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Abstract. – OBJECTIVE: Multiple sclerosis 
(MS) is a chronic disease characterized by re-
lapses and remissions, causing physical disabili-
ty and affecting individuals psychosocially. In this 
study, we aimed to assess anxiety and depression 
levels, sleep, and quality of life in MS patients. 

PATIENTS AND METHODS: The study in-
cluded 66 participants, 30 healthy controls, and 
36 patients diagnosed with MS. All participants 
were administered the Sociodemographic and 
Clinical Data Form, Multiple Sclerosis Quality of 
Life Instrument (MSQOL-54), Pittsburgh Sleep 
Quality Index (PSQI), Expanded Disability Sta-
tus Scale (EDSS), Beck Depression Inventory 
(BDI), and Beck Anxiety Inventory (BAI). 

RESULTS: The PSQI, EDSS, BDI, and BAI 
scores of MS patients were found to be sig-
nificantly higher, while the MSQOL-54 score 
was considerably lower than the healthy con-
trol group (p<0.001). In the patient group, there 
was a positive correlation between PSQI score 
and BDI (r=0.599, p<0.001) and BAI (r=0.633, 
p<0.001), while there was a negative correlation 
between PSQI and MSQOL-54 (r=0.705, p<0.001) 
and the duration of MS diagnosis (r=-0.364, 
p=0.029). A positive correlation was found be-
tween the EDSS score and BDI (r=0.401, p=0.015) 
and the number of hospitalizations (r=0.566, 
p<0.001). There was a significant negative cor-
relation observed between MSQOL-54 and BDI 
(r=-0.807, p<0.001) as well as BAI (r=-0.834, 
p<0.001). There is a significant positive relation-
ship between BDI and BAI (r=0.828, p<0.001).

CONCLUSIONS: Our research revealed that indi-
viduals diagnosed with multiple sclerosis exhibit el-
evated levels of anxiety and depression symptoms 
when compared to a healthy control group. Addi-
tionally, they tend to experience lower sleep quali-
ty and overall quality of life. The provision of neces-
sary psychiatric interventions to these patients fol-
lowing their diagnosis can enable them to accept 
the disease and actively participate in treatment, 
thereby positively impacting their quality of life.
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ity of life.

Introduction

Multiple sclerosis (MS) is a disease of the 
central nervous system characterized by the de-
velopment of plaques caused by inflammation. It 
primarily impacts young adults and can lead to 
disability by harming the myelin sheath surroun-
ding neurons1. Globally, this condition affects 2.3 
million individuals and is observed in women twi-
ce as frequently as in men2. MS has four clinical 
forms. The most common type, constituting ap-
proximately 85% of the cases, is the relapsing-re-
mitting type. It is characterized by distinct attacks 
that develop over days or weeks and are followed 
by a period without seizures. Between attacks, the 
patient’s neurological function does not worsen. 
Relapses and gradual neurological deterioration 
unrelated to acute attacks characterize the secon-
dary progressive type. A continuous functional 
decline from the onset of the disease without 
relapses describes the primary progressive type. 
The progressive relapsing type is characterized by 
a steady functional decrease from the beginning 
of the disease, with acute attacks occurring later 
and stacking on top of each other3. 

In the clinic, MS, fatigue, walking difficulties, 
muscle weakness and spasticity, urinary tract di-
sorders, and psychiatric disorders can be observed4.

Recent studies5 indicate that individuals with 
multiple sclerosis (MS) are at risk for sleep disor-
ders, and these disorders contribute to fatigue and 
other chronic symptoms of MS. Sleep disorders in 
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Does anxiety, depression, and sleep levels 
affect the quality of life in patients diagnosed 
with multiple sclerosis?
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MS patients are often underrecognized and untrea-
ted. It is known that over time, depression is more 
common in multiple sclerosis (MS) disease, but 
anxiety, bipolar disorder, panic disorder, and sui-
cide attempts also accompany it6-8. Research9 sug-
gests that in addition to the secondary emotional 
reactions that develop in response to the disabling 
nature of the disease itself, structural central ner-
vous system damage in MS can also contribute 
to the development of psychiatric symptoms. It is 
known that fatigue, along with the disability, de-
pression, and anxiety symptoms observed in the 
clinical presentation of MS, also reduces the quality 
of life10. Existing studies have not comprehensively 
evaluated disability status, anxiety, depression, sle-
ep patterns, and quality of life in MS patients.

Patients and Methods

Local ethics committee approval was obtained 
in 2021 with the reference number 28.09.2021-
3968. This study was conducted according to 
the ethical standards outlined in the revision of 
the Helsinki Declaration of 1983 and its later 
amendments. This study calculated the sample 
size using G*Power version 3.1.9.2 software. The 
sample size calculation was based on the survey 
by Kaya et al11 (Relationship between quality of 
life, depression, and anxiety in multiple sclerosis). 
The patient group included 40 individuals who 
visited the Fethi Sekin City Hospital Neurology 
Clinic between October 2022 and August 2023 
and met the study criteria for a diagnosis of multi-
ple sclerosis. The healthy control group consisted 
of 35 healthy individuals who visited Fethi Sekin 
City Hospital annually for regular check-ups and 
had no medical issues. Participants, who were ini-
tially evaluated by a neurologist, later underwent 
approximately 30-minute structured interviews 
conducted by a psychiatrist according to DSM-5 
criteria. After obtaining signed written consent 
from all participants, the Sociodemographic and 
Clinical Data Form, Multiple Sclerosis Quality 
of Life Instrument (MSQOL-54), Pittsburgh Sle-
ep Quality Index (PSQI), Expanded Disability 
Status Scale (EDSS), Beck Depression Inventory 
(BDI), and Beck Anxiety Inventory (BAI) were 
completed. Our sample group comprised these 
subtypes because relapsing-remitting and primary 
progressive types are more commonly seen in MS 
than other subtypes. The study did not include un-
stable MS patients with any relapse events in the 
past 30 days before the survey, individuals unable 

to answer questions, illiterate participants, those 
with hearing and speech impairments, individuals 
with a history of alcohol and substance use in the 
last six months, those under 18 years of age, and 
patients with neurological diseases other than 
MS. Four patients with MS were excluded from 
the study because they left scale questions unan-
swered. Five individuals from the healthy group 
withdrew from participating in the study.

The Scales Used in the Study

Sociodemographic and clinical data form
The Sociodemographic and Clinical Data 

Form is a semi-structured questionnaire prepared 
by the researchers, which includes sociodemo-
graphic information about the participants such 
as age, gender, place of residence, economic sta-
tus, as well as clinical data like disease duration 
and the presence of other comorbid conditions.

Expanded Disability Status Scale (EDSS)
The most commonly used and well-defined 

scale for assessing the disability status of MS 
patients is the Expanded Disability Status Scale 
(EDSS). The EDSS is an ordinal scale; patients 
are evaluated on a scale ranging from 0 to 10 
points. A score of 0 on the EDSS indicates nor-
mal health, while a score of 10 indicates death 
due to MS, which is rare. In the EDSS, scores 
increase as multiple sclerosis (MS) worsens. An 
EDSS score of 2.0 indicates minimal disability, 
4.0 indicates moderate disability, but the patient 
can walk unassisted, 6.0 indicates the need for 
assistance with walking aids, and 8.0 indicates 
wheelchair dependence12. A Turkish validity and 
reliability study has been conducted13. This study 
calculated the Cronbach’s alpha reliability coeffi-
cient for the scale as 0.89.

The Pittsburgh Sleep Quality Index (PSQI)
The Pittsburgh Sleep Quality Index (PSQI) con-

sists of questions about assessing sleep quality over 
the past month14. A total PSQI score of ≤5 indicates 
“good sleep quality”, while >5 indicates “poor sleep 
quality”. A Turkish validation and reliability study 
has been conducted15. In this study, the Cronbach’s 
alpha value of the scale was found to be 0.77.

Multiple Sclerosis Quality of Life-54 
(MSQOL-54) is one of the most critical scales 
among this measures16. It is a scale created by ad-
ding 18 MS-specific items to the SF-36, which con-
tains 36 questions about the overall quality of life. 
A high scale score indicates a high quality of life. 
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Turkish validity and reliability studies have been 
conducted17. This study calculated the Cronbach’s 
alpha coefficient for the total scale as α=0.95.

Beck Depression Inventory (BDI)
It was developed to measure the risk of depres-

sion, the level of depressive symptoms, and the 
severity of depressive symptoms in adults18. The 
scale score increases as depressive symptoms in-
crease. Validity and reliability studies19 have been 
conducted. In this study, the Cronbach’s alpha 
reliability coefficient for the scale was calculated 
as 0.74 for the entire scale.

Beck Anxiety Inventory (BAI)
The Beck Anxiety Inventory (BAI), developed 

by Beck and colleagues in 1988, is a self-as-
sessment scale used to determine the frequen-
cy of anxiety symptoms experienced by indivi-
duals20,21. The scale score increases as anxiety 
symptoms increase. It has been validated and 
tested for Reliability in Turkey. In this study, the 
Cronbach’s alpha reliability coefficient for the 
scale was calculated as 0.86 for the entire scale.

Statistical Analysis
The analyses were conducted using the SPSS 

22 software package (Statistical Package for So-
cial Sciences; IBM Corp., Armonk, NY, USA). 
In the study, descriptive data for categorical 
variables were presented as n (%); continuous 
variables were presented as mean ± standard 
deviation (Mean ± SD). The Chi-square analysis 
(Pearson Chi-square) was applied to compare ca-
tegorical variables between groups. The normali-
ty of continuous variables was assessed using the 
Kolmogorov-Smirnov test. In comparing binary 
groups, the Student’s t-test was used for variables 
showing normal distribution, and the Mann-Whi-
tney U-test was used for variables not showing 
normal distribution. Spearman correlation test 
was used to examine the relationship between 
continuous variables. The level of statistical si-
gnificance was set at p<0.05.

Results

The study included 66 participants, consisting 
of 36 patients and 30 controls. In the patient group, 
72.2% were female; in the control group, 56.7% 
were female, and no significant difference was ob-
served (p=0.187). The mean age of the patients was 
34.3±9.3 years, while the mean age of the control 

group was 33.3±6.5 years, and no significant dif-
ference was observed between them (p=0.630). 
The presence of additional psychiatric disorders 
(p<0.001) and a history of psychiatric treatment 
(p=0.004) were significantly higher in the patient 
group compared to the control group (Table I).

Of the patients, 86.1% had the Relapsing-Re-
mitting type of MS, while 13.9% had the Primary 
Progressive type. 69.4% of the patients had an 
annual attack rate of 1, while 30.6% had two or 
more attacks. 36.1% of the patients had their most 
recent attack within 0-6 months, 11.1% had it wi-
thin 6-12 months, and 52.8% had it more than 12 
months ago. 58.3% of the patients have been ho-
spitalized 1-3 times due to MS, while 41.7% have 
been hospitalized more than three times. The ave-
rage time elapsed since the diagnosis of multiple 
sclerosis (MS) stands at 4.2±5.8 years (Table II).

The patient group had significantly higher 
PSQI, EDSS, BDI, and BAI scores compared to 
the control group, while the MSQOL-54 score 
was significantly lower (p<0.001) (Table III).

A positive correlation was observed between 
PSQI score and BDI and BAI in the patient group. 
In contrast, a negative correlation was observed 
between PSQI and MSQOL-54 and the duration of 
MS diagnosis. A positive significant relationship 
was found between EDSS score and BDI and the 
number of hospital admissions. There was a nega-
tive significant correlation between MSOOL-54, 
BDI, and BAI. There is a positive, meaningful 
relationship between BDI and BAI (Table IV).

Discussion

We found that anxiety and depression symp-
toms were higher in multiple sclerosis patients 
compared to the healthy control group, and the 
quality of sleep and life were worse. As multiple 
sclerosis progresses chronically, the individuals’ 
sleep quality deteriorates; those with poor sle-
ep quality experience increased symptoms of 
depression and anxiety, ultimately leading to a 
decreased quality of life. We observed that as 
disability rates increased in individuals with MS, 
hospitalization duration increased, and these pa-
tients exhibited higher depressive symptoms.

Throughout their lifetime, depression accompa-
nies multiple sclerosis patients at a rate of 30.5%, 
while anxiety is present at a rate of 22.1%22. De-
pression in MS patients can be attributed to various 
factors. It may arise from biological factors such 
as the involvement of plaques22,23. However, it can 
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Table I. Group comparison of sociodemographic and disease-related characteristics.

		  Patients (n=36)	 Control (n=30)

		  N	 %	 N	 %	 p*

Gender	 Female	 26	 72.2	 17	 56.7	 0.187
	 Male	 10	 27.8	 13	 43.3	
Age, Mean±SD		          34.3±9.3		        33.3±6.5	 0.630**
Marital status	 Single	 14	 38.9	 12	 40.0	 0.927
	 Married	 22	 61.1	 18	 60.0	
Education status	 Elementary school 	 7	 19.4	 12	 40.0	 0.066
	 High school and above	 29	 80.6	 18	 60.0	
Place of residence	 Rural	 3	 8.3	 5	 16.7	 0.452
	 Urban	 33	 91.7	 25	 83.3	
Economic status	 Low	 8	 22.2	 11	 36.7	 0.197
	 Medium	 28	 77.8	 19	 63.3	
Employment status	 Yes	 21	 58.3	 19	 63.3	 0.679
	 No	 15	 41,7	 11	 36.7	
Comorbid psychiatric disorder	 Yes	 12	 33.3	 0	 .0	 <0.001
	 No	 24	 66.7	 30	 100.0	
Psychiatric treatment history	 Yes	 13	 36.1	 2	 6.7	 0.004
	 No	 23	 63.9	 28	 93.3	
Smoking	 Yes	 15	 41.7	 7	 23.3	 0.116
	 No	 21	 58.3	 23	 76.7	
Alcohol-substance abuse	 Yes	 1	 2.8	 1	 3.3	 0.896
	 No	 35	 97.2	 29	 96.7	

*Chi-square analysis, **Student’s t-test were applied.

Table II. Patients’ disease-related characteristics.

		  Number	 %

Type of MS	 Relapsing-remitting	 31	 86.1
	 Primary progressive	 5	 13.9

Annual attack rate	 1	 25	 69.4
	 ≥2	 11	 30.6

Last attack	 0-6 month	 13	 36.1
	 6-12 month	 4	 11.1
	 >12 month	 19	 52.8

Hospitalizations due to MS	 1-3 times	 21	 58.3
	 >3	 15	 41.7

Duration of MS diagnosis, Mean±SD		                   4.2±5.8

Table III. Comparison of scale scores between groups.

	 Patient	 Control	 p*
	 Mean±SD	 Mean±SD

Pittsburgh Sleep Quality Index	 6.0±5.2	 1.1±1.4	 <0.001
Expanded Disability Status Scale	 2.4±.9	 .0±.0	 <0.001
Multiple Sclerosis Quality of Life Instrument -54	 66.1±12.8	 83.9±13.3	 <0.001
Beck Depression Inventory	 12.7±10.3	 5.1±5.3	 <0.001
Beck Anxiety Inventory	 15.0±12.3	 4.7±5.3	 <0.001

*The Mann-Whitney U test was applied.
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also be associated with aspects of the symptoms 
of this neurological condition, including disability, 
frequent medical interventions, uncertainty, and 
a perceived absence of social support24-26. It is 
known that anxiety in MS patients can result from 
plaques in regions like the amygdala and cerebral 
cortex and psychosocial factors27. As expected, we 
also found that our patient group’s BDI and BAI 
scale scores were higher than those of the heal-
thy control group. Individuals with mental health 
disorders typically exhibit poorer sleep quality 
than the general populace28. It is known that sle-
ep disorders, including insomnia, restless legs 
syndrome, sleep-related movement disorders, and 
sleep-related breathing disorders, frequently co-
exist in multiple sclerosis patients29. Mosarrezaii 
et al30 reported that sleep disorders are present in 
approximately 70% of MS patients. Zhang et al31 
administered the Pittsburgh Sleep Quality Index 
(PSQI) to 221 MS-diagnosed patients, and among 
the 142 patients who correctly completed the sca-
les, three out of four experienced sleep disorders. 

Similarly, in a study conducted on MS patients, 
we observed excessive daytime sleepiness and 

other sleep-related issues in these patients. We 
believe this situation may be attributed to sleep 
problems secondary to anxiety and depression 
that occur in patients alongside the symptoms of 
multiple sclerosis, such as spasticity, pain, and 
fatigue. We believe that sleep disturbances, pos-
sibly due to anxiety and depression, may affect 
the immune system32, potentially worsening MS 
symptoms and exacerbating sleep problems.

It is known that individuals with sleep di-
sorders have a lower quality of life33,34. MS 
patients with insufficient sleep often complain 
of excessive daytime sleepiness, concentration 
difficulties, memory and learning deficits, mood 
changes, and fatigue33,35. Furthermore, as in our 
findings, sleep problems tend to increase with 
the duration of MS disease36. Another study37 
involving 152 MS patients found that sleep 
disorders are common in MS patients, and the 
presence of sleep disorders (insomnia and dayti-
me sleepiness) significantly affects the quality 
of life of these patients. We also observed that 
the patients had poor sleep and low quality of 
life. Sehanovic et al38 reported that as disability 

Table IV. In the patient group, the correlation of scale scores.

		  Pittsburgh	 Expanded	 Multiple Sclerosis	 Beck	 Beck
		  Sleep 	 Disability 	 Quality of Life 	 Depression 	 Anxiety
		  Quality Index 	 Status Scale 	 Instrument -54 	 Inventory	 Inventory

Expanded Disability	 r	 .178				  
Status Scale	 p	 .298				  

Multiple Sclerosis Quality	 r	 -.705	 -.241			 
of Life Instrument -54	 p	 .000	 .156			 

Beck Depression Inventory	 r	 .599	 .401	 -.807		
	 p	 .000	 .015	 .000		

Beck Anxiety Inventory	 r	 .633	 .250	 -.834	 .828	
	 p	 .000	 .142	 .000	 .000	

Age	 r	 .084	 .183	 -.128	 .181	 .120
	 p	 .628	 .286	 .457	 .290	 .486

Duration of MS diagnosis	 r	 -.364	 .094	 .210	 -.085	 -.241
	 p	 .029	 .585	 .218	 .623	 .157

Annual attack frequency	 r	 .190	 .177	 -.003	 -.058	 -.047
	 p	 .268	 .301	 .987	 .736	 .788

The most recent attack	 r	 -.226	 -.021	 .116	 -.079	 -.174
	 p	 .186	 .904	 .502	 .647	 .309

Number of hospitalizations	 r	 .185	 .566	 -.114	 .255	 .111
	 p	 .279	 .000	 .507	 .133	 .518
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increased in MS patients, depressive symptoms 
increased, and the patient’s quality of life de-
teriorated. It is expected that various factors 
such as fear, anxiety, loneliness, hopelessness, 
depression, and sleep problems can negatively 
affect the quality of life in chronic illnesses39. 
Yeni et al40 reported in their study with 89 MS 
patients and 262 healthy control subjects that 
anxiety, depression, and sleep problems were 
determinants of physical and mental quality of 
life. Our data support Yeni et al40 in this regard.

Our patient group consisted of 72.2% female 
participants with a mean age of 34.3±9.3 years. It 
is known that MS is more commonly observed in 
young adults and females41. In our sample group, 
we observed that MS patients had a history of 
psychiatric medication use, and some were cur-
rently using them. This finding supports the data 
Marrie et al42 reported in 2022.

The cross-sectional nature of our study and the 
use of psychiatric medication by some patients in our 
sample are among the limitations of our research. 

Conclusions

We observed high levels of anxiety and de-
pression, poor sleep, and quality of life in patien-
ts with chronic and disabling multiple sclerosis. 
The symptoms such as fatigue, weakness, and 
pain observed in the MS clinic can overshadow 
psychiatric disorders, and unless the patient expli-
citly mentions them, they may go unnoticed by 
neurologists. However, anxiety, depression, and 
sleep disorders also significantly affect patients’ 
quality of life. Our study proves to be vital in in-
creasing awareness among patients and physicians 
of multiple sclerosis and providing psychosocial 
support for the detected mental health issues. Fol-
lowing the diagnosis of multiple sclerosis, psychia-
tric pharmacological and behavioral interventions 
have the potential to facilitate the formation of 
cognitive schemas that promote patients’ self-awa-
reness regarding their treatment-related strengths. 
Consequently, this process may contribute to de-
veloping a constructive illness perception model, 
enhancing patients’ ability to engage in treatment 
and adhere to it effectively and actively.
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