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Abstract

Background Multiple sclerosis (MS) is an inflammatory demyelinating central nervous system disease with diverse
clinical manifestations. The present study aimed to compare the psychiatric outcomes of MS patients with full
ambulatory versus impaired ambulatory function and identify the potential risk factors for disability in MS. Seventy
MS patients were classified into two groups based on their Expanded Disability Status Scale (EDSS) scores, Group A:
full ambulatory (EDSS <4.5) (N=48), Group B: impaired ambulatory (EDSS > 5) (N=22). All participants were evalu-
ated by the Socioeconomic Scale, Hamilton Anxiety Scale, Hamilton Depression Scale, Brief Psychiatric Rating Scale,
and The Pittsburgh Sleep Quality Index.

Results In the total cohort (N=70), females represented (77.1%). The mean age was 31.16 £6.46, the mean age

of onset was 26 +6.083, and the mean disease duration was 5.33 +3.653 years which was less in Group A than in
Group B. Relapsing—remitting multiple sclerosis (RRMS) was the most common presentation (80%), representing
93.6% of Group A. Group A reported more severe depression and anxiety, while Group B had more poor sleep qual-
ity. Correlation analysis showed increased relapses, progressive-relapsing multiple sclerosis (PRMS), cervical or dorsal
plaques, sensory or motor manifestations, and precipitancy increased disability, while RRMS type decreased disability.

Conclusions Full ambulatory MS patients had high anxiety and depression, while impaired ambulatory MS patients
had poor sleep quality. Associated factors for disability were frequent relapses, plaque location, MS subtype, sphincter,
and sensory symptoms.

Trial registration clinicaltrials.gov, NCT05029830. Registered: September 01, 2021, https://clinicaltrials.gov/ct2/show/
NCT05029830
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Background
Multiple sclerosis (MS) is an inflammatory demyelinat-
ing central nervous system disease characterized by vari-
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disease’s course is highly unpredictable and typically
marked by relapses and remissions [2].

Moreover, MS is associated with various psychiatric
disorders, including depression, manic-depressive illness,
anxiety disorders, euphoria, pathological laughing and
crying, and psychosis [3]. Mood disorders (MD) are the
most prevalent type of psychiatric illness. They are more
common in people with MS than in the general popula-
tion, with a higher annual prevalence ratio of depressive
and anxiety symptoms compared to people of similar
socioeconomic status, age, sex, and geographic location
[4]. Several studies investigated the correlation between
MD and MS therapy’s adverse effects [5]. Many disease-
modifying therapies (DMTs), particularly interferon beta,
have been linked to the emergence of depressive symp-
toms [6]. Nonetheless, several studies have shown that
past therapy for depression can predict the development
of depressive syndrome in MS patients while receiv-
ing DMTs [7]. Since the development of depression and
anxiety under DMTs may diminish treatment adherence,
identifying and treating MD in MS patients is essential
for enhancing patient compliance [8].

MS is a chronic neurological disorder that can compro-
mise patients’ quality of life (QoL) due to different factors,
including disability degree, MS subtype, and personal fac-
tors like social support, education, age, and employment
[9]. The QoL encompasses numerous aspects of a per-
son’s life, such as their overall health, including mental,
physical, and social functions. The impairment of QoL in
people with MS cannot be fully explained by neurologi-
cal dysfunction, highlighting the inadequacies of measur-
ing disability with the Expanded Disability Status Scale
(EDSS) alone [10]. Additionally, psychiatric comorbidity
with MS leads to reduced QoL, increased fatigue levels,
and decreased adherence to DMTs [11].

Several studies investigated the psychiatric symptoms
in patients with MS [11-13], but few studies have been
conducted to detect the relationship between psycho-
logical factors and disability in MS [14]. Moreover, few
studies investigated the psychiatric manifestations of
Egyptian MS patients [15]. The present study aimed to
compare the psychiatric outcomes of MS patients with
full ambulatory versus impaired ambulatory function and
identify the potential risk factors for disability in MS.

Methods

Study design and setting

A cross-sectional study was conducted at the Neurology
department in the Neurology, Psychiatry, and Neurosur-
gery Hospital, Assiut University Hospitals, from September
2021 to October 2022.
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Participants and clinical data collection

In total, 70 participants were recruited for the study.
The inclusion criteria were: (a) a diagnosis of multi-
ple sclerosis according to the revised McDonald cri-
teria for 2017, regardless of therapy; (b) an age range
between 18 and 40 years; and (c) both genders were
included. The exclusion criteria were as follows: (a)
age below 18 or over 40, (b) a history or current sub-
stance use, (c) a history of previous psychiatric dis-
orders before MS onset, (d) a history of suggestive or
diagnosed collagen disease such as Bechet disease, and
(e) a history suggestive of other neurological or medi-
cal diseases.

All eligible participants underwent a comprehensive
medical history, physical and neurological examina-
tions, and psychiatric evaluation. Diagnostic and Statis-
tical Manual of Mental Disorders-5th Edition (DSM-5)
(American Psychiatric Association, 2013) [16] was
used to diagnose the psychiatric disorders by using the
Structured Clinical Interview for DSM-5 Disorders—
Clinician Version (SCID-5-CV) during the psychiatric
interview [17]. Also, the revised McDonald Criteria
2017 [18] was used to diagnose multiple sclerosis. The
disease course was classified as relapsing—remitting MS
(RRMS), primary progressive MS (PPMS), progressive
relapsing MS (PRMS), and secondary progressive MS
(SPMS), as well as a clinically isolated syndrome (CIS),
based on revised McDonald criteria from 2017 [18].

Neurophysiological and imaging data collection

Visual evoked potential (VEP)

VEP was used to confirm the presence of visual pathol-
ogy or to discover subclinical asymptomatic visual
pathway involvement [19]. VEP was done with the
Nihon Kohden MEB-7102 (Nihon Kohden Corp.,
Tokyo, Japan) according to the technical parameters
recommended by the American Society for Clinical
Evoked Potentials and International Federation of Clin-
ical Neurophysiology for visual system testing [20, 21].
VEP was recorded for each eye averaging 200 responses
using surface recording electrodes over the occipital
lobe using stimulation with a shift of a checkerboard
pattern (black and white), and the checkerboard pat-
tern is reversed (black to white to black) at a rate of 1
or 2 per second. Each eye was examined multiple times.
After storing the data, the peak latencies of N75, P100,
and N145 were determined. According to the depart-
ment’s normative data, the average VEP P100 latency
was (94 + 8) milliseconds. The VEP variables were con-
sidered abnormal if at least one of the patient’s eyes had
a delayed P100 latency.
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MRI data collection and interpretation

Brain and spine MRIs were performed on all patients
using a 1.5 Tesla (Magnetom Sempra, Siemens, Erlan-
gen, Germany) and reassessed at the evaluation time.
The images were analyzed by a radiologist with experi-
ence in neuroradiology who was blind to the patient’s
clinical presentation and the outcomes of the para-
clinical testing. On a T2-weighted MRI, the MS lesions
were recognized as regions of focal hyperintensity (T2,
T2-FLAIR, or similar). These patches are rounded to
oval in shape, and their sizes range in diameter from a
few millimeters (mm) to more than one or two centim-
eters. Their long axis must be at least 3 mm to satisfy
diagnostic requirements, although topography must
also be considered. Lesions were classified into five cat-
egories based on their anatomical locations: infraten-
torial, juxtacortical, subcortical, periventricular, and
cortical [22].

Scales and questionnaires

The participants were classified into two groups based on
their EDSS scores; Group A: full ambulatory (EDSS <4.5)
(N=48), Group B: impaired ambulatory (EDSS>5)
(N=22). In addition, every participant filled out the
socioeconomic scale (SES), the Hamilton Anxiety Scale
(HAM-A), the Hamilton Depression Scale (HAM-D), the
Brief Psychiatric Rating Scale (BPRS), and the Pittsburgh
Sleep Quality Index (PSQI).

Expanded Disability Status Scale (EDSS)

EDSS is a method for measuring disability based on a cli-
nician’s neurological examination [23]. The EDSS meas-
ures disability by assigning a Functional System Score
(FSS) to each of the eight Functional Systems (FS). It is
a ranking system with 0.5-point increments from 0 (nor-
mal neurological examination) to 10 (death due to MS).
Lower values on the EDSS scale represent neurological
impairments, while higher values (>EDSS 6) represent
the disabilities of MS patients. The difference between
EDSS 4 and 6 largely depends on a person’s walking abil-
ity [24]. Because walking is affected by up to 89%, as
measured by an EDSS score between 4.5 and 5 [25, 26],
the EDSS could be classified into two levels; the first lev-
els, 1.0 to 4.5, corresponding to people with full ambula-
tory ability, and the subsequent levels 5.0 to 9.5 represent
a loss of ambulatory ability [23, 27].

Socioeconomic Scale (SES)

We determined the social burden and socioeconomic
classes using the Arabic version of the socioeconomic
scale [28]. It includes four primary variables: the educa-
tional level of the father and mother, their occupation,
the total family income, and the family’s lifestyle.
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Hamilton Anxiety Scale (HAM-A)

A 14-item scale measures the level of a patient’s anxi-
ety. Each item has multiple symptoms, and each group
of symptoms is rated on a scale from 0 to 4, with a score
of 4 representing the most severe condition. These scores
generate an overall anxiety severity score ranging from
0 to 56 [29]. The degree of anxiety severity is extracted
according to the following criteria: scores (14 to 17, mild
anxiety); (18 to 24, moderate anxiety); and (25 to 30,
severe anxiety) [30].

Hamilton Depression Scale (HAM-D)

The 17-item scale was designed to measure the severity
of depressive symptoms, such as low mood, insomnia,
agitation, anxiety, and weight loss [31]. The degree of
depression severity is extracted according to the follow-
ing criteria: (0 to 7 normal scores), (8 to 13 mild depres-
sion), (14 to 18 moderate depression), (19 to 22 severe
depression), (23 and above very severe depression) (31).

Brief Psychiatric Rating Scale (BPRS)

BPRS is one of the most widely used instruments for
rapid screening for the presence and severity of psychiat-
ric disorders [32]. The 24-item BPRS (version 4.0) evalu-
ated 24 psychiatric symptoms [33]. The presence and
severity of each psychiatric symptom were rated on a
scale from 1 (absent) to 7 (extremely severe). Thus, scores
can range from 24 to 168, with lower scores indicating
less severe psychopathology [32].

The Pittsburgh Sleep Quality Index (PSQI)

It is a self-reported questionnaire that assesses sleep
quality and disturbances over one month. Nineteen items
yield seven “domains” sleep-related scores on subjective
sleep quality, latency, duration, habitual efficiency, dis-
turbances, use of sleeping medications, and daytime dys-
function. The total PSQI score ranges from 0 to 21, with
higher scores reflecting a poorer night-time sleep qual-
ity [34]. A cut-off value of>5 indicates poor sleep qual-
ity and is a sign of relevant sleep disturbances in at least
two sub-scales or moderate problems in more than three
sub-scales [34]. For this reason, the optimal cut-off score
(separating good from poor sleepers) is 5 [35].

Statistical analysis

Statistical analysis was conducted using Statistical Pack-
age for the Social Sciences (IBM SPSS Statistics for
Windows, Version 26.0; Armonk, NY: IBM Corp.). A
frequency and proportion analysis was performed for
qualitative variables, while quantitative variables were
presented as (mean+ SD). The Pearson Chi-square test
was used to compare categorical variables, Mann—Whit-
ney U-test was used to compare the mean values of two
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independent groups with skewed data, and the Student’s
t-test for the normal distributed mean value. Spearman
correlation was applied, and a point-biserial correlation
coefficient was utilized to correlate dichotomous and
continuous variables. Multivariate linear regression was
used to identify possible risk factors for disability and
psychiatric problems in MS. The p-value of<0.05 was
considered statistically significant.

Result

Sociodemographic data of studied groups

A total of 70 patients who met the inclusion require-
ments were identified. Table 1 summarizes the sociode-
mographic characteristics. There was no statistically
significant difference between the studied groups regard-
ing socioeconomic status. Most participants were mar-
ried females with middle socioeconomic status (Table 1).

Clinical and imaging data of studied groups

Table 2 summarizes the studied groups’ clinical char-
acteristics, clinical presentations, imaging, and visual
evoked potential findings. There were no statistically

Table 1 Sociodemographic data of the studied groups
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significant differences in the age of onset and the mean
duration of illness between both groups. 80% of the par-
ticipants had RRMS, with a higher significant percentage
(93.8%) in Group A. PRMS had a higher percentage in
Group B than in Group A. There was a statistically sig-
nificant difference in the number of relapses in Group B
compared to Group A (p value <0.0001*). 41.4% of par-
ticipants (29/70) received DMT, with interferons being
the most used (28.6%), with no significant difference
between groups (Table 2).

Regarding clinical presentations, there was a statisti-
cally significant difference between groups for all clini-
cal manifestations except cerebellar manifestation. All
participants in Group B had motor manifestations, while
about a third of Group A (37.5%) did not. In Group B, the
percentage of participants who complained of sensory
affection and sphincter manifestations was significantly
higher than in Group A (95.5% vs. 72.9%, 50% vs. 14.6%,
respectively). In Group B, bilateral optic affection was
more prevalent (27.3%) than in Group A (4.2%) (Table 2).

Regarding the distribution of MS plaque in the MRI,
the juxta cortical distribution was significantly higher in

X2 or t or z value

Total participants Group A (N=48) Group B (N=22) p-value
(N=70)
Age (mean+5SD) 31.16+£6.46 31.06+£649 31.36+6.52 0.032 0.8584#
Gender
Male 16 (22.9%) 11 (22.9%) 5 (22.7%) 0.0001 0.986
Female 54 (77.1%) 37 (77.1%) 17 (77.3%)
Level of education
lliterate 8(11.4%) 7 (14.6%) 1(4.5%) 5.502 0.138
Primary education 1 (1.4%) 1(2.1%) 0 (0%)
Secondary education 28 (40%) 15 (31.3%) 13 (59.1%)
University 33 (47.1%) 25 (52.1%) 8 (36.4%)
Marital state
Single 15 (21.4%) 11 (22.9%) 4(18.2%) 4.55 0.207
Married 53(75.7%) 37 (77.1%) 16 (72.7%)
Divorced 1(1.4%) 0 (0%) 1 (4.5%)
Widow 1(1.4%) 0 (0%) 1(4.5%)
Medical comorbidity
Diabetes mellitus 5(7.1%) 4(8.3%) 1(4.5%) 0.326 0495
Hypertension 3(4.3%) 2 (4.2%) 1 (4.5%) 0.005 0.684
Cardiac disease 1(1.4%) 1(2.1%) 0 (0%) 0.465 0.686
Family history of psychiatric disorders 2 (2.9%) 1(2.1%) 1 (4.5%) 0329 0.533
Cigarette Smoking 2 (2.9%) 1(2.1%) 1 (4.5%) 0329 0.533
Socioeconomic status (mean+SD) 112.27+£33.65 107.24+27.055 123.265+43.57 354 0.064*
Low 5(7.1%) 4 (8.3%) 1 (4.5%) 0.707 0.702
Middle 60 (85.7%) 40 (83.3%) 20 (90.9%)
High 5(7.1%) 4 (8.3%) 1 (4.5%)

Group A: full ambulatory (EDSS < 4.5), Group B: impaired ambulatory (EDSS > 5). DMT: disease-modifying therapy. “By Student’s t-test
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Table 2 Clinical characteristics, clinical presentations, imaging, and visual evoked potential of the studied groups

Total participants Group A (N=48) Group B (N=22) p-value
(N=70)
Age of onset (mean +SD) 26+6.083 2627 +5.76 25.38+6.86 0.828
Duration of illness (mean +SD) 533+3653 479+3313 6.57+4.154 0.128
Type of MS
RRMS 56 (80%) 44 (93.6%) 11 (50%) 0.001*
PRMS 13 (18.6%) 3(6.4%) 10 (45.5%)
PPMS 1(1.4%) 0 (0%) 1 (4.5%)
Number of relapses (mean +SD) 2.77+1.024 242+0.895 355+0.858 <0.0001*
DMT
No DMT (steroid only) 41 (58.6%) 29 (60.4%) 12 (54.5%) 0.849
Interferons 20 (28.6%) 13(27.1%) 7 (31.8%)
Fingolimod 8 (11.4%) 5(10.4%) 3(13.6%)
Rituximab 1(1.4%) 1(2.1%) 0 (0%)
Motor system manifestations
No symptoms 18 (25.7%) 18 (37.5%) 0 (0%) 0.001*
Present motor system affection
1. Hemiparesis or hemiplegia
Rt side 15 (21.4%) 11 (22.9%) 4(18.2%)
Left side 15 (21.4%) 10 (20.8%) 5(22.7%)
2. Spinal affection
Paraparesis or paraplegia 10 (14.3%) 6 (12.5%) 4 (18.2%)
Quadriparesis or quadriplegia 9 (12.9%) 1(2.1%) 8 (36.4%)
Monoparesis 3 (4.3%) 2 (4.2%) 1 (4.5%)
Cerebellar manifestations
No symptoms 53 (75.7%) 35 (72.9%) 18 (81.8%) 0.295
Present cerebellar manifestations
Unilateral ataxia 10 (14.3%) 6 (12.5%) 4 (18.2%)
Bilateral ataxia 2 (2.9%) 2 (4.2%) 0 (0%)
Truncal ataxia 5(7.1%) 5(10.4%) 0 (0%)
Sphincter manifestations
No 52 (74.3%) 41 (85.4%) 11 (50%) 0.006*
Present sphincter manifestations
Precipitancy 15 (21.4%) 7 (14.6%) 8 (36.4%)
Hesitancy 2 (2.9%) 0 (0%) 2(9.1%)
Retention 1(1.4%) 0 (0%) 1 (4.5%)
Sensory manifestations
No 14 (20%) 13 (27.1%) 1 (4.5%) 0.001*
Present sensory manifestations
Heminumbness 39 (55.7%) 29 (60.4%) 10 (45.5%)
Sensory level 17 (24.3%) 6 (12.5%) 11 (50%)
Optic manifestations
No symptoms 36 (51.4%) 25 (52.1%) 11 (50%) 0.030*
Present optic manifestations
Right (RT) optic affection 14 (20%) 11 (22.9%) 3(13.6%)
Left (LT) optic affection 12 (17.1%) 10 (20.8%) 2(9.1%)
Bilateral optic affection 8 (11.4%) 2 (4.2%) 6 (27.3%)
MRI brain
Periventricular 43 (61.4%) 27 (56.3%) 16 (72.7%) 0.290
Cerebellum 19 (27.1%) 15 (31.3%) 4(18.2%) 0.386

Juxtacortical 30 (42.9%) 25 (52.1%) 5(22.7%) 0.036*
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Table 2 (continued)
Total participants Group A (N=48) Group B (N=22) p-value
(N=70)
MRI spine
Cervical plaque 10 (14.3%) 3(6.3%) 7 (31.8%) 0.008*
Dorsal plaque 15 (21.4%) 8(16.7%) 7 (31.8%) 0.210
Lumber 10 (14.3%) 5(10.4%) 5(22.7%) 0.268
The visual evoked potential
Normal 29 (41.4%) 21 (43.8%) 8 (36.4%) 061
Abnormal 41 (58.6%) 27 (56.3%) 4 (63.6%)

Group A: full ambulatory (EDSS <4.5), Group B: impaired ambulatory (EDSS > 5), relapsing-remitting multiple sclerosis (RRMS), progressive-relapsing multiple sclerosis

(PRMS), primary progressive MS (PPMS), disease-modifying therapy (DMT)

Group A, and the cervical distribution was significantly
higher in Group B. The distribution of periventricular
plaques was higher in Group B (72.7%) than in Group A
(56.3%), but this difference was not statistically signifi-
cant. The cervical, dorsal, and lumbar plaques were more
prevalent in Group B than in Group A (Table 2).

Concerning VEP findings, there was no statistically
significant difference between groups; however, Group B
had a higher percentage of abnormal VEP (63.6%) than
Group A (56.3%) (Table 2).

Results of psychiatric questionnaires
Table 3 shows the psychiatric questionnaire results.
There was a statistically significant difference between

the groups regarding the total Hamilton Anxiety Scale
Score and its categorical classification, with moder-
ate and severe anxiety occurring more frequently in
Group A than in Group B. (47.9% vs. 22.7%, and 27.1%
vs. 0%, respectively). There was a significant differ-
ence between the studied group regarding Hamilton’s
depression categorical classification. The incidence
of severe depression in Group A was more significant
(66.7%) than in Group B (50%). There was no significant
difference between the groups regarding sleep. How-
ever, poor sleep quality was more prevalent in Group B
(50%) than in Group A (43.8%) (Table 3).

Table 3 Results of psychiatric questionnaires among the studied groups

Total participants Group A (N=48) Group B (N=22) p-value
(N=70)
Hamilton Anxiety Rating Scale (HAM-A)
Normal 4(5.7%) 2 (4.2%) 2(9.1%) 0.001*
Mild 25 (35.7%) 10 (20.8%) 15 (68.2%)
Moderate 28 (40%) 23 (47.9%) 5(22.7%)
Severe 13 (18.6%) 13 (27.1%) 0 (0%)
Total score of (HAM-A) (mean +SD) 31.76+10.596 35.38+9.531 23.86+8391 0.0001#
Hamilton Depression Rating Scale (HDRS)
Normal 3 (4 3%) 0 (0%) 3(13.6%) 0.001*
Mild (1 8.6%) 5(10.4%) 8 (36.4%)
Moderate (15.7%) 11 (22.9%) 0 (0%)
Severe 43 (61 4%) 32(66.7%) 11(50%)
Total score of (HDRS) (mean+SD) 28.56+7.125 28.83+5567 27.95+9.844 0.635#
The Pittsburgh Sleep Quality Index (PSQI)
Good sleep quality 38 (54.3%) 27 (56.3%) 1 (50%) 0.797
Poor sleep quality 32 (45.7%) 21 (43.8%) 11 (50%)
Total score of (PSQI) (mean +SD) 6.74+4.699 6.94+4493 6.32+5204 0.612#

Group A: full ambulatory (EDSS <4.5), Group B: impaired ambulatory (EDSS > 5)
# By Student’s t-test
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Table 4 The distribution of The Brief Psychiatric Rating Scale (BPRS) among the studied groups
Total participants Group A (N=48) Group B (N=22) p-value
(N=70)

Somatic concern 594+1.238 598+1.263 5.86+1.207 0.619
Anxiety 526+1.180 529+1.11 5.18+1.368 0.798
Depression 4.87+1372 4.79+£1.352 5.05+1.430 0430
Suicidality 430+1.526 446+1.271 3.95+1.963 0.586
Guilt 540+1439 544+1367 532+1.615 0.907
Hostility 4.99+1527 5.00+1.384 4.95+1.838 0.731
Elated mode 267+1259 265+1229 2.73+1352 0.866
Grandiosity 1.49+0.737 1.50+£0.825 145+£0.510 0.826
Suspiciousness 5.03+1.383 517+£1.136 4.73+£1.804 0.733
Hallucination 411£1575 4.08+1.485 4.18+1.790 0.499
Thought content 526+1.348 513+1.378 555+1.262 0.220
Bizarre behavior 1.50+£0913 146+0.922 1.59+£0.908 0.531
Self-neglected 581+£1.333 579+1.254 586+ 1.521 0.498
Disorientation 4.89+1470 4.79+1.501 5091411 0427
Conceptual disorganization 471£1416 471£1414 4.73£1.453 0.926
Blunted affect 5.01+1.508 5.06+1435 491+1.688 0.725
Emotional withdrawal 499+1.637 500+1.611 49541731 0.995
Motor retardation 533+1.709 540+1.783 5.18+1.563 0.294
Tension 569+1.518 5711611 5.64+1.329 0.539
Uncooperativeness 540+1.377 540+1.284 541+1.593 0.662
Excitement 3.13+£1.215 3.13+1.16 3.14+1.356 0.906
Distractibility 513+1.372 5.15+1.304 5.09+1.540 0.896
Motor hyperactivity 1.51+£0.676 148+0.618 1.59+0.796 0.702
Mannerism and posturing 2.07£0.997 2.06£0.976 2.09£1.065 0.979
Total score of brief psychotic scale 98.67+18.64 98.81+17.32 98.36+21.68 0.904

Table 4 shows no statistically significant difference
between both groups regarding the brief psychiatric rat-
ing scale and its sub-scales (Table 4).

Correlative studies
Correlation between EDSS, psychometric scales score,
and other parameters was performed (Additional file 1:
Table S1). Total anxiety score had a negative correlation
with age (r=— 0.241, p=0.044) (Fig. 1A), cigarette smok-
ing (r=—0.236, p=0.049), number of attacks (r=— 0.293,
p=0.014) (Fig. 1B), PRMS subtype (r=— 0.311, p=0.009)
while there was a positive association with RRMS sub-
type (r=0.362, p=0.002), presence of depression
(r=0.639, p=0.0001) (Fig. 1C), and poor quality of sleep
(r=0.286, p=0.016) (Fig. 2B). According to depression
scores, there was a positive association between the pres-
ence of dorsal plaques (r=0.237, p=0.049) and bad sleep
quality (»=0.370, p=0.002) (Fig. 2C). The total PSQI
score positively correlated with the duration of illness
(r=0.276, p=0.022) (Fig. 2A).

Total BPRS was associated with cerebellar mani-
festations (r=0.244, p=0.042). Regarding the EDSS,

patients with more disability had an increased num-
ber of attacks (r=0.538, p=0.0001) (Fig. 3A), had
PRMS type (r=0.387, p=0.001), presence of sen-
sory (r=0.370, p=0.002) (Fig. 3B), motor (r=0.591,
p=0.0001) (Fig. 3C), or sphincter manifestations
(r=0.342, p=0.004), presence of cervical (r=0.360,
p=0.002), or dorsal plaques in MRI (r=0.308,
p=0.010), while having RRMS was associated with less
disability (r=— 0.430, p=0.0001).

Linear regression

Multivariate regression models were done to evalu-
ate possible risk factors of disability and psychiatric
problems in MS patients (Additional file 1: Tables S2,
S3, S4, S5, and S6). Patients with more disability had
motor manifestations (p=0.046). MS patients who
are cigarette smokers were more likely to have more
depression (p=0.027) and less anxiety (p=0.037). MS
patients with anxiety were more vulnerable to depres-
sion (p=0.001) and less likely to have high BPRS scores
(p=0.030).
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Discussion

MS is a chronic neurological disorder with various
symptoms and an unclear prognosis that can compro-
mise QoL [9]. Patients with MS have a high prevalence
of psychiatric disorders, resulting in poor QoL and
severe distress [11, 12]. The early diagnosis and treat-
ment of psychiatric disorders in MS patients are advan-
tageous for enhancing the quality of life of patients and
carers [7]. The present study aimed to compare the psy-
chiatric outcomes of MS patients with full ambulatory
versus impaired ambulatory function and identify the
potential risk factors for disability in MS.

In the current study, females represented 77.1% of
the participants, with a female-to-male ratio of 3.31:1,
consistent with previous studies [36—38]. Zakaria et al.
in Egypt [39] reported that 72% of their patients were

female, with a female-to-male ratio of 2.57:1. This dis-
parity may be due to the small sample size and age
restrictions of the present study.

In this study, the mean age of onset of MS was
26 +6.08 years, consistent with earlier studies in Egypt,
UAE, and Kuwait [39-41]. In contrast, it was younger
than that (30.2 + 10.2) recorded by research on the Leba-
non population [42]. Moreover, it was younger than the
average age of onset in Western populations, which was
30.5 years in Italy [43], 32.5 years in France [44], and
30.0 years in the UK [45]. This variation in age of onset
may be attributed to different genetic characteristics
compared to other Arabic and Western countries.

In the current study, there was no significant difference
in age of onset between the full and impaired ambula-
tory groups, which indicates that the age at onset alone
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could not be a risk of being more disabled. This finding
is consistent with a previous study by Tremlett et al. [46],
which reported that older age of onset was unrelated to
worse outcomes. In contrast, Scalfari et al. [47] found
that older age at the onset of relapsing—remitting disease
was associated with higher EDSS scores.

In the present study, RRMS was the most common
MS presentation, with a significantly higher percent-
age in the full ambulatory group. However, the impaired
ambulatory group exhibited equal proportions of PRMS
and RRMS subtypes. The current results were consistent
with a previous study by Mahmoud Afifi et al. [48], which
found that 78% of the patients had RRMS and 2% had
PPMS. Comparable findings were reported in other stud-
ies [39, 49]. However, the current percentage of RRMS

exceeded the 60% reported in Saudi Arabia and Iraq [50].
Variations in the frequencies of RRMS may be attribut-
able to differences in sample sizes and ethnic and genetic
backgrounds in different populations. This phenotype is
characterized by relapses followed by complete remis-
sion, allowing the patient to continue walking, which
explains the higher prevalence of RRMS in the full ambu-
latory group.

In this study, all clinical manifestations except ataxia
were statistically different between the two groups. The
impaired ambulatory group had a higher motor weakness
with more spinal affection, sensory affection, significant
sphincteric affection, and bilateral optic affection than
the full ambulatory group. The current findings were
consistent with those reported by El-Salem et al. [36],
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N.of attacks
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(A) Correlation between the number of attacks and
EDSS
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who found that motor symptoms (30.8%) were the most
prevalent, followed by visual and sensory complaints
(20.1% and 19.6%, respectively). Globally, Browne et al.
[51] reported that motor weakness and spasticity (50%),
sensory problems (40%), visual disturbances (31%), bal-
ance (22%), bladder and bowel (17.5%) were the most fre-
quently reported MS presenting symptoms worldwide.

In the current study, anxiety was detected in 94.3%
of the MS patients, with a significantly higher level in
the full ambulatory group. This percentage is much
higher than that reported in other studies [15, 52-54],
which reported that 14—41% of MS patients had anxi-
ety disorders. The different evaluation methodologies,
sample sizes, and populations could explain the varia-
tions in frequency. Additionally, this study found that
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moderate-to-severe anxiety is more prevalent in the full
ambulatory group, which agrees with Beiske et al., who
reported anxiety was associated with lower disability
(EDSS<3). They observed that individuals with less
disability had a greater risk of anxiety than those with
more disability, but this risk decreased over time [53].
The higher frequency of anxiety in the full ambulatory
group may be attributable to their reaction to their new
diagnosis and the onset of the disease [55], as well as
the consequences of their illness regarding treatment
costs, worry about their children’s futures, and mar-
riage prospects, preoccupations, and fears regarding
death and dying [14]. However, the impaired ambula-
tory group experienced less worry as they reached the
stage of disease acceptance [56].
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In the current study, depression presented in 95.7% of
the MS patients, with a significantly higher percentage in
the full ambulatory group. The current findings showed
higher figures than those reported in previous studies
[15, 52-54], which ranged from 17.6% to 79%. The dis-
parities in numbers may be attributed to disparities in
evaluation methods, demographic, and sample size.

In this study, severe depression was more prevalent in
the full ambulatory group (66.7%) than in the impaired
ambulatory Group B (50%); nevertheless, the mean total
HDRS score was nearly identical across the two groups.
This finding is consistent with that reported by Dalos
et al. [57], who stated that the frequency or severity of
depressive episodes in MS patients is independent of
the severity of their disease. Also, Possa and colleagues
reported that the risk of depression was higher among
patients in the first few years after MS diagnosis [58].
In contrast, the previous Egyptian study by Abdel Sayed
et al. [15] reported a correlation between depression and
disability and found that the severity of depression is
proportional to the severity of the disability. In addition,
another study found a 3- to 6-fold rise in the prevalence
of depressive symptoms among MS patients with inter-
mediate and advanced disease [56]. The higher preva-
lence of depression in the full ambulatory group may be
attributable to their anticipation of the long-term con-
sequences of their illness and the losses they expect due
to their anticipated disability, including the loss of their
active lifestyle, employment, and economic burden they
will face.

In the present study, there was no statistically signifi-
cant difference in sleep quality between the two groups;
however, 45.7% of the current MS participants reported
poor sleep quality. This percentage was in line with 47.5%
reported by Merlino et al. [59] and higher than the 38%
reported by Carnicka et al. [60]. Sleep problems in MS
have the potential to impact the disease, hence increasing
the disability of MS patients and limiting their quality of
life [61—63].

According to the correlation study for disability in MS
patients, the current study revealed that MS patients
with increased relapses, PRMS subtype, cervical or
dorsal plaques, sensory or motor manifestations, and
precipitancy had increased disability. In contrast, the
RRMS subtype was associated with decreased disability.
These findings are partially consistent with a systematic
review [64], which reported that long-term disability in
RRMS was associated with sphincter symptoms at onset
and early disease course outcome. However, relapse fre-
quency alone is an inadequate predictor of long-term dis-
ability in RRMS.

Based on the correlation study for psychiatric dis-
orders in MS patients, the current study revealed no
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correlation between EDSS scores and depression,
anxiety, and sleep quality. These findings agree with
the results reported by Alsaadi et al. [52] and Dahl
et al. [65]. In contrast, Sarisoy et al. found a correla-
tion between psychopathology prevalence and psy-
chological distress in MS patients and disability [13].
However, according to the present data, anxiety was
negatively correlated with age, cigarette smoking,
number of attacks, and PRMS subtype and positively
correlated with RRMS subtype, depression, and poor
sleep quality. These findings agree with a previous
study that reported that MS patients with less disabil-
ity, as in RRMS, had a higher risk of anxiety than those
with more disability, but this risk decreased over time
[53]. This finding was often noticed after MS patients
were notified of their diagnosis and early after the dis-
ease onset [55], and could be explained by the fact that
patients with RRMS were anxious about future attacks;
however, the more disabled individuals had reached a
level of acceptance and adaption to their illness by time
[56]. Also, the present study found a significant correla-
tion between depression and a dorsal spinal lesion loca-
tion that could not be explained.

In the current study, motor manifestations were identi-
fied as a potential risk factor for having more disability,
consistent with a previous study that reported pyramidal
presentation in clinically isolated syndrome considered
a risk factor for disability progression [66]. In addition,
cigarette smoking was identified as a potential risk fac-
tor for depression and anxiety in MS patients, consistent
with the findings of a recent systematic review conducted
by Vong et al. in 2023, which provided significant evi-
dence for an increased prevalence of depression in MS
patients who are either current or former smokers. How-
ever, only current smoking was linked to a higher inci-
dence of anxiety [67]. Also, a previous systematic review
[68] in the general population revealed associations
between smoking and depression and anxiety; however,
the included studies have not established whether anxiety
and depression cause smoking or vice versa due to incon-
sistency in the direction of the association. Thus, future
research should examine this association using different
approaches that allow stronger causal inferences [68].

Furthermore, in the current study, MS patients with
anxiety were more vulnerable to depression, consist-
ent with previous findings [69], indicating consider-
able comorbidity. This association necessitates the early
identification of anxiety to provide social support as a
therapeutic approach to treating and preventing anxi-
ety and depression symptoms [69].

This study has some limitations that need to be
addressed in future research. First, the most disabling
symptoms, such as fatigue, cognitive dysfunction, and
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lesion load impact, were not evaluated. In addition, the
current sample size was relatively small. Thirdly, this
study had no age- and gender-matched comparator

group.

Conclusion

Our study confirmed that MS patients with full ambula-
tion had a high prevalence of psychiatric disorders such
as anxiety and depression, whereas those with impaired
ambulation had more poor sleep quality. Diagnosing and
treating these disorders is essential to improve patients’
quality of life. In addition, increased relapses, PRMS, cer-
vical or dorsal plaques, sensory or motor manifestations,
and precipitancy increased disability, whereas RRMS
type decreased disability.

Abbreviations
BPRS Brief Psychiatric Rating Scale

DMTs Disease-modifying therapies

EDSS Expanded Disability Status Scale
HAM-A Hamilton Anxiety Scale

HAM-D Hamilton Depression Scale

mm Millimeters

MD Mood disorders

MRI Magnetic resonance imaging

MS Multiple sclerosis

PSQl Pittsburgh Sleep Quality Index
PRMS Primary relapsing multiple sclerosis
QoL Quiality of life

RRMS Relapsing-remitting multiple sclerosis
SES Socioeconomic Status Scale

VEP Visual evoked potential

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/541983-023-00702-x.

Additional file 1. Supplemental Data. Table S1. Correlation of EDSS, psy-
chometric scales score and other parameters. Table S2. Multivariate linear
regression for EDSS with other parameters. Table S3. Multivariate linear
regression for anxiety with other parameters. Table S4. Multivariate linear
regression for depression with other parameters. Table S5. Multivariate
linear regression for sleep with other parameters. Table S6. Multivariate
linear regression for brief psychotic scale with other parameters.

Acknowledgements
Not applicable.

Author contribution

SSH: study conceptualization and design, manuscript reviewing and edit-
ing. ESD: study conceptualization and design, manuscript reviewing and
editing. GKA: study conceptualization and design, data analysis, manuscript
reviewing and editing. SRA: data collection, manuscript reviewing and
editing. NAH: data analysis, writing the original draft, manuscript reviewing
and editing. All authors gave final approval of the manuscript version to be
published.

Funding
The authors received no financial support for the research, authorship, and/or
publication of this article.

Page 12 of 14

Availability of data and materials
The data set of this work is available and uploaded with this article.

Declarations

Ethics approval and consent to participate

The study was approved by the ethical committee of the Faculty of Medicine,
Assiut University, with Institutional Review Board (IRB) Number: 17101339.
This study was registered on a clinical trial with registration Number:
NCT05029830. The research complied with the World Medical Association
Declaration of Helsinki. A written informed consent was obtained from all
participants to participate in the study after explaining all the study points
before the start of the study. The informed consent was clear and indicated
the purpose of the study, and their freedom to participate or withdraw at any
time without any obligation. Furthermore, participants' confidentiality and
anonymity were assured by assigning each participant with a code number
for the purpose of analysis only. The study was not based on any incentives or
rewards for the participants.

Consent for publication
Not applicable.

Competing interests
The authors declared no potential conflicts of interest concerning this article’s
research, authorship, and/or publication of this article.

Received: 7 February 2023 Accepted: 2 July 2023
Published online: 31 July 2023

References

1. Lemus HN, Warrington AE, Rodriguez M. Multiple sclerosis: mechanisms
of disease and strategies for myelin and axonal repair. Neurol Clin.
2018;36(1):1-11. https://doi.org/10.1016/j.ncl.2017.08.002.

2. Herndndez-Ledesma AL, Rodriguez-Méndez AJ, Gallardo-Vidal LS, Trejo-
Cruz G, Garcia-Solis P, Davila-Esquivel FJ. Coping strategies and quality
of life in Mexican multiple sclerosis patients: physical, psychological and
social factors relationship. Mult Scler Relat Disord. 2018;25:122-7. https://
doi.org/10.1016/j.msard.2018.06.001.

3. Feinstein A, Deluca J, Baune BT, Filippi M, Lassman H. Cognitive and
neuropsychiatric disease manifestations in MS. Mult Scler Relat Disord.
2013;2(1):4-12. https://doi.org/10.1016/j.msard.2012.08.001.

4. Marrie RA, Walld R, Bolton JM, Sareen J, Walker JR, Patten SB, et al. Estimat-
ing annual prevalence of depression and anxiety disorder in multiple
sclerosis using administrative data. BMC Res Notes. 2017;10(1):619.
https://doi.org/10.1186/513104-017-2958-1.

5. Gasim M, Bernstein CN, Graff LA, Patten SB, El-Gabalawy R, Sareen J, et al.
Adverse psychiatric effects of disease-modifying therapies in multiple
sclerosis: a systematic review. Mult Scler Relat Disord. 2018;26:124-56.
https://doi.org/10.1016/j.msard.2018.09.008.

6. Jacobs LD, Beck RW, Simon JH, Kinkel RP, Brownscheidle CM, Mur-
ray TJ, et al. Intramuscular interferon beta-1a therapy initiated dur-
ing a first demyelinating event in multiple sclerosis. N Engl J Med.
2000;343(13):898-904. https://doi.org/10.1056/NEJM200009283431301.

7. Sparaco M, Lavorgna L, Bonavita S. Psychiatric disorders in multi-
ple sclerosis. J Neurol. 2021,268(1):45-60. https://doi.org/10.1007/
500415-019-09426-6.

8. Turner AP, Williams RM, Sloan AP, Haselkorn JK. Injection anxiety remains a
long-term barrier to medication adherence in multiple sclerosis. Rehabil
Psychol. 2009;54(1):116. https://doi.org/10.1037/a0014460.

9. Gil-Gonzalez |, Martin-Rodriguez A, Conrad R, Perez-San-Gregorio MA.
Quality of life in adults with multiple sclerosis: a systematic review.

BMJ Open. 2020;10(11):e041249. https://doi.org/10.1136/bmjop
en-2020-041249.

10. David Ruban S, Christina Hilt C, Petersen T. Quality of life in multiple scle-
rosis: the differential impact of motor and cognitive fatigue. Mult Scler


https://doi.org/10.1186/s41983-023-00702-x
https://doi.org/10.1186/s41983-023-00702-x
https://doi.org/10.1016/j.ncl.2017.08.002
https://doi.org/10.1016/j.msard.2018.06.001
https://doi.org/10.1016/j.msard.2018.06.001
https://doi.org/10.1016/j.msard.2012.08.001
https://doi.org/10.1186/s13104-017-2958-1
https://doi.org/10.1016/j.msard.2018.09.008
https://doi.org/10.1056/NEJM200009283431301
https://doi.org/10.1007/s00415-019-09426-6
https://doi.org/10.1007/s00415-019-09426-6
https://doi.org/10.1037/a0014460
https://doi.org/10.1136/bmjopen-2020-041249
https://doi.org/10.1136/bmjopen-2020-041249

Hassan et al. Egypt J Neurol Psychiatry Neurosurg

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2023) 59:105

JExp Trans! Clin. 2021;7(1):2055217321996040. https://doi.org/10.1177/
2055217321996040

. Marrie RA, Reingold S, Cohen J, Stuve O, Trojano M, Sorensen PS, et al. The

incidence and prevalence of psychiatric disorders in multiple sclerosis: a
systematic review. Mult Scler. 2015;21(3):305-17. https://doi.org/10.1177/
1352458514564487.

Panda SP, Das RC, Srivastava K, Ratnam A, Sharma N. Psychiatric comor-
bidity in multiple sclerosis. Neurol Neurochir Pol. 2018;52(6):704-9.
https://doi.org/10.1016/j.pjnns.2018.09.003.

Sarisoy G, Terzi M, Gumus K, Pazvantoglu O. Psychiatric symptoms in
patients with multiple sclerosis. Gen Hosp Psychiatry. 2013;35(2):134-40.
https://doi.org/10.1016/j.genhosppsych.2012.10.011.

Mohaghegh F, Moghaddasi M, Eslami M, Dadfar M, Lester D. Disabil-

ity and its association with psychological factors in multiple sclerosis
patients. Mult Scler Relat Disord. 2021;49:102733. https://doi.org/10.
1016/j.msard.2020.102733.

. Abdel Sayed MM, Ibrahim AF, Mohamed AEH. Neuropsychiatric mani-

festations of multiple sclerosis in Egyptian Patients. Egypt J Hospital
Med. 2019;76(2):3407-13. https://doi.org/10.21608/ejhm.2019.37904.

. Bar-Or A. Multiple sclerosis and related disorders: evolving pathophysi-

ologic insights. Lancet Neurol. 2016;15(1):9-11. https://doi.org/10.
1016/51474-4422(15)00342-7.

. First MB, Williams JBW, Karg RS, Spitzer RL. User’s guide for the SCID-

5-CV Structured Clinical Interview for DSM-5® disorders: Clinical ver-
sion. Arlington, VA, US: American Psychiatric Publishing, Inc; 2016. xii,
158-xii, p.

. Thompson AJ, Banwell BL, Barkhof F, Carroll WM, Coetzee T, Comi G,

et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald
criteria. Lancet Neurol. 2018;17(2):162-73. https://doi.org/10.1016/
S1474-4422(17)30470-2.

. Leocani L, Guerrieri S, Comi G. Visual evoked potentials as a biomarker

in multiple sclerosis and associated optic neuritis. J Neuro-Ophthalmol.
2018;38(3):350.

Holder GE, Celesia GG, Miyake Y, Tobimatsu S, Weleber RG. International
Federation of Clinical Neurophysiology: recommendations for visual
system testing. Clin Neurophysiol. 2010;121(9):1393-409. https://doi.
0rg/10.1016/j.clinph.2010.04.010.

Odom JV, Bach M, Brigell M, Holder GE, McCulloch DL, Tormene

AP, et al. ISCEV standard for clinical visual evoked potentials (2009
update). Doc Ophthalmol. 2010;120(1):111-9. https://doi.org/10.1007/
$10633-009-9195-4.

Filippi M, Preziosa P, Banwell BL, Barkhof F, Ciccarelli O, De Stefano N,
et al. Assessment of lesions on magnetic resonance imaging in multi-
ple sclerosis: practical guidelines. Brain. 2019;142(7):1858-75. https://
doi.org/10.1093/brain/awz144.

Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an
expanded disability status scale (EDSS). Neurology. 1983;33(11):1444-
52. https://doi.org/10.1212/wnl.33.11.1444.

Meyer-Moock S, Feng YS, Maeurer M, Dippel FW, Kohlmann T. System-
atic literature review and validity evaluation of the Expanded Disability
Status Scale (EDSS) and the Multiple Sclerosis Functional Composite
(MSFQ) in patients with multiple sclerosis. BMC Neurol. 2014;14(1):58.
https://doi.org/10.1186/1471-2377-14-58.

Hobart J, Lamping D, Fitzpatrick R, Riazi A, Thompson A. The Multiple
Sclerosis Impact Scale (MSIS-29): a new patient-based outcome meas-
ure. Brain. 2001;124(Pt 5):962-73. https://doi.org/10.1093/brain/124.5.
962.

Decavel P, Sagawa Y Jr. Gait quantification in multiple sclerosis: a
single-centre experience of systematic evaluation. Neurophysiol Clin.
2019;49(2):165-71. https://doi.org/10.1016/j.neucli.2019.01.004.
Hatipoglu H, Canbaz Kabay S, Gungor Hatipoglu M, Ozden H. Expanded
disability status scale-based disability and dental-periodontal conditions
in patients with multiple sclerosis. Med Principles Practice. 2016;25(1):49-
55. https://doi.org/10.1159/000440980.

Abdel-Tawab MA. Socioeconomic scale for family, revised edition. M.D.
thesis in educational basics [M.D. thesis in educational basics]: Assiut
University; 2010.

Thompson E. Hamilton Rating Scale for Anxiety (HAM-A). Occup Med
(Lond). 2015;65(7):601. https://doi.org/10.1093/occmed/kqv054.
Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol.
1959;32(1):50-5. https://doi.org/10.1111/j.2044-8341.1959.tb00467 .

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

Page 13 of 14

Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry.
1960;23(1):56. https://doi.org/10.1136/jnnp.23.1.56.

Zanello A, Berthoud L, Ventura J, Merlo MC. The Brief Psychiatric Rating
Scale (version 4.0) factorial structure and its sensitivity in the treatment of
outpatients with unipolar depression. Psychiatry Res. 2013;210(2):626-33.
https://doi.org/10.1016/j.psychres.2013.07.001.

Ventura J, Green MF, Shaner A, Liberman RP. Training and quality assur-
ance with the Brief Psychiatric Rating Scale: “the drift busters”. Int J
Methods Psychiatr Res. 1993.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pitts-
burgh Sleep Quality Index: a new instrument for psychiatric practice and
research. Psychiatry Res. 1989;28(2):193-213. https://doi.org/10.1016/
0165-1781(89)90047-4.

Curcio G, Tempesta D, Scarlata S, Marzano C, Moroni F, Rossini PM, et al.
Validity of the Italian Version of the Pittsburgh Sleep Quality Index (PSQI).
Neurol Sci. 2013;34(4):511-9. https://doi.org/10.1007/510072-012-1085-y.
El-Salem K, Al-Shimmery E, Horany K, Al-Refai A, Al-Hayk K, Khader .
Multiple sclerosis in Jordan: a clinical and epidemiological study. J Neurol.
2006;253(9):1210-6. https://doi.org/10.1007/500415-006-0203-2.

Leray E, Moreau T, Fromont A, Edan G. Epidemiology of multiple sclerosis.
Rev Neurol (Paris). 2016;172(1):3-13. https://doi.org/10.1016/j.neurol.
2015.10.006.

Schiess N, Al-Kendi F, Szolics M. Characteristics of a cohort of MS patients
in Abu Dhabi. Mult Scler Relat Disord. 2014;3(6):760. https://doi.org/10.
1016/j.msard.2014.09.204.

Zakaria M, Zamzam DA, Abdel Hafeez MA, Swelam MS, Khater SS, Fahmy
MF, et al. Clinical characteristics of patients with multiple sclerosis
enrolled in a new registry in Egypt. Mult Scler Relat Disord. 2016;10:30-5.
https://doi.org/10.1016/j.msard.2016.06.013.

Inshasi J, Thakre M. Prevalence of multiple sclerosis in Dubai, United Arab
Emirates. Int J Neurosci. 2011;121(7):393-8. https://doi.org/10.3109/00207
454.2011.565893.

Alroughani R, Ashkanani A, Lamdhade S. clinical characteristics of multi-
ple sclerosis in kuwait: data from the new MS Registry of Amiri Hospital.
Int J Neurosci. 2012;122(2):82-7. https://doi.org/10.3109/00207454.2011.
630543.

Yamout B, Barada W, Tohme RA, Mehio-Sibai A, Khalifeh R, El-Hajj T.
Clinical characteristics of multiple sclerosis in Lebanon. Neurol Sci.
2008;270(1-2):88-93. https://doi.org/10.1016/},jns.2008.02.009.

Trojano M, Bergamaschi R, Amato MP, Comi G, Ghezzi A, Lepore V, et al.
The Italian multiple sclerosis register. Neurol Sci. 2019;40(1):155-65.
https://doi.org/10.1007/510072-018-3610-0.

. Vukusic S, Casey R, Rollot F, Brochet B, Pelletier J, Laplaud D-A, et al.

Observatoire Francais de la Sclérose en Plaques (OFSEP): a unique multi-
modal nationwide MS registry in France. Mult Scler J. 2020;26(1):118-22.
https://doi.org/10.1177/1352458518815602.

Piccolo L, Kumar G, Nakashima I, Misu T, Kong Y, Wakerley B, et al. Multiple
sclerosis in Japan appears to be a milder disease compared to the UK. J
Neurol. 2015;262(4):831-6. https://doi.org/10.1007/500415-015-7637-3.
Tremlett H, Paty D, Devonshire V. Disability progression in multiple
sclerosis is slower than previously reported. Neurology. 2006;66(2):172-7.
https://doi.org/10.1212/01.wnl.0000194259.90286 fe.

Scalfari A, Neuhaus A, Daumer M, Ebers GC, Muraro PA. Age and disability
accumulation in multiple sclerosis. Neurology. 2011;77(13):1246-52.
https://doi.org/10.1212/WNL.0b013e318230a17d.

Mahmoud Afifi Nasra F, Abboud AM, Hamed Rashad M, Aboulwafa
Ahmad Abdullah M. Correlation between central nervous system
damage and clinical disability in a sample of Egyptian multiple sclerosis
patients. Al Azhar Med J. 2019;48(4):323-34. https://doi.org/10.21608/
amj.2019.64941.

Hamdy SM, Abdel-Naseer M, Shalaby NM, EiImazny AN, Nemr AA, Hassan
A, et al. Characteristics and predictors of progression in an Egyptian
multiple sclerosis cohort: a multicenter registry study. Neuropsychiatr Dis
Treat. 2017;13:1895-903. https://doi.org/10.2147/NDT.51408609.

Deleu D, Mir D, Al Tabouki A, Mesraoua R, Mesraoua B, Akhtar N, et al.
Prevalence, demographics and clinical characteristics of multiple sclerosis
in Qatar. Mult Scler. 2013;19(6):816-9. https://doi.org/10.1177/13524
58512459291.

Browne P, Chandraratna D, Angood C, Tremlett H, Baker C, Taylor BY,

et al. Atlas of Multiple Sclerosis 2013: a growing global problem with


https://doi.org/10.1177/2055217321996040
https://doi.org/10.1177/2055217321996040
https://doi.org/10.1177/1352458514564487
https://doi.org/10.1177/1352458514564487
https://doi.org/10.1016/j.pjnns.2018.09.003
https://doi.org/10.1016/j.genhosppsych.2012.10.011
https://doi.org/10.1016/j.msard.2020.102733
https://doi.org/10.1016/j.msard.2020.102733
https://doi.org/10.21608/ejhm.2019.37904
https://doi.org/10.1016/S1474-4422(15)00342-7
https://doi.org/10.1016/S1474-4422(15)00342-7
https://doi.org/10.1016/S1474-4422(17)30470-2
https://doi.org/10.1016/S1474-4422(17)30470-2
https://doi.org/10.1016/j.clinph.2010.04.010
https://doi.org/10.1016/j.clinph.2010.04.010
https://doi.org/10.1007/s10633-009-9195-4
https://doi.org/10.1007/s10633-009-9195-4
https://doi.org/10.1093/brain/awz144
https://doi.org/10.1093/brain/awz144
https://doi.org/10.1212/wnl.33.11.1444
https://doi.org/10.1186/1471-2377-14-58
https://doi.org/10.1093/brain/124.5.962
https://doi.org/10.1093/brain/124.5.962
https://doi.org/10.1016/j.neucli.2019.01.004
https://doi.org/10.1159/000440980
https://doi.org/10.1093/occmed/kqv054
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1016/j.psychres.2013.07.001
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1007/s10072-012-1085-y
https://doi.org/10.1007/s00415-006-0203-2
https://doi.org/10.1016/j.neurol.2015.10.006
https://doi.org/10.1016/j.neurol.2015.10.006
https://doi.org/10.1016/j.msard.2014.09.204
https://doi.org/10.1016/j.msard.2014.09.204
https://doi.org/10.1016/j.msard.2016.06.013
https://doi.org/10.3109/00207454.2011.565893
https://doi.org/10.3109/00207454.2011.565893
https://doi.org/10.3109/00207454.2011.630543
https://doi.org/10.3109/00207454.2011.630543
https://doi.org/10.1016/j.jns.2008.02.009
https://doi.org/10.1007/s10072-018-3610-0
https://doi.org/10.1177/1352458518815602
https://doi.org/10.1007/s00415-015-7637-3
https://doi.org/10.1212/01.wnl.0000194259.90286.fe
https://doi.org/10.1212/WNL.0b013e318230a17d
https://doi.org/10.21608/amj.2019.64941
https://doi.org/10.21608/amj.2019.64941
https://doi.org/10.2147/NDT.S140869
https://doi.org/10.1177/1352458512459291
https://doi.org/10.1177/1352458512459291

Hassan et al. Egypt J Neurol Psychiatry Neurosurg (2023) 59:105 Page 14 of 14

widespread inequity. Neurology. 2014;83(11):1022-4. https://doi.org/10.
1212/WNL.0000000000000768.

52. AlsaadiT, El Hammasi K, Shahrour TM, Shakra M, Turkawi L, Mudhafar A,
et al. Prevalence of depression and anxiety among patients with multiple
sclerosis attending the MS Clinic at Sheikh Khalifa Medical City, UAE:
cross-sectional study. Mult Scler Int. 2015,2015:487159. https://doi.org/10.
1155/2015/487159.

53. Beiske AG, Svensson E, Sandanger |, Czujko B, Pedersen ED, Aarseth JH,
et al. Depression and anxiety amongst multiple sclerosis patients. Eur
J Neurol. 2008;15(3):239-45. https://doi.org/10.1111/j.1468-1331.2007.
02041 x.

54. Diaz-Olavarrieta C, Cummings JL, Velazquez J, Garcia de la Cadena C.
Neuropsychiatric manifestations of multiple sclerosis. J Neuropsychiatry
Clin Neurosci. 1999;11(1):51-7. https://doi.org/10.1176/jnp.11.1.51.

55. Korostil M, Feinstein A. Anxiety disorders and their clinical correlates in
multiple sclerosis patients. Mult Scler. 2007;13(1):67-72. https://doi.org/
10.1177/1352458506071161.

56. Chwastiak L, Ehde DM, Gibbons LE, Sullivan M, Bowen JD, Kraft GH.
Depressive symptoms and severity of illness in multiple sclerosis:
epidemiologic study of a large community sample. Am J Psychiatry.
2002;159(11):1862-8. https://doi.org/10.1176/appi.ajp.159.11.1862.

57. Dalos NP, Rabins PV, Brooks BR, O'Donnell P. Disease activity and emo-
tional state in multiple sclerosis. Ann Neurol. 1983;13(5):573-7. https://
doi.org/10.1002/ana.410130517.

58. Possa MF, Minacapelli E, Canale S, Comi G, MartinelliV, Falautano M. The
first year after diagnosis: psychological impact on people with multiple
sclerosis. Psychol Health Med. 2017;22(9):1063-71. https://doi.org/10.
1080/13548506.2016.1274043.

59. Merlino G, Fratticci L, Lenchig C, Valente M, Cargnelutti D, Picello M,
et al. Prevalence of ‘poor sleep’among patients with multiple sclerosis:
an independent predictor of mental and physical status. Sleep Med.
2009;10(1):26-34. https://doi.org/10.1016/j.sleep.2007.11.004.

60. Carnicka Z, Kollar B, Siarnik P, Krizova L, Klobuénikova K, Tur¢ani P,

Sleep disorders in patients with multiple sclerosis. J Clin Sleep Med.
2015;11(5):553-7. https://doi.org/10.5664/jcsm.4702.

61. Brass SD, Duquette P, Proulx-Therrien J, Auerbach S. Sleep disorders in
patients with multiple sclerosis. Sleep Med Rev. 2010;14(2):121-9. https://
doi.org/10.1016/j.smrv.2009.07.005.

62. Caminero A, Bartolomé M. Sleep disturbances in multiple sclerosis. J
Neurol Sci. 2011;309(1-2):86-91. https://doi.org/10.1016/j.jns.2011.07.015.

63. Fleming WE, Pollak CP. Sleep disorders in multiple sclerosis. Semin Neurol.
2005;25(1):64-8. https://doi.org/10.1055/5-2005-867075.

64. Langer-Gould A, Popat RA, Huang SM, Cobb K, Fontoura P, Gould MK,
et al. Clinical and demographic predictors of long-term disability in
patients with relapsing-remitting multiple sclerosis: a systematic review.
Arch Neurol. 2006;63(12):1686-91. https://doi.org/10.1001/archneur.63.
12.1686.

65. Dahl O-P, Stordal E, Lydersen S, Midgard R. Anxiety and depression in
multiple sclerosis. A comparative population-based study in Nord-Trgn-
delag County, Norway. Mult Scler. 2009;15(12):1495-501. https://doi.org/
10.1177/1352458509351542.

66. Jokubaitis VG, Spelman T, Kalincik T, Izquierdo G, Grand'Maison F,
Duquette P, et al. Predictors of disability worsening in clinically isolated
syndrome. Ann Clin Transl Neurol. 2015;2(5):479-91. https://doi.org/10.

1002/acn3.187.

67. VongV, Simpson-Yap S, Phaiju S, Davenport RA, Neate SL, Pisano M, et al. . . . o)
The association between tobacco smoking and depression and anxiety Submit your manuscript to a SprlngerOpen
in people with multiple sclerosis: a systematic review. Mult Scler Relat jou rnal and benefit from:

Disord. 2023. https://doi.org/10.1016/j.msard.2023.104501.

68. Fluharty M, Taylor AE, Grabski M, Munafd MR. The association of cigarette » Convenient online submission
smoking with depression and anxiety: a systematic review. Nicotine Tob i .

Res. 2017;19(1):3-13. https://doi.org/10.1093/ntr/ntw140. » Rigorous peer review

69. Hanna M, Strober LB. Anxiety and depression in Multiple Sclerosis (MS): » Open access: articles freely available online
antecedents, consequences, and differential impact on well-being and . L .
quality of life. Mult Scler Relat Disord. 2020;44:102261. https://doi.org/10. » High visibility within the field
1016/j.msard.2020.102261. » Retaining the copyright to your article

Publisher’s Note Submit your next manuscript at » springeropen.com

Springer Nature remains neutral with regard to jurisdictional claims in pub-

lished maps and institutional affiliations.



https://doi.org/10.1212/WNL.0000000000000768
https://doi.org/10.1212/WNL.0000000000000768
https://doi.org/10.1155/2015/487159
https://doi.org/10.1155/2015/487159
https://doi.org/10.1111/j.1468-1331.2007.02041.x
https://doi.org/10.1111/j.1468-1331.2007.02041.x
https://doi.org/10.1176/jnp.11.1.51
https://doi.org/10.1177/1352458506071161
https://doi.org/10.1177/1352458506071161
https://doi.org/10.1176/appi.ajp.159.11.1862
https://doi.org/10.1002/ana.410130517
https://doi.org/10.1002/ana.410130517
https://doi.org/10.1080/13548506.2016.1274043
https://doi.org/10.1080/13548506.2016.1274043
https://doi.org/10.1016/j.sleep.2007.11.004
https://doi.org/10.5664/jcsm.4702
https://doi.org/10.1016/j.smrv.2009.07.005
https://doi.org/10.1016/j.smrv.2009.07.005
https://doi.org/10.1016/j.jns.2011.07.015
https://doi.org/10.1055/s-2005-867075
https://doi.org/10.1001/archneur.63.12.1686
https://doi.org/10.1001/archneur.63.12.1686
https://doi.org/10.1177/1352458509351542
https://doi.org/10.1177/1352458509351542
https://doi.org/10.1002/acn3.187
https://doi.org/10.1002/acn3.187
https://doi.org/10.1016/j.msard.2023.104501
https://doi.org/10.1093/ntr/ntw140
https://doi.org/10.1016/j.msard.2020.102261
https://doi.org/10.1016/j.msard.2020.102261

	Relationship between disability and psychiatric outcome in multiple sclerosis patients and its determinants
	Abstract 
	Background 
	Results 
	Conclusions 

	Background
	Methods
	Study design and setting
	Participants and clinical data collection
	Neurophysiological and imaging data collection
	Visual evoked potential (VEP)
	MRI data collection and interpretation

	Scales and questionnaires
	Expanded Disability Status Scale (EDSS)
	Socioeconomic Scale (SES)
	Hamilton Anxiety Scale (HAM-A)
	Hamilton Depression Scale (HAM-D)
	Brief Psychiatric Rating Scale (BPRS)
	The Pittsburgh Sleep Quality Index (PSQI)

	Statistical analysis

	Result
	Sociodemographic data of studied groups
	Clinical and imaging data of studied groups
	Results of psychiatric questionnaires
	Correlative studies
	Linear regression

	Discussion
	Conclusion
	Anchor 29
	Acknowledgements
	References


