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Abstract

Objective: To identify pain prevalence, severity, frequency, duration, quality, location, distribution, type, and treatment in a large, well-designed sample of community
dwelling individuals with multiple sclerosis (MS).

Methods: This was a cross-sectional study. A centre-stratified random sample including 188 persons with MS were recruited from three major MS clinics in the
Greater Montreal region, Canada. Main outcomes included pain prevalence, severity, frequency, duration, quality, location, distribution, type, and treatment.

Results: 42% identified pain as a symptom, and among those, 60% reported severe pain. Pain differed among participants in severity, type, location, duration,
frequency, and quality. Additionally, the average of total percent of body surface that participants had shaded as painful was 20%. Leg pain was the most common
anatomical site of pain followed by arm pain and back pain. Neuropathic pain was the most commonly reported type of pain. The majority of participants used
pharmacological techniques for pain relief. The pain management techniques were used mainly by women, participants with more disability, severe pain, younger
participants, and also those who were employed.

Conclusion: Pain is a common symptom in MS. The considerable severity and distribution of pain on individuals with MS confirm the importance of accurate

assessment and adequate intervention approach for pain treatment in people with MS.

Introduction

Multiple sclerosis (MS) is one of the most disabling chronic
demyelinating disease of the central nervous system (CNS) [1]. The
exact cause of MS is not known [1-3]. In most people, MS begins
between the ages of 20 and 40 and the condition is seen more frequently
in women than in men [4,5]. Canada has one of the highest prevalence
rates of MS in the world, affecting as manyas 240 people per 100,000.
The annual cost of MS has been estimated at $502.3 million in Canada.

Pain is a frequent complaint among individuals with MS [6]. The
reported prevalence of pain in MS differs in the literature, ranging from
11% to 90% [6-16]. In Canada, pain has been reported in 41% to 71%
of persons with MS [7,16-18]. This variation is due to methodological
differences across studies in regards to the patient source, method of
sampling, research design, heterogeneity and complexity of the disease
itself, and pain measurement.

Pain impacts on several aspects of individuals’ life. In comparison
to MS people without pain and the general population, persons with
MS pain report poorer health-related quality of life (HRQL), poorer
overall mental and general health, more social role limitation [7, 19-
22], and more depressive symptoms [23]. Moreover, nearly half of
persons with MS and pain report that pain interferes with their daily
activities, household work, sleep, and enjoyment of life [8,17,24].

There are substantial gaps in the literature on pain in MS.
Nevertheless, pain is very disabling in MS population and is considered
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to be a major contributor to activity limitations and restrictions in
societal and family roles. Available information of MS related pain
often is limited by value because of methodological and analytical
problems. For the most part, previous studies have looked at pain
as a uni-dimensional health outcome or have focused on only few
dimensions of pain (mostly intensity and duration) in their analyses.
A comprehensive and detailed assessment of pain would help in better
understanding of MS pain and result in more targeted treatment
approaches for people with MS.

The main objective of the current study, therefore, was to identify
pain prevalence, severity, frequency, duration, quality, location,
distribution, treatment, and type in a large, well-designed sample of
community dwelling individuals with MS.

Materials and methods

Participants

Target population was all people with MS, diagnosed since 1995.
Available population was all men and women registered at the three
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major MS clinics in greater Montreal including, Montreal Neurological
Hospital (MNH), Centre Hospitalier de I'Université de Montréal
(CHUM), and Clinique Neuro Rive-Sud (CNRS). A centre-stratified
random sample of 188 (139 women and 49 men) shaped the study
sample population.

Eligibility was based on diagnosis of MS or Clinically Isolated
Syndrome (CIS). In addition, participants who had a relapse in the
preceding month, participants younger than 18 years old, people
with severe cognitive impairments, and those with pre-existing health
conditions affecting functioning were excluded from participating in
the study.

Measures
Socio-demographics and clinical characteristics of participants

Socio- demographic factors of gender, age and education level were
recorded on the day of testing. In addition, the clinical records and
medical charts of each participant were consulted to obtain data on MS
type, years since MS diagnosis and symptoms onset, and use of disease
modifying therapies (DMT). The severity of neurological impairment
was assessed by independent neurologist using the Expanded Disability
Status Scale (EDSS) [25].

Pain characteristics
Pain prevalence

Pain prevalence in persons with MS was determined by calculating
the proportion of participants who answered ‘yes’ to this question:
“Are you currently experiencing any pain regardless of intensity and
localization?” Additional pain questionnaires were only administered
to persons who reported pain.

45 anatomical areas of pain drawing

Bodily pain intensity

The two-item bodily pain subscale (BPS) from RAND-36 was used
as a measure of bodily pain intensity during the past 4 weeks. The first
item of BPS asks about pain intensity, and the second item grades the
impact of pain on work. These two items are combined into a single
composite score and transformed to a 0-100 scale, with higher scores
indicating lower pain severity [26]. Internal consistency and content,
criterion and construct validity of RAND-36 have been reported [27-31].

Pain severity

To measureaverage, lowest and worst pain severity over the previous
week as well as pain at the time of evaluation we used 0-10 Numeric
Rating Scales (NRS), with 0 indicating ‘No pain’ and 10 indicating ‘the
most painful sensation imaginable’. Reliability and validity of NRS
have been documented [32]. NRS is also strongly associated with other
measures of pain intensity [33-35] and is responsive to changes in pain
treatments.

Pain location

To measure pain location, participants were instructed to shade
areas that were painful at the time of the evaluation on a pain diagram
showing the front and back of the whole body consisting of 45
anatomical areas (Figure 1) [36].

Pain distribution

Pain distribution was measured using the Margolis drawing rating
system which has 45 anatomical areas each with a corresponding
percentage value of body surface in order to compute a total weighted
score, indicating body pain distribution (Figure 1) [36]. The test-retest
and inter-rater reliability of scale has been established [12].

Fercentage values for body areas

25, 26,27 0.50
4,5,16 1.00
3,8,9 10,11, 30, 31, 32, 33 1.50
1,2,21,22,23,24.44,45 1.75
6,7,12,13, 28,29, 36, 37 2.00
38,39 2.50
14.15 3.00
19.20.42,43 3.50
34.35 4,00
17,18,40,41 4.75

Figure 1. Margolis drawing rating system (Margolis 1986)
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Pain quality and type

To assess pain quality and type, participants were asked to choose
as many as of the words from a list containing 29 adjectives of pain
sensation descriptors taken from the McGill Pain Questionnaire (MPQ)
[37,38]. Sensations of shooting, stabbing, electric shock-like, nagging,
numbness, tingling, and burning were considered as neuropathic pain
descriptors, whereas non- neuropathic pain was described as a sharp,
aching or throbbing sensation. Superficial pain descriptors included
numbness, tingling, burning, shooting, sharp, pressure, piercing, stinging,
hot, smarting, radiating, cutting, while deep pain descriptors included
cramping, tenderness, aching, pulling, pounding, gnawing, soreness,
boring, stabbing, troublesome, annoying, dull, nagging and throbbing.

Pain duration and frequency

Participants were asked to report their pain duration and if their
pain experience was constant or not. They were also asked to rate how
frequently they experienced pain.

Pain management techniques

Participants were asked to indicate their pain management
techniques, either pharmacological or non-pharmacological, during
the previous month of the study and to report if these techniques
helped relieve their pain. They were also asked to determine which
specific medications they took for their pain reduction.

Statistical analyses

Descriptive statistics (e.g., mean, standard deviations, and
frequency) were used to describe the sample and summarize data. The
potential for selection bias, differences between responders and non-
responders on targeted variables (e.g., socio-demographic and clinical
characteristics of persons), and comparison between persons with and
without pain was tested using Chi square test for categorical variables,
t-test for continuous variables with homogenous variances, and U
Mann-Whitney test for continuous variables with non-homogenous
variances. Person and spearman correlation coeflicient were used to
determine the association between study variables. Individuals with
missing information from the questionnaire were excluded from the
specific analysis. Statistical significance was considered for p-values
less than 0.05 Statistical analyses were performed using the Statistical
Analysis Systems (SAS) Version 9.2.

Results

Response rate was 52%, and no significant difference was found
between responders (n=188) and non-responders (n = 176) on age, sex,
MS related disability, date of diagnosis, and duration of symptoms.

Socio- demographic and clinical characteristics of the sample

Socio- demographic and clinical characteristics of the sample are
presented in Table 1. The ratio of women to men participants in our
study was 3: 1, indicating that women in comparison to men are at
higher risk (almost three times) of getting MS. Most participants were
receiving DMT at the time of the study. COPAXONE (24%) followed
by REBIF (22%) and AVONEX (14%) were the most common types of
DMT used by participants.

Pain characteristics of the sample

Pain characteristics of the sample are presented in Table 2. Of the
188 persons, 42% identified pain as a symptom, and among those, 42%
reported to have clinically significant pain (severity >4) at the time of
evaluation. Duration of pain varied. Pain could last from minutes to
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Table 1. Characteristics of study participants with a comparison of pain and pain free groups

Pain group Pain free

Variables (n=78) group (n=110) P value*
Current age (x= SD) 44+ 10 42+ 10 *0.6
Gender N (%) **0.04
Women 66 (35) 73(39)
Men 15(8) 34(18)
Education N (%) *H%(.4
Primary school 1(0.5) 1(0.5)
High school 22(12) 19(10)
College 23(12) 33(18)
University 32(17) 53(29)
None 0 1(0.5)
Employment N (%) **0.0002
Employed 38(20) 81(44)
No employed 39(21) 25(14)
Smoking status, N (%) **0.3
Regularly 20(11) 18(10)
Irregularly 5(3) 5(3)
Non smoker 56(30) 84(45)
Years since diagnosis (x+SD) 3+5 3+35 *0.9
Years since symptom onset (¥ SD) 9+5 9+5 *0.9
Disability, EDSS (Mediant SD) 3+2 2+2 *0.0001
DMT, N (%) 0.6
Yes 47(36) 63(49)
No 10(7.5) (7.5)
MS subtype, N (%) ***0.03
Relapsing-Remitting 43(35) 54(43)
Secondary progressive 4(3) 3(2)
Primary progressive 2(2) 6(5)
Primary relapsing 2(2) 1(1)
Clinically isolated syndrome 0 9(7)

x * SD, mean= standard deviation; N, number; DMT, disease modifying therapy;

+ The p-values given in the last column represent the difference between the 'pain group'
and 'pain free group'

* T-test; ** Chi square; *** Fisher test

hours to days. The mean values of bodily pain measured by RAND-36
was 67 + 27 for the whole sample which is lower than age expected
norms of Canadian general population of 76 [39].

The mean value for rating of current pain at the time of evaluation
was 3.3 + 2.3; mean of lowest pain severity was 2.2 + 2; worst pain
severity was 6.8 * 2; and pain average was 5.0 £ 2. The NRSs later were
used to classify the participants as having no pain (score 0), mild pain
(scores 1-4), moderate pain (scores 5- 6) and severe pain (scores 7-10)
[40,41]. Distribution of the severity of pain is presented in Figure 2.
All metrics of patients’ pain ratings were correlated including the
calculated average of lowest and worst (Figure 3). In addition, they all
correlated similarly with an external pain rating scale (BPS of RAND-
36). Interestingly, it was indicated that of all ratings, the patients’
ratings of worst pain was the most closely associated with the rating of
average pain (r = 0.8).

The frequency of pain sites are shown in Table 3. Participants
shaded an average of 8 out of 45 parts of body as painful. Leg pain was
the most common anatomical site of pain followed by arm pain and
back pain. In addition, prevalence of pain was more on the left side
than on the right side and in anterior parts rather than posterior parts
of the body. Additionally, the average of total percent of body surface
that participants had shaded as painful was 20% (range: 2 - 48).

The frequency of the pain descriptors are detailed in Figure 4. The
average number of words chosen by participants was 5, and 36% of
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Figure 2. Distribution of pain severity scores within past week (0-10 NRS)
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Figure 3. Correlation between average pain severity and pain variables

participants used more than 5 words to describe their pain. Neuropathic
pain was the most commonly reported type of pain. There was also
a significant association between severity of pain and type of pain,
suggesting that neuropathic pain is more severe than non-neuropathic
(Fisher exact test, p= 0.03). In addition, we found no statistically
significant differences in age and gender between participants with
neuropathic and non-neuropathic pain.

Pain management techniques that have been used by participants
are presented in Table 4. Overall, 95% of participants reported that
the methods they used for pain management, helped with their pain
reduction. In addition, there were correlations between gender, age,
MS related disability, and employment status with the frequency of
using pain management techniques (p <0.05).

As presented in Table 2 there was no difference between 2
groups on age, education, and smoking status, DMT, and duration of
symptoms onset and disease diagnosis (p >0.05). However, the pain
group showed a higher women-to-men sex ratio (4:1 vs. 2:1 in pain
group), higher EDSS scores, and less number of participants with
relapsing- remitting MS.

Int Med Care, 2017 doi: 10.15761/IMC.1000108

Discussion

The purpose of the present study was to characterize pain in MS. The
prevalence of pain at the time of evaluation was 42% which is located
in the range of most reporting rates of 40% to 80% in MS population
[7,8,42,43], overlap with 42% in a study conducted by Goodin [42],
43% estimated by Solaro [44], and 41% and % 44 reported by Warnell
[16] and Archibald [7] in Canada. However, it is difficult to compare
studies because of inconsistencies in measurement, definition of pain,
time frame, and variety of patients’ clinical and personal characteristics.
One reason for low prevalence of pain in the present study can be
related to the fact that our sample had mild disability levels (EDSS< 3)
showing the less severely impaired individuals and so less prevalence of
symptoms such as pain. However, this emphasizes the need for more
attention to pain in MS as it shows that participants, even with low level
of disability, had pain. Another reason can be explained by the fact that
participants were diagnosed with MS since 1995 while the advances
in MS accurate diagnosis e.g. magnetic resonance imaging (MRI) and
treatment (e.g. DMT) has changed the clinical course of MS [45,46].
Thus, the MS people diagnosed since 1995 will probably not follow
the same symptom patterns and disease course as patients diagnosed
before 1995 [47]. The fact that 85% of our participants were using
DMT to manage their MS progression and to control their symptoms
along with a probable earlier diagnosis of disease, confirm the lower
prevalence of pain in our sample.

Table 2. Pain characteristics of study participants

Pain characteristics N (78) %
Pain quality

Deep 17 25
Superficial 23 34
Both 24 36
Pain type

Neuropathic 25 37
Non neuropathic 9 13
Both 29 43
Number of pain sites

1-5 26 39
6-10 24 36
11-15 7 10
16-20 10 15
Pain variability

Constant 35 45
Comes and goes 43 55
Pain duration

Minutes 7 16
Hours 25 55
Days 10 22
Weeks 3 7
Pain frequency

At least once a day 23 50
2-3 times a week 10 22
Weekly 6 13
Monthly 1 2
Irregularly 6 13
Pain management

Medication 40 51
Non-pharmacologic 2 2
Both 13 17
None 23 30
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Figure 4. The participants’ descriptions of their abnormal sensation using the words from the McGill Pain Questionnaire
Table 3. Pain location Table 4. Pain management techniques used by participants
i i Pain management techniques N
Location Frequency Location Frequency
Medications
Leg pain
) Analgesics
Thigh Back pain _g -
Anterior/ Posterior 61/25 Lower back 23 - Opioid 30
Left/ Right 45/30 Upper back 2 - Nonopioid 6
Leg Antidepressants 16
f"ft;r:’”r: :nsterinr 52/33 Shoulder Anticonvulsants 6
eft/ Rig ;
4/39 R} gt 201 Anti-inflammatories 8
koat Spasmolytics 6
Forefoot/ Hind foot 45/2 Head
Left/ Right 3%/32 ng bt/ left 21/14 Non-pharmacological Techniques
Arm pain Anterior / Posterior 13/12 Massage 6
Hand Tai-chi 4
Falm / Back 35/15 ) it ;
Pel n Pilates 1
Left/ Right 2/26 e
Osteopathy 1
Lower arm Neck 19 Homeopathy 2
Anterior/ Posterior /15 -
Left/ Right af20 Physiotherapy 1
Racimen 14 Thermotherapy (hot/ cold) 2
Upperarm .
Anterior/ Posterior 19/ 15 Chest 3 Relaxation 1
Left/ Right 18/1s Whirlpool (hydrotherapy) 1
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Mean of average pain severity of our sample was 5 out of 10 which
was within the range of 4.6 to 5.8 reported by Douglas [48], Archibald
[7], Beiske [49], Heckman- Stone [50], Warnell [16], Rae Grant [43],
and Ehde [8]. Participants’ ratings of their worst pain intensity showed
that 60% of sample reported severe pain (7-10 out of 10), which is
greater than 49% reported in another study [24]. These findings taken
together show that despite low prevalence of pain, pain severity was
high in our sample, therefore reinforcing the need to identify pain
reasons and look for an effective approach to treat it adequately.

Typically in research, pain severity is queried on a 0 to 10 NRS.
Research indicates that a single rating of pain severity may not
adequately represent the construct of pain [51]. Frequently, multiple
pain values are obtained: current, lowest, worst, and average. All of
these values are relevant both for patient management and research;
but for research, having four values poses logistical and statistical
difficulties as several ratings would need either multiple analyses
or a different statistical method. Results of this study showed that
participants’ estimates of average pain were highly correlated to the
calculated average of lowest and worst. Thus, we recommend not
asking participants “average” their pain and for research purposes
calculate the average of lowest and worst.

Consistent with previous studies, the majority of participants
(97%) in this study reported pain in more than one site of their body
[6,7,16,17, 22,43,44, 49,48]. Further agreement with other studies was
related to the most common site of pain as leg pain had the highest
frequency among body segments [7,49,43]. Additionally, we found no
relationship among number of pain sites with pain severity and MS
disability. These findings confirm the results presented by Archibald
[7] and Piwko [18] in Canada.

The average of total percent of body surface that the participants had
shaded as painful was 20% for this sample that was lower than 26.5%
reported by Douglas [48]. Results also showed that pain extent was
significantly correlated to pain severity, but in contrast with Douglas
[48], it was not related to gender. In addition, 55% of participants in
our sample reported their pain as intermittent, which is very close to
57% reported by Ehde [17].

With respect to type of pain, most studies on pain characteristics
in MS have neither investigated the different types of pain in MS, nor
differentiated between neuropathic and non-neuropathic pain. Since
each type of pain needs its specific treatment approaches according
to its underlying mechanism [52], distinguishing whether pain is
neuropathic or not has important treatment relevance. Linked with the
results of few other studies [13,15,49], we found that the type of pain in
our sample was more often neuropathic than non-neuropathic (25% vs.
9%). Similar to the results of Kalia [10] we also found that neuropathic
pain is more severe and disabling pain than non-neuropathic pain. In
addition, no statistically significant associations were observed in our
study between different forms of pain with age and gender.

In accord with many other studies pain management techniques
involved a variety of pharmacologic and non-pharmacologic
approaches [7,10,18,48,50,53]; however, similar with results of
Archibald [7], Khan [53], the majority of participants used mostly
medication. In accord with several other studies such as Khan [53],
Kalia [10], Heckman-Stone [50] participants reported that their
pain subsided significantly following the use of pain management
techniques. Common pain medications used by our sample included
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opioids and antidepressants which were similar with the findings of
Pollman [55]. Non pharmacological techniques commonly used in our
sample were massage and exercise which was similar with reports of
Kalia [10] and Douglas [48]. The pain management techniques were
used mainly by women, participants with more disability, severe pain,
younger participants, and also those who were employed. These results
were similar with Douglas [48], who found that women and participants
in paid employment reported more pain management techniques.

Similar to a previous study [7,8,14,17,44], we found that persons
with pain were more likely to have greater MS disability than those
without pain. In further agreement with Douglas [48] the present study
also found that the greater severity of MS positively correlated with the
number of pain locations and pain distribution.

The current study has several strong points. It assessed a variety
of MS pain constructs using standardized measures which are often
not assessed in MS pain literature. Moreover, in order to limit errors
due to memory, the assessment of pain focused on pain experienced
over different time frames e.g. current pain and the month and week
preceding the assessment. Response rate of study was 52%, very close
to the 54% reported by Ehde [8], and higher than the 34% reported
by Goodin [42]. The mean age at which participants were diagnosed
with MS was 43 years, which corresponds with the results reported by
the MS Society of Canada [18]. Additionally, the ratio of women to
men in our study was 3:1, which corresponds with the sex ratio of the
MS population [55]. 78% of respondents had a relapsing- remitting
form of MS which is very close to the prevalence of 75% reported by
the Canadian MS Society [18] Also, the study sample was randomly
selected from 3 different clinics in Montreal and it included the whole
range of MS spectrum. Together all these show the high external
validity of study confirming this sample could be a good representative
of the general MS population diagnosed since 1995 in Canada.

On the other hand, this study had several limitations. First, this
was a cross-sectional study where subjects were assessed at one point
in time. This issue is particularly important in MS because as disease
progresses, variables contributing to pain could be different. The cross-
sectional nature of this data also makes it difficult to accurately examine
how the impact of pain changes over time. Longitudinal studies are
needed in order to see how the course and severity of MS pain change
over time. Additionally, people with the higher pain values might have
been reluctant to participate in this study, thus overestimate the results
of this study.

In conclusion, results of the current study indicate that pain is a
common symptom among people with MS. These findings help us
to better understand and characterize the experience of pain among
people with MS. Comprehensive assessment of pain in MS would be
essential to improve pain treatment.
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