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Objective: The most common psychiatric comorbidities with multiple sclerosis are depression and anxiety. The Beck Depression Inventory (BDI)
and Hamilton Anxiety Scale (HAM-A) are validated tests that are easy to administer and interpret, and are widely used to determine depression
and anxiety, respectively. The aim of our study is to examine the association of depression and anxiety levels via the BDI and HAM-A with disease
duration, disability, and treatments in patients with Multiple sclerosis (MS).

Materials and Methods: One hundred sixty-three MS patients who gave consent were included in the study. The BDI for depression and HAM-A
scales for anxiety were applied. MS patients were analyzed in two subgroups: Relapsing-Remitting and progressive groups. Disability was evaluated
with the Expanded Disability Status Scale (EDSS).

Results: A total of 163 patients, including 116 women and 47 men, had a mean age of 38.50+9.63 years, and the mean duration of MS diagnosis
was 7.49+6.18 years. The rate of anxiety was 82.2% and depression was 33.7% according to HAM-A and BDI scale, respectively. In subgroup analysis,
it was observed that anxiety and depression scores of RRMS patients were significantly lower than progressive subtypes. Anxiety and depression
scores of patients with EDSS <3 were found to be significantly lower than those with EDSS >3. We found that disease modifying treatments did not
have a significant effect on anxiety and depression scores.

Conclusion: In our study, it was observed that depression and anxiety were closely related to MS type and disability. The appropriate treatment of
accompanying depression and anxiety is crucial for the management of the MS disease process.
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Introduction Psychiatric symptoms such as mania, hallucinations, and
depression in MS patients were first described by Charcot et al.
(4). Compared to the normal population, depression, anxiety,
cognitive dysfunction, bipolar disorder, and psychosis are more
common in MS patients (5). Studies have reported that 95% of
the MS population are associated with psychiatric comorbidities
throughout life. The most common psychiatric comorbidities
are depression and anxiety disorder.

Multiple sclerosis  (MS) is a neurodegenerative central
nervous system (CNS) disease characterized by inflammation,
demyelination, and axon damage. The incidence and
prevalence of MS is increasing. It is the most common cause
of disability in young adults after trauma (1,2). The etiology
of MS is multifactorial and progresses with different clinical
presentations. MS can progress with attacks and remissions, or

with a progressive disease course. Clinical signs and symptoms It has been reported that the lifetime prevalence of depression
may show individual differences. Visual, sensory, cerebellar, and in MS patients varies between 19% and 54%, and in cross-
psychiatric symptoms can be seen (3). sectional studies, the point prevalence of clinically important
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depressive findings is observed to be up to 50% (6,7). Although
the signs and symptoms of depression are common in MS
patients, studies have shown that the rate of missed diagnoses
is quite high and they are treated inadequately. In the study
conducted by Mohr et al. (8), it was determined that 65.6% of
MS patients with depression did not receive treatment, and
only 26.6% were under appropriate treatment. Depression
and anxiety disorders are treatable comorbid diseases. If they
are treated, the quality of life will increase and the follow-up
will be easier in MS treatment compliance and in the follow-
up process. The important thing is to recognize and question
the signs of depression and anxiety during the outpatient clinic
applications.

In the MS diagnosis process, questioning the psychiatric
history and screening are important for the management of
immunomodulatory therapies. There are studies showing that
interferons, which have been used in the treatment of MS for
many years, may cause depression and should not be used in
patients with a previous history of depression (9). On the other
hand, there are study findings showing that the treatments did
not have negative psychiatric effects and that some treatments
reduced the incidence of depressive symptoms (10). There is
no consensus on the effects of the treatments used in MS on
depression and anxiety.

The pathogenesis of MS, localization of lesions, clinical
presentation, progressive course, treatments used, and
psychosocial factors have been shown as triggering factors
for psychiatric disorders. Compared to other chronic diseases,
psychiatric disorders accompanying MS were found to be
associated with greater fatigue, poor quality of life, and
decreased adherence to treatment (11). For these reasons, early
diagnosis and treatment of psychiatric disorders that are present
atthe time of admission or that develop later are very important
for the management of the disease course. In the intensive
outpatient setting, the focus is on the neurological examination
and anamnesis of MS, and psychiatric comorbidities may be
overlooked.

The Beck Depression Inventory (BDI) and Hamilton Anxiety
Scale (HAM-A) are validated tests that are easy to administer
and interpret, and are widely used to determine depression and
anxiety. The aim of our study is to investigate the association
between depression and anxiety levels via the BDI and HAM-A
with disease duration, disability, and disease modifying
treatments in patients with MS.

Materials and Methods

Patients who were followed up in Bursa Yuksek Ihtisas Training
and Research Hospital MS outpatient clinic and diagnosed with
MS according to the 2010 McDonald diagnostic criteria were
evaluated cross-sectionally (12). After the ethics committee
approval of the study was obtained from Yuksek Ihtisas Training
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and Research Hospital Ethics Committee, 163 MS patients who
agreed to participate in the study and signed the informed
consent form were included in the study. Age, gender, disease
duration, EDSS scores, and disease modifying treatments used
for MS were recorded at the time of admission. The BDI for
depression and HAM-A scales for anxiety were applied.

Inclusion Criteria:

- Diagnosis with MS according to the 2010 McDonald criteria,
- Being between the ages of 18 and 65 years,
- Having no additional neurological disease,

- Not having a diagnosis of depression and/or anxiety by
psychiatry prior to the time of the test,

- Not having received methylprednisolone treatment and/or
attack treatment in the last 3 months,

- Being at least a primary school graduate,
- Nothaving adisease that would affect cognitive performance,
- Agreed to participate in the study.

Exclusion Criteria:

- Having a serious comorbid systemic disease,

- Stated that they would not be able to comply with the study
and did not sign the consent form.

The patients constituted the Relapsing-Remitting (RR),
Relapsing-Progressive (RP), and Primary Progressive (PP) groups.
Analyses were done by forming two groups, RR and progressive
forms (RP + PP). The disability of MS patients was evaluated
with the Expanded Disability Status Scale (EDSS). The EDSS is a
method of quantifying disability in MS and monitoring changes
in the level of disability over time. The scale was developed
by the neurologist John Kurtzke in 1983 and is widely used in
clinical trials and in the assessment of people with MS (13). The
patients were divided into two groups according to their EDSS
scores. Those with EDSS <3 were grouped to represent patients
with no or mild disability, and those with EDSS>3 were grouped
to represent patients with moderate and severe disability (14).

Scales

Beck Depression Inventory (BDI): The purpose of this test
is to measure the level of depressive symptoms; a high total
score indicates the severity of the depression level. It can be
self-applied. There are 21 questions, and the maximum possible
score is 63. The cut-off point in this test, for which validity and
reliability studies were conducted for the Turkish population,
was determined as 17 (15-17).

Hamilton Anxiety Scale (HAM-A): This scale, developed by
Hamilton, which questions the physical and mental effects
of anxiety, consists of two parts. Yazici et al. (18) conducted
the validity and reliability of the scale (19). In this test with a
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maximum score of 56, a score between 6 and 14 points was
considered as minorand a score of 15 and above was considered
as major anxiety. Those who scored 6 or higher on the HAM-A
scale were considered to have anxiety.

Statistical Analysis

All statistical analyses were performed using SPSS (Statistical
Package for the Social Sciences) version 26. For each continuous
variable, data normality was confirmed using the Kolmogorov-
Smirnov test (p>0.05). Pearson’s correlation was used to
examine the relationships among the measured variables. For
independent groups categorized by the MS subtype and EDSS,
an independent sample t-test was performed for the normally
distributed data. A Bonferroni correction was used to determine
the source of significance. In the comparison of categorical
variables, the chi-square test was utilized. P values less than 0.05
were considered significant.

Results

A total of 163 patients, including 116 women and 47 men,
were included in our study. The mean age of the patients was
38.50+9.63 years, and the mean duration of MS diagnosis was
7.49+6.18 years. The mean value of HAM-A and BDI are given
along with sociodemographic characteristics in Table 1. It was
determined that 82.2% of the patients had a score 6 or higher
on the HAM-A scale. 33.7% of the patients had a score 17,
determined as depression.

The relationships between the patients’ age, MS duration, and
HAM-A and BDI scales were evaluated. A positive correlation was
found between the HAM-A and BDI scales. While a significant
correlation was observed between the patient’s age and MS
duration, no correlation was found between these variables and
anxiety and depression scales (Table 2).

There was a significant relationship between MS type and
depression and anxiety scales. In subgroup analyses, the anxiety
and depression scores of RR MS patients were significantly lower
than progressive (PP and RP) subtypes (Table 3).

There was a significant relationship between EDSS scores
and MS duration, anxiety and depression scores. Anxiety and
depression scores of patients with EDSS <3 were found to be
significantly lower than those of patients with EDSS >3 (Table 4).

Table 1. Sociodemographic data
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Patients with different disease modifying treatments had similar
anxiety and depression scores (Table 5).

Discussion

Depression and anxiety were found to be related to EDSS scores
and clinical subtypes while no correlation was observed with MS
duration. BDI and HAM-A scores were found to be significantly
higher in RPMS and PPMS patients. No relationships were found
with age, gender, and disease duration. According to our study,
BDI and HAM-A scores were associated with disability and the
progressive course of the disease. We did not find any correlations
between treatments and scores of BDI and HAM-A scales.

The onset and symptoms of MS vary among individuals. The
initial symptom may be a visual and sensory attack that can be
easily diagnosed, or it may be a psychiatric complaint that can
make the path to diagnosis long and difficult. Studies show that
the frequency at which MS starts with psychiatric complaints
varies from 1 to 2.3%, suggesting that the problem is only the tip
of the iceberg (20,21). In another study conducted in psychiatry
clinics, it was stated that 0.83% of the magnetic resonance
images performed in patients diagnosed with psychiatry had
hyperintense lesions and they met the diagnostic criteria for MS.
It has been shown in the literature that the rate of psychiatric
diagnosis before MS is diagnosed is 9%. In another study, the
rate of being diagnosed with depression in MS patients was
reported as 52% (22,23). It was reported that the diagnosis
time of patients whose first MS attack started with psychiatric
complaints was delayed by 7 years (24). This delayed period is
a very important and lost time for the early treatment of the
disease.

Psychiatric comorbidities with MS have long been recognized.
In a comprehensive review of MS and accompanying comorbid
diseases, it was shown that depression and anxiety affect more
than 20% of the MS population (5,25). The psychiatric symptoms
that appear at the beginning resolve later than the neurological
symptoms, and complete well-being does not occur most
of the time (21). It is thought that showing the presence of
accompanying psychiatric symptoms from the beginning
may also be a determinant of psychiatric morbidity that may

Table 2. Correlation analysis

MS
BDI duration

Mean:SD  Median, HAVLA rooj 0.695 | 0.026
(n=163) min-max P 0.000 0.740
Age, years 38.50+9.63 39, 18-64 8D r 0.695 1 0.079
MS duration, years 7.49+6.18 6,0-28 p | 0.000 0.320
HAM-A (0-56) 25.46+10.96 13,0-48 r 0.026 0.079 1
MS duration
BDI (0-63) 13.58+9.28 11,0-42 p 0.740 0.320

MS: Multiple sclerosis, HMA-A: Hamilton Anxiety Rating Scale, BDI: Beck
Depression Inventory, SD: Standard deviation

HMA-A: Hamilton Anxiety Rating Scale, BDI: Beck Depression Inventory, MS:
Multiple sclerosis, r: Pearson’s correlation coefficient, p: Probability
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Table 3. Evaluation of the relationship between MS types and variables

RR (n=137) PP + RP (n=26) Total (n=163)
Mean + SD 6.95+6.10 10.40 £5.89 748 +6.18
MS Duration Median, min-max 5,0-28 10.5,1-22 6,0-28 0.005
Mean + SD 1417 £10.69 22.23+10.01 15.46 £ 10.96
HAM-A Median, min-max 12,0-48 23,7-43 13,0-48 <0.001
Mean + SD 12.27 +8.76 20.46 +9.06 13.58 £9.28
BDI Median, min-max 10, 0-42 18,7-37 11,0-42 <0.001

HMA-A: Hamilton Anxiety Rating Scale, BDI: Beck Depression Inventory, RR: Relapsing remitting, PP: Primary progressive, RP: Relapsing progressive, MS: Multiple

sclerosis

Table 4. Evaluation of the relationship between disability status score and variables

EDSS <3 EDSS >3
(n=122) (n=41)
Mean + SD 6.53+5.78 10.40+6.51 7.48+6.18
MS duration Median, min-max 5,0-22 11,0-28 6,0-28 0.001
Mean + SD 13.97+10.85 19.88+10.20 15.46+10.96
HAM-A Median, min-max 11,0-48 17,5-44 13,0-48 <0.001
Mean + SD 1241 £9.14 17.05+8.93 13.58+9.28
BDI Median, min-max 10,0-42 17,5-44 11,0-42 0.002

HMA-A: Hamilton Anxiety Rating Scale, BDI: Beck Depression Inventory, EDSS: Expanded disability status scale, MS: Multiple sclerosis

Table 5. Evaluation of the relationship between MS drugs and variables

Interferon Glatiramer Oral drugs Total

(n=50) acetate (n=34)  (n=78) (n=162)
MS duration 6.27+4.93 5.56+5.93 9.18+6.69 7.49+6.18 0.006 >0.99 0.020 >0.99
HAM-A 14.22+11.41 16.82+12.10 15.69+10.268 15.46+10.966 0.744 0.869 >0.99 >0.99
BDI 13.70+10.73 11.74+7.46 14.26+9.05 13.58+9.28 0.458 >0.99 >0.99 0.569

HMA-A: Hamilton Anxiety rating scale, BDI: Beck Depression Inventory, MS: Multiple sclerosis

P1: Interferon vs. Glatiramer acetate, P2: Interferon vs. oral drugs, P3: Glatiramer acetate vs. oral drugs

*: Adjusted p-value with Bonferroni correction

accompany in the later period. Depression accompanying
MS has been found to be associated with an increased risk of
suicide, in addition to its adverse effects on the course of the
disease, cognitive functions, treatment compliance, and quality
of life (6). Studies have shown that accompanying depression
during diagnosis of MS is overlooked at a rate of 23-30% and
it is not treated at a rate of 20-36% (6,26,27). Depression and
anxiety disorders are treatable illnesses once diagnosed. The
combination of some symptoms such as insomnia, loss of
appetite, introversion, and distraction may make the physician
suspect the diagnosis of depression, but most of the time,
the patients have difficulty in expressing themselves. These
symptoms should be considered and questioned. There are
scales that question these symptoms and offer a more detailed
and objective evaluation. BDI, one of the commonly used
assessment scales, was used in our study (17).

In our study, BDI and HAM-A scores showed a positive
correlation with each other. There are a few studies in the
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literature examining the effects of anxiety and depression on
each other in MS patients. In a study conducted with 189 MS
patients in 2017, it was shown that the presence of anxiety was
a risk factor for depression, both directly and indirectly (28).
Regular screening and treatment of anxiety symptoms may be
recommended to reduce the risk of depression.

Many studies have investigated the relationship between the
severity of the illness and the symptoms of depression and/
or anxiety. In the literature, it has been shown that there is an
increase in the incidence and severity of depression and anxiety
symptoms with worsening neurological symptoms and an
increase in disability (29). In the same study, mild anxiety rates
were found to be 38% for those with low disability and 66.7%
for those with high disability. The rates of those experiencing
mild depression symptoms were found to be 17.1% for those
with low disability and 71.1% for those with high disability
(29). In our study, a significant positive correlation was found
between increased disability scores and anxiety and depression,
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which is in line with the literature. BDI and HAM-A scores were
found to be significantly higher in RPMS and PPMS patients.
Relationships with age, gender, and disease duration have also
been shown in the literature. In our study, no relationships were
found with age, gender, and disease duration. According to our
study, BDI and HAM-A scores were associated with disability
and the progressive course of the disease.

Considering the relationship between disease modifying
treatments and psychiatric comorbidities in MS, studies on
interferon (IFN) therapy, which has been used in MS treatment
for a long time, are encountered. In the literature, it has been
shown that IFN therapy can cause depression in cancer,
hepatitis C, MS, and skin diseases. Although it was reported
that depressive symptoms started with IFN treatment and
improved after IFN treatment was terminated, this relationship
could not be fully demonstrated in subsequent studies
(30,31). A systematic literature review study investigating the
relationship between depression and IFN treatment, which
was published in 2017, shows that the relationship has not
been clearly demonstrated, but the presence of a history of
depression in the past is a risk factor for developing depression
in the first six months of IFN treatment (9). In the MS diagnosis
process, questioning the psychiatric history and screening are
important for early diagnosis of individuals at risk and for the
management of immunomodulatory therapies. In a systematic
literature review of psychiatric complaints associated with
natalizumab, fingolimod, dimethyl fumarate, teriflunomide, and
alemtuzumab in MS, changes in anxiety or depression scores
following treatment were also examined as a secondary goal.
As a result of the study, findings revealed that the treatments
did not have negative psychiatric effects, and that some
treatments reduced the incidence of depressive symptoms.
It has been argued that this may be related to the direct
immunomodulatory effects of treatments and indirectly to their
positive effects on disease activity (10). Inflammation, serotonin,
norepinephrine, glutamate, brain derived neurotrophic factor
and regulatory disorders in the hypothalamic-pituitary axes
have been listed as common pathways for depression and
MS. The effective treatment of depression and the regulatory
effect of the antidepressant treatment on these pathways may
provide a secondary benefit such as neuroprotection (32). In
our study, we did not find any correlation between treatments
and scores of the BDI and HAM-A scales. However, the use of
scales in terms of monitoring depression and anxiety symptoms
during the treatment process provides convenience for the
early diagnosis of psychiatric comorbidities, as suggested in
the literature. Treating depression in MS alters the course of the
disease positively by affecting treatment compliance, cognitive
impairment, pathological fatigue, quality of life, and reducing
cytokine production (6).
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MS is a lifelong chronic disease that may cause severe
disability in young adults. Accompanying psychiatric signs and
symptoms, especially depression and anxiety, can cause loss
of function, increase in disability, and mislead in the treatment
process of MS. It is important to diagnose and treat psychiatric
comorbidities early for accurate follow-up of MS.

Study Limitations

Small sample size and unequal distribution of subgroups can be
considered as the limitations of our study.

Conclusion

Our results show a positive association of BDI and HAM-A
scores with disability and progression of MS. The appropriate
treatment of accompanying depression and anxiety is crucial for
the management of the MS disease process. Screening scales,
which can be performed at certain intervals during clinical
visits, may be useful for the diagnosis of comorbid psychiatric
diseases in patients.
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