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ABSTRACT
Background: Individuals with multiple sclerosis (MS) often use multiple medications, but evidence comparing their efectiveness
is scarce. This study aims to (a) describe pain medication use and perceived efectiveness, (b) identify factors associated with the
total number of pain medications, (c) explore the reasons for stopping and (d) use qualitative data to explore the lived experience of
PwMS in relation to pain medication efectiveness and reasons for stopping.
Methods: Participants from the AustralianMS Longitudinal Study completed a pain survey in 2021 (n= 1691); 26 participants self-
nominated to participate in focus groups. Participants with regular pain were asked which pain medications they used, to what
extent the medications reduced pain, which medications they stopped using and the reasons for stopping. Quantitative data were
analysed using descriptive statistics; negative binomial regression was used to determine factors associated with the total number
of medications. Qualitative data were analysed using thematic analysis.
Results:Among 899 participants with regular pain, 87.3%were using painmedication. In terms of perceived efectiveness, 62.3% of
all reported medications resulted in ‘much improvement’, ‘very much improvement’ or ‘complete pain relief’. The medications
commonly reported to be efective were opioid-containing medications, cannabinoids, antimigraine medications, a combination of
paracetamol and nonsteroidal anti-infammatory drug (NSAID) products and sedatives. Having more pain types, greater pain
severity, being female and greater disability (all p < 0.05) were associated with taking a higher number of medications. Common
reasons for stopping a medication were side efects and inefectiveness. Qualitative data supported the quantitative fndings.
Conclusions: Most people with pain used medications, and the efectiveness was acceptable for the majority of people. Despite
that, stopping medications until the right ones were found was common, often due to side efects and inefectiveness. This suggests
that, with adjustments to treatment plans, efective pain control is achievable for most PwMS with pain.

1 | Introduction

Pain is a common symptom in multiple sclerosis (MS), with
a 2013 meta-analysis fnding a pooled prevalence of 63% [1]. It is
one of the symptoms that most impacts health-related quality of
life [2]. The pain that people with MS (PwMS) experience may be

due to: (1) the pathophysiological mechanisms of MS, which
includes infammatory demyelination and axonal damage in the
central nervous system [3]; (2) secondary complications, such as
musculoskeletal pain as a result of, for example, extended sitting
[4]; or (3) other medical conditions (nearly 90% of PwMS ex-
perience other medical conditions [5]). Pain types that PwMS
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may experience include dysaesthetic extremity pain, spasticity-
associated pain, Lhermitte’s phenomenon, allodynia, trigeminal
neuralgia, painful tonic spasms, headache, migraine headache,
optic neuritis and musculoskeletal pain [6].

PwMS frequently use pain medications; they comprise 30% of all
medications used to treat MS symptoms [7]. Classes of pain medi-
cations include paracetamol/acetaminophen, nonsteroidal anti-
infammatory drugs (NSAIDs), opioids, antidepressants, anticon-
vulsants, sedatives, muscle relaxants and cannabinoids. Despite their
frequent use, PwMS frequently report inadequate pain relief [8, 9] and
substantial side efects [9], often leading to stopping medications [8].

There are currently no evidence-based recommendations for
pain management in PwMS. This may be partly due to the
complexity with which pain presents itself in MS, with multiple
pain types often present [4, 10], and limited evidence from
sufciently powered randomised controlled trials (RCTs)
addressing MS-related pain [11–15]. While many PwMS expe-
rience multiple types of pain and use several medications con-
currently [9], most previous RCTs have focused on a single type
of medication [16–22] or compared only a limited number of
medications, targeting specifc types of pain [23–30]. This may
suggest that treatment efectiveness in the context of poly-
pharmacy is often inadequately represented in RCTs, high-
lighting the importance of exploring patients’ perspectives in
real-world settings. However, there are only three observational
studies that examined the perceived efectiveness of multiple
pain medications in MS [8, 31, 32], using ranking or relief ratings
[31]. All studies were conducted in a single country (the Uni-
ted States), with one published more than 20 years ago. Two of
these studies found that opioids had the highest pain relief rating
[8, 31], with one of them also fnding that nonprescription
medications were most commonly used, but only moderately
efective [31]. These studies did not assess medication-taking
behaviour, including persistence, switching and reasons for
discontinuation or switching. Understanding these factors is
important, as issues like side efects, severe adverse efects and
low efectiveness play an important role in pain management.

While the measured perceived efectiveness includes the ‘placebo
and nocebo efect’, these observational studies are particularly
helpful when comparing the efectiveness of multiple medications.
A comprehensive picture of pain medication use, perceived efec-
tiveness and reasons for stopping among PwMS may inform the
design of future pain RCTs and contribute to the evidence base of
future recommendations for personalised pain management.

The aim of this study was to (a) describe patterns of pain
medication use and their perceived efectiveness, (b) identify the
factors associated with the total number of pain medications, (c)
explore the reasons for stopping and (d) supplement the quan-
titative fndings in aims (a) and (c) by using qualitative data that
explored the lived experience of PwMS in relation to pain
medication efectiveness and reasons for stopping.

2 | Methods

2.1 | Study Design, Information Sources and Study
Population

This study used a mixed-methods approach to capitalise on the
strengths of both quantitative and qualitative data within a single

design. In this case, qualitative data were used to supplement the
quantitative data and provide a deeper contextualisation and
nuance to the quantitative data [33, 34]. For the overall study, we
were guided by validated guidelines, including the Good
Reporting of a Mixed Methods Study (GRAMMS) checklist
(Supporting Table 1) [35]. Additionally, for the focus groups, we
employed the Standards for Reporting Qualitative Research [36],
a list of 21 elements considered important to reporting qualitative
research in a transparent manner, as well as the Consolidated
Criteria for Reporting Qualitative Data (COREQ) for focus
groups and interviews (Supporting Table 2) [37]. The STROBE
statement for cross-sectional studies was used for the reporting of
quantitative fndings (Supporting Table 3). The integration of
quantitative and qualitative data was purposefully embedded at
multiple stages of the study, including the study design, at the
point of study participant selection, data collection, data analysis
and interpretation of fndings. Integration at the interpretation
stage was achieved through narrative synthesis weaving,
whereby quantitative and qualitative fndings were examined
together to provide a comprehensive understanding of the
fndings.

We used data from the Australian MS Longitudinal Study
(AMSLS). The AMSLS was established in 2002 [2] and currently
includes over 2500 active participants. Every participant in the
AMSLS provides written consent upon enrolment. The study has
been approved by the Tasmanian Health and Medical Human
Research Ethics Committee (H0014183). We obtained separate
ethical approval for the qualitative research (H0026997) from the
University of Tasmania. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

The quantitative data were primarily obtained from the 2021 Pain
Survey (Aug–Oct 2021). Invitations were sent to 2543 individuals,
with 1691 (66.5%) completing the survey. According to their
preference, 1916 (75.3%) participants completed the surveys
online (∼80%) using LimeSurvey, 595 (23.4%) participants
completed a paper-based questionnaire distributed by mail, and
32 (1.3%) received assistance by completing it by telephone.
Paper-based questionnaires were manually verifed after being
scanned by automated software, and manual verifcation was
needed. To characterise the Pain Survey participants, several
demographic and clinical variables were derived from the 2021
Medication and Disease Course Survey (Oct–Dec 2021) or other
surveys, where these variables were not time-dependent. The
Pain Survey: The Pain Survey included an invitation to a focus
group discussion for those with regular pain, with 198 partici-
pants expressing their interest. Of these, 26 PwMS with regular
pain were involved in the focus group discussions.

2.2 | Measurements

2.2.1 | Quantitative Data on Pain Medication

Participants were frst asked whether they identifed themselves
as someone who had pain regularly (this pain could be part of
their MS or due to other medical conditions). This pain could
have been part of their MS or due to other medical conditions.
Those with regular pain were asked whether they were using any
pain medications (yes/no). It was indicated to them that these
could be medications prescribed to them, medications they had
purchased from the chemist or supermarket, medications given
to them by a friend or family member, or supplements and
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alternative medications such as cannabis. In a separate section,
they were asked whether there were any pain medications they
used in the past but stopped using (yes/no). For both sections, if
they stated yes, then participants were asked to name the pain
medication(s) and classify the medication (response categories
included opioid, paracetamol, NSAIDs, antidepressant, anti-
convulsant, sedative, muscle relaxant, other and unsure). A list of
pain medications, including the brand names, active ingredients
and medication types, was provided to assist with the classif-
cation. When processing the data, all entries were checked, and
new categories were developed for: antimigraine medications
(any medication or supplement containing antimigraine prop-
erties), cannabinoids (any medication or supplement containing
cannabis-related products), and paracetamol and NSAIDs (for
medications containing a combination of paracetamol and
NSAIDs). Furthermore, combination products containing opi-
oids as an active ingredient (e.g. opioids and paracetamol; opi-
oids, paracetamol and sedatives; and opioids and NSAIDs) were
combined with the pure opioids and labelled as ‘opioid-
containing medications’, justifed due to similar perceived ef-
fectiveness in our dataset compared to pure opioid medications.
We excluded disease-modifying therapies, alternative treatment
strategies and supplements.

For each pain medication used, we asked to what extent they
believed the medication reduced their pain (response categories:
‘no improvement’, ‘minimal improvement’, ‘much improve-
ment’, ‘very much improvement’, ‘complete pain relief’ and
‘unsure’). For each medication that was stopped, we asked the
reasons for stopping (response categories: ‘I didn’t like the side
efects’, ‘it was inefective’, ‘it stopped being efective’, ‘it was too
expensive’, ‘I didn’t need it anymore’ or ‘other reasons’).

2.2.2 | Qualitative Data

Qualitative data were gathered to supplement the quantitative
data. We considered the principle of ‘information power’ when
determining the size and composition of the focus groups [38].
Informed by this theory of information power and to enable
richer discussion, we recruited fve smaller focus groups within
generational age groups, namely younger (18–39 years), middle-
aged (40–65 years) and older (> 65 years). PwMS in the younger
age group did not volunteer to participate. Virtual focus groups
were conducted using the Zoom platform, each taking no more
than 1.5 h. The facilitator guide was developed by A. Julie
Campbell (a health economist, researcher and experienced
qualitative researcher) and Ingrid van der Mei (a professor in
epidemiology), both of whom had prior experience conducting
research with PwMS. At the time of the study, A. Julie Campbell
conducted the focus groups, while Mohammed Suleiman Obsa (a
PhD student and experienced qualitative research assistant)
observed the discussions. A verbatim transcription of the audio
was conducted with identifying information removed. Aligned
with the quantitative survey, participants were asked to discuss
the use of pain medications, the efects of their pain medications
on pain and the reasons for stopping medications.

2.2.3 | Other Measures

We had data on age, sex, highest educational attainment,
whether they were employed, MS duration since diagnosis, MS

duration since frst MS symptom and the patient-determined
disease steps (PDDS), a measure of disability level.

2.3 | Data Analyses

Analyses were performed using Stata Version 17 (Stata Corp. LP,
College Station, USA). We used descriptive analyses to sum-
marise the characteristics of the study participants, the data on
medication use, perceived efectiveness and reasons for stopping
medications. Descriptive analyses were also used to summarise
the characteristics of the study participants using means and
standard deviations for normally distributed continuous vari-
ables, as well as medians and interquartile ranges for skewed
continuous variables. To examine factors associated with the
total number of pain medications used, negative binomial re-
gression with a manual backward stepwise regression approach
was employed due to overdispersion in the count outcome,
whereby the variance (2.8) exceeded the mean (2.3).

A nonresponse bias analysis was conducted to evaluate whether
there were diferences in characteristics between those who
completed the pain survey and those who were invited but did
not complete the survey, using t-tests for continuous variables
and chi-squared tests for categorical variables.

Based on validated qualitative research guidelines [36, 37], focus
group data were analysed thematically with the assistance of
NVivo software and triangulated with quantitative results to
provide deeper contextualisation and nuance to the quantitative
results [39]. Thematic analysis was conducted using both in-
ductive/deductive approaches [40, 41], where themes emerged
from both the quantitative data and the pre-existing framework
of pain medication utilisation, efectiveness of these medications
for pain and reasons for stopping. MSO coded the data, after
which codes and emerging themes underwent discussion among
the authors, Mohammed Suleiman Obsa, A. Julie Campbell and
Ingrid van der Mei.

3 | Results

3.1 | Demographic and Clinical Profle of
Participants

Half of the respondents (53.2%, n= 899/1691) indicated that they
had regular pain. Among those, 87.3% (782/896) were using one
or more pain medications during the survey (Table 1). Compared
to the total sample, those with regular pain weremore likely to be
female, less likely to be employed, and less likely to have
a university postgraduate degree. Additionally, they were, on
average, slightly older and had a longer duration since symptom
onset and a higher PDDS score. Compared to those with regular
pain, those also using pain medication were more likely to be
employed (33.9% vs. 30.3%) and slightly more likely to be female
(84.5% vs. 82.9%). The groups were comparable with regard to
age, duration of symptoms since onset, duration of disease since
diagnosis, educational level and PDDS score (Table 1).

3.2 | Utilisation and Perceived Efectiveness of
Pain Medication Types

Among those with regular pain, 13% (n= 118) did not use any
pain medication, 23.3% (n= 209) used one medication, 25.4%
(n= 228) two medications, 18.2% (n= 164) three medications,
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9.9% (n= 89) four medications, and 10% (n= 91) fve or more
medications. Themedian of the total number of painmedications
used per person was two (interquartile range 1–3).

When we examined the use of pain medications and ordered
based on the number of reports, we found that the most fre-
quently reported medication types were paracetamol, NSAIDs,
opioid-containing medications, anticonvulsants, antidepressants
and muscle relaxants. In contrast, cannabinoids, sedatives,
antimigraine medications and medications containing a combi-
nation of paracetamol and NSAIDs were less frequently used.
When we examined the use of pain medications based on the
number of people, we found results in a similar order to those
obtained based on the number of reports (Table 2).

In terms of perceived efectiveness, 62.3% (n= 1250/2006) of all
reported medications resulted in much improvement, very much
improvement or complete pain relief (Figure 1). The medication
types most frequently reported to be efective included canna-
binoids, opioid-containing medications, antimigraine medica-
tions, medications containing a combination of paracetamol and
NSAIDs, and sedatives (all > 70%) (Table 2). Lower efectiveness
was reported for anticonvulsants, NSAIDs alone, antidepres-
sants, muscle relaxants and paracetamol (between 50% and 67%),
despite some of these being the most frequently used.

3.3 | Factors Associated With the Total Number of
Medications Used

In the multivariable analysis, factors associated with taking
a higher number of pain medications included having a greater
number of pain types, greater pain severity, being female and
greater PDDS (all p < 0.05) (Table 3).

3.4 | Pain Medications That Were Stopped and
Reasons for Stopping

Among those with regular pain, 40.2% (n= 353/878) of partici-
pants had stopped one or more medications. The 353 participants
reported a total of 641medications that they had stopped. Among
these, the pain medication types most frequently stopped were
opioid-containing medications (27.6%), anticonvulsants (25.6%)
and NSAIDs (11.9%) (Table 4).

Out of 641 reports of medication stopped, 635 indicated reasons
for stopping. The most frequently reported reasons included side
efects (37.6%) and perceived inefectiveness (20.3%). The pain
medication types most frequently stopped due to side efects
included sedatives (66.7%), anticonvulsants (50.0%), antide-
pressants (48.9%), muscle relaxants (38.1%) and opioid-
containing medications (37.9%). The pain medication type
most frequently stopped due to perceived inefectiveness was
paracetamol (41.9%). It was also reported that the pain medi-
cation type most frequently stopped due to being expensive was
cannabinoids (13.3%).

3.5 | Potential Selection Bias and Efects on Key
Findings

We compared 2021 pain survey respondents and those who were
invited but did not respond on key demographic and clinical
factors. Respondents were slightly older than nonresponders
(þ2.0 years, p < 0.01), while there were no diferences by sex,
educational status, duration of MS and MS symptoms.T
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To examine whether having a slightly older sample afected our
key fndings, we stratifed our sample by the median age (59
years). In terms of overall medication use, there was no signif-
icant diference in prevalence estimate (abovemedian age: 88.1%;
below median age: 86.3%; p = 0.43). Similarly, there was little
diference in the perceived efectiveness of all medications (above
the median age: 64.4% reported much improvement, very much
improvement or complete pain relief; below the median: 60.5%;
p = 0.146). However, older participants were less likely to stop
using pain medications (above the median: 36.2%; below the
median: 42.7%; p = 0.05).

3.6 | Composition of Focus Groups

Twenty-six participants were recruited to fve focus groups that
mainly comprised females (24, 92.3%) with a mean (SD) age of
61.5 years (6.71). There were two focus groups in the older age
category (focus Group 1 [FG1]: 4 females, 1 male, mean age
69.8 years; focus Group 4 [FG4]: 5 females, mean age 67.6 years).
There were three middle-aged focus groups (focus Group 2
[FG2]: 4 females, mean age 58.75 years; focus Group 3 [FG3]: 5
females, 1 male, mean age of 57.33 years; focus Group 5 [FG5]: 6
females, mean age of 55.5 years). There was a similar repre-
sentation across the Australian States’ capital cities (n= 15) and
regional and remote areas (n= 11), as per the Australian Sta-
tistical Geographical Standard [42].

3.7 | Thematic Analysis

Table 5 reveals a summary of the codes, subthemes and core
themes that emerged from our thematic analysis. Table 6 sup-
ports Table 5 with examples of verbatim quotes for each of the
subthemes. Two main themes were identifed for PwMS with
regular pain, namely: (1) the perceived efectiveness of pain
medications and (2) the side efects or adverse events of pain
medications. Overall, this study demonstrated the substantial
efects of pain medication, with many participants describing
moderate or substantial pain improvement. The reduction in

pain allowed some participants to ‘go to sleep that night’, in-
dicating improved sleep. However, the qualitative data also
revealed that some people stopped taking pain medications
because of their side efects or adverse events. For example, one
participant indicated that he could not take any ‘nerve medi-
cations’ that health professionals had suggested because ‘they
tend to just space me out all the time’. This example shows the
challenges of pain management, where the benefts of pain relief
need to outweigh the side efects.

The core themes elicited from the qualitative data are explored in
further detail below.

3.7.1 | Theme 1: Perceived Efectiveness of Pain
Medication

Within the core theme of perceived efectiveness of pain medica-
tions, three subthemes emerged that were coded by the level of
improvement in MS-related pain severity: (1) substantial im-
provement, (2) moderate improvement and (3) minimal improve-
ment. Overall, this study’s qualitative data revealed meaningful
efects of pain medication on pain management for PwMS, with
most of the comments indicating substantial or moderate pain
improvements. For example, some PwMS mentioned that the pain
medications ‘helped me enormously in giving me some rest’ or that
the medications ‘helped with spasms’. Furthermore, regarding the
subtheme of ‘substantial improvement’ or ‘moderate improvement’,
participants described pain improvement in three distinct ways: (1)
improvement following medication use without specifying the type
of pain, (2) improvement after using medication for a specifc pain
type and (3) improvement that lasted only for a limited duration. For
example, one participant who used Botox injections reported sub-
stantial pain improvement without specifying the type of pain or
duration of efectiveness:

“… I’ve been for probably six, seven years now going every ten
weeks tomy neurologist and I get Botox injections … that helps
a lot.” (FG4, middle-aged group, Female 3)

TABLE 2 | Utilisation and perceived efectiveness of pain medications by type among those with regular pain who used pain medications.

Perceived effectiveness of medications

By number of reports, % (n) By number of people, % (n)
Much improvement or very much improvement or complete
pain relief, % (n) 

Paracetamol 25.0 (512) 62.4 (488) 49.2 (248)

NSAIDs 17.3 (355) 39.3 (307) 64.4 (226)
Opioid 13.1 (268) 27.0 (211) 76.9 (200)

Anticonvulsant 12.5 (256) 29.0 (227) 66.5 (167)
Antidepressant 10.7 (220) 25.1 (196) 58.5 (124)
Muscle relaxant 7.2 (147) 17.9 (140) 55.7 (78)
Cannabinoid 3.8 (77) 9.2 (72) 77.6 (59)
Sedative 3.6 (73) 9.1 (71) 70.4 (50)
Antimigraine 2.3 (48) 5.4 (42) 76.6 (36)
Paracetamol + NSAIDs 0.9 (18) 2.3 (18) 72.2 (13)
Other 3.5 (65) 7.0 (55) 66.2 (43)
Not sure 0.6 (12) 1.3 (10) 54.5 (6)

Utilisation of pain medication

Pain medication type

Note: Pain medication utilisation was categorised by the number of reports and people. They were ranked from highest to lowest percentage of utilisation. The percentage of
pain medication utilisation was done across column. A total of 0.3% (n= 3/899) did not report whether they used pain medications and were excluded from the overall
medication utilisation analysis. A total of 2.2% (n= 46/2052) of reports on medication used did not indicate its perceived efectiveness and were excluded from efectiveness
analysis. NSAIDs: nonsteroidal anti-infammatory drugs. Opioid∗ represents pure opioids (156), opioidþ paracetamol (76), opioidþ paracetamolþ sedative (19) and
opioidþNSAIDs (17) by the number of reports and pure opioids (127), opioidþ paracetamol (73), opioidþ paracetamolþ sedative (19) and opioidþNSAID (17) by the
number of people. ParacetamolþNSAIDs∗∗ representsmedications containing a combination of paracetamol andNSAIDs. Other painmedications includedwere as follows:
Actonel (1), Alcohol (1), Aminopyridine (1), Arthro-Aid Direct (1), Australian Karma Rub (1), Cadivast (1), Capsaicin (1), Cordilox (2), De-gas (1), Dencorub (4), Eleuphrat
(1), Fampridine (3), Goanna anti-infammatory cream (1), Hydroxychloroquine Plaquenil (4), Ice gel (1), Infavonoid Intensive Care (1), Infiximab (1), Immunoglobulin
infusion (1), (Levodopa (1), Madopar (2), Melatonin (1), Misoprostol (1), Neurogenic (1), Neurogenic plus (1), Nexium (4), Nitrostat (1), Oxybutynin (1), (Pantoprazole (1),
Perindopril (1), Pramipexole (2), Progout (1), Rabeprazole (1), Rennie (1), Ritalin (1), Sifrol (7), Simipex (1), Sinemet (2), Somac (1), Systane Balance (1), Tiger Balm (2),
Versatis patch (1), Vita pos (1), Zometa (1), Zostrix (1) and Zoton (1).
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In contrast, other participants described ‘substantial improve-
ment’ or ‘moderate improvement’ in relation to specifc pain
types. For example, participants who used baclofen, cannabis oil

and buprenorphine patch (Norspan patches) indicated signif-
cant improvement in spasticity-associated pain rather than
neuropathic pain.

“I’m on a NORSPAN patch, originally prescribed for my
neuropathic pain but I found that it does signifcantly help
with the spasms…” (FG1, older-aged group, Female 5).

“I was put on medicinal cannabis a few years ago…I’m on
a very low dose. But it does help a bit with the spasticity, but it
doesn’t touch the pain. The neuropathic pain.” (FG1, older-
aged group, Female 5)

“I think for me, I have had that every now and then I get this
spasm in my leg. And it’s just as though the leg won’t relax …
So, I just have the baclofen there and then I can go to sleep that
night…” (FG5, middle-aged group, Female 6)

Some participants also indicated that the ‘substantial improve-
ment’ or ‘moderate improvement’ they experienced following
medication use may decrease over time.

“…I try gabapentin for the pain. And that was efective
probably for a couple of months before it started to just wear
of…” FG2, middle-age group, Female 3)

“And when you talk about managing allodynia or managing
spasms or managing depression, a lot of the medications on
ofer are not just singularly for one thing. So, you might have
an antidepressant that you’re actually being given for pain…

No improvement, 28,
1.4%

Minimal improvement, 
632, 31.5%

Much improvement, 
826, 41.2%

Very much 
improvement, 353, 

17.6%

Complete pain 
relief, 71, 3.5%

Unsure,
96, 4.8%

FIGURE 1 | Perceived efectiveness of pain medications when all
medications combined (n= 2006 reports of medications on pain
reduction).

TABLE 3 | Factors associated with the total number of pain medications used among PwMS with regular pain.

Characteristics
Univariable analysis Multivariable analysis

β (95% CI) p value β (95% CI) p value
Total number of paint types 0.40 (1.45, 1.53) < 0.01 0.10 (0.08, 0.13) < 0.01
Overall pain severity (0–10) 0.08 (1.06, 1.11) < 0.01 0.06 (0.03, 0.09) < 0.01
Female 0.43 (1.26, 1.86) < 0.01 0.17 (0.01, 0.33) 0.04
PDDS 0.14 (1.11, 1.18) < 0.01 0.02 (0.00, 0.05) 0.05
Disease duration since symptom onset 0.01 (0.00, 1.01) 0.04 NR NR
Education status
Primary or secondary school (Reference)
Occupational certifcate or diploma �0.07 (�0.24, 0.10) 0.41
University bachelor’s degree �0.15 (�0.35, 0.04) 0.13
University postgraduate degree �0.25 (�0.45, �0.05) 0.01

Age 0.00 (0.99, 1.01) 0.28
Type of MS
Primary progressive MS (Reference)
Relapsing remitting MS �0.01 (0.31, 1.11) 0.36
Secondary progressive MS 0.13 (�0.11, 0.38) 0.29
Progressive relapsing MS 0.26 (�0.19, 0.71) 0.26
Unsure �0.48 (�0.81, �0.15) < 0.01

Note:A p value of less than 0.05 was bolded in the analysis. PDDS stands for patient-determined disease steps. The ‘Other’ category of educational status (n= 2) was excluded
from the univariable analysis due to small sample size and lack of analytical relevance. NR—not retained in themultivariable analysis as it was no longer signifcant. Duration
of symptoms since onset was excluded from the multivariable analysis in the frst stage, as it was not associated with the initial stage of backward stepwise regression analysis
(p = 0.242). Educational level was also excluded in the second stage, as all categories of education levels were not associated with the total number of pain medication uses
(p > 0.05).
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And many of them you try along the lines, they have life-
changing efects for a short time…”

Some participants reported that pain medications resulted in
only minimal pain improvement. One person said that

“…, I've obviously tried Panadol and ibuprofen and all of those
things…they don’t really help unless it’s just a standard
headache or something that’s not neurological pain, I feel.”
(FG3, middle-aged group, Female 3)

3.7.2 | Theme 2: Pain Medication Side Efects and
Adverse Events

Within the theme of pain medication side efects and adverse
events, three subthemes emerged that were coded based on the
safety profle. These included side efects or adverse events that
led to the medication stopping, avoidance of medication use due
to fear of addiction and continued use despite side efects. Most
comments in this theme discussed side efects, with some de-
scribed as adverse events, as they were severe and uncommon.
Overall, the data suggest that side efects are common and impact
the decision to continue or stop using medications. For example,
one participant who received Botox injections reported the
feeling of ‘mouth’s crooked’ but continued to use it as it helped
a lot with pain reduction. In contrast, another participant who
used pregabalin (Lyrica) reported stopping this medication due
to its side efects. Specifcally, one participant said that:

“…The Lyrica. But of course, I can’t stay on that. I gain weight
and my blood pressure goes sky high if I’m on it for too long.”
(FG4, older aged group, Female 1)

Another participant stated that they did not use the ofered
medication due to fear of addiction.

“…The only thing they can say to me is, “I can give you
opioids.” I don’t want opioids because I don’t want to get on
that track of taking tablets that may make me addicted…”
(FG1, older-age group, Female 1)

Another participant who used carbamazepine (Tegretol), pre-
gabalin (Lyrica) and amitriptyline stopped using them after
observing adverse events:

“Yeah. It’s just that the adverse reactions you get from these
medications is sometimes greater, physically and with all your
internal organs as well, more damaging than the pain.” (FG5,
middle aged group, Female 3)

4 | Discussion

This is the frst large cohort mixed-methods study that examined
the use and efectiveness of pain medications for PwMS in a real-
world setting. Themajority of PwMSwho had pain regularly used
medications, with 62.3% of medication reports resulting in much
improvement, very much improvement or complete pain relief.
The most efective medication types were cannabinoids, opioid-
containing medications, antimigraine medications, medications

containing both paracetamol and NSAIDs, and sedatives. Those
more likely to use greater numbers of medications were females,
those reporting more pain types, greater overall pain intensity
and a greater disability level. Medications were frequently
stopped, with common reasons including side efects (37.6%) and
perceived inefectiveness (20.3%). Qualitative results corrobo-
rated quantitative fndings, with many comments indicating
moderate to substantial pain improvement and side efects as
reasons for stopping medications.

Pain medication use was common among PwMS, with as many
as 87.3% of PwMS with regular pain using at least one pain
medication, and 63.5% were using two or more pain medications.
This aligns with another study, which focused on prescription
medications only and found that 73% of PwMS with pain used
prescription medications [43]. Our study is novel in its ability to
facilitate comparisons between pain medication types. We found
that the most frequently used pain medication types are para-
cetamol, NSAIDs, opioid-containing medications, anticonvul-
sants and antidepressants (10%–25% of reports; 25.1%–62.4% of
participants). Less frequently used pain medications included
antimigraine medications, muscle relaxants, cannabinoids and
sedatives. The high use of paracetamol and NSAIDs is likely due
to their availability without prescription because of their lower
side efect profle, which facilitates easy access for PwMS. In
contrast, prescription medications, including opioid-containing
medications and cannabinoids, are less commonly used as these
are not available over-the-counter, and their prescription is
monitored as they are associated with physical and psychological
dependence. Other studies reported a prevalence of opioid use in
the range of 12.2%–37.7% [22, 31, 44]; in our study, 27.0% were
using opioid-containing medications, including 16.2% using pure
opioids. Variations in opioid prescribing practices may refect
diferences in prescription regulations, clinical guidelines and
public health concerns.

In our study, we found that females, those with more pain types,
those with greater overall pain severity and those with greater
disability severity used a greater number of pain medications.
Previous studies also observed that those with greater pain se-
verity more frequently use pain medications [45–47]. We found
that the majority used multiple pain medications, either because
diferent pain types required diferent medications or because the
pain was not controlled with a single medication. The latter
follows the principle of multimodal analgesia, which hypothe-
sises that using two or more pain medications improves pain
relief more than using a single painmedication alone, as it targets
multiple pain pathways [48]. It is important for healthcare
practitioners to consider how diferent medications may work
together to achieve the desired efects, while also managing the
risks that may be associated with drug–drug interactions [49, 50].
Additionally, it will be helpful for PwMS to be educated about the
possible need for using multiple medications.

Importantly, we found a relatively high perceived efectiveness,
with 62.3% of all medication reports indicating a much im-
provement, verymuch improvement or complete pain relief. This
fnding was corroborated by the qualitative data, with most of the
comments indicating moderate or substantial pain improve-
ments. Our fndings are in contrast to previous studies, indicating
patients reporting inadequate pain relief [51, 52]. The higher
efectiveness in our study can be partially attributed to the self-
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selection of medications, whereby people continue the medica-
tions that work while they discontinue those that don’t work,
either because they were not efective, stopped being efective or
resulted in side efects or adverse events (see below). Importantly,
our fndings suggest that eventually most patients are satisfed
with their pain management regimen and that it is worthwhile to
persist with working out with the health care teamwhat provides
the best outcomes.

The pain medications most frequently reported to be efective
included cannabinoids, opioid-containing medications, anti-
migraine, medications containing both paracetamol and
NSAIDs, and sedatives (> 70% reported as resulting in much
improvement, very much improvement or complete pain relief).
Similarly, previous studies indicated substantial pain improve-
ments following the use of opioids [8, 31], cannabinoids
[8, 31, 53] and sedatives [31], despite variation in the method of
pain measurements [31]. For NSAIDs and anticonvulsants, still
60%–70% were reported to result in much improvement, very
much improvement or complete pain relief, this being 50%–60%
for paracetamol, muscle relaxants and antidepressants. Thus, the
over-the-counter medications most commonly used (i.e., para-
cetamol alone, NSAIDs alone) may not provide optimal pain
relief in PwMS and may need to be supplemented with higher
efcacy medications. The relatively higher perceived efective-
ness for medications containing both paracetamol and NSAIDs,
compared to paracetamol alone or NSAIDs alone, aligns with the
principle of multimodal analgesia mentioned before. Variations
in the efect of medications suggest the importance of a per-
sonalised approach to optimise pain relief in PwMS.

While the quantitative survey did not collect information on the
pain types for which participants were using each medication,
qualitative data indicated that some pain medications provided
either substantial or moderate improvement for specifc pain
types, while others were efective only for a short duration. For
example, opioids, cannabinoids and muscle relaxants were more
commonly mentioned in relation to spasticity-related pain. This
aligns with fndings from systematic reviews that have shown
that the efectiveness of opioids [54] and cannabinoids [55] is
higher when used for spasticity-related pain. In contrast, the
efectiveness of anticonvulsants and antidepressants on pain
relief is more common when used for neuropathic pain [48, 56].
We also found that the efectiveness of some medications, in-
cluding antidepressants and anticonvulsants, may be limited to
a short time period only, with some comments, indicating that
‘they have life-changing efects for a short time’. A recent review
further indicated that opioid tolerance is a problem for longer
term use, as it may lead to neuroadaptive changes requiring
progressively higher doses to achieve the same level of pain relief
[57]. However, in the quantitative data, we did not measure the
efectiveness of pain medication by pain type or whether its
efectiveness diminished over long-term use in the quantitative
data. Therefore, integrating qualitative and quantitative data
ofered a more comprehensive understanding of pain medication
use and efectiveness by identifying diferences in efectiveness
based on pain type and showing that the efectiveness of some
medications may diminish over time, insights that would not
have been identifed through quantitative analysis alone.

A total of 40.2% of PwMS who had pain regularly stopped using
medications, with opioids containing medications,

anticonvulsants, and NSAIDs being most frequently stopped.
The main reasons for stopping were that participants did not like
the side efects and that the medications were inefective. The
medication types most frequently stopped due to side efects,
including sedatives, anticonvulsants, antidepressants, muscle
relaxants and opioid-containing medications. In contrast, para-
cetamol was most frequently stopped due to perceived in-
efectiveness. Severe adverse efects were less common. Some
focus group participants indicated they avoid the use of some or
any medications due to concerns around side efects and de-
pendence. It is important for health professionals to discuss this
with their patients and to consider starting patients on low doses
to improve tolerability.

The strengths of our study lie in its large sample size of PwMS for
quantitative data. Additionally, the utilisation of a mixed-
methods approach enhanced the depth of the analysis, pro-
viding a nuanced understanding of medication usage and its
efects on pain. Perceived efectiveness was measured only
among those who were using pain medications at the time of the
survey, but some may have been using some medications for
some time. As mentioned above, this creates a self-selection, also
known as a ‘depletion of susceptible efect’ [58], which needs to
be considered when interpreting that self-reported data. For pain
medications stopped in the past, there may be potential recall
bias regarding the reasons for stopping. Those participating in
the survey were slightly older compared to those who did not
participate, while there was no diference in sex, disease duration
and education level. We examined whether having a slightly
older sample afected the key fndings and found that there was
no diference in terms of overall pain medication use and little
diference in the perceived efectiveness of all medications.
However, older participants were less likely to stop using
medication, suggesting that wemay have slightly underestimated
the percentage of medications stopped. In the survey, we did not
ask for which pain type they were using each medication, as this
is difcult to self-report. It is, however, useful to know the ef-
fectiveness of each medication type for the diferent pain types.

In conclusion, the results of this study indicate that pain med-
ications are commonly used among PwMS, with the use of
multimodal therapies frequently required. Side efects and in-
efectiveness are often encountered; therefore, adjustments to
treatment plans might be needed. Good communication between
patients and their healthcare practitioners, as well as patient
education on strategies to limit side efects, is key to efective pain
control. Our fndings suggest that efective pain control is
achievable for most PwMS who have pain regularly.
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