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Abstract
Background: Fatigue is common and disabling in Multiple Sclerosis (MS). A recent meta-analytic sys-
tematic review reported 113 trials of exercise and behavioural interventions for fatigue, yet patients con-
sistently describe fatigue being under-treated. The extent of the research-to-practice gap is yet to be
documented.
Objective: To describe what fatigue treatments people with MS (pwMS) in the United Kingdom (UK)
have been offered.
Methods: A cross-sectional survey of pwMS on the UK MS Register (UKMSR). Data on fatigue treat-
ments offered were collected using an online questionnaire developed with patient input and summarised
using descriptive statistics. Sociodemographic, MS-related, and psychological factors associated with
treatment offered were evaluated using a logistic regression model.
Results: 4,367 respondents completed the survey, 90.3% reported experiencing fatigue. Of these, 30.8%
reported having been offered at least one type of pharmacological/non-pharmacological treatment for
fatigue. Pharmacological treatments were more commonly offered (22.4%) compared to non-pharmacolo-
gical treatments (12.6%; 2.9% exercise and 5.9% behavioural therapy). In the logistic regression model,
older age, working, shorter time since MS diagnosis, and lower fatigue were associated with lower
odds of having been offered treatment for fatigue.
Conclusion: This study accentuates the extent of the unmet need for fatigue treatment in MS in the UK.
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interventions, Amantadine, routine care
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Background
Fatigue, extreme and persistent tiredness/exhaustion
with decreased physical and/or mental capacity, not
linked to energy expenditure, and unalleviated by
rest;1 is one of the most prevalent and disabling symp-
toms of Multiple Sclerosis (MS).2 Estimates of fatigue
prevalence range between 50–80%2–4 with a recent
survey using the national MS Register (UKMSR)
showing that 56% of people with MS (pwMS) report
severe fatigue.5 Fatigue has high costs to the indivi-
dual,6,7 society and the National Health Service (NHS).8

The National Institute for Health and Care Excellence
(NICE) guidelines recommend Amantadine, exercise,

and behavioural interventions for MS-fatigue.9

Systematic reviews suggest pharmacological treat-
ments for fatigue, including Amantadine, display
limited efficacy and are inferior to exercise and behav-
ioural interventions.10 Yet, in the NICE guidelines,
Amantadine is presented as the treatment of choice,
with behavioural and exercise interventions consid-
ered alternative or adjunctive treatment options with
limited directive on these.9 Two systematic reviews
of exercise and behavioural trials, including a
meta-analytic review of interventions designed speci-
fically for MS-fatigue (n= 34)11 and network
meta-analysis (n= 113)12 of all MS trials with
fatigue as an outcome, found cognitive-behavioural
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therapy (CBT) and exercise interventions focused on
improving balance or including a combination of
aerobic, strength, balance, flexibility, performed
better than other interventions. Energy conservation
which is offered as a treatment to pwMS demon-
strated minimal effectiveness.11,12 Despite the large
number of different interventions evaluated and posi-
tive findings for a core of these, a 2011 national audit
of services for pwMS showed fatigue was consist-
ently reported to be a major concern but not well
treated.13 What exactly is currently offered as
routine treatment for MS fatigue in the UK remains
unclear.

One behavioural intervention, FACETS, a group
fatigue self-management intervention that combines
CBT and energy conservation14,15 has been adopted
by some services. By 2015, FACETS was estimated
to have been delivered to 1,500 pwMS in the UK
with 200 healthcare professionals (HCPs) trained to
deliver it.16 Given that at least 71,120 pwMS are
likely to experience severe fatigue,5 1,500 represents
2% of the target population. Such implementation
data are unfortunately not available for other fatigue
treatments. Of note, there was no end-of-treatment
treatment effect of FACETS and only a small effect
was evident one year later.14,15 Groups may also be
challenging for pwMS with work commitments,
mobility or cognitive impairments, rurality and trans-
port issues to attend. Larger treatment effects have
been observed for other exercise and behavioural
interventions, but few pragmatic trials have been con-
ducted.11,12 Importantly, no specific evidence is cur-
rently available on disparities in access to fatigue
treatments.

The aim of this study was to gain a more detailed
picture of how MS fatigue is currently addressed by
NHS services in the UK through a survey of pwMS
on the UK MS Register (UKMSR) with the following
objectives:

• To estimate the number of people experiencing
fatigue as an MS symptom

• To compare the sociodemographic, MS-related,
and psychological characteristics between pwMS
reporting fatigue and those not reporting fatigue

• To describe what treatments pwMS had been pre-
viously offered for fatigue

• To describe level of perceived improvement in
fatigue following treatment

• To identify sociodemographic, MS-related, and
psychological factors associated with having
been offered treatment for fatigue

Methods

Design
This was a cross-sectional online survey of pwMS1.

Sample
Adults with a confirmed MS diagnosis in the UK have
been able to enrol to the UKMSR (https://www.
ukmsregister.org/) since May 2011. Currently, the
UKMSR has more than 16,000 consented patients
of whom 3,148 are considered active defined as com-
pleting one of the core questionnaires in the last 2 data
collection windows. The UKMSR sample is represen-
tative of the MS population more generally.17

UKMSR’s recruitment strategy consists of 1) adver-
tising through social media, radio, TV, magazines,
large MS-related events/conferences and 2) NHS
partner services. Clinical data are collected by the
individual taking consent, such as a nurse or neurolo-
gist, while self-reported demographic, clinical, and
outcome data are collected online supplied directly
by the respondents. Online questionnaires are sent
out to users every six months, also prompting respon-
dents to update their basic sociodemographic and
clinical characteristics.

Data collection
The following data were extracted from the UKMSR:
age, gender, ethnicity, employment status, education
status, time since MS diagnosis, MS subtype, and
the web-based Expanded Disability Status Scale
(EDSS)18 - the standard criterion for assessing disabil-
ity in MS. Fatigue, depression and anxiety, walking
ability, and physical and psychological impact of
MS are core patient-reported outcomes collected rou-
tinely by the UKMSR (Supplementary file A) and
were also extracted. Scores closest to the current
data collection window were obtained.

Fatigue treatments offered
With input from pwMS, consisting of an informal dis-
cussion in a large meeting, feedback on draft version
from nine pwMS, and further feedback on a revised
demo version from four pwMS, we developed a
questionnaire to capture what treatments, if any,
pwMS had been previously offered for fatigue
(Supplementary file B for content overview).
Participants were first asked to indicate whether
they had ever experienced fatigue as a symptom of
their MS; only those who reported ever experiencing
fatigue were invited to complete the questions related
to treatments they had been offered (from here
onwards referred to as ‘fatigue treatment(s) offered’.
The questionnaire was deployed to all consented
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pwMS (n= 16,000) registered on the UKMSR
between March and April 2021.

Statistical analysis
Statistical analyses were performed using SPSS v21
(SPSS Inc., Chicago, IL). For the standardised ques-
tionnaires, the overall score was calculated.
Item-level missingness was negligible across these
questionnaires (1 incomplete HADS response and 1
incomplete MSIS-29 response) so available-case
analysis was adopted. Participants were included in
the analyses if they completed the fatigue treatments
questionnaire. Participants reporting ever exper-
iencing fatigue as a symptom of their MS versus
those not reporting fatigue were compared using
independent-measures t-tests for continuous data,
Chi-square for categorical data or Fischer’s exact
alternative where expected cell count was below 5
in more than 20% of cells. Data on fatigue treatments
offered were summarised using descriptive statistics.

Univariate logistic regressions were calculated to
assess the relationships between sociodemographic,
MS-related, and psychological variables and fatigue
treatment offered (any fatigue treatment, at least one
pharmacological treatment, at least one non-
pharmacological treatment for fatigue, at least one
exercise treatment for fatigue, or at least one behav-
ioural treatment for fatigue). Due to very low
numbers of pwMS from BAME backgrounds, a
crude dichotomous categorisation for ethnicity
was used in the analyses: white and BAME.
Employment status was also recoded into the follow-
ing categories: working, not working, and retired due
to scarcity of data across some of the categories. Age,
gender, and ethnicity, as well as variables which
showed a significant relationship in univariate ana-
lysis were entered into a final multivariate logistic
regression model. The low event rate across treatment
subtypes precluded multivariate analyses using treat-
ment subtypes as dependent variables. Disability
status based on the web-EDSS was only available in
21% of the sample and for this reason was not used
in multivariate analysis.

Qualitative data arising from free text responses were
analysed by creating units of analysis from each
response, a phrase containing only one concept, and
sorting these units of analysis into categories by
meaning.

Ethical approval
The UKMSR has been approved as a study by the
South West Central Bristol Research Ethics Council

(initial registration code 11/SW/0160; renewed regis-
tration code 16/SW/0194).17,19 In line with proce-
dures, approval for this specific study was obtained
from the internal ethical committee of the UKMSR.
Written informed consent for data to be used for
research projects is provided by all pwMS on enrol-
ment in UKMSR. Data access was fully anonymised.

Results
4,367 pwMS accessed the fatigue treatments offered
questionnaire and could be included in the analysis,
which represents 139.7% of the 3,148 users defined
as active. Considering users who were active during
the same live data collection window specifically
(n = 4,693), the response rate was 93.1%.

Sample characteristics
Table 1 provides an overview of the sample charac-
teristics. The sample was predominantly female
(74.2%), of White ethnic origin (93.1%), in regular
paid employment (35.5%) or retired (31.0%), with a
mean age of 55.13 years (SD= 11.29). RRMS was
the most common MS subtype (56.2%). Disability
status based on web-based EDSS was available only
in 21% of the sample, with a mean of 5.01 (SD=
2.07) indicative of some loss of ambulatory ability.
Based on the MSWS, 28.3% of the sample reported
being unable to walk. The mean time since MS diag-
nosis was 19.18 years (SD= 11.83), with a wide
range. The mean fatigue severity score based on the
averaged FSS was 4.83 (SD= 1.52) and 63.0% of
respondents were experiencing severe fatigue based
on a cut-off of 5 on the FSS.20

Differences between respondents experiencing
fatigue and those not experiencing fatigue
Out of the respondents, 90.3% reported experiencing
fatigue as a symptom of their MS. Significant differ-
ences were evident between respondents reporting
fatigue and those not reporting fatigue. Those report-
ing fatigue as a symptom of their MS were more likely
to have lower level of education (p= 0.006), less
likely to be in regular paid employment and more
likely to be temporarily or permanently sick/disabled
(p < 0.001), more likely to have SPMS and less likely
to have benign MS (p < 0.001), with a longer
duration of MS (p<0.001), higher levels of disability
(p<0.001), higher levels of fatigue severity (p<0.001),
walking impairment (p<0.001), distress (p<0.001),
and physical and mental impact of MS (p<0.001).
Supplementary file C details all the comparisons.

All remaining analyses are conducted on those who
reported fatigue only (n= 3943).

Picariello et al.

www.sagepub.com/msjetc 3

https://journals.sagepub.com/doi/suppl/10.1177/20552173211072274


Table 1. Characteristics of survey respondents (N= 4367).

Variable Statistic

Age (n= 4367) 55.13 (SD= 11.29; range= 20-87)
Gender (n= 4367)
Female 3242 (74.2%)
Male 1122 (25.7%)
Prefer not to say 3 (0.1%)

Ethnicity (n= 4367)
White 4066 (93.1%)
Black 30 (0.7%)
Asian 46 (1.1%)
Mixed 27 (0.6%)
Other 180 (4.1%)
Missing 18 (0.4%)

Education status (n= 4367)
Primary school 1 (0.0%)

Secondary school 834 (19.1%)
Occupational certificate or diploma 1318 (30.2%)
Undergraduate degree 1131 (25.9%)
Postgraduate degree 833 (19.1%)
Other 250 (5.7%)

Employment status (n= 4367)
Regular paid employment 1552 (35.5%)
Self-employed 277 (6.3%)
Engaged in voluntary work 55 (1.3%)
In formal education 24 (0.5%)
Looking after home/family 127 (2.9%)
Retired 1353 (31.0%)
Unemployed 94 (2.2%)
Temporarily sick/disabled 51 (1.2%)
Permanently sick/disabled 776 (17.8%)
Other reasons not working 40 (0.9%)
Not applicable 17 (0.4%)
Missing 1 (0.0%)

MS subtypes (n= 4367)
RRMS 2454 (56.2%)
SPMS 1109 (25.4%)
PPMS 521 (11.9%)
Benign 96 (2.2%)
Unknown 187 (4.3%)

Time since MS diagnosis in years (n= 4162) 19.18 (SD= 11.83; range= 0-66)
Web-based EDSS (n= 919) 5.01 (SD= 2.07; range= 0-9.50)
Fatigue severity (FSS total score) (n= 4238) 43.50 (SD= 13.66; range= 9-63)
Fatigue severity (FSS average score) (n= 4238) 4.83 (SD= 1.52; range= 1-7)
Fatigue status based on FSS (n= 4238)
Severe fatigue (≥5 FSS score) 2671 (63.0%)

Walking impairment (MSWS) (n= 2994) 39.02 (SD= 31.76; range= 0-100)
Able or not able to walk (MSWS) (n= 4367)
Able to walk 2994 (68.6%)
Unable to walk 1235 (28.3%)
Missing 138 (3.2%)

(continued)
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Fatigue treatments offered
Figure 1 summarises types of fatigue treatment(s)
offered. 30.8% (n= 1214) had been offered at least
one type of treatment for fatigue. Pharmacological treat-
ments were more commonly reported (22.4%, n= 883)
compared to non-pharmacological treatments (12.6%, n
= 498; see Figure 1). 18.2% (n= 716) reported having
been offered exclusively pharmacological treatment(s)
for fatigue, while 8.4% (n= 331) exclusively non-
pharmacological treatments for fatigue. Only a minority
of respondents reported having been offered both
(4.2%, n= 167). 83.5% (n= 3292) wanted better provi-
sion of fatigue treatments.

A detailed breakdown by type of treatment is pro-
vided in Table 2 and outlined below.

Pharmacological treatments. 77.6% (n= 3069) had
not been offered any medications for fatigue. Of
those reporting being offered medication, the majority
reported having been offered only one type of

medication (86.2%, n= 761), the most common
being Amantadine. The median perceived change in
fatigue following medication was 3 (interquartile
range= 1, range= 1–7) indicative of some improve-
ment, with 61.1% reporting some level of improve-
ment (Figure 2).

In the free text responses, the side-effects of
Amantadine and Modafinil were commonly raised
by respondents: “I had Amantadine but it left me
feeling like I was swimming through mud mentally”
and “I take Modafinil which helps quite a bit, but
also makes me feel a bit strange (like speedy)…it
makes me more tired the day after I’ve taken it”.

Other medications mentioned by respondents were
low-dose Naltrexone, anti-depressants, such as
Amitriptyline, and medications targeting other symp-
toms like pain, spasticity, and difficulties with
walking which were described to have secondary ben-
efits for fatigue: “I tried Fampridine to assist with

Table 1. Continued.

Variable Statistic

Distress (HADS) (n= 4217) 13.32 (SD= 8.26; range= 0-42)
MS Impact - Physical (MSIS-P) (n= 4233) 32.08 (SD= 20.29; range= 0-75)
MS Impact - Mental (MSIS-M) (n= 4233) 28.14 (SD= 18.21; range 0-75)

Note. RRMS = Relapsing-Remitting MS; SPMS = Secondary Progressive MS; PPMS = Primary Progressive MS

Figure 1. Fatigue treatments reported as offered (n= 3943).
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Table 2. Fatigue treatments offered by subtype*.

MEDICATIONS
Types of medications
Amantadine 447 (50.6%)
Modafinil 282 (31.9%)
Prokarin 1 (0.1%)
Other prescription medications 69 (7.8%)
Over the counter medications (such as liquid iron, beetroot powder, vitamin B12) 175 (19.8%)
Do not recall name of medication 50 (5.7%)

EXERCISE
Exercise
No 2778 (70.5%)
Yes, but not for fatigue specifically 1050 (26.6%)
Yes, for fatigue specifically 115 (2.9%)

Types of exercise offered
Aerobic 14 (12.2%)
Resistance 29 (25.2%)
Yoga 17 (14.8%)
Balance 58 (50.4%)
Other 17 (14.8%)
Physiotherapy 54 (47.0%)

BEHAVIOURAL THERAPY
Behavioural therapy
No 3594 (91.1%)
Yes, but not for fatigue specifically 118 (3.0%)
Yes, for fatigue specifically 231 (5.9%)

Types of behavioural therapy offered
Counselling 32 (13.9%)
CBT 29 (12.6%)
Mindfulness 45 (19.5%)
FACETS 127 (55.0%)
Not sure 46 (20.0%)
Other 12 (5.2%)

DIETITIAN SUPPORT
Based on free text responses, dietitian support consisted of advice related to meal organisation and specific
foods that may boost or hinder energy levels.

Dietitian support
No 3696 (93.7%)
Yes, but not for fatigue specifically 244 (6.2%)
Yes, for fatigue specifically 3 (0.1%)

NURSE SUPPORT
Based on free text responses, nurse support mostly consisted of general advice and support, fatigue
management course recommendations, or referral to physiotherapy or behavioural therapy. Most
commonly, advice centred on energy conservation and pacing: “An analogy of a mobile phone. Don’t let
the battery go too low as it takes a lot longer to fully charge. Charge when quite full”. Respondents also
reported being told to rest when tired as a fatigue management strategy.

Nurse support
No 2007 (50.9%)
Yes, but not for fatigue specifically 1791 (45.4%)
Yes, for fatigue specifically 145 (3.7%)

SOCIAL CARE SUPPORT

(continued)
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walking. It helped with walking, but I also found that
it helped with fatigue”.

Exercise. 2.9% (n=115) respondents reported having
been offered at least one type of exercise therapy specifi-
cally for their fatigue, with balance exercise or phy-
siotherapy the most common. In the free text
responses, dance and swimming were also mentioned.
Of those reporting being offered exercise, most had
been offered one or two types of exercise therapy
(50.4%, 37.4%, respectively), with only a handful
having been offered 3 or 4 types of exercise therapy
(12.2%, n= 14). The median perceived change in
fatigue following exercise was 3 (interquartile range=
1, range= 1–7) indicative of some improvement, with
62.6% reporting some level of improvement (Figure 2).

Behavioural therapy. 5.9% (n=231) respondents
reported having been offered at least one type of behav-
ioural therapy specifically for their fatigue, with the most
commonofferedbeingFACETS. In the free text responses,
additional fatiguemanagement courses delivered in agroup
format were mentioned, but only some specific to MS. Of
those reportingbeingofferedbehavioural therapy,mosthad
been offered one type of therapy (78.8%, n=182). The
median perceived change in fatigue following behavioural

therapywas 3 (interquartile range=1, range=1–5) indica-
tive of some improvement, with 58.9% reporting some
level of improvement (Figure 2).

Other non-pharmacological treatments. Only a min-
ority reported having been offered dietitian, nurse, social
care or occupational therapy support for fatigue specifi-
cally (0.1%, 3.7%, 0.6%, 3.1%, respectively). Free text
responses provided further detail on these support
options (see Table 2). Perceived change in fatigue follow-
ing these support options was generally indicative of little
to no change in fatigue (Supplementary file D).

Univariate associations between sociodemographic,
MS-related, and psychological variables and fatigue
treatment offered receipt
In univariate logistic analysis, employment status
(not employed), longer time since MS diagnosis,
and MS subtype (SPMS) were associated with
having been offered treatment(s) for fatigue
(Table 3). In terms of self-report questionnaires,
higher disability (web-based EDSS), fatigue, dis-
tress, physical and psychological impact of MS,
and walking impairment were associated with
having been offered treatment(s) for fatigue.
Patterns of univariate associations were generally

Table 2. Continued.

Based on free text responses, social care support predominantly consisted of provision of equipment, such as
perching stool, and personal assistance, such as someone providing support with housework. The issue of
funding for personal assistance was raised by respondents: “As a single parent I had a personal assistant
to help me cope. I stopped it as I couldn’t afford it. But it was invaluable help”.

Social care support
No 3661 (92.8%)
Yes, but not for fatigue specifically 258 (6.5%)
Yes, for fatigue specifically 24 (0.6%)

OCCUPATIONAL THERAPY SUPPORT
Based on free text responses, needs assessment at home and/or work was a central feature of occupational
therapy support, for instance: “At work (supermarket) I changed my job role to an admin-based one, and
also now use a trolley to carry price tickets around, and leaning on the trolley whilst moving around helps
a lot through the day”. Provision of equipment, such as a perching stool, to facilitate energy-saving was
also a recurrent feature of occupational therapy support. Similarly to nurse support, advice for fatigue
management was predominantly geared to energy conservation and pacing: “An occupational therapist
helped me to map out energy usage and make plans to pace myself” and “I saw an occupational
therapist…to help ‘manage my fatigue’. Which is a phrase that seems to me more and more to mean ‘learn
to put up with doing less’”.

Occupational therapy support
No 3097 (78.5%)
Yes, but not for fatigue specifically 724 (18.4%)
Yes, for fatigue specifically 122 (3.1%)

Note. %s for each treatment subtype may exceed 100% as multiple options could be selected.
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similar when looking at subtypes of fatigue treat-
ment offered. However, these coefficients need to
be treated with caution given the very low event
rate when looking at treatment subtypes.

Multivariate logistic model of fatigue treatment
offered
In the multivariate analysis (Table 4), those working
were less likely to have been offered treatment for
fatigue in comparison to all other employment status
categories. Those younger (OR= 0.98, 95% CI
0.97–0.99), with a longer time since MS diagnosis
(OR= 1.02, 95% CI 1.01–1.03), and higher fatigue
(OR= 1.52, 95% CI 1.40–1.65) were more likely to
have been offered fatigue treatment. These variables
explained 12% of the total variance (Nagelkerke R2).

Discussion

Overview of findings
To our knowledge, this is the first study to gather infor-
mation on what routine care for fatigue consists of in the
UK from the perspective of people with MS. The results
of this large survey confirmed anecdotal reports that
fatigue in MS is severely undertreated. 90% of pwMS
reported experiencing fatigue as a symptom of their
MS in the survey, in line with previous prevalence esti-
mates,2–5 yet less than a third reported having been
offered a fatigue treatment. The vast majority (83.5%)
wanted better provision of fatigue treatments.
Pharmacological treatments were most reported
(22.4%), particularly Amantadine, while exercise or
behavioural treatments for fatigue were seldom offered
(2.9% and 5.9%, respectively). Balance exercise and
physiotherapy exercise programmes were most reported
for the category of exercise and FACETS in the category
of behavioural treatments. Only a minority of

respondents reported having been offered both pharma-
cological and non-pharmacological treatments for
fatigue (4.2%). Notably, of those reporting being
offered any treatment for fatigue (30.8%), at least
some level of fatigue improvement following medica-
tions, exercise or behavioural treatments was reported
among slightly more than half of pwMS (59% to 62%).

Those younger, those with a longer duration of MS,
those not in regular employment, and those with
higher levels of fatigue were more likely to have
been offered some form of fatigue treatment in the
multivariate regression model. It is interesting that
being in regular employment was associated with
lower likelihood of being offered fatigue treatment.
This may indicate issues with practicality of attending
treatments for pwMS who work, or lower levels of
disability among those still able to work. Higher dis-
ability was associated with higher likelihood of being
offered treatment in the univariate analysis. Fatigue is
one of the main reasons pwMS reduce their work
hours or retire early from work,6 therefore, treating
fatigue earlier is arguably a priority, which requires
flexibility for pwMS to integrate treatment into their
daily lives.

Previous evidence
The findings of this study concur with previous evi-
dence on the unmet need for supportive therapies
more generally in MS,21 although to date no study
has specifically examined the range of treatments rou-
tinely offered for fatigue and factors that are asso-
ciated with being offered treatment. Inadequate
screening for and management of fatigue in clinical
care has been previously described by patients
across long-term conditions.22,23 In addition to lack
of routine fatigue screening, HCPs may be unaware

Figure 2. Perceived change in fatigue following medications or exercise or behavioural therapy.
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or uncertain of the best evidence-based approaches for
the management of fatigue, particularly where a clear
and defined treatment pathway does not exist.24 As
previously raised, in the NICE guidelines non-
pharmacological treatment recommendations for MS
fatigue are poorly defined and there is lack of clarity
in the guidelines as to which treatments are most
effective.9 The findings also accentuate the research-
to-practice gap as the treatments offered may not
necessarily be the evidence-based ones, as observed
with CBT that was less frequently reported compared
to FACETS, mindfulness, and counselling, despite
the promising evidence.12

Importantly, open-ended responses on pharmacologi-
cal treatments also revealed the complex and intricate
inter-relationships between symptoms of MS,

highlighting that fatigue is unlikely to occur in isola-
tion. Relatedly, in a recent study in kidney failure,
symptom clustering was observed,25 with some evi-
dence of symptom clusters emerging in MS as
well.26,27 It may therefore be important for the inter-
connectedness of symptoms to be acknowledged as
part of fatigue treatment, advocating for a more tai-
lored and needs-based approach.28 For example, in
our network meta-analysis12 favourable evidence
was observed for different subtypes of exercise
which indicates that there may not be a single
optimal exercise modality and the mechanisms
through which exercise improves fatigue likely
differ between different exercise interventions,
which may in part be determined by the combination
of symptoms experienced.29

Clinical implications
Although the number of trials evaluating fatigue inter-
ventions continues to grow, a research-to-practice gap
is evident based on the findings here. The lag between
research and implementation is well documented,
with a landmark study estimating that it takes 17
years to turn 14% of research into practice and
patient benefit.30 A number of reasons are likely to
be responsible for the research-to-practice gap. The
majority of interventions are not developed with the
context of delivery in mind, meaning that they may
rely on staff or resources that are rarely available in
routine care or require a time commitment that
would not be feasible which inevitably precludes
implementation. Contextual barriers are likely why
pharmacological treatments are more readily avail-
able, as they are easier to standardise and deliver in
routine care. According to the MS Trust database of
self-identified Allied Health Professionals with
expertise in MS, there are approximately 2,075
HCPs with an interest in MS, which indicates a
limited number of allied HCPs to cater to the large
population (n= 127,000).31 Therefore, to overcome
the research-to-practice gap in this setting, focus is
needed on integrating the available treatment evi-
dence into a treatment that meets the demands of
the context and can be integrated into service work-
flows. As there is limited HCP capacity, ways of
delivery such as guided self-management or digital
delivery should be considered. However, sensitivity
to resource constraints should not come at the
expense of appeal, sustainability, and long-term out-
comes from the perspective of pwMS. To facilitate
continued self-management, longer treatment dur-
ation and/or booster treatment sessions may be
necessary, particularly given the progressive and
unpredictable nature of MS, this may be more costly

Table 4. Multivariate regression predicting having
been offered any treatment for fatigue (N= 3584).

Any treatment offered

OR 95% CI

Age 0.98** 0.97-0.99
Gender (Female vs.
Male)

0.89 0.75-1.06

Ethnicity (BAME vs.
White)

1.32 0.98-1.81

Employment status
Retired vs. working 1.38* 1.09-1.75
Not working vs.
working

1.34* 1.08-1.66

Other† vs. working 1.40∼ 0.99-1.98
Time since diagnosis 1.02** 1.01-1.03
MS subtype
SPMS vs. RRMS 0.98 0.79-1.22
PPMS vs. RRMS 1.05 0.80-1.39
Benign vs. RRMS 0.72 0.38-1.36
Unknown vs. RRMS 0.70 0.47-1.05

FSS 1.52** 1.40-1.65
MSIS-Physical 1.00 0.99-1.01
MSIS-Mental 1.01 1.00-1.02
Not able to walk based
on MSWS

0.89 0.73-1.08

Note. HADS excluded from model due to high
correlation with MSIS-Mental (r= 0.82, p < 0.001) and
multicollinearity in the model.
*p < 0.05.
**p < 0.001.
∼approaching significance.
†Volunteering, in education, taking care of family/home,
and not applicable.
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at the start, but likely cost-effective over time.
Importantly, treatment guidelines need to clearly
reflect the evidence, specifying which treatments
are most/least effective to guide clinical practice.
To sum up, a number of important considerations
to address this research-to-practice are evident,
including: 1) utilising the existing trial evidence in
conjunction with sustainability from the perspective
of both the NHS and pwMS, 2) working together
with commissioners and policy makers from the
outset, and 3) establishing a pathway from screening
to treatment, including how a non-pharmacological
treatment for fatigue is offered in consultations.

Limitations
The strengths of this study are the large sample size
and response rate. Limitations include possible recall
bias since the mean number of years since diagnosis
was 20 years and reliance on self-report. In order to
more accurately capture fatigue treatments offered to
pwMS and those ultimately received in routine care,
it would be valuable to: 1) observe routine appoint-
ments, 2) conduct document analysis (e.g. appoint-
ment notes, referral forms), and 3) survey fatigue
treatment experiences longitudinally among fatigued
pwMS. The sample was predominantly White with a
very limited representation of pwMS from BAME
backgrounds and was restricted to only pwMS who
could complete the survey in English; therefore, the
findings are unlikely to generalise across diverse
ethnic communities. Additionally, treatments actually
received cannot be deciphered from what has been
reported as offered by pwMS. It is also important to
highlight the possibility of selection bias as the
survey was administered through the UKMSR.

Conclusion
Fatigue is among the most common and debilitating
symptoms of MS. While the number of trials evaluating
a variety of interventions for fatigue in MS continues to
grow, this survey confirms that in the UK, fatigue is
severely under-treated. Fewer than 10% have been
offered an exercise or behavioural treatment for
fatigue and the data suggest no standard or consistent
NHS treatment for MS fatigue exists. Fatigue is asso-
ciated with disability, disease progression, and quality
of life, which in turn are associated with increased
health care costs. Therefore, the value of improved
fatigue management extends beyond the individual.
To lead to tangible and lasting patient benefit, research
focus needs to be redirected to understanding and
acknowledging the context of delivery in intervention
development and on the implementation of evidence-
based approaches to treat fatigue.

Acknowledgements

We would like to thank our PPI advisory group for helping
us design the fatigue treatments offered questionnaire.
We would also like to thank the UKMSR team for
helping with the day-to-day management of data collection.

Declaration of Conflicting Interests

The authors declare no potential conflicts of interest with
respect to the research, authorship, and/or publication of
this article.

Funding

The authors disclose receipt of the following financial
support for the research, authorship, and/or publication of
this article: This work was supported by the Penelope and
Eugene Rosenberg award via donation through Guy’s and
St Thomas’ Charity (R160601 Rosenberg Funding) and
the MS Society. RMM acknowledges the financial support
of the Department of Health via the National Institute for
Health Research (NIHR) Specialist Biomedical Research
Centre for Mental Health award to the South London and
Maudsley NHS Foundation Trust (SLaM) and the Institute
of Psychiatry at King’s College London. The views
expressed in this article are those of the authors and not
necessarily those of the NHS, the NIHR or the
Department of Health. The funders had no role in study
design, data collection, data analysis, data interpretation,
or writing of the report. The authors had access to all
study data and final responsibility for the decision to
submit for publication.

ORCID iD

F. Picariello https://orcid.org/0000-0002-2532-3290

Supplemental material

Supplemental material for this article is available online.

Note

1. A questionnaire was also sent out to NHS services that
provide care to pwMS to gather (a) what resources and
staff are available and (b) what fatigue treatments are
routinely offered from the perspective of services.
These findings will be reported separately.

References

1. Dittner AJ, Wessely SC and Brown RG. The assess-
ment of fatigue: a practical guide for clinicians and
researchers. J Psychosom Res 2004; 56: 157–170.

2. Giovannoni G. Multiple sclerosis related fatigue. J
Neurol Neurosurg Psychiatry 2006; 77: 2–3.

3. Krupp L. Fatigue is intrinsic to multiple sclerosis (MS)
and is the most commonly reported symptom of the
disease. Mult Scler 2006; 12: 367–368.

Picariello et al.

www.sagepub.com/msjetc 11

https://orcid.org/0000-0002-2532-3290
https://orcid.org/0000-0002-2532-3290


4. Broch L, Simonsen CS, Flemmen HØ, et al. High pre-
valence of fatigue in contemporary patients with multi-
ple sclerosis.Mult Scler J Exp Trans Clin 2021; 7: 1-10.

5. van Zanten JV, Douglas MR and Ntoumanis N. Fatigue
and fluctuations in physical and psychological well-
being in people with multiple sclerosis: a longitudinal
study. Mult Scler Relat Disord 2021; 47: 102602.

6. Kobelt G, Langdon D and Jönsson L. The effect of self-
assessed fatigue and subjective cognitive impairment
on work capacity: the case of multiple sclerosis.
Multiple Sclerosis Journal 2019; 25: 740–749.

7. Cavallari M, Palotai M, Glanz BI, et al. Fatigue predicts
disease worsening in relapsing-remitting multiple
sclerosis patients. Multiple Sclerosis Journal 2016;
22: 1841–1849.

8. Thompson A, Kobelt G, Berg J, et al. New insights into
the burden and costs of multiple sclerosis in Europe:
results for the United Kingdom. Mult Scler 2017; 23:
204–216.

9. National Institute for Health and Care Excellence.
Multiple sclerosis in adults: Management (NICE
Guidelines CG186). 2014. Accessed on the 2nd of
November 2021. https://www.nice.org.uk/guidance/
cg186/resources/multiple-sclerosis-in-adults-
management-35109816059077

10. AsanoM and FinlaysonML. Meta-analysis of three dif-
ferent types of fatigue management interventions for
people with multiple sclerosis: exercise, education,
and medication. Mult Scler Int 2014; 1–12.

11. Moss-Morris R, Harrison AM, Safari R, et al. Which
behavioural and exercise interventions targeting
fatigue show the most promise in multiple sclerosis?
A systematic review with narrative synthesis and
meta-analysis. Behav Res Ther 2019; 137: 103464.

12. Harrison AM, Safari R, Mercer T, et al. Which exercise
and behavioural interventions show most promise for
treating fatigue in multiple sclerosis?: a network
meta-analysis. Mult Scler 2021; 27(11): 1657–1678.

13. Royal College of Physicians andMS Trust The national
audit of services for people with multiple sclerosis.
Royal College of Physicians London, 2011. https://
www.rcplondon.ac.uk/file/957/download

14. Thomas PW, Thomas S, Kersten P, et al. One year
follow-up of a pragmatic multi-centre randomised con-
trolled trial of a group-based fatigue management pro-
gramme (FACETS) for people with multiple sclerosis.
BMC Neurol 2014; 141: 1–6.

15. Thomas S, Thomas PW, Kersten P, et al. A pragmatic
parallel arm multi-centre randomised controlled trial
to assess the effectiveness and cost-effectiveness of a
group-based fatigue management programme
(FACETS) for people with multiple sclerosis. J
Neurol Neurosurg Psychiatry 2013; 84: 1092–1099.

16. MS Society. FACETS Facilitator survey. London: MS
Society, 2016. https://www.mssociety.org.uk/sites/
default/files/2020-08/FACETS-facilitators-survey-201
5-2016—results-summary-v2-%282%29.pdf

17. Middleton R, Rodgers W, Chataway J, et al. Validating
the portal population of the United Kingdom multiple

sclerosis register. Mult Scler Relat Disord 2018; 24:
3–10.

18. Leddy S, Hadavi S, McCarren A, et al. Validating a
novel web-based method to capture disease progression
outcomes in multiple sclerosis. J Neurol 2013; 260:
2505–2510.

19. Ford DV, Jones KH, Middleton RM, et al. The
feasibility of collecting information from people with
multiple sclerosis for the UK MS register via a web
portal: characterising a cohort of people with
MS. BMC Medical Informatics Decision Making
2012; 12: 73.

20. Krupp LB, LaRocca NG, Muir-Nash J, et al. The
fatigue severity scale: application to patients with mul-
tiple sclerosis and systemic lupus erythematosus. Arch
Neurol 1989; 46: 1121–1123.

21. MS Society. My MS My Needs survey 2019: UK find-
ings. 2020. https://www.mssociety.org.uk/sites/default/
files/2020-08/MMMN3-UK-report.pdf

22. Whitehead LC, Unahi K, Burrell B, et al. The experi-
ence of fatigue across long-term conditions: a qualita-
tive meta-synthesis. J Pain Symptom Manage 2016;
52: 131–143.

23. Chan W, Bosch JA, Jones D, et al. Predictors and con-
sequences of fatigue in prevalent kidney transplant reci-
pients. Transplantation 2013; 96: 987–994.

24. Vogelzang NJ, Breitbart W, Cella D, et al. Patient,
caregiver, and oncologist perceptions of cancer-
related fatigue: results of a tripart assessment
survey. The fatigue coalition. Semin Hematol 1997;
34: 4–12.

25. Almutary H, Douglas C and Bonner A. Towards a
symptom cluster model in chronic kidney disease: a
structural equation approach. J Adv Nurs 2017; 73:
2450–2461.

26. Motl RW and McAuley E. Symptom cluster as a pre-
dictor of physical activity in multiple sclerosis: preli-
minary evidence. J Pain Symptom Manage 2009; 38:
270–280.

27. Motl RW and McAuley E. Symptom cluster and
quality of life: preliminary evidence in multiple sclero-
sis. J Neurosci Nurs 2010; 42: 212.

28. van Kessel K and Moss-Morris R. Understanding mul-
tiple sclerosis fatigue: a synthesis of biological and
psychological factors. J Psychosom Res 2006; 61:
583–585.

29. Langeskov-Christensen M, Bisson EJ, Finlayson ML,
et al. Potential pathophysiological pathways that can
explain the positive effects of exercise on fatigue in
multiple sclerosis: a scoping review. J Neurol Sci
2017; 373: 307–320.

30. Balas EA and Boren SA. Managing clinical knowledge
for health care improvement. 2000. https://
www.thieme-connect.com/products/ejournals/pdf/
10.1055/s-0038-1637943.pdf

31. Dix K and Green H. Defining the value of allied health
professionals with expertise in multiple sclerosis.
Letchworth: MS Trust, 2013. https://support.mstrustor
g.uk/file/defining-the-value-AHPs.pdf

Multiple Sclerosis Journal—Experimental, Translational and Clinical

12 www.sagepub.com/msjetc

https://www.nice.org.uk/guidance/cg186/resources/multiple-sclerosis-in-adults-management-35109816059077
https://www.nice.org.uk/guidance/cg186/resources/multiple-sclerosis-in-adults-management-35109816059077
https://www.nice.org.uk/guidance/cg186/resources/multiple-sclerosis-in-adults-management-35109816059077
https://www.nice.org.uk/guidance/cg186/resources/multiple-sclerosis-in-adults-management-35109816059077
https://www.rcplondon.ac.uk/file/957/download
https://www.rcplondon.ac.uk/file/957/download
https://www.rcplondon.ac.uk/file/957/download
https://www.mssociety.org.uk/sites/default/files/2020-08/FACETS-facilitators-survey-2015-2016---results-summary-v2-%282%29.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/FACETS-facilitators-survey-2015-2016---results-summary-v2-%282%29.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/FACETS-facilitators-survey-2015-2016---results-summary-v2-%282%29.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/FACETS-facilitators-survey-2015-2016---results-summary-v2-%282%29.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/MMMN3-UK-report.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/MMMN3-UK-report.pdf
https://www.mssociety.org.uk/sites/default/files/2020-08/MMMN3-UK-report.pdf
https://support.mstrustorg.uk/file/defining-the-value-AHPs.pdf
https://support.mstrustorg.uk/file/defining-the-value-AHPs.pdf
https://support.mstrustorg.uk/file/defining-the-value-AHPs.pdf

	 Background
	 Methods
	 Design
	 Sample
	 Data collection
	 Fatigue treatments offered
	 Statistical analysis
	 Ethical approval

	 Results
	 Sample characteristics
	 Differences between respondents experiencing fatigue and those not experiencing fatigue
	 Fatigue treatments offered
	 Pharmacological treatments
	 Exercise
	 Behavioural therapy
	 Other non-pharmacological treatments

	 Univariate associations between sociodemographic, MS-related, and psychological variables and fatigue treatment offered receipt
	 Multivariate logistic model of fatigue treatment offered

	 Discussion
	 Overview of findings
	 Previous evidence
	 Clinical implications
	 Limitations

	 Conclusion
	 Acknowledgements
	 Note
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


