that push 
patients out of everyday life, regardless of disability level of 
them, was found to be 86.7% high in the study, in accordance 
with many examples in the literature (14-16). Because there 
is no objective examination or diagnostic method, fatigue 
can be recognized and treated clinically only if the patient’s 
statement can be understood correctly. While expressing this 
complaint, patients can describe many things such as fatigue, 
exhaustion, dementia, energy loss. Among these, the most 
frequently mentioned definition is daytime sleepiness (17). In 
the current study, while fatigue was discovered in 86.7% of 
the patients who frequently mentioned “fatigue” and “daytime 
sleepiness”, excessive daytime sleepiness was found in only 
26.7% according to the ESS scale. This result was found to 
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Table 3. Median values of polysomnographic parameters 

PSG 
parameters

Patient (n) Median Minimum Maximum

TRT 30 409.9 279 540

TST 30 369 203.1 438

N1 30 23.2 5 56

N2 30 169.9 63.5 267.4

N3 30 88 19.5 196.2

R 30 62.5 15.5 115.5

LAT 30 15.2 1 360

SE 30 86.8 45.2 97.2

RDI 30 0.9 0 32

AvO2 sat. 30 96.9 94 98.3

TLM 30 9.4 0 393.9

TRT: Total recording time, TST: Total sleep time, N1: Stage N1, N2: Stage N2, 
N3: Stage N3, R: Rapid eye movement stage, LAT: Sleep latency,  SE: Sleep 
efficiency, RDI: Respiratory distress ındex, AvO2: Average oxygen saturation rate, 
TLM: Total leg movement

Table 4. Comparison of median and mean values ​​of polysomnography between patient and control group

PSG parameters Patient
(n=30)

Control
(n=19)

p

Median values

TST
(min-max)

369.00
(203.10-438.70)

401.00
(385.00-441.00)

0.000

N3
(min-max)

88.00
(19.50-196.20)

159.00
(146.00-196.00)

0.000

LAT
(min-max)

15.25
(1.00-360.00)

6.00
(2.00-14.00)

0.008

SE
(min-max)

86.80
(45.20-97.20)

96.00
(92.00-98.00)

0.000

RDI
(min-max)

0.95
(0.00-32.00)

2.00
(1.00-6.00)

0.003

AvO2
(min-max)

96.90
(93.60-98.30

97.00
(96.00-99.00)

0.334

TLM
(min-max)

9.45
(0.00-393.90)

1.00
(0.00-4.00)

0.002

Mean values

TRT 416.52±52.06 443.63±30.61 0.046

N1 25.55±14.11 15.47±2.69 0.001

N2 172.60±54.27 111.68±9.00 0.000

R 61.00±25.99 97.10±8.47 0.000

TRT: Total recording time, TST: Total sleep time, N1: Stage N1, N2: Stage N2, N3: Stage N3, R: Rapid eye movement stage, LAT: Sleep latency, SE: Sleep efficiency,  
RDI: Respiratory distress ındex, AvO2: Average oxygen saturation rate, TLM: Total leg movement, min: Minimim, max: Maximum
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be similar to the control group with no health problems. 
Moreover, when two data are evaluated together, it seems 
possible to claim that there was a clear distinction between 
these two complaints which were frequently expressed by 
patients in the same way. However, it should not be forgotten 
that central exhaustion may be a secondary symptom for a 
sleep disturbance.
There are many studies emphasizing the importance of 
polysomnographic evaluation in the management of fatigue 
(17-19). The most important contribution of PSG in this 

process is to be able to find out the possible accompanying 
or underlying sleep disorder. The result of the study revealed 
that there was no linear relationship between objective PSG 
findings of patients with fatigue and those without fatigue. 
The PSG findings were found to be normal in about one-third 
of patients who have severe fatigue shown by the FSS. On 
the other hand, when the PSG results of the patients without 
fatigue were examined, it was observed that none of them had 
a normal sleep diagnosis. It is obvious that poor sleep quality 
is not always the cause of fatigue. These different conditions 
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Table 5. Comparison of polysomnography data among patient groups using and not using interferon

PSG Parameters General
(n=30)

IFN (+)
(n=16)

IFN (-)
(n=14)

p

Median values

TRT
(min-max)

409.90
(279.00-540.00)

405.85
(299.80-540.00)

414.70
(279.00-495.80)

0.790ᵇ

TST
(min-max)

369.00
(203.10-438.70)

369.65
(203.10-438.70)

369.00
(246.00-433.40)

0.637ᵇ

N1
(min-max)

23.25
(5.00-56.00)

24.75
(5.00-56.00)

19.75
(7.50-39.00)

0.473ᵇ

N2
(min-max)

169.90
(63.50-267.40)

153.25
(63.50-238.50)

207.00
(95.50-267.40)

0.031ᵇ

N3
(min-max)

88.00
(19.50-196.20)

97.80
(19.50-196.20)

86.25
(19.50-158.30)

0.580ᵇ

R
(min-max)

62.50
(15.50-115.50)

71.00
(15.50-104.00)

50.00
(20.00-115.50)

0.224ᵇ

LAT
(min-max)

15.25
(1.00-360.00)

20.25
(1.00-129.50)

7.00
(1.00-360.00)

0.154ᵇ

SE
(min-max)

86.80
(45.20-97.20)

85.05
(45.20-97.20)

89.30
(73.00-97.10)

0.637ᵇ

RDI
(min-max)

0.95
(0.00-32.00)

0.75
(0.00-32.00)

1.40
(0.00-12.00)

0.667ᵇ

AvO2
(min-max)

96.90
(93.60-98.30

96.85
(93.60-98.20)

97.60
(95.30-98.30)

0.154ᵇ

TLM
(min-max)

9.45
(0.00-393.90)

8.60
(0.00-393.90)

11.60
(0.00-123.30)

0.951ᵇ

IFN: Interferon treatment, TRT: Total recording time, TST: Total sleep time, N1: Stage N1, N2: Stage N2, N3: Stage N3, R: Rapid eye movement stage,  LAT: Sleep latency, 
SE: Sleep efficiency, RDI: Respiratory distress ındex, AvO2: Average oxygen saturation rate, TLM: Total leg movement, min: Minimim, max: Maximum

Table 6. Comparison of mean values ​​of short form-36 quality of life sub-parameters of patients with society norms

SF-36 Patient (n) Mean values Standart deviation p

PF 30 57.6 27.4 <0.001

RP 30 47.5 40.1 <0.001

BP 30 63.8 23.8 <0.001

GH 30 39.8 17 <0.001

VT 30 30.6 18.2 <0.001

SF 30 59.9 26.9 <0.001

RE 30 60 37.5 <0.001

MH 30 56 18.3 <0.001

PCS 30 39.1 10.2 <0.001

MCS 30 40.5 9.2 <0.001

PF: Physical functioning, RP: Physical role functioning, BP: Bodily pain, GH: General health perceptions, VT: Vitality, SF: Social role functionin, RE: Emotional role functioning, 
MH: Mental health, PCS: Physical component summary, MCS: Mental component summary, SF-36: Short form-36
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should be distinguished from each other, and PSG is one of the 
most important instruments for differential diagnosis.
Many studies have shown that fatigue increases with age and 
EDSS level (20). However, in our study, a significant effect of 
the demographic data including these two factors on fatigue 
could not be found. 
Schreiber et al. (21) elaborated that the main factors contributing 
to fatigue in MS patients were personal characteristics, working 
with the body, to cope with the disease, anxiety, depression 
and these factors interacted with each other. Accordingly, 
especially high rates of depression and anxiety found in the 
patients suggest that fatigue is multifactorial.
Because of the neurodegenerative process, sleep quality in MS 
patients is far more important for a good learning, sustainable 
memory, new synapse formation and plasticity. There are many 
studies on sleep disorders in MS patients, approaching it from 
various angles (9,17,22). Contrary to other studies, this subject 
was explored in a multidirectional and comprehensive way in 
our study.
It has been pointed out in many studies done so far (23,24) 
that as the EDSS scores increase, fatigue and sleep disorder 
parameters may increase. However, in our study, no linear 
relationship was found. The patients with high EDSS scores 
who were followed up at the MS clinic, are less speaking out 
about sleep disturbances. In this respect, it is possible to claim 
that the patients may have to face more serious problems as 
multifunctional disabilities which seen in the high levels of 
EDSS. Which also not means that they have no complaints 
about fatigue and sleep disturbance.
In our study, it was observed that 12 patients had various 
complaints such as “uneasiness, discomfort in the legs”. When 
these patients were evaluated with clinical RLS criteria, only 3 
patients had definite RLS diagnosis. In MS patients, it is very 

important not to skip some clinical diagnoses such as RLS, 
but it is very significant to distinguish it from many imitator 
complaints such as muscle-joint aches, cramps, varicosities, 
spasticity, clonus, neuropathic pain and so on. In addition, it 
should be kept in mind that complaints frequently referred 
to “neuropathic pain” may also be a symptom for RLS in the 
MS patients. If the complaints of the patients are not explored 
by taking adequate time, any given treatment is likely to be 
unsuccessful. 
It is obviously seen that subjective and objective sleep quality 
parameters in MS patients were distorted at different rates, 
whether sleep disorder was diagnosed in PSG or not. In a 
PSG-based study conducted by Chen et al. (19) with 21 
MS patients and 11 controls, no significant difference in the 
duration of sleep in MS patients compared to controls was 
found. However, In our study, it was observed that N3 and R 
periods, which define deep sleep phases are very important for 
the cognitive skills and organization of the long time memory, 
were significantly shorter patients than the control group. In 
a PSG-based study conducted by Kaynak et al. (9) including 
37 MS patients and 11 control group, N2, N3 and R sleep 
durations were found to be shorter in patients than in the 
control group. Moreover, in another study including 30 MS 
patients and 30 control groups, it was claimed that R sleep 
duration was shortened in MS patients, which is consistent 
with the data of our study (17). All these results suggest that 
sleep disorders will worsen “learning and memory” problems 
commonly seen in MS patients.
It has been expressed many times in MS patients that IFN use 
contributes to sleep disorders (25). When we examined the 
objective PSG parameters among patients who did or did not 
use IFN in our study, N2 sleep duration was significantly longer 
in those who did not use IFN (p<0.001). In the literature, 
studies that investigate the relationship between IFN use and 
objective PSG data are rare. In a study based on actigraphy 
data from 42 patients with MS in 2010 which performed by 
Mendozzi et al. (26), it has been noted that on the nights of 
IFN-β injection, the sleep efficacy decreased by an average of 
5% compared to other nights. In 2012, Braley and Chervin 
(27) conducted another study with 48 MS patients, which was 
generally focused on the effect of using IMT on PSG data, and 
it was stated that only the apnea-hypopnea index decreased 
and the other parameters remained unchanged in patients 
which receiving IMT.
Regarding the use of IFN only, Raison et al. (28) conducted a 
study in 2010, which aimed to investigate the effects of IFN-
alpha use on the PSG parameters in 31 patients with hepatitis 
C who did not previously complain about sleep disorder. The 
results of the study showed that the sleep efficacy and N3 sleep 
duration decreased in the group using IFN and REM latency and 
N2 sleep duration increased. However, in order to establish a 
healthy relationship between IFN use and PSG data, there is a 
need for further studies to be conducted with large populations 
of patients with standardized doses, frequency and duration of 
IFN use.
In our study, the sleep disorders frequently seen in MS patients 
who applied to the sleep clinic with complaints of fatigue and 
sleep disorders were defined respectively as insomnia related 
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Table 7. Relationship between polysomnography parameters 
and short orm-36 physical component summary and mental 
component summary

PSG parameters SF-36 (PCS) SF-36 (MCS)

r p r p

TRT 0.03 0.885 -0.23 0.232

TST 0.17 0.379 -0.10 0.588

N1 -0.12 0.530 -0.04 0.844

N2 -0.21 0.266 0.16 0.385

N3 0.42 0.021 -0.19 0.326

R 0.10 0.612 -0.25 0.180

LAT -0.32 0.087 0.31 0.098

SE 0.24 0.199 -0.06 0.765

RDI -0.01 0.969 -0.03 0.872

Av02 0.05 0.778 -0.09 0.629

TLM 0.03 0.881 0.05 0.784

PSG: Polysomnography, PCS: Physical component summary, MCS: Mental 
component summary TRT: Total recording time, TST: Total sleep time, N1: 
Stage N1, N2: Stage N2, N3: Stage N3, R: Rapid eye movement stage, LAT: 
Sleep latency, SE: Sleep efficiency, RDI: Respiratory distress ındex, AvO2: Average 
oxygen saturation rate, TLM: Total leg movement, r: Spearman correalation 
coefficient, SF-36: Short form-36
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findings, sleep respiratory disorders and sleep movement 
disorders, and the data found to be consistent with many 
studies in the literature (28,29). It is seen that the evaluation 
of MS patients with sleep disturbance by PSG and if necessary, 
to consult with a sleep disorder specialist will contribute to the 
quality of life of the patients.
The result of our study revealed that the quality of life 
scales of MS patients with various sleep disturbances were 
decreased significantly compared to the average of the 
society. Depending on the findings of our study, it is difficult 
to distinguish whether this is due to MS disease only or 
coexistence of MS and sleep disorder. However, new quality-
of-life studies with MS patients with and without sleep 
disturbances may independently demonstrate the negative 
effect of sleep disturbances.
The results of a PSG and SF-36 based study with MS patients 
without any sleep disorder, conducted by Trojan et al. (22) 
in 2012, showed that sleep period changes, the number of 
awakening, N1 sleep duration, apnea-hypopnea index, and 
total arousal index values were inversely proportional to 
the SF-36 MCS (MCS). It was also found that TST, SE and 
R parameters were directly proportional to MCS, and no 
significant relationship between PCS and any PSG parameters 
was discovered. However, our study revealed that increase in N3 
deep sleep duration evaluated by PSG was significantly related 
to the increase of PCS values (p<0.001). This result needs to 
be underlined in terms of drawing attention to the importance 
of deep sleep in providing physical competence. There was 
no significant relationship between MCS and any parameters 
of PSG in our study. In addition, no significant difference was 
found between the mental component of the quality of life of 
the MS patients whose polysomnographic evaluative results 
were normal or pathological.
Our study was conducted with a limited number of MS patients 
with fatigue and sleep disturbance complaints. There is a 
need for extensive studies with a large number of randomly 
assigned MS patients. It is also important to make cognitive 
measurements of the patients to evaluate the results accordingly 
in studies where subjective scales are used. Our study did not 
assess the cognitive status of patients.

Conclusion

MS is an illness that affects the quality of life negatively at 
every stage of the disease, which also cause different kinds 
of disabilities. When this disease evaluated by the clinician, 
multidisciplinary approach is needed. The first and most 
important strategy for solving the problems faced by MS 
patients is to listen carefully to the complaints and to give 
enough time for the patient. The awareness of the treating 
physician in this regard will greatly contribute positively to the 
morbidity of the disease.
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