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Abstract: Background: We assessed the prevalence and risks associated with pain during and after

a multiple sclerosis (MS) relapse, and the impact of pain on quality of life (QoL), in MS patients.

Methods: 117 patients suffering an acute MS relapse were evaluated with clinician- and patient-

reported outcomes, including the expanded disability status scale (EDSS), Multiple Sclerosis Impact

Scale (MSIS-29), and MS Walking scale-12 (MSWS-12). Relapse-related pain was assessed via the

short-form 36 (SF-36) questionnaire upon first visit (relapse onset) and at 6 weeks after treatment with

intravenous methylprednisolone (follow-up visit). Results: Pain was present in 80% of patients at

relapse onset. Patients with pain were more impaired physically (higher mean scores on MSIS-29phys

and MSWS-12 and lower mean scores on SF-36 role physical, physical, and vitality scales) at relapse

and six weeks after. In total, 74% of patients with MS relapse reported a poorer QoL due to pain. A

lower psychological well-being was correlated with greater pain (MSIS29psy score). An increased

number of prior relapses was a predictor of more pain at relapse onset. Conclusions: Pain was

common at the time of MS relapse and improved, but was still significant, six weeks after treatment

with corticosteroids. Further studies are required to better understand relapse-related pain.

Keywords: multiple sclerosis; relapse; pain; corticosteroids; quality of life; the short-form health

survey; SF-36

1. Introduction

Chronic pain is a common symptom in multiple sclerosis (MS). In one study that
included patients with relapsing and progressive MS, 98% of patients reported bodily
pain [1]. For some, it can be their dominant symptom, and it is a strong predictor of a
reduced quality of life (QoL) [1–5].

Several studies have explored the risk factors for pain in patients with MS. In a system-
atic review of 21 studies, factors including female gender, non-relapsing-remitting MS type,
a longer duration of MS, poor physical and emotional well-being, fatigue, and social factors
(e.g., unemployment) were associated with chronic pain [6]. In the largest study, which
included more than 1600 patients with MS, patients with a higher expanded disability
status scale (EDSS) score had a greater likelihood of pain [7]. A similar association between
pain and disability was found among patients in the German National MS Register [8],
where there was a positive correlation between PainDETECT questionnaire score and EDSS,
age, and duration of disease. However, in another smaller study of 120 patients, there was
no correlation between pain, age, or duration of MS [4]. Although both studies evaluated
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neuropathic pain, the main difference between them were the sample sizes and question-
naires used. While in the German study they used PainDETECT [8], in the Lithuanian
study, The Douleur Neuropathique 4 (DN-4) questionnaire was used [4]. The former is
shorter and simpler in comparison to latter.

Few studies have looked at pain following MS relapses. Indeed, many studies on
MS-related pain actively exclude patients during relapse. In a large systematic review and
meta-analysis, Foley et al. analysed 28 papers studying pain in people with relapsing-
remitting or secondary progressive MS [9]. Only one work included prospectively studied
pain at relapse. Another study, which retrospectively evaluated the prevalence of pain in
73 patients, found that 63% of MS patients reported pain during relapse [10]. The Short-
Form Health Survey (SF-36) is a self-reported quality of life (QoL) survey which is divided
into psychometrically based physical and mental components [11]. It consists of 36 items
covering 8 domains of patient health. Each domain evaluates four categories: function,
well-being, disability, and personal evaluation. The Bodily Pain scale is considered part
of the physical evaluation component and measures the severity and impact of pain. The
SF-36 norms vary between ethnicity, gender, and age, but the mean score for body pain
ranges between 50 and 80 out of 100 [12,13], with a low score on the SF-36 Bodily Pain scale
indicating severe and limiting pain.

The aim of our study was to use the SF-36 patient-reported outcome measure to assess
the prevalence and risks associated with pain both during an MS relapse and after treatment
with corticosteroids, and the impact of pain on the QoL of MS patients.

2. Results

Data were collected for 117 patients (79% female) at the time of relapse with a mean
age and SD of 38.3 (8.8) years. The mean SF-36 bodily pain scores between patients with
and without pain significantly differed at relapse onset (37.6, CI [32.9–42.2] vs. 95.9, CI
[93.9–98.5]; p < 0.001) and at 6-week follow-up (46.9, CI [19.9] vs. 93.7, CI [91.1–96.4],
p < 0.001) (Table 1).

Table 1. Patient demographics at relapse and at six-week follow-up.

With Pain No Pain Total

At relapse onset a

N 86 (74%) 31 (26%) 117 (100%)
Female 71 (18%) 21 (61%) 92 (79%)

No./Mean (SD) CI No./Mean (SD) CI Mean (SD) CI
Age 37.8 (7.8) 36.1–39.4 39.9 (11.2) 35.9–44.0 38.3 (8.8) 36.7–39.9
Number of relapses in last 2 years 2.3 (1.4) 2.0–2.6 1.3 (1.0) 0.9–1.7 2.0 (1.4) 1.8–2.3
Years since diagnosis 6.7 (6.2) 5.4–8.1 8.2 (8.0) 5.2–11.2 7.1 (6.7) 5.9–8.4
EDSS 5.0 (1.3) 4.7–5.3 4.7 (1.5) 4.1–5.2 4.9 (1.4) *** 4.6–5.1
MSIS-29PHY 67.2 (20.0) *** 62.9–71.5 41.0 (25.8) 31.6–50.5 60.3 (24.5) *** 55.8–64.7
MSIS-29PSY 61.7 (22.8) *** 56.8–66.6 36.5 (22.6) 27.9–45.1 55.3 (25.2) *** 50.7–60.0
MSWS-12 74.6 (23.9) 69.4–79.7 49.7 (32.1) 37.7–61.7 68.1 (28.3) *** 62.9–73.3
SF-36 categories
Emotional role functioning 37.2 (43.8) 27.8–46.6 53.8 (46.9) 36.6–71.0 41.6 (45.0) 33.3–49.8
Physical role functioning 8.1 (22.2) *** 3.4–12.9 29.0 (37.7) 15.2–42.9 13.7 (28.5) ** 8.5–18.9
Bodily pain 37.6 (21.6) *** 32.9–42.2 95.9 (7.1) 93.3–98.5 53.0 (32.0) ** 47.2–58.9
Vitality 27.1 (18.6) *** 23.1–31.0 43.2 (25.5) 33.9–52.6 31.3 (21.8) ** 27.4–35.3
General health perceptions 41.7 (21.5) *** 37.0–46.4 61.1 (23.5) 52.5–69.7 46.9 (23.6) 42.6–51.3
Social role functioning 37.4 (26.1) *** 31.8–43.0 56.9 (27.2) 46.9–66.8 42.5 (27.7) *** 37.5–47.6
Physical functioning 32.9 (25.2) 27.5–38.3 57.7 (33.8) 45.3–70.1 39.5 (29.7) * 34.0–44.9
Mental health 53.3 (21.6) *** 48.6–57.9 68.0 (19.7) 60.8–75.2 57.2 (22.1) ** 53.1–61.2

Six weeks after relapse onset b

N 73 (65%) 39 (35%) 112 (100%)
Female 59 (53%) 28 (25%) 87 (78%)
Age 38.7 (8.7) 36.6–40.7 38.8 (8.9) 35.9–41.6 38.3 (8.8) 36.7–39.9
Number of relapses in last 2 years 2.0 (1.5) 1.7–2.4 1.9 (1.3) 1.5–2.3 2.0 (1.4) 1.8–2.3
Years since diagnosis 6.7 (5.9) 5.3–8.1 7.9 (8.1) 5.2–10.6 7.1 (6.7) 5.9–8.4
EDSS 3.9 (1.7) 3.5–4.3 3.8 (2.1) 3.1–4.5 3.9 (1.8) 3.5–4.2
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Table 1. Cont.

With Pain No Pain Total

MSIS-29PHY 45.1 (23.0) *** 39.6–50.7 26.7 (25.3) 18.5–34.9 38.4 (25.4) 33.5–43.3
MSIS-29PSY 42.7 (26.0) *** 36.4–49.0 26.3 (22.8) 18.9–33.7 36.7 (26.1) 31.7–41.7
MSWS-12 53.9 (26.8) *** 47.6–60.1 35.1 (32.5) 24.5–45.6 47.3 (30.2) 41.7–53.0
SF-36 categories
Emotional role functioning 40.0 (42.9) *** 29.9–50.0 70.9 (42.7) 57.1–84.8 50.7 (45.2) 42.3–59.2
Physical role functioning 14.9 (26.8) *** 8.6–21.2 48.7 (43.7) 34.6–62.9 26.8 (37.2) 19.8–33.8
Bodily pain 46.9 (19.9) *** 42.2–51.5 93.7 (8.0) 91.1–96.4 63.2 (28.0) 58.0–68.4
Vitality 34.5 (19.5) *** 29.9–39.0 49.6 (24.1) 41.7–57.4 39.8 (22.3) 35.6–44.0
General health perceptions 46.2 (23.7) ** 40.6–51.9 57.7 (22.9) 50.3–65.2 50.3 (24.0) 45.8–54.9
Social role functioning 47.6 (27.8) *** 41.1–54.1 74.7 (26.0) 66.2–83.1 57.0 (30.0) 51.4–62.6
Physical functioning 41.2 (22.5) *** 35.9–46.5 60.0 (33.8) 49.0–71.0 47.8 (28.3) 42.5–53.1
Mental health 59.5 (20.2) *** 54.7–64.3 74.0 (21.8) 66.9–81.0 64.6 (21.8) 60.5–68.8

Abbreviations: No.—number of patients; SD—standard deviation; CI—95% confidence interval; EDSS—Expanded
Disability Status Scale; MSIS-29—Multiple Sclerosis Impact Scale transformed score for physical and psychological
part; and MSWS-12—Twelve-Item MS Walking scale transformed score. a Data were missing for number of
relapses in the last two years for one patient with bodily pain, one for number of years since diagnosis, two for
MSIS-29PSY, and one for MSWS-12. Data were missing for five patients without pain for number of years since

diagnosis, and two patients for general health perceptions. b Data were missing for one patient with bodily pain
for number of relapses in the last two years, for physical role functioning, and for vitality; for two patients for
number of years since diagnosis and mental health; for three for general health perceptions; for five for EDSS,
MSIS-29PHY, and MSIS-29PSY. Data were missing for two patients without pain for years since diagnosis, and
EDSS. Significant differences between patients with and without bodily pain or between all patients at the relapse
onset and at the 6-week follow up. * p < 0.05; ** p < 0.01; and *** p ≤ 0.001.

At relapse onset, 80% of the patients reported pain. More than half of the patients
had moderate to very severe pain. Six weeks after relapse, the number of patients with
moderate, severe, and very severe pain decreased, and the number of patients with no pain,
very mild, and mild pain increased (Table 2).

Table 2. Proportion of patients with pain, and severity of pain, at relapse onset and at six-week

follow-up.

Severity of Pain At Relapse Onset (n = 117) Six Weeks after Relapse Onset (n = 112) a Changes

none 24 (20.5%) 25 (21.4%) 0.9%
very mild 14 (12.0%) 24 (20.5%) 8.5%
mild 14 (12.0%) 23 (19.7%) 7.7%
moderate 33 (28.2%) 23 (19.7%) −8.5%
severe 23 (19.7%) 15 (12.8%) −6.8%
very severe 9 (7.7%) 2 (1.7%) −6.0%

a Data were missing for 5 patients at six-week follow-up.

For all patients, the EDSS, MSIS-29 (and sub-scales), and MSWS-12 scores were higher
and the mean values on all the SF-36 scales were lower (more pain) at relapse onset than
six weeks later (Table 1). At relapse onset, 74% of the patients reported an impaired quality
of life due to pain and scored less than 80 points on SF-36. Six weeks after relapse onset,
this pain had significantly decreased with an improvement in the quality of life of 65% of
the patients. The mean change was significant (−9.5 points, SD 25.1, p value < 0.0001).

At relapse, patients with pain had higher mean scores on MSIS-29phys and MSWS-12
and lower mean scores on the role physical, physical, pain, and vitality scales (Table 1).
After relapse, pain was also associated with physical and mental status. Patients with pain
scored less on all eight SF-36 scales and higher on the EDSS and MSIS-29 scales (Table 1).

Correlation between Pain and Physical and Psychological Impairment

We found a significant association between more bodily pain and a greater physical
and psychological impact at the time of the MS relapse and six weeks later (Table 3), as
demonstrated by a moderate negative correlation between SF-36 Pain and the MSIS-29PHY,
MSIS-29PSY, and MSWS-12 scores (p < 0.001).
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Table 3. Correlation of bodily pain with demographic factors and physical and psychological impact

of relapse.

At Relapse Onset a Six Weeks after Relapse Onset b

R p r p

Age 0.043 0.649 0.051 0.594
Number of relapses in last 2 years −0.248 0.007 −0.097 0.313
Years since diagnosis 0.047 0.624 0.103 0.281
EDSS −0.118 0.206 −0.071 0.473
MSIS-29PHY −0.506 <0.001 −0.522 <0.001
MSIS-29PSY −0.472 <0.001 −0.445 <0.001
MSWS-12 −0.417 <0.001 −0.379 <0.001
SF-36 categories
Emotional role functioning 0.243 0.008 0.339 <0.001
Physical role functioning 0.381 <0.001 0.480 <0.001
Vitality 0.379 <0.001 0.503 <0.001
General health perceptions 0.378 <0.001 0.354 <0.001
Social role functioning 0.385 <0.001 0.536 <0.001
Physical functioning 0.418 <0.001 0.414 <0.001
Mental health 0.325 <0.001 0.400 <0.001

Abbreviations: r—Pearson’s correlation coefficient; EDSS—Expanded Disability Status Scale; MSIS-29—Multiple
Sclerosis Impact Scale transformed score for physical and psychological part; and MSWS-12—Twelve-Item MS
Walking scale transformed score. a Data were missing for number of relapses in the last two years for one patient
with bodily pain, one for number of years since diagnosis, two for MSIS-29PSY, and one for MSWS-12. Data were
missing for five patients without pain for number of years since diagnosis, and two patients for general health

perceptions. b Data were missing for one patient with bodily pain for number of relapses in the last two years, for
physical role functioning, and for vitality; for two patients for number of years since diagnosis and mental health;
for three for general health perceptions; and for five for EDSS, MSIS-29PHY, and MSIS-29PSY. Data were missing
for two patients without pain for years since diagnosis, and EDSS.

Bodily pain was also significantly correlated with the other SF-36 variables. At relapse
onset, a positive moderate correlation between pain and all the SF-36 variables was noted,
except for emotional role functioning and general health perceptions, where the correlations
were weak (p < 0.001). The correlations were stronger at the six-week follow-up than relapse
onset. A moderately positive correlation was found between pain and all the SF-36 variables
(p < 0.001).

3. Discussion

3.1. MS Relapses Were Associated with Pain

In this study, we explored the prevalence of pain in patients experiencing an MS
relapse. The frequency of pain was high; that is, 80% reported pain at relapse onset
(Table 2). Almost two thirds of these patients had moderate, severe, or very severe pain,
and three quarters scored less than 80 points on the SF-36 Bodily Pain scale at relapse onset,
indicating that their quality of life was impaired by pain. Six weeks after relapse, they
reported less severe pain. The number of patients experiencing pain in the two groups was
reduced by 6% to 8.5%, as well as an increased score being observed on the SF-36 Bodily
Pain scale (Tables 1 and 2).

The MS patients had worse pain at relapse and at 6 weeks relative to the general
population in England [12]. The pain intensity after relapse was similar to that of a recent
cross-sectional study on 431 patients with RRMS (independent of relapse), which reported
20% of patients being free of pain, 29% with mild pain, 31% with moderate pain, and 20%
with severe pain [14]. Our patients had less pain 6 weeks after relapse onset than those in a
recent German study that reported very mild background pain in 11.6%, mild pain in 16.2%,
moderate pain in 37%, severe pain in 15.2%, and very severe pain in 4.1% of patients [1].
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3.2. Worsening of Pain Is Associated with Worsening of Physical and Psychological Well-Being

Taken together, our results suggest that the worse the physical impairment at relapse,
as evaluated by MSIS-29PHY and MSWS-12 (but not EDSS), the worse the pain in people
with MS. In most studies, EDSS does not correlate with the intensity of pain [15–17]. For
example, Michalski et al. evaluated the severity and quality of pain in people with MS. and
did not find significant differences in the EDSS scores of participants with and without
pain. Tentuncu et al. studied people with relapsing-remitting MS and myofascial pain
syndrome. They treated their pain with local anaesthetic injections. Three months after
treatment, there were no differences in the EDSS scores between respondents and non-
respondents [15]. In another study, Ate et al. studied neuropathic pain in people with
relapsing-remitting MS and secondary progressive MS. Although half of the participants
had neuropathic pain, there were no differences in the EDSS scores between people with
and without neuropathic pain [17]. However, this finding is not universal, and some studies
have demonstrated a moderate correlation between EDSS score and pain intensity [14].
However, their samples have consisted of people with relapsing-remitting and progressive
MS who used a self-reported EDSS.

In addition to physical impairment, our results show an association between pain
and a poorer psychological state measured either with MSIS-29PSY or the mental domains
of SF-36 (vitality, general health perceptions, social role functioning, mental health, and
emotional role functioning). The scores in all of these domains significantly decreased in
patients with more severe pain, both at relapse and six weeks later (Table 3).

In our study, demographic variables such as age and MS duration did not differ
significantly between the patients with and without pain, at relapse onset or six weeks
later, contrary to other studies [18], but in keeping with a recent study that did not find a
correlation between age and pain intensity [14] and another study that did not demonstrate
any differences in age or duration of MS between patients with and without pain [4].

We showed that patients who had more relapses also had more pain at relapse onset.
At relapse onset, a weak positive correlation between the severity of pain and number
of prior relapses was also found. Silva et al. demonstrated that relapse frequency may
negatively correlate with chronic pain in women [19]. However, it is difficult to compare
both studies directly, as, in their study, the incidence of pain was lower, and the patients had,
on average, significantly more relapses than those in our group (2.8 vs. 2.03, respectively).
Furthermore, these authors evaluated pain in general, independently of relapse.

3.3. Pain Significantly Impairs Quality of Life

Our results are in accordance with previous studies, which indicate that pain has an
influence on all aspects of a patient’s life. Quality of life is significantly worse when patients
score poorly on the SF-36 bodily pain, general health, role emotional, energy/vitality,
mental health, and social functioning scales [20]. Patients with pain at relapse onset
were more physically and psychologically impaired than patients without pain and had a
lower quality of life in six areas measured with the SF-36 scales. Even after a relapse had
physically remitted, the patients with pain continued to be more impaired than the patients
without pain.

Similar to previous studies on chronic pain, we found a significant positive correlation
between bodily pain and poorer scores across all SF-36 domains (Table 3), both at relapse
onset and six weeks later. For patients with MS, pain could be a more important non-
physical impairment for determining QoL than social functioning, vitality, or general and
mental health [21]. The presence of pain is a fundamental factor that influences QoL [1].
Physical impairment influences several domains of QoL, such as bodily pain, general health,
vitality, and social functioning [22]. Moreover, pain is strongly associated with the mental
status of MS patients. MS patients with depression or fatigue have more pain than those
without pain [1,23,24]. Janardhan and Bakshi studied people with relapsing-remitting or
secondary progressive MS. The participants without depression achieved almost double
scores in the Multiple Sclerosis Quality of Life-54 compared to those with depression.
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In another study, Tedman et al. assessed people with MS using the SF-36 and Hospital
Anxiety and Depression Scale (HAD). They found a significant negative correlation between
HAD depression subscore and the score on SF-36 Pain [24]. In a recent study, more than
400 people with relapsing-remitting or secondary progressive MS were examined using the
Multiple Sclerosis Quality of Life-54 instrument [1]. Symptoms of depression and pain had
a significant impact on patients’ quality of life.

The results from a recent survey in Australia demonstrated that depression and pain
are the most important factors that negatively influence the QoL among MS patients [25].
That study did not differentiate between acute and chronic pain, or specify the types of pain
(somatic/neuropathic), but it was notable that this relationship was not changed whether
patients had relapsing or progressive forms of MS. A positive correlation between anxiety
and pain may also exist in MS patients [5,24]. Labuz-Roszak et al. [26] evaluated 144 MS
patients using HAD and the European Quality of Life-5 Dimensions (Euro-Qol 5D). Patients
with current pain scored more on the HAD anxiety subscale than those without. Similar,
Tedman et. al found a significant correlation between pain and HAD anxiety subscale score.

3.4. Limitations

Our study has several limitations. In the original trial from which these prospective
data were taken, pain was not the major study endpoint and the 6-week duration of
follow-up was limited. It was also not possible to differentiate between nociceptive and
neuropathic pain, chronic versus acute relapse pain, or to identify pain syndromes that
occur commonly in MS [6,27,28]. The patients were asked to estimate their pain over the
preceding 4 weeks at each study visit, introducing the possibility of recall bias. As the study
did not include an untreated control group, it was also not possible to draw conclusions
about how much the improvement in pain following the MS relapse was dependent on
corticosteroid treatment.

4. Materials and Methods

4.1. Patients

We analysed data collected as part of a previously published randomized controlled
trial comparing the effectiveness of intravenous methylprednisolone (IVMP) at 1 g daily
for 3 days given in an out-patient setting versus in an in-home setting, conducted at the
National Hospital for Neurology and Neurosurgery, London, UK [29,30].

In the original trial, only patients with relapsing-remitting MS who did not have
disease progression between relapses were included. They had acute MS relapses with
a worsening of their neurological symptoms which lasted more than 24 h and less than
4 weeks. There were 149 eligible patients and 138 patients participated in the end. In
the present study, we analysed the data from 117 adult MS patients; for 21 patients, we
did not have information on their pain or the other analysed parameters. Therefore, we
excluded them.

Patients were excluded if they had mild relapses defined by the treating physician as
not having a significant effect on their function, or if they had relapses severe enough to
require inpatient hospitalisation. Data on pain at the follow-up visit were not available for
five patients. All the patients received corticosteroid treatment.

All the patients signed informed consent and the study was approved by the Ethics
Committee of University College London Hospital, UK.

4.2. Clinical Evaluation

Data regarding pain were collected via the SF-36 bodily pain scale for the 4 weeks
leading up to the first visit (relapse onset) and for the 4 weeks leading up to the post-
corticosteroid visit at 6 weeks (follow-up visit) (Figure 1).

Patients who scored less than 80 points on the SF-36 were considered to have an
impaired quality of life due to pain, relative to the normative data established for the
healthy population in England [12]. All the others were considered to be pain-free. The



Pharmaceuticals 2023, 16, 1244 7 of 9

patients were divided into pain and pain-free groups according to their pain results at
relapse onset and six weeks later (Table 1). The severity of their pain was defined according
to the categories described in the SF-36 bodily pain domain questions.

ff
tt tt

tt

ff

tt

tt

tt

Figure 1. Evaluation of patients with SF-36 bodily pain scale. Patients attended their first visit

when they had a relapse and estimated their level of pain retrospectively over the preceding four

weeks using the SF-36 bodily pain scale. Patients were treated with three days of intravenous

methylprednisolone 1 gram daily for their relapse and then attended for a follow-up visit six weeks

later for re-assessment.

The patients were also evaluated with the EDSS to assess their disability across eight
functional systems: pyramidal, cerebellar, brainstem, sensory system, bowel/bladder
function, visual function, and mental function. The patients were also assessed with the
Multiple Sclerosis Impact Scale (MSIS-29), a patient-reported outcome scale that consists of
two subscales, which evaluate physical (MSIS-29phys; 20 items) and psychological (MSIS-
29psych; 9 items) impairments. The Twelve-Item MS Walking scale (MSWS-12) was used to
evaluate patient-reported walking disability. The SF-36 scale assessed eight different patient
domains: physical functioning, role physical, bodily pain, general health, vitality, social
functioning, role emotional, mental health, and two global scores (physical and mental).
Higher scores on EDSS, MSIS-29, and MSWS-12 indicated greater patient disability.

The total scores from both the MSIS-29 and MSWS-12 were transformed into a score
from 0 to 100 for further evaluation.

4.3. Statistical Analysis

Descriptive statistics were performed for each group and for the total sample. Means,
standard deviations (SD), and 95% confidence intervals (CI) were calculated. The means
between the groups and means for the total sample at baseline and at six-week follow-up
were compared with a t-test, corrected for multiple comparisons. p values of ≤0.05 were
considered to be significant.

The Pearson’s correlation coefficient was calculated between bodily pain and age,
duration of MS, EDSS, MSIS-29 phys, MSIS-29psych, MSWS-12, and the SF-36 categories
(emotional role functioning, physical role functioning, vitality, general health perceptions,
social role functioning, physical functioning, and mental health) at relapse onset and
six weeks later.

5. Conclusions

Pain was common in our cohort of MS patients; it worsened following relapse and
was still significant six weeks after treatment with corticosteroids, where it was albeit less
severe than at relapse onset. Patients with a greater number of prior relapses and greater
disability experienced greater pain at relapse onset. Pain was associated with a poorer
physical and psychological well-being and quality of life.

Our data indicate a bi-directional relationship between relapse-related pain and physi-
cal and psychological well-being, a finding that argues for an interdisciplinary approach to
treating MS patients during a relapse.
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4. Veličkaitė, G.; Jucevičiūtė, N.; Balnytė, R.; Laucius, O.; Vaitkus, A. Pain Characteristics and Associations with Quality of Life in

Patients with Multiple Sclerosis in Lithuania. Medicina 2020, 56, 596. [CrossRef]

5. Gil-González, I.; Martín-Rodríguez, A.; Conrad, R.; Pérez-San-Gregorio, M.Á. Quality of Life in Adults with Multiple Sclerosis: A

Systematic Review. BMJ Open 2020, 10, e041249. [CrossRef]

6. O’Connor, A.B.; Schwid, S.R.; Herrmann, D.N.; Markman, J.D.; Dworkin, R.H. Pain Associated with Multiple Sclerosis: Systematic

Review and Proposed Classification. Pain 2008, 137, 96–111. [CrossRef]

7. Martinelli Boneschi, F.; Colombo, B.; Annovazzi, P.; Martinelli, V.; Bernasconi, L.; Solaro, C.; Comi, G. Lifetime and Actual

Prevalence of Pain and Headache in Multiple Sclerosis. Mult. Scler. J. 2008, 14, 514–521. [CrossRef]

8. Heitmann, H.; Haller, B.; Tiemann, L.; Mühlau, M.; Berthele, A.; Tölle, T.R.; Salmen, A.; Ambrosius, B.; Bayas, A.; Asseyer, S.; et al.

Longitudinal Prevalence and Determinants of Pain in Multiple Sclerosis: Results from the German National Multiple Sclerosis

Cohort Study. Pain 2020, 161, 787–796. [CrossRef]

9. Foley, P.L.; Vesterinen, H.M.; Laird, B.J.; Sena, E.S.; Colvin, L.A.; Chandran, S.; MacLeod, M.R.; Fallon, M.T. Prevalence and

Natural History of Pain in Adults with Multiple Sclerosis: Systematic Review and Meta-Analysis. Pain 2013, 154, 632–642.

[CrossRef]

10. Svendsen, K.B.; Jensen, T.S.; Overvad, K.; Hansen, H.J.; Koch-Henriksen, N.; Bach, F.W. Pain in Patients with Multiple Sclerosis.

Arch. Neurol. 2003, 60, 1089. [CrossRef]

11. Ware, J.E.; Kosinski, M.; Bjorner, J.B.; Turner-Bowker, D.M.B.G.; Maruish, M.E. User’s Manual for the SF-36v2 Health Survey; Quality

Metric Incorporated: Lincoln, RI, USA, 2007; ISBN 1891810162/9781891810169.

12. Bowling, A.; Bond, M.; Jenkinson, C.; Lamping, D.L. Short Form 36 (SF-36) Health Survey Questionnaire: Which Normative Data

Should Be Used? Comparisons between the Norms Provided by the Omnibus Survey in Britain, the Health Survey for England

and the Oxford Healthy Life Survey. J. Public Health Med. 1999, 21, 255–270. [CrossRef] [PubMed]

13. Burholt, V.; Nash, P. Short Form 36 (SF-36) Health Survey Questionnaire: Normative Data for Wales. J. Public Health 2011, 33,

587–603. [CrossRef]

14. Knowles, L.M.; Phillips, K.M.; Herring, T.E.; Alschuler, K.N.; Jensen, M.P.; Turner, A.P.; Ehde, D.M. Pain Intensity and Pain

Interference in People with Progressive Multiple Sclerosis Compared with People with Relapsing-Remitting Multiple Sclerosis.

Arch. Phys. Med. Rehabil. 2021, 102, 1959–1964. [CrossRef] [PubMed]

15. Tutuncu, M.; Ertem, D.H.; Soysal, A. Prevalence and Impact of Myofascial Pain Syndrome in Relapsing-Remitting Multiple

Sclerosis and The Effects of Local Anesthetic Injections For Short-Term Treatment. Mult. Scler. Relat. Disord. 2020, 46, 102528.

[CrossRef]

16. Michalski, D. Pain in Patients with Multiple Sclerosis: A Complex Assessment Including Quantitative and Qualitative Measure-

ments Provides for a Disease-Related Biopsychosocial Pain Model. J. Pain Res. 2011, 4, 219. [CrossRef]

17. Ata, E.; Ozsoy-Unubol, T.; Demir, S. Evaluation of Neuropathic Extremity Pain in Patients with Multiple Sclerosis. Arch.

Neuropsychiatry 2019, 58, 213–216. [CrossRef] [PubMed]

18. Moulin, D.E.; Foley, K.M.; Ebers, G.C. Pain Syndromes in Multiple Sclerosis. Neurology 1988, 38, 1830–1834. [CrossRef]

https://doi.org/10.1055/a-1113-7702
https://doi.org/10.1016/S1474-4422(05)70166-6
https://doi.org/10.1016/j.sjpain.2017.04.070
https://doi.org/10.3390/medicina56110596
https://doi.org/10.1136/bmjopen-2020-041249
https://doi.org/10.1016/j.pain.2007.08.024
https://doi.org/10.1177/1352458507085551
https://doi.org/10.1097/j.pain.0000000000001767
https://doi.org/10.1016/j.pain.2012.12.002
https://doi.org/10.1001/archneur.60.8.1089
https://doi.org/10.1093/pubmed/21.3.255
https://www.ncbi.nlm.nih.gov/pubmed/10528952
https://doi.org/10.1093/pubmed/fdr006
https://doi.org/10.1016/j.apmr.2021.05.003
https://www.ncbi.nlm.nih.gov/pubmed/34048792
https://doi.org/10.1016/j.msard.2020.102528
https://doi.org/10.2147/JPR.S20309
https://doi.org/10.29399/npa.24802
https://www.ncbi.nlm.nih.gov/pubmed/34526844
https://doi.org/10.1212/WNL.38.12.1830


Pharmaceuticals 2023, 16, 1244 9 of 9

19. Da Silva, J.V.M.; de Oliveira, B.F.A.; Nascimento, O.J.M.D.; Farinhas, J.G.D.; Cavaliere, M.G.; Cal, H.d.S.R.; Matta, A.P.d.C.

Increased Multiple Sclerosis Relapses Related to Lower Prevalence of Pain. Arq. Neuropsiquiatr. 2015, 73, 593–600. [CrossRef]

[PubMed]

20. Forbes, A.; While, A.; Mathes, L.; Griffiths, P. Health Problems and Health-Related Quality of Life in People with Multiple

Sclerosis. Clin. Rehabil. 2006, 20, 67–78. [CrossRef]

21. Somerset, M.; Peters, T.J.; Sharp, D.J.; Campbell, R. Factors That Contribute to Quality of Life Outcomes Prioritised by People

with Multiple Sclerosis. Qual. Life Res. 2003, 12, 21–29. [CrossRef]

22. Spain, L.A.; Tubridy, N.; Kilpatrick, T.J.; Adams, S.J.; Holmes, A.C.N. Illness Perception and Health-Related Quality of Life in

Multiple Sclerosis. Acta Neurol. Scand. 2007, 116, 293–299. [CrossRef]

23. Janardhan, V.; Bakshi, R. Quality of Life in Patients with Multiple Sclerosis. J. Neurol. Sci. 2002, 205, 51–58. [CrossRef]

24. Tedman, B.; Young, C.; Williams, I. Assessment of Depression in Patients with Motor Neuron Disease and Other Neurologically

Disabling Illness. J. Neurol. Sci. 1997, 152, s75–s79. [CrossRef]

25. Zhao, Z.; Zhang, Y.; Du, Q.; Chen, H.; Shi, Z.; Wang, J.; Qiu, Y.; Yan, C.; Zhou, H. Differences in Physical, Mental, and Social

Functions between Males and Females in Multiple Sclerosis: A Multicenter Cross-Sectional Study in China. Mult. Scler. Relat.

Disord. 2021, 48, 102693. [CrossRef]
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