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Depression and sleep disturbances in patients with 
multiple sclerosis and correlation with associated 
fatigue

Introduction

Depression commonly accompanies multiple sclerosis 
(MS), with a prevalence of up to 50%.[1,2] Depression 
itself can manifest as fatigue. Symptoms of depression 
are often mistaken for fatigue  (loss of motivation, 
anhedonia), making this condition difficult to 
differentiate from MS‑associated fatigue. Studies in 
the past have shown longitudinal correlation between 
depression and fatigue.[3]

Regardless of any contribution to fatigue, depression 
should be addressed and treated, as it has substantial 
impact on quality of life.[4]

More than 60% of patients with MS complain of chronic 
sleep disturbances resulting in daytime sleepiness, 
increasing fatigue and depression.[5]

Specific sleep disorders or problems that may affect 
MS patients disproportionately include restless legs 
syndrome, periodic limb movement disorder, chronic 
insomnia, and circadian rhythm disturbances. MS patients 
with sleep disturbance also have significantly longer 
sleep latency and increased use of sleep medications. 
Fatigue worsens in MS patients with progressive disease 
especially once the ambulation is affected.[6]

Risks for chronic insomnia in MS patients may be 
secondary to pain, spasticity, depression, anxiety, 
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ABSTRACT

Objective: To observe prevalence of depression and sleep disturbances in multiple sclerosis  (MS) patients and 
their correlation with associated fatigue. Study Design and Setting: Prospective observation study in a university 
tertiary research hospital in India. Materials and Methods: Thirty‑one patients (6 male and 25 female) with definite 
MS (McDonald’s criteria) presented in out‑patient/admitted in the department of neurology (between February 2010 
and December 2011) were included in the study. Depression was assessed using Beck’s Depression Inventory (BDI). 
Sleep quality was assessed using Pittsburg Sleep Quality Index (PSQI). Disease severity was evaluated using the 
Kurtzke’s expanded disability status scale (EDSS). Fatigue was assessed using Krupp’s fatigue severity scale (FSS). We 
tried to observe correlation of depression and sleep disturbance with associated fatigue in MS patients. Results: The 
age of patients varied between 16 and 50 years (30.1 ± 9.1). The mean age at first symptom was 25.2 ± 6.4 years (range 
14-39 years). The prevalence of sleep disturbance and depression was 51.6% (16/31) each and fatigue 58.1% (18/31) 
in the study group. The PSQI scores were significantly greater in the patients with fatigue as compared with those 
without fatigue indicating poorer sleep quality is associated with fatigue in MS (P = 0.005). The BDI scores were 
also significantly higher in the fatigue group showing that severity of depression also strongly correlated with 
fatigue (P = 0.001). Conclusions: Depression and sleep disturbance in patients with MS is significantly correlated 
with associated fatigue.
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nocturia, medication effects, or primary sleep disorders 
such as restless leg syndrome or periodic limb movement 
disorder. Potential causes such as these must be 
addressed, as insomnia and poor sleep quality in MS 
patients correlate significantly with quality of life.

The objective of this study was to observe the prevalence 
of depression and sleep disturbances in MS patients and 
also to observe if there is a correlation between these 
features and associated fatigue.

Materials and Methods

This prospective study was conducted in a university 
tertiary research hospital in India. Thirty‑one MS patients 
reporting to the outpatient services/admitted in the 
department of neurology between February 2010 and 
December 2011 were included in the study. Informed 
consent was taken from all the patients for participation. 
Patients with definite MS (McDonald’s criteria)[7] were 
included in the study irrespective of age and gender. 
Patients who had an acute relapse in the preceding 
2 months, patients with systemic infections, those who 
had received pulse methylprednisolone during the 
past 4  weeks, and those who were already receiving 
medications for fatigue and depression were excluded 
from the study.

Disability in MS patients was assessed using Kurtzke’s 
expanded disability status scale  (EDSS).[8] This scale 
provides a score between 0 (very little disability with a 
normal neurological examination) and a maximum of 
10 (death due to MS). Levels 1-4.5 refer to people with 
a high degree of ambulatory ability and the subsequent 
levels 5-9.5 refer to the loss of ambulatory ability. In 
addition, it also provides eight subscale measurements 
called functional system scores. These systems include 
pyramidal, cerebellar, brainstem, sensory, bowel and 
bladder, visual, cerebral, and others  (miscellaneous 
associated symptoms). The functional systems are scored 
on a scale of 0 (low level of problems) to 5 (high level 
of problems) to reflect the level of disability observed 
clinically.

Fatigue was assessed using the Krupp Fatigue Severity 
Scale  (FSS),[9] which consists of nine items each rated 
on a 7 point scale, which has 5 equidistant anchor 
points – strongly disagree (1), rare (2-3), sometimes (4), 
frequently  (5-6), and strongly agree  (7). The score is 
obtained by computing the average of the nine items 
with higher scores indicating increasing fatigue severity. 
Patients having a total FSS score of 36 and above are 
categorized as having fatigue and those who have a 

score <36 are categorized as not having fatigue. History 
of medication use such as antidepressants, sedatives, 
and antihypertensives, which might have contributed 
to fatigue, was recorded.

Depression was assessed using Beck’s Depression 
Inventory (BDI),[10] which is a self rating questionnaire 
consisting of 21 groups of statements that evaluates 
the state of mood over the preceding 2 weeks. Higher 
scores (≥17) indicate greater severity of depression.

Sleep quality was assessed using the Pittsburgh sleep 
quality index (PSQI),[11] which measures the subjective 
sleep quality during the preceding 1‑month period. 
It consists of 19 self‑rated questions and 5 questions 
rated by the bed partner. The 19 items are grouped into 
7‑component scores  –  sleep quality, latency, duration, 
sleep efficiency, disturbances, use of sleep medication, 
and daytime dysfunction. These component scores were 
added to a global PSQI score with a range from 0 to 21, 
higher scores indicating worse sleep quality. PSQI scores 
of above 5 were taken as abnormal.

Scores of depression, sleep disturbance, and fatigue were 
noted down using these scales in all patients and data 
was analyzed.

Statistical analysis
Statistical analysis was performed using SPSS version 15 
software (SPSS Inc., Chicago, IL). Descriptive statistics 
included frequency, means, and standard deviation for 
quantitative variables such as age, age at first symptoms, 
number of episodes, EDSS and FSS scores, and duration 
of illness. All quantitative measures were treated 
with parametric statistical analysis such as Student’s 
t‑test, like; FSS, and BDI. Qualitative measures such as 
correlation of depression and sleep disturbance with 
associated fatigue were analyzed using Chi‑square test.

Results

Clinico‑demographic profile
This prospective study included 31  patients  (6  male 
and 25 female). The age of patients in the study ranged 
from 16 to 50 years (30.1 ± 9.1 years). The mean age at 
first symptom was 25.2 ± 6.4 years (range 14-39 years). 
The number of relapses (mean ± SD) was 4.7 ± 3.6 (range 
1-14) in the study. The mean duration of illness was 
4.9 ± 4.4 years (range 1–17 years). The mean EDSS score 
in the study was 3.5 ± 2.2 (range 1-8).

The clinical presentation of MS patients was as 
follows: A  total of 7  patients had clinical picture of 
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quadriparesis (22.6%), 15 patients had paraparesis (48.4%), 
18 patients (58.1%) had sensory disturbances, 22 patients 
had visual problems  (71%), 18  patients had sphincter 
disturbances (58.1%), 13 patients had diplopia (41.9%), 
10 patients had dysarthria (32.3%), and 8 patients had 
ataxia (25.8%).

Sleep quality and depression
Sixteen patients (51.6%) reported poor sleep quality with 
PSQI scores of >5. The PSQI scores were significantly 
greater in the patients with fatigue as compared with 
those without fatigue indicating that poor sleep quality 
is associated with fatigue in MS (P = 0.005). Excessive 
daytime sleepiness was higher in the group of patients 
with fatigue as compared with those without fatigue but 
the difference was not statistically significant (P = 0.058). 
Sixteen patients (16/31; 51.6%) had depression (BDI ≥ 17). 
The BDI scores were also significantly higher in the 
fatigue group showing that severity of depression also 
strongly correlated with fatigue (P = 0.001).

Profile of fatigue in patients with multiple sclerosis
The mean fatigue score was 38.7 ± 18.5  (range 11-63). 
This score was above the cut‑off value of 36 in the FSS. The 
prevalence of fatigue in the study was 58.1% (18/31). The 
mean age at first symptom was significantly greater in 
the group of MS patients with fatigue as compared with 
those without fatigue (P = 0.01) [Table 1].

Discussion

Many factors like depression, sleep quality, and disability 
affect fatigue associated with MS.[3] This hospital‑based 
prospective study was performed with 31  patients 
with MS. The objective was to observe prevalence of 
depression and sleep disturbances in MS patients and 
to observe if there is correlation between these factors 
and associated fatigue.

Poor sleep quality correlates strongly with severity of 
fatigue in patients with MS, which is believed to be due 

to restless leg syndrome, sleep disordered breathing 
and circadian rhythm abnormalities.[12] Up to 80% of 
MS patients suffer from fatigue with more than 60% 
poor sleepers, which leads to reduced quality of life. 
More than 50% of MS patients complain of chronic 
sleep disturbances resulting in daytime sleepiness, 
increasing fatigue, and depression. These patients have 
significantly longer sleep latency and increased use of 
sleep medications.[5] Poor sleep and fatigue was seen 
less prevalent in our study but highlights the important 
comorbidities associated with MS.

Increase in sleep disturbance in Remitting Relapsing 
Multiple Sclerosis  (RRMS) could be explained by the 
patho‑physiology of illness. Demyelinated lesions and 
inflammatory responses from RRMS may disrupt the 
sleep–wake cycle by interfering with response of the 
suprachiasmatic nucleus of the brain. It has also been 
reported that women with RRMS have more daytime 
sleepiness, poorer sleep quality, and hypnotic medication 
use than do healthy women.[13]

Depression, night‑time leg cramps, younger age, 
pain, female sex, fatigue, shorter duration of MS, and 
nocturia are all associated with disturbed sleep.[14] Sleep 
disturbance in female patients is found to be more 
than in males with similar illness, other chronically ill 
population, or the general population.[15] In our study, 
patients with fatigue tended to be older as compared 
with patients without fatigue, had poorer sleep quality 
and had greater severity of depression according to the 
BDI scores. Comparison between genders for prevalence 
of depression and sleep disturbances is not possible 
in the present study as we had predominantly female 
patients (80%).

As in the general population, major depressive 
disorder (MDD) is more prevalent in women with MS 
than in men.[16] The precise etiology of the elevated 
rate of depression in persons with MS is not known, 
and a combination of psycho‑social, neurobiological, 
and disease‑related factors is likely.[17] Depression in 
MS may be a psychological reaction to the uncertainty 
of living with an unpredictable chronic condition.[18] 
The contribution of MS‑related cognitive deficits and 
resulting social stress and problems with occupational 
performance could be other culprits.[19] Recent stressful 
life events and chronic stress show an association with 
depression in persons with MS.[16] Social support has 
a protective effect and women with MS reported less 
social support than men with MS, perhaps contributing 
to higher rates of depression in women.[20] A direct or 
indirect association between MS‑related neurobiological 
factors including altered immune function, central 

Table 1: Comparison between patients of MS with and 
without fatigue-sleep quality and depression
Factors FSS < 36 

(n=13)
FSS-36 and 

above (n=18)
P value 

Age in years 25.2±8.1 33.5±8.2 0.01
Age at 1st symptom (years) 20.9±3.6 28.3±6.2 0.001
EDSS 2.7±2.4 3.9±2.01 0.131
PSQI 3.6±2.8 8.1±4.7 0.005
Excessive daytime sleepiness (%) 1 (7.7) 7 (38.9) 0.058
BDI 6.9±7.1 23.8±13.0 0.001
*FSS: Fatigue severity scale, EDSS: Expanded disability severity scale, 
PSQI: Pittsburg’s sleep quality scale, BDI: Beck’s depression inventory
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nervous system  (CNS) lesions, and abnormalities in 
hypothalamic functioning is suggested as other reasons 
for the excess depression seen in MS patients.[17] The 
results of studies that examine the association between 
neurobiological pathology and depressive symptoms 
are inconclusive.[21] Both lesions in the right temporal 
region of the brain as well as lesions in specific regions 
of the left side of the brain have been associated with 
a greater incidence of MDD.[22,23] The role of disease 
modifying therapies such as interferon also has come 
under scrutiny. Although there is evidence of an 
increased risk of depressive symptoms with interferon 
use, methodological differences in the studies, especially 
in how depression is defined and measured, preclude 
a definitive conclusion about this association. Other 
factors that have been examined for an association with 
depression are age and severity, course and duration 
of MS.[24]

Depressive symptoms fluctuate over time in MS patient 
but do not show a tendency to an overall significant 
increase or decrease as a whole. Younger age, longer 
time since diagnosis of MS, progressive forms of MS and 
greater extent of functional limitation are predictors of 
greater depressive symptoms in the initial phase. With 
the exception of functional limitation, which shows an 
association with depression at all time periods, these 
variables do not predict the changes in depressive 
symptoms over time.[25]

Prevalence of depression would vary with BDI cut‑off 
scores. One study reported prevalence of depression as 
19% in a population‑based sample of patients with MS 
with the BDI cut‑off score >13. It rose to 40% when BDI 
cut‑off score was brought down to 10.[26] Another study 
reported a prevalence of 42% for clinically depressive 
symptoms in MS.[27] Most of the studies have reported 
significantly more prevalence of depression in MS 
patients as compared with the general population. In our 
study, depression was prevalent in more than half of the 
patients (cut‑off point: 16, according to BDI). However, 
severity of depression was observed to be significantly 
greater in MS patients with associated fatigue.

Conclusions

Prevalence of depression and sleep disturbance is high 
in patients with MS as is the prevalence of fatigue. Our 
study showed significant correlation between depression 
and fatigue in MS patients. Similarly sleep quality was 
observed to be poor in more than half of the patients in 
the study, and was statistically significantly correlated 
with MS associated fatigue. Day time sleepiness was also 

higher in the group with associated fatigue but did not 
reach significant level.

Limitations of the study
The study had a relatively small sample size. 
A  longitudinal study with larger sample size would 
provide more insight regarding correlation between 
depression, sleep disturbance, and associated fatigue.
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