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Depression, anxiety and stress severities in
multiple sclerosis patients using injectable
versus oral treatments

Aim: Studies on multiple sclerosis in Saudi Arabia remain scant, particularly studies
on the psychological aspects. This study measures severities of depression, anxiety
and stress, and compares them to the used disease-modifying treatment. Materials
& methods: Cross-sectional study using a phone questionnaire targeting 452 Saudi
patients with relapsing-remitting multiple sclerosis following in King Khalid
University Hospital, King Fahad Medical City or Security Forces Hospital. Results: From
235 patients, 149 used interferons, 58 used fingolimod and 28 used natalizumab.
Depression scores were similar among all demographic and drug groups. Interferons
versus fingolimod anxiety scores were significantly different (p = 0.035). Stress scores
were within normal limits. Conclusion: Mild anxiety was higher among interferon

users, which could be due to injection anxiety reasons.
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Multiple (MS) is a

progressive inflammatory disease affecting

sclerosis chronic
the CNS, and most of its victims are young.
It causes physical, cognitive and emotional
deficits. Cognitive deficits can even be exag-
gerated by the presence of depression; there-
fore, they need accurate and timely evalua-
tion. Depression and anxiety are reported to
be common in MS patients [1-6].

Studies on MS in Saudi Arabia, and
more so the psychological aspects of MS,
remain scarce. The prevalence of MS in
Saudi Arabia in 1998 was estimated to be
25/100,000 patients [7], with a rise noted in
2008 that reached 40/100,000 patients [8].
Saudi patients had a lower mean age of onset
(25.9 years) when compared with non-Saudis
(29.4 years) [9]. MS patients can be catego-
rized according to their disease clinical course
into: relapsing-remitting MS (RRMS), sec-
ondary-progressive MS, primary-progressive
MS and progressive-relapsing MS. In 2014,

progressive-relapsing MS has been eliminated
from the classification and clinically isolated
syndrome has been added [10]. RRMS is the
most common disease course. Among Sau-
dis, RRMS was the clinical course for 61% of
the patients, progressive-relapsing was 20%
and primary progressive was 19% [7.9].
Studies on MS and depression started
around the 1950s with several studies suggest-
ing that depression can reach up to a lifetime
prevalence of 50% [11]. To our knowledge,
there has been only one Saudi study on the psy-
chological aspects of MS patients, which was
published in 2015, the sample was of 25 hos-
pitalized patients where six patients (25%) had
moderate to severe anxiety or depression [12].
Internationally, a study from the United
Arab Emirates published in 2015 by
Alsaadi ¢t al. found that among 80 patients
who were seen in the MS clinics, 17.5%
had depression and 20% had anxiety, while
the remaining majority of the patients did
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not have depression or anxiety 13]. An Iranian study
assessed the role of depression, anxiety, stress and
fatigue in relation to MS patients’ quality of life; they
found that depression, anxiety and fatigue were sig-
nificantly negatively related to the physical aspects of
lives of MS patients with anxiety being the strongest
predictor — whereas in regard to the mental aspects,
depression had the only significant negative role [14].
A large Canadian study found major depression to be
higher in patients with MS than in people without MS
(15.7 vs 7.4%) [15]. Anxiety disorders are also common
in MS patients, with a lifetime prevalence of 35.7%
and are often under-recognized and undertreated [16].
A randomized controlled trial on 121 patients with
MS found that stress management therapy reduced
the development of new MRI lesions [17]. However, the
effect of stress on MS onset remained unclear according

to a recent meta-analysis [18]. Pathogenesis of mood
disorders in MS is not well understood and is rather
multifactorial. It is also unclear whether depression and
anxiety share the same mechanisms; depression has
been found to possibly be an organic result of MS when
compared with the more so psychosocial burden of
disease that contributes to anxiety. Depression can be
attributed to the direct inflammatory effects and demy-
elination in certain CNS structures, which are thought
to have a relationship between neurophysiological dis-
turbances and emotion [19-22]. There is also a possibility
of depression and anxiety being drug-induced [23-25].
Currently, the treatment options for patients with
RRMS have variable categories with different route
options. Interferons, IFN-B, are three decades old
and can be administered either intramuscularly or
subcutaneously, natalizumab is given via intravenous

Table 1. Baseline characteristics of Saudi patients with relapsing-remitting multiple sclerosis.

Basic demographics

All patients

Total responses

Recently changed medication
Total included in comparative study
Age, mean (SD)

BMI, mean (SD)

Female gender, n (%)
Marital status, n (%):
-Single

— Married

— Others

Education level, n (%):

— Graduates

— Nongraduates
Interferons group (n = 149)
Age, mean (SD)

BMI, mean (SD)

Female gender, n (%)
Fingolimod group (n = 58)
Age, mean (SD)

BMI, mean (SD)

Female gender, n (%)
Natalizumab group (n = 28)
Age, mean (SD)

BMI, mean (SD)

Female gender, n (%)

SD: Standard deviation.

Values

301

66

235

34 (11)
26 (5)
207 (69)

115 (38)
171 (57)
15 (5)

165 (55)
136 (45)

36 (12)
26 (5)
95 (64)

31(8)
25 (4)
32 (55)

30 (8)
26 (6)
20 (71)
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infusion every 4 weeks and fingolimod is the
oral medication.

The psychiatric impact of disease-modifying
treatment (DMT) has been variable depending on
the type of treatment being used. Interferon affective
impacts have been controversial, with two random-
ized controlled trials finding no association between
depression and interferon therapy. Nonetheless,
because of its prevalence in MS patients, depres-
sion was recommended to be assessed regularly dur-
ing the treatment course [26]. Fingolimod has shown
to improve depression compared with a placebo at
6 months of treatment [27]. And in the TYNERGY
trial, natalizumab showed to improve depression
baseline but further independent studies have been
recommended to confirm this finding [28,29].

To measure the dimensions of depression, anxiety
and stress, Depression Anxiety and Stress Scale (DASS
21) was used. The aim of our study was to measure the
severity of depression, anxiety and stress in Saudis with
RRMS using the DASS 21, and then to compare scores
among patients using interferon injections: Interferon
beta-1b (Betaferon®; Bayer, Germany), Interferon beta-
la (Rebif®; Merck, Germany) and Avonex® (Biogen,
MA, USA) versus patients on the oral treatment fingo-
limod (Gilenya™; Novartis, Switzerland) and versus
patients taking the intravenous infusion natalizumab
(Tysabri®, Biogen, MA, USA; see Table 1).

Materials & methods

The research proposal of this cross-sectional study
was approved by the Institutional Research Boards of
three large participating hospitals in Riyadh, Saudi
Arabia: King Khalid University Hospital, King Fahad
Medical City and Security Forces Hospital.

* Inclusion criteria include: age 18 years and above,
diagnosis of RRMS and the use of a DMT. Patients
who had a new MS attack in the last 4 weeks
and patients who changed their DMT in the last
6 months were excluded. Patients were contacted
by a phone call, were informed about the study and
their consent was taken before proceeding with
the phone questionnaire. The questionnaire con-
tains demographic data, treatment history and the
DASS-21 items. DASS 21 is a validated self-report
questionnaire designed to measure the severity of a
range of symptoms common to depression anxiety
and stress [30]. This tool was designed to help in
defining, understanding and measuring depres-
sion, anxiety and stress. DASS-21 scores will be
interpreted as per tool instructions:

* Depression interpretation scores: normal (0—4),
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mild (5-6), moderate (7-10), severe (11-13),
extremely severe (14+).

* Anxiety interpretation scores: normal (0-3), mild
(4-5), moderate (6-7), severe (8-9), extremely
severe (10+).

e Stress interpretation scores: normal (0-7), mild
(8-9), moderate (10-12), severe (13-16), extremely
severe (17+).

Patient recruitment started in July 2013 and ended
in June 2015. All patients who met the inclusion cri-
teria were recruited without the need for randomiza-
tion, and therefore had an equal chance of partici-
pation in the study. There was no control group of
a normal population of matched age and gender in
this cross-sectional study; however, there were three
treatment groups to compare between.

Data analysis was performed using SPSS software,
version 19 (NY, USA). Baseline characteristics were
summarized by descriptive statistics (Table 1). Mean,
percentages and standard deviation (SD) were cal-
culated as per the study requirement. DASS scor-
ing between groups was compared with analysis of
variance (ANOVA) and simple unpaired #-test. All
p < 0.05 were considered as significant.

Results

The study targeted 452 RRMS patients who followed
up at the participating clinics. Of these, 143 patients
did not update their phone numbers at the clinics or
did not answer the phone calls, and eight patients
refused to participate. A total of 301 patients were
recruited in this study. Out of which 235 patients
were either on interferons, fingolimod or natali-
zumab medication, and 66 patients recently switched
to other medications and have been excluded from
the comparative DMT and DASS analyses. The
response rate of the study was 66.6%. The mean
age of 301 patients was 34.38 years (SD = 10.91).
Of 301 patients, 68.77% were female, 38.21% were
single, 56.81% were married and the remaining
4.98% were divorced or widowed. Education-wise,
54.82% were university graduates, and the rest were
nongraduates. About half of the patients recruited
(149 patients) were using one of the interferons with
a mean age of 35.69 (SD = 12.11) years, and 63.76%
were female. A total of 58 patients were users of fin-
golimod with a mean age of 31.31 years (SD + 7.82),
and 55.17% of them were female. The natalizumab
group had 28 patients with a mean age of 29.53 years
(SD +8.25), and 71.42% of them were female. A total
of 66 patients (22%) were recently switched from one
treatment to another or were not compliant with any
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specific treatment (Table 1). There were no missing
scores in the data collected.

In all patients, regardless of their medication type,
the depression score average was 8.25 (SD = 6.89),
anxiety score was 3.30 (SD + 3.83) and stress score
was 3.85 (SD = 5.73), thus suggesting depression was
prominently associated with all drugs as compared
with anxiety and stress. However, there was no sta-
tistically significant difference in DASS scores among
all subjects when compared based on their age group
or BMI (see Table 2). In gender-based comparison,
we found stress scores to be higher in female patients
4.45 (SD = 6.47) compared with males scores 2.23
(SD + 4.39; p = 0.004). Since a stress score of 7 or less
indicated a normal status, the statistical difference
was not clinically significant (Table 2). Also, there was
no statistically significant difference for depression or
anxiety scores in males versus females.

When we compared DASS scores among treatment
groups (Table 3), we found no statistically significant
difference in depression scores (p = 0.993, ANOVA),
and no significance with anxiety scores (p = 0.086,
ANOVA), stress scores were statistically but not clini-
cally significant (p = 0.045, ANOVA). When using
analysis of covariance (ANCOVA), we obtained almost
the same p-values (i.e., results were nonsignificant).
In the case of stress, homogeneity of regression was
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not justified and ANCOVA could not be performed.
Age was divided into three groups: with the 18-30 age
group, homogeneity of regression was observed and
results were not significant. In the 31-40 age group,
homogeneity of regression was observed and results
were significant. In the 41-50 age group, homoge-
neity of regression was not justified and ANCOVA
could not be performed. The above 50 age group only
included two patients and ANCOVA could not be
performed. An unpaired #test evaluated if there was
any significant effect between two medicine groups
(Table 4). For anxiety, interferons versus fingolimod
scores were significantly different (p = 0.035, #-test),
interferons versus natalizumab and fingolimod ver-
sus natalizumab scores were not significantly differ-
ent. For stress, fingolimod versus natalizumab scores
were significantly different (p = 0.012, rtest), inter-
ferons versus fingolimod scores and interferons versus
natalizumab scores were not significantly different.

Discussion

Current medical literature has limited number of
MS data coming from the Middle East, especially
Saudi Arabia, and unfortunately we still do not have
a Saudi MS registry. This study has a relatively gener-
ous sample size of Saudi patients with RRMS and an
assessment of their mental health.

Table 2. Scores of depression, anxiety and stress among all subjects.

Variables n

Depression
Age (years):
- All 301 8(7)
-18-30 136 8(7)
-31-40 92 7(7)
- 41-50 48 9(7)
->50 25 7(7)
p-value - 0.31
Gender:
- Male 94 8(8)
— Female 207 8(7)
p-value - 0.32
BMI:
-<20 17 8(7)
—-20-25 138 8(7)
-26-30 89 8(7)
->30 57 7 (6)
p-value - 0.89
SD: Standard deviation.

Mean score (SD)
Anxiety Stress
3(4) 4(6)
3(4) 3(5)
4(5) 4(7)
3(3) 4 (6)
2(4) 4(6)
0.09 0.84
3(4) 2(4)
4(4) 4(6)
0.28 0.00
6 (5) 7(10)
4(4) 3(5)
3(4) 3(6)
3(4) 5(6)
0.09 0.06
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Table 3. Depression, anxiety and stress scores of subjects on different medications.

Medication Mean score (SD)

Depression Anxiety Stress
Interferons 8(7) 4(4) 4 (6)
Fingolimod 8 (7) 3(4) 6 (7)
Natalizumab 8(7) 3(4) 2(4)
p-value 0.99 0.09 0.05
SD: Standard deviation.

Table 4. Comparison of depression, anxiety and stress scores between every two disease-modifying

treatment groups.

Variable Medication p-value (unpaired t-test)
Depression Interferons vs fingolimod 0.957
Interferons vs natalizumab 0.933
Fingolimod vs natalizumab 0.904
Anxiety Interferons vs fingolimod 0.035
Interferons vs natalizumab 0.296
Fingolimod vs natalizumab 0.616
Stress Interferons vs fingolimod 0.137
Interferons vs natalizumab 0.110
Fingolimod vs natalizumab 0.012

The results displayed some expected facts like
MS being more prevalent in females, and the com-
mon coexisting emotional disorders. The study also
showed that 38% of all MS patients were single, a
much higher percentage than what was reported by
the Saudi government statistics figure of 3.8% for
women above age 30 years [31]. When it came to Edu-
cation, 55% of Saudi MS patients had at least a uni-
versity degree, which was close to the general figure
in Saudi Arabia of 50% [31].

From Table 2, we see that the mean depression score
for all subjects (8.25), a result that fits into moderate
depression without significant difference between dif-
ferent age groups, gender, BMI or even treatment used.
For anxiety, the mean score was (3.30) which fit into
mild anxiety. The percentages of depression severities
would be: 59.6% normal, 17% mild, 17% moderate,
6% severe and 0.4% extremely severe (Figure 1). Per-
centages for anxiety were: 80.4% normal, 10.2% mild,
7.2% moderate, 2.1% severe and none had extremely
severe anxiety (Figure 2). And stress percentages were
93.6% normal, 3% mild, 2.6% moderate, 0.9% severe
and none had extremely severe stress (Figure 3). We
can compare our results to a recent smaller study on
24 Saudi patients, six patients (25%) had moderate-
to-severe anxiety or depression by using the Hospital
Anxiety and Depression Scale [12].

The anxiety severity scores did not significantly
vary among different age groups, gender or BMI, but
anxiety scores were higher in the group taking inter-
ferons (ANOVA) compared with natalizumab with
statistical and clinical significance. The mechanism
of the resultant anxiety is still unknown and can be
related to interferon mechanism of action or related
to injection pain and the way of receiving the drug.
For stress scores, in general, they are small and within
normal limits in different age groups, gender and
BMI. ANOVA showed a statistical difference in stress
scores between fingolimod and natalizumab; how-
ever, this difference does not seem clinically signifi-
cant because the means of both groups were within
the normal range for stress, and even when the SD
was considered, the fingolimod group had mild stress
with the highest range. Interferons scored similarly
to the fingolimod group, natalizumab, on the other
hand, did not display stress.

The limitations of this study could be addressed
to the fact that the only tool used was the DASS 21;
there was no parallel connection between the clini-
cal scores with other investigations as brain imaging
or serological markers. Correlations with radiologi-
cal measures that reflect the severity of MS, and cor-
relations between DASS 21, lesion localization and
lesion volume would give more insight into depression
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Figure 1. Interferons and levels of depression, anxiety and stress.
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Figure 2. Fingolimod and levels of depression, anxiety and stress.
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Figure 3. Natalizumab and levels of depression, anxiety and stress.
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and anxiety mechanisms and predictability. Another
limitation is that DASS 21 can be influenced by the
short-term depressive mood; therefore, it should be
used in conjunction with a psychiatric assessment
for mood disorders. Lastly, as this study is a cross-
sectional one, the results represent an association of
prevalence rather than temporal causation.

Conclusion

We can conclude from our study that RRMS in Saudi
patients was associated with mild-to-moderate depres-
sion with no relation to a particular DMT. Mild anxi-
ety, on the other hand, was more likely to be seen
in those using interferon injections, which perhaps
could be related to injection anxiety. These conclu-
sions guide us to the fact that patients with RRMS do
suffer from depression and may benefit from psychi-
atric support regardless of their depression degree or

the DMT being used.

Future perspective

Newly released MS treatments can be included in
future studies to give more insight about the relation
of DMTs to levels of depression, anxiety, and stress.
Also, involving the use of other illness related variables
such as brain imaging might help correlate between
signs of demyelination, lesion location and their rela-
tion to MS disability and psychologic manifestations
versus drug related effects.

DASS in MS patients Research article
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Summary points

e Multiple sclerosis (MS) is prevalent in Saudi Arabia and has a lower mean age of onset.
e Relapsing-remitting MS is the most common phenotype in Saudi patients with MS.

¢ Relapsing-remitting MS was associated with mild-to-moderate depression with no association to a particular disease-modifying

treatment.

e Anxiety was significantly higher in Interferon users compared with those on natalizumab.
e Patients with MS could benefit from regular psychiatric evaluations regardless of the disease-modifying treatment they are using.
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