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Abstract The aim of the present study was to assess the
prevalence of depression in a large multiple sclerosis (MS)
patient group and to analyse the physical and psycho-socio-
economic factors that influence its frequency and severity. In
total, 351 consecutive patients with a diagnosis of MS were
included in this study. All the patients completed a survey
about their demographic characteristics, marital status,
presence of children, employment status, educational level,
duration of disease, disease course, duration of treatment and
type of disease modifying therapies (DMT). Their disability
level was evaluated using the Expanded Disability Status
Scale (EDSS). Their depression level was evaluated using
the Romanian Version (2012) of the Beck Depression
Inventory-II (BDI-II). There was a significant positive cor-
relation between the BDI-II score and the actual age of the
patients, their disease duration, EDSS and the number of
total relapses. From the EDSS functional scores, only the
pyramidal score and the sensitive score presented a signifi-
cant association with BDI-II in the logistic regression
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analysis. The BDI-II values decreased significantly with
increasing education level. In the case of the retired patients,
the BDI-II values were significantly higher. The BDI-II
scores were also higher in widowers and divorced patients
and in patients with children. There was no significant dif-
ference in the BDI-II values between different DMT groups.
The main physical and psycho-socio-economic determinants
of depression in patients with MS are the physical disability,
disease duration, number of relapses, marital status, educa-
tion level, employment status, and the presence of children,
but many unsolved questions remain about the interrelations
and relative contributions of these factors, which necessi-
tates further research. The DMTs did not significantly
influence the depression level.

Keywords Multiple sclerosis - Depression - Disability -
Expanded Disability Status Scale

Introduction

Multiple sclerosis (MS) is one of the most disabling dis-
eases of the central nervous system and affects 1 in 1000
people in Western countries [1]. Until recently, the severity
of MS was measured only by taking into account the
physical disability (motor weakness, visual loss, brainstem,
cerebellar, sensitive, and autonomic symptoms); however,
in the last few years, special attention has been directed
towards the neuropsychological and neuropsychiatric
manifestations of the disease [2].

The psychiatric symptoms in MS were first noted by
Charcot in his lectures at the Salpetriere hospital in the
nineteenth century when he described depression, mania,
euphoria, hallucinations, and pathological laughing in his
patients [3, 4].
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Epidemiologic studies have indicated that the lifetime
prevalence of major depression in MS patients is between
36 and 54 %, much higher compared to the general pop-
ulation (16.2 %) or even when compared to other chronic
neurological conditions with similar levels of physical
disability, such as temporal lobe epilepsy and amyotrophic
lateral sclerosis [5, 6]. However, recent studies did not find
differences in depressive symptomatology between MS and
another chronic medical condition, after controlling for
physical impairment [7].

Fernandez-Jiménez and Arnett analysed the relative
importance of factors that predict the quality of life in MS
patients using multiple regression metrics in order to solve
the colinearity problems. They compared different vari-
ables such as the Expanded Disability Status Scale (EDSS),
depressive symptomatology, as measured by the Beck
Depression Inventory-Fast Screen (BDI-FS), cognitive
performance and coping. They concluded that EDSS and
BDI-FS are relevant determinants of the quality of life in
patients with MS [8].

It was thought originally that depression was a stress
reaction following the diagnosis of a chronic, extremely
disabling disease with an uncertain prognosis, but recent
studies have shown that depression is also present in
patients with minor or no physical disability. Due to the
research conducted in this area in recent years, it iS now
known that, in the pathogenesis of depression in patients
with MS, several pro-inflammatory cytokines (interferon-v,
tumour necrosis factor-o, interleukin-6) and structural
brain changes are involved. Depression also seems to be an
independent predictive factor for the quality of life of
patients with MS as it may exacerbate fatigue, compromise
cognitive functions, decrease compliance with treatment,
affect work performance and family and social relation-
ships of patients, and, not least, it is also an important risk
factor for suicide [9-11].

Despite the negative impact that depression has on
patients with MS, it is often overlooked in routine physical
examination, or when diagnosed, it is not properly treated
[10]. In Romania, the prevalence of MS is 22.6/100,000
people, therefore around 5000 people are affected by the
disease [12].

The objectives of the present study were to assess the
prevalence of depression in a large MS patient group and to
analyse the physical and psycho-socio-economic factors
that influence its frequency and severity.

Materials and methods
In total, 351 consecutive patients with a diagnosis of

clinically isolated syndrome (CIS), relapsing remitting
multiple sclerosis (RRMS) and secondary progressive
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multiple sclerosis (SPMS), according to McDonald’s
diagnostic criteria 2010 [13], who attended the Regional
MS Centre, Targu Mures, Romania, were included in this
cross-sectional study that took place between September
2014 and February 2015. The study was performed in
accordance with the principles stated in the Declaration of
Helsinki and was approved by the local ethics committee.
All the patients signed informed consent to participate in
the study. All the patients included in this study were over
18 years old and were on treatment with the disease
modifying therapies (DMT): Avonex, Betaferon, Copax-
one, Rebif or Tysabri. The exclusion criteria were: (1) use
of anti-depressant medications in the last 2 months; (2)
corticosteroid treatment in the last 30 days; (3) were
attending the MS Centre because of an MS relapse; (4)
patients included in clinical trials with experimental
therapies.

All the patients completed a survey that included
questions on their demographic characteristics, such as age
and sex, marital status, presence of children, employment
status, educational level, duration of disease, disease
course, duration of treatment, and type of DMT.

Patients” disability level was evaluated using the
physician-reported EDSS, which is a unified scale to
evaluate the level of neurological impairment in MS
patients in eight functional systems [14].

Depression level was evaluated using the Romanian
version (2012) of the BDI-II, which is an instrument that
consists of 21 questions. A score between 11 and 16
indicates a mild mood disorder, 17-20 indicates borderline
depression, 21-30 indicates mild depression, 31-40 indi-
cates severe depression, and a score above 40 indicates
extremely severe depression [15].

Statistical analysis

For all the statistical calculations, Graph Pad 3.6 State
Software, San Diego, California, USA, was utilised. To
assess the normality of the continuous variables (e.g. age,
disease duration, BDI-II score, EDSS, etc.), the Shapiro—
Wilk test was applied. The Student’s ¢ test was used to
assess the differences between the means of the continuous
variables (expressed as mean £ SD), while the differences
between the non-parametric variables (expressed as med-
ian, range) were compared using the Mann—Whitney test.
The differences among the other variables were estimated
using the Kruskal-Wallis test, an analysis which is
appropriate for more than two groups. By using Dunn’s
multiple comparison tests, we found the groups between
which there was a statistical significance. To assess the
associations between the distributions of categorical vari-
ables, we used contingency tables and the Chi-squared test.
The correlation between the quantitative variables was
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assessed using correlation or Spearman’s rho, when
appropriate. We calculated the odds ratio (OR) to demon-
strate the probability or susceptibility to depression. A
multivariate analysis was carried out using linear regres-
sion. We used the BDI-II as the dependent variable. We
included as independent variables the education level,
employment status, marital status, the presence of children,
etc. We interpreted all the tests against a p = 0.05 signif-
icance threshold and the statistical significance was con-
sidered for p values below the significance threshold.

Results

The demographic data, social and familial background,
main clinical and DMT data of the whole patient group and
separate to BDI-II score groups are shown in Table 1.

The mean age of the whole patient group was
42.9 £ 9.6 years. The mean BDI-II score of the whole
patient group was 11.8 £ 10.3, while the median was 9
(min—-max: 0-55). The histogram of these data is shown in
Fig. 1.

There was a significant positive correlation between the
BDI-II score and the age of the patients (Fig. 2).

The BDI-II values were significantly higher in the patient
group with an age >45 years (median 13.0, min 0, max 55)
versus the group with an age <45 years (median 6.0, min O,
max 47), p = 0.0001, Mann—Whitney test. There was also a
positive correlation between the BDI-II score and the age of
the patients at the onset of the disease (r = 0.18,
p = 0.0004). There was no significant difference between
the male and female patient group regarding the BDI-II
score. The mean disease duration in the whole patient group
was 11.26 + 6.81 years, while the mean disease duration
before treatment was 4.6 & 5.45 years and the mean disease
duration on treatment was 6.63 £ 3.91 years. A significant
positive correlation was found between the disease duration
and the BDI-II scores (r = 0.18, p = 0006). The correlation
was also significant between BDI-II and disease duration
before and on treatment (r = 0.14, p = 0.007, r = 0.12,
p = 0.02). The mean EDSS value was 2.96 £ 2.05. There
was a significant correlation between the EDSS and BDI-II
score (r =045, p <0.0001) (Fig. 3). From the EDSS
functional scores, only the pyramidal score and sensitive
score presented a significant association with BDI-II in the
logistic regression analysis (OR 1.39, CI 95 % 1.04-1.87,
p = 0.024, OR 1.35, CI1 95 % 1.03-1.77, p = 0.027, where
BDI-II was the dependent variable, and the functional
scores—visual, brainstem, pyramidal, cerebellar, sensitive,
bowel and bladder, cerebral and ambulation were the inde-
pendent variables).

In a multivariate regression model including BDI-II as
the dependent variable and the age at disease onset, disease

duration and current EDSS as independent variables, the
BDI-II was significantly influenced by the age at disease
onset (p = 0.003) and current EDSS (p < 0.0001), but was
not influenced by disease duration (p = 0.25).

Moderate, severe and extreme depression were found
more frequently in the SPMS group (p = 0.0001) com-
pared with the RRMS and CIS groups. Moderate depres-
sion was found in 12.8 % of SPMS patients, 9.3 % of
RRMS patients and 0 % in the CIS group, while severe and
extreme depression was found in 17.0, 3.2 and 0.0 % of
patients in the same groups, respectively. Another signifi-
cant correlation was found between the severity of
depression and the number of total relapses (r = 0.36,
p < 0.0001) and the number of the relapses in the last year
(r = 0.109, p = 0.04). In a logistic regression model, BDI-
II was influenced significantly only by the number of total
relapses. The OR for clinically significant depression (BDI-
II > 17) was 1.08 (95 % CI 1.02-1.13, p = 0.0022) for the
number of total relapses and 1.07 (95 % CI 0.75-1.52,
p = 0.7) for the number of relapses in the last year.

Taking into account the education level, the BDI-II
values decreased significantly with increasing education
level (p = 0.0001) (Fig. 4). The employment status of the
patients had a significant influence on the depression level,
e.g. in the case of retired patients (both age-based retired
patients and those receiving a disability pension), the BDI-
IT values were significantly higher (p = 0.0001) (Fig. 4).
The marital status of the patient also had a significant effect
on the depression level. The BDI-II scores were higher in
widowers and divorced people, while the lowest BDI-II
values were found in the single patient group (p = 0.004)
(Fig. 4). In the patient group with children, the BDI-II
values were significantly higher (p = 0.02) (Fig. 4).

In a logistic regression model, after the adjustment for
age (including only for patients >30 years old), the OR for
clinically significant depression was 3.45 (95 % CI
1.8-6.3, p = 0.0001) among the retired patients group and
2.68 (95 % CI 1.4-4.8, p = 0.001) for patients with a low
education level (<12 years of school), while the associa-
tion was not significant for marital status and for the
presence of children. There was no significant difference in
BDI-II values between the different DMT groups.

Discussion

The frequency of depression in MS patients is high, but
varies significantly according to the studied population and
the research methods used. Some researchers have studied
the lifetime prevalence, while others have looked at the
current point in the disease course.

The majority of the published literature data include
only a relatively small cohort of MS patients. There are

@ Springer



Acta Neurol Belg (2016) 116:135-143

138

(% 000 (% 000 (% 00D 1 (% 000 T (% 0L) L (% ¥80) 01 SIO
mhﬁwh.ﬁ K.Q 284N00)
(% S'6) 61 (% 0°01) 0T (% 01 1T (% 0'61) 8¢ (% 0'19) 20T (% 86'9S) 00T 01<
(% €9 s (% 6'6) SI (% 6'6) ST (% 6L1) LT (% 6'85) 68 (% 10°¢h) IST 01>
(s4paK) aspasip Jo uonvind
(% 000 (% 00D) 1 (% 00) 0 (% 000 (% 00) 0 (% 8T0) 1 QJIMASNOH
(% 000 (% 691 (% 00) 0 (% 9LD) € (% S9L) €1 (% #8'%) L1 pakordweun
(% 000 (% 00) 0 (% 00) 0 (% 000 (% 001) T (% 95°0) ¢ uRpMms
(% 6T 1T (% 0'91) 9T (% 1'71) €T (% S$'¥0) OF (% S'LE) €S (% £7'9p) €91 uorsuad Kyiqesiq
(% 000 (% ST 1 (% S'LE) € (% ST 1 (% S'LE) € (% LT 8 pamoy
(% 1'6) T (% SP) 1 (% 00)0 (% 9°€D) € (% L'TL) 91 (% 97°9) T pakordws swn-jred
(% L0) 1 (% 9¢) ¢ (% TL) o1 (% 0°€D) 81 (% ¥'SL) Y01 (% 1€°6€) 8€1 pokordurg
smvys juawkojduisy
(% 86)9 (% L9) L % LL)8 (% v'¥1) S1 (% '59) 89 (% T9'67) +01 ON
(% €°L) 81 (% €11) 8¢ (% €11) 8¢ (% T00) 0S (% 8'6¥) €21 (% LEOL) L¥T SoX
pryD
(% 00)0 (% L8) T (% 000 % v 1 (% 0°L8) 0T (% §59) €C ud 10 1ISeN
(% 0D 1 (% 8% ¢ (% L'S)9 (% T'LT) 81 (% ¥'1L) SL - (% 16'60) SOI Ayszoatun)
(% 000 (% 000 (% ¥sD ¢ (% ¥'s1D T (% T69) 6 (% L) €1 [00Y0s YSIY [BUOHEOOA PUE [EOTULDA,
(% €9 11 (% 8'6) €1 (% 8T L1 (% 1'10) 8C (% 187 9 (% 68°LE) €€1 [00yos ySIH
(% 1¥D) 6 (% 8'81) T1 (% 601) L (% ¥'€0) S1 (% 879 1T (% €T°81) 9 [ooyos sonuarddy
(% 1€0) € (% 1€ € (% 8°0¢) ¥ %L1 (% ¥'SD T (% L¢) €1 (wniseuwdS + Arewrnd) [ooyos Arejuowafg
uoyvonps
(% €)1 (% €891 (% €€9) ¥ (% L'T¥) S (% €81 (% 17°¢) 1 MOPTA
% €vD ¥ (% 10 9 (% 9¢) 1 (% LOD € (% 0°09) V1 (% L6°L) 8T padloAlq
(% 6L)9 (% €9+ (% €9+ (% T€1) 01 (% ¥'89) TS (% $9'12) 9L J[3uIg
(% %) €1 (% ToD) ¥C (% S 1) LT (% 000 Lv (% 8TS) ¥Tl (% S6'99) S€CT Joupred ym SUIAT]/pPILLIRIA
snjvys NEN.QSS\
(% 8'8) ¥1 (% 1€ 1T (% 8°€1) ¢ (% v'v0) 6€ (% 0°0%) ¥9 (% 9°S¥) 091 Sp<
(% T9) 01 (% €L ¥l (% €L ¥l (% 9°€1) 9 (% §99) LTl (% ¥'¥S) 161 S81
23y
(% T9) L (% LoD Tl (% ¥'S)9 (% 6°L1) 0T (% 86S) L9 (% 16'1¢) TIT SN
(% T'L) LT (% 9°6) €T (% 921 0¢ (% T'81) S¥ (% 6'19) ¥21 (% 60'89) 6£T S[eW]
kwﬁtwmv

(uorssardop swonxd  (uorssaxdop djeIopow) (uorssaxdop [eorurpd (9ourqQIMISIp poowr ([euriou)
pue ®.~®>®mv 1¢< 21038 1dd 0¢—1IC 21038 Idd méﬁuumﬁoﬁ_v 0C—L1 21008 Idd ﬁmav 91—11 21038 [dd 01> 2103S 1ad 1e101, dlqeLIre A

sdnoi3 2100s g 01 2jeredas pue dnoi3 juoned ojoym 9y Jo elep [JAC PUB [BOIUID UTBW ‘PUNOIIYORQ [BI[TWE] pPue [e100s ‘ejep dryderdows [ dqel

pringer

A's



Acta Neurol Belg (2016) 116:135-143

139

Table 1 continued

BDI score >31 (severe and
extreme depression)

BDI score 21-30

BDI score 17-20 (borderline

clinical depression)

BDI score 11-16 (mild
mood disturbance)

BDI score <10

(normal)

Total

Variable

(moderate depression)

8 (3.2 %)
16 (17.0 %)

23 (9.3 %)

20 (8.1 %)

154 (62.3 %) 42 (17.0 %)
21 (22.3 %)

247 (41.88 %)
94 (26.78 %)

RRMS
SPMS

12 (12.8 %)

15 (16.0 %)

30 (31.9 %)

Severity of illness, according to EDSS

0.04.0
4.5-6.5
>7.0

727 %)
13 (15.1 %)

23 (8.9 %)

21 (8.1 %)

163 (63.2 %) 44 (17.1 %)

258 (73.50 %)

86 (24.50 %)
7 (1.99 %)

12 (14.0 %)

14 (16.3 %)

19 (22.1 %)

28 (32.6 %)
0 (0.0 %)

4 (57.1 %)

0 (0.0 %)

1 (14.3 %)

2 (28.6 %)

Type of DMT
Avonex

1 (2.0 %)
13 (9.5 %)

3 (6.1 %)
13 (9.5 %)

4 (8.2 %)
10 (7.3 %)

8 (16.3 %)
28 (20.4 %)

33 (67.3 %)

49 (13.96 %)

73 (53.3 %)

137 (39.03 %)
66 (18.8 %)

Betaferon

1 (1.5 %)

6 (7.2 %)

3 (18.7)
24 (6.83 %)

9 (13.6 %)
8 (9.6 %)

9 (13.6 %)
11 (13.3 %)

13 (19.7 %)

34 (51.5 %)
44 (53.0 %)

Copaxone
Rebif

14 (16.9 %)

83 (23.64 %)

2 (12.5 %)
35 (9.97 %)

2 (12.5 %)
36 (10.25 %)

2 (12.5)
65 (18.51 %)

7 (43.8 %)

191 (54.41 %)

16 (4.55 %)

351

Tysabri
Total

only a few studies with population-based data. Patten et al.
[16] examined 115,071 patients older than 18 years, 322 of
them with MS, using the Composite International Diag-
nostic Interview Short Form for Major Depression. The
12-month prevalence of depression was 25.7 % in the MS
group, and only 8.9 % in those patients without MS [16].
Chwastiac et al. used a mail-based survey that included
1374 MS patients and achieved a 54 % response rate, and
found that 29.1 % of the MS patients had moderate and
severe depression levels according to the Centre for Epi-
demiological Studies’ Depression Scale [1]. Sadovnick
et al. examined 221 MS patients from an MS clinic. They
found that 34.4 % of them had a current lifetime diagnosis
of depression and the cumulative risk for developing
depression by the age of 59 was 50.3 % [11]. Minden et al.
[17] found that 54 % of MS patients developed major
depression at least once during the disease course. In our
MS patient group, 27.05 % of the patients (95/351) had
clinically significant depression.

The explanation for this high prevalence of depression
in MS patients is debatable and it is difficult to conclude
that it is only secondary to the burden of a disabling
neurological disease, since there are other more disabling
disorders, such as amyotrophic lateral sclerosis, with sig-
nificantly lower depression rates [6, 18].

We found a strong association between depression and
the severity of MS as indicated by EDSS. Of the eight
functional systems of the EDSS, the pyramidal and sensi-
tive scores had the strongest association with depression
level. In a logistic regression analysis, the OR for clinically
significant depression for pyramidal symptoms was 1.39
95 % CI 1.04-1.87, p = 0.024) and 1.35 for sensitive
symptoms (95 % CI 1.03-1.77, p = 0.027).

The literature regarding the association between
depression and disability is controversial. Chwastiak et al.
found a positive relationship between the disability level
and depression. Patients with intermediate and severe
disability according to EDSS were found to be three and
six times as likely to have clinically significant depression
compared with patients with minimal disability [1].
According to Smith et al., physical disability is an inde-
pendent significant predictor of depression. Miletic et al.
found a significant correlation between BDI and EDSS [19,
20]. Williams found no association between overall dis-
ability and depression, but falls and bowel dysfunction
were positively associated with increased levels of
depression [20]. Zephir et al. and Bakhsi et al. found no
association between depression and disability [22, 23].

According to Chwastiak et al., the prevalence of severe
depression decreases in patients with a longer duration of
MS due to the adaptation to illness over time, but in our
sample we obtained a significant positive correlation
between the BDI-II score and the duration of MS [1]. In a

@ Springer



140 Acta Neurol Belg (2016) 116:135-143
Histogram 60 |-
50 Mean = 11_,81 e
3(23[?1\/ =10,346 50 | ° o
o
40 10+ © 0 o ©
e [0 ° ° o)
o o
g a0 Tt 8
8 30 a o %38 g o ©
< m ° o6 9o °
2 20 888§ g 2
4 [e] o]
2 2 a 5 8
P :
10 c S| °
g © R 0.45
g g P 0.0001
10 0 S| Q 1 ) 1
0 2 4 6 8 10
EDSS

0-
20 60

BDI

Fig. 1 The histogram of BDI sores

Current age

O OO o (o} { 4
25 8§ o R0.30
" “Boo %o |P0.0001|
20 ul L 1 L 1 L 1 L 1 L 1 L 1
0 10 20 30 40 50 60

BDI score

Fig. 2 Correlation between the BDI score and the current age of the
patients

study published in 2003, Patten et al. found that the
prevalence of major depression was higher in younger
patients (<45 years old), probably due to the development
of coping strategies in older patients. In our study, the level
of depression was significantly higher in older patients
(>45 years old) [16]. This might be explained by disability
progression over time, which will decrease the level of
independence and will have a negative impact on social life
and working ability, as well as possibly by the deficiencies
in our social support system compared with Western
societies. However, younger patients in our society have
stronger social support, mainly from their parents.

The level of depression in the general population is
1.7-2.0 times higher in females compared to males, so we
expected to obtain a similar result in our sample, but no

@ Springer

Fig. 3 Correlation between the BDI scores and EDSS

significant difference between these two groups regarding
BDI-II score was found [24]. There are controversial lit-
erature data about gender in MS-associated depression.
Patten et al. found that women with MS presented a sig-
nificantly higher prevalence of depression compared with
males. Of the 99 female patients in their study, 28 % had
major depression, but only 8 % of the male patients had
major depression [25]. Galeazzi et al. and Korostil et al.
published similar findings [26, 27]. Beal et al. explain the
higher prevalence of depression in females by the fact that
women have weaker social support and higher social
expectations of the illness [28]. Several studies in accor-
dance with our data found no significant difference in
depression between genders. They suggested that this lack
of association is due to hormonal and biological factors [1,
29].

In our study group, high levels of depression were
associated with lower education. The same results were
obtained by Bamer et al. and by Agsiret et al. A higher level
of education can contribute to a better understanding of the
disease, its symptoms and evolution, can improve the
capacity to cope with the stress caused by the diagnosis of a
disease with a high disability potential and can help dealing
with the problems rather than avoiding them. Education
also assumes better skills for interpersonal communication,
thus facilitating a good level of support [30, 31].

Other determinants of depressive symptoms in our
sample seem to be employment status, marital status, and
having children. In retired patients (both age-based retired
patients and those receiving a disability pension), we found
significantly higher BDI-II scores. Given the current con-
dition for pensioners in our country, this fact might be
explained by a low economic condition. Regarding marital
status, depressive symptoms were found more frequently in
divorced patients and widowers. We expected this result
because this group of patients has additional risk factors for
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Fig. 4 The relationship
between BDI scores, education
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developing depressive symptoms, such as loss of a spouse
or going through a divorce, but we did not expect that the
lowest depression levels would occur in the single patients
group compared to married patients or those living with a
partner. These results were maintained even after adjust-
ments for age.

In the patients group that have children, we found sig-
nificantly higher BDI-II scores compared to MS patients
without children, probably due to the unpredictable disease
evolution, high risk of severe disability and uncertainty
about the future [31].

We found little data in the literature regarding depres-
sion, or regarding the type of clinical course (RRMS vs
SPMS). The higher prevalence of clinically significant
depression in our SPMS patients is probably due to the
higher disability level and the longer disease duration in
this group. Moller et al. and Minden et al. found no sig-
nificant difference regarding depression between these
patient groups [17, 32].

We found no literature data regarding the association
between the total number of relapses, the number of
relapses in the last year before evaluation and the depres-
sion level. However, there exist some data about the
depression level during and post MS relapse. Moore et al.
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found high rates of possible depression during relapses
[33].

We found no significant difference between the different
DMTs. Literature data regarding these aspects are debat-
able. There is no strong evidence supporting the view that
some of the DMTs predispose patients towards depression
or exacerbate the pre-existing depression level. Zephir
et al. and Patten et al. analysed the influence of interferon
beta la treatment on depression in MS. They found no
evidence of increased depression levels in association with
this DMT [22, 34]. Patten et al. analysed the level of
depression in two different DMT groups (interferon beta la
and Copaxone). They found no significant difference
regarding depression levels between these groups. The
same authors concluded that ‘depression is not a side effect
of interferon beta 1a’ when used in the treatment of patients
with SPMS [35].

Conclusions
The prevalence of clinically significant depression in MS is

high. MS physicians should be aware of this disabling
comorbidity for early diagnosis and adequate treatment.
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The main physical and psycho-socio-economic determi-
nants of depression in our MS cohort are the physical
disability, disease duration, number of relapses, marital
status, education level, employment status and the presence
of children, but many unsolved questions remain about the
interrelation and the relative contribution of these factors,
and that need further research. We found the DMTs did not
significantly influence the depression level.
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