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Abstract

Aim
Multiple Sclerosis (MS) is an unpredictable demyelinating disease of the cenhal
nervous system (CNS), with fatigue being one of the least understood synptoms. Based

on a systematic review of the literature, a cognitive behavioural model of MS fatigue
was developed and used to design a manualised eight session cognitive behaviour
therapy (CBT) intervention to treat MS fatigue. The purpose of the randomised

controlled trial (RCT) was to investigate the efficacy of CBT compared to relaxation
training (RT) to treat fatigue in MS.

Methods

Seventy-two patients with MS fatigue were randomly assigned to either eight sessions

of CBT or eight sessions of RT, designed to control for therapist time and attention.

Participants were assessed before and after treatment, and at three and six months
follow-up. Primary outcomes included the Fatigue Questionnaire (Fe) and the Clinical
Global Impression Scale (CGIS). Secondary outcomes included measures of fatigue
related impairrnent, mood, stress, sleep problems and daytime sleepiness. Seventy of
the 72 participants completed all therapy sessions and 69 participants completed all
assessments.

Results

Analyses were carried out by intention-to-heat. There was a significant group by time
interaction for fatigue, indicating that the CBT group had significantly grearer
reductions in fatigue severity than the RT group (p<.02). A-priori contrasts showed that
this significant effect was largely accounted for by changes between baseline and end of
treatment (P<'00). By six month follow-up improvement in fatigue was equivalent in
both groups. The key mechanism of improvement in fatigue severity during CBT was a
positive change in schematic beliefs about fatigue. At the end of treatment gg.6% of the



CBT group rated themselves as improved compare d to 73% of the RT group, but this
difference was not significant (p<.09). Both groups improved on almost all secondary
outcomes, with the CBT participants improving more significantly on de,pression,

anxiety and shess between baseline and end of heatment (p<.05).

Conclusions

CBT appears to be an effective heatment for MS fatigue, with CBT participants

improving significantly more on fatigue than RT participants between baseline and end
of freatonent. Obtained effect sizes for fatigue in both CBT and RT were considerably
larger than those in previous controlled trials of pharmacological and non-
pharmacological interventions. Both groups improved on ahnost all of the secondary

outcomes. Findings support the relevance of a cognitive behavioural model for MS
fatigue.

ul



Acknowledgements

I have been privileged to participate in designing and implementing this doctoral
research project, and to engage in the process of writing a doctoral thesis. This
opportunity has been made possible by a number of key people and organisations,
without whom this project would never have been initiated or been completed.

I would like to acknowledge Dr Rona Moss-Morris who supervised this thesis. Rona,
your enthusiasm for health psychology research, your vision for this project, your
generosity to share knowledge and expertise, and your confidence in my ability to carry
the project to its completion have been invaluable. I would like to thank you for being a
great teacher, role model, and a wonderful supervisor.

I would like to thank my secondary supervisor Dr Ernie Willoughby for his medical and
neurological expertise and for his time and energy in his role as the sole neurologist
attached to the research project. I sincerely thank Malcolm Johnson for his practical and
clinical input and for providing supervision during the actual delivery of the
interventions. I also want to thank Professor Trudy Chalder for her input in the design
of the study and her willingness to share her resources and previous experience of
running clinical trials.

I would like to acknowledge and thank every participant in this study. Without their
willingness and commitment to participate, this study would not have been possible.

Sincere thanks to the MS Nurse Specialists Justine Simmonds and Kamlesh Nand
whose unfailing support for the project and ability to recruit patients was fundamental.
My appreciation also to the MS Society and MS field workers in the Central and North
Shore branches for their support in this project and assistance with recruiting
participants.

tv



I am extremely grateful to a number of other people who contributed to different aspects

of the study: Rie Tamagawa for her patience and reliability in her role as the main
assessor and objective data collector; Elizabeth Robinson who willingly gave her time
and expertise in providing statistical advise; Dr Keith Petrie and Dr Roger Booth for
sharing the Pilot Alerhess Test equipment and programme; Laura Bogalo and Bob
Chen for their role as raters in this hial; and Deanna Sanders for collecting fatigue data

from healthy subjects.

I would like to acknowledge the financial support I received from the Neurological
Foundation of New Zealandand the additional funding which was obtained from the J S
Say Foundation.

A speoial thanks to all the great friends I have made in the department: Meagan,
Kahin4 Geraldine, Trish, Jodie and Rie. It has been wonderful to share the phD journey
and the different office configurations with each of you. You have been very generous

sources of support, knowledge, and encouragement.

Finally, I wish to acknowledge my close friends and family, who have supported me
throughout the last four years of this doctorate. Brigette, Debbie, Leena, and David,
thank you for the regular encouragement and sanity breaks. I thank my mum and dad
who gave me the confidence to believe I could achieve what I desired, and I thank my
husband James for reinforcing this confidence, for proof-reading with a legal eye and
for loving and supporting me unconditionally.



Table of Contents

List of Tables

List of Abbreviations ...............

Chapter I Multiple Sclerosis... ...............1l.l What is Multiple Sclerosis? ........................ II.2 Symptoms of MS ......................41.3 Types and course of MS ...........71.4 Diagnosis, assessment and heatment of MS.. ...............91.5 Adjustment to MS..... .............. 13

Ch-apter 2 Muttiple Sclerosis Fatigue.... ................192.1 What is MS Fatigue ................ 192.2 Definition of MS fatigue...... .....................222.3 Measurement of MS fatigue ....,................24
Ch_apter 3 Aetiology and treatment of MS fatigue...... ....,......34

1.1 Primary physiological factors ................... 343.2 Secondary physiological factors ...............403.3 Psychosocial factors... .............443.4 Treatment for MS fatigue ....... 5l
chapter 4 A cognitive behaviourar moder and cBT for MS fatigue........................5g4.I Development of an integrated model....... ...................5g4.2 Development of a CBT intervention for MS fatigue ....................634.3 Research Rationale .................6g
chapter 5 Method. .................. ............,......,,...,.......745.1 Design ...................745.2 Participants................ .............. 755.3 Treatment Procedures .............775.4 Therapist's training and supervision.......... ................. g65.5 Treatment fidelity ................... g65.6 Assessment and measures........... ..............905.7 Predictors/lvloderators/lvlediators ........... 1035.8 Power calculation .................. 1035.9 Statistical Analysis...

Chapter 6 Results..
06

xt

6.1 Data screening and preliminary analyses....6.2 Participant flow..........
6.3 Baseline characteristics ofparticipants.....

106

108

108

vl



6.4 Inter-relationships of baseline factors....... ................ I 156.5 Treatment preference and face validity of the interventions........................ 1176.6 Treatment fidelity results ...... I t96'7 Results for the RCT outcome data: ANOVA repeated measures analysis ...1236.8 Results for primary outcome measures... 1......,......... f ZS6.9 Results for secondary outcome measures ................. 1336.10 Cognitive and behavioural variables............. ............ 139
6.1 I Continued use of shategies......... ............ l4Z6.12 Predictors and moderators of change in total fatigue scores ......1446.13 Mediators of change.. ............1476.14 change scores for cBSe variables and outcome variables ........ 1506.15 Objective measure of fatigue ...........,......152

Chapter 7 Discussion of study's aims....... ...........1567.1 Baseline characteristics............ ............... 1567.2 Face validity of the interventions.............. ................ 1637.3 Treatment fidelity .................164
7 '4 Aim One: Evaluate the effectiveness of CBT compared to RT in reducing
MS fatigue .....1657-5 Aim Two: Evaluate the effectiveness of CBT compared to RT in improving
quality of life and psychological well-being .......t72
7 .6 Aim Three: Identify factors associated with heatment outcom e..................174
7 '7 Aim Four: Examine the potential mechanisms or mediators of the efficacy
of CBT ......... -. ..........t15

Chapter 8 General discussion ............1g38.1 Clinical implications................ ............... tg38.2 Theoretical implications......,...... ............ lg58.3 Limitations and future directions. ........... lg98.4 Conclusions................ ...........lgz
References....,.................

Appendices...........,
Appendixr:ntnicsffi"J:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;ll
Appendix 2: MS Society Advert...... ...................214
Appendix 3: Invitation to participate.......... ........215
Appendix 4: Participant information sheet .........216
Appendix 5: Consent form.......... ......21g
Appendix 6: Welcome letter...... .......220
Appendix 7: Baseline questionnaire............. ......221
Appendix 8: End of treatment questionnaire............. ...........233
Appendix 9: Three month follow-up questionnaire.............. ..................246
Appendix 10: Six month follow-up questionnaire .................. ........'........25g

VOLUME II
Manual 1. Managing your MS Fatigue. A practical Approach..........................1
Manual2. Managing your MS fatigue. A Relaxation Approach.....................101

vlt



List of Tables

Table l. Summary of RCTs for treating fatigue in MS ..............53
Table 2. Outline of the CBT treatrnent manual ........7g
Table 3. Outline of the Relaxation Training manual .................. g4

Table 4. Baseline demographic characteristics of participants..... .............. l l l
Table 5. Baseline characteristics of participants' primary and secondary outcomemeasures... ......... I 13

Table 6. Baseline characteristics of cognitive and behavioural variables .. I 14
Table 7. Correlations for baseline variables and fatigue .......... I 15

Table 8. Pearson correlations for baseline secondary outcome and cognitive behavioural
variables in relation to fatigue .............. I 16

Table 9. Means, standard deviations, t test and Kappa-values for the Alliance subscale
items in CBT and RT conditions........... ................. l2l
Table 10' Means, standard deviations and Kappa-values for items on the CBT and RTsubscales ...........123
Table I l. Scores on the Fatigue Questionnaire and results of Repeated Measures
ANOVA forboth groups ....126
Table 12. Independent-samples / test comparing mean fatigue scores for the healthy
group and CBT group at all of the time points................................ ... ....... 130
Table 13. Independent-samples I test comparing mean fatigue scores for the healthy
group and RT Soup at all of the time points

Table 14. Number of people who rated themselves as improved on dichotomised
clinical Global Impression scale and results of chi-square analysis .........l3z
Table 15. Scores on the secondary outcome measures and results of Repeated Measures
ANOVA for both groups .... 134
Table 16. Number and percentage of people for each different response on the qualify oflife question................ 

......... t3g
Table 17. Total scores on the Brief Illness Perceptions Questionnaire items at all time
points, and results ofRepeated Measures ANOVA.......r......... ................. 140
Table 18. Scores on the eight subscales of the Cognitive and Behavioural Responses to

:** .]::*aire 
ar all time points, and results of Repeated Measures ANovA

rabre re. Number ;;;;;"r;;;;;;il;. ;il;; ;;; ;;;;,";jt
use of strategies at each of the time points ......_.......... ............. 143
Table 20' Results of the frequency of continued use of strategies for the CBT and RT
groups across time (number of participants, percentage)................ ........... 143
Table 2l' Analysis of variance for the dichotomous predictor/ moderator variables... 145

vlll



Table 22. Hierarchical multiple regression for continuous predictor/moderator variables
...,.,.,|46

Table 23. Series of linear regressions investigating change in cognitive behavioural
variables and mood variables as mediators of the ielationship belween intervention
goup and fatigue outcome ................... 149
Table 24. Pearson correlations for changes in CBSQ variables and changes in outcome
variables between baseline and six month follow-up. .............. t5l
Table 25' Pearson correlations for change in fatigue and changes in secondary outcome
variables between baseline and six month follow-up ............... 152

Table 26. Median number of lapses and range on the Pilot Alerfiress Test and results of
Repeated Measures ANOVA... ............. 153

Table 27. Pearson correlations for subjective mental fatigue and total lapses (objective
mental fatigue) .................... 155

lx



List of Figures

Figure l. Five part cognitive behavioural model for multiple sclerosis fatigue. ............ 60

Figure 2. Circular situation specific model of the triggers and maintenance factors for
MS fatigue ...........61

Figure 3. Circular situation specific model of the triggers and maintenance factors for
MS fatigue ...........62

Figure 4. Participant flow through study ................ 109

Figure 5. Mean total fatigue scores across time for both groups................ ..................127

Figure 6. Mean physical fatigue scores across time for both groups................ ............127

Figure 7. Mean mental fatigue scores across time for both groups..............................127

Figure 8. Mean fatigue related impairment scores across time forboth groups........... 135

Figure 9. Mean depression scores across time for both groups.................................... 135

Figure 10. Mean anxiety scores across time for both groups ....,.......... ...... 135

Figure 11. Mean perceived stress scores across time for both groups.........................' 136

Figure 12. Mean sleep problem scores across time for both groups............................. 136

Figure 13. Median sleepiness scores across time for both groups..,............................. 136



AI.IOVA

B-IPQ

CBSQ

CBT

CFS

CGIS

CI

CNS

DV

EDSS

ESS

FSS

FQ

HADS

IIPA

IV

MV

MS

PMR

PSS

PTRC

SPQ

WSAS

List of Abbreviations

analysis of variance

Brief Illness Perceptions Questionnaire

Cognitive and Behavioral Responses to Synptoms Questionnaire

cognitive b ehaviour therapy

chronic fatigue syndrome

Clinical Global Impression Scale

confidence interval

central neryous system

dependent variable

Expanded Disability Status Scale

Epworth Sleepiness Scale

Fatigue Severity Scale

Fatigue Questionnaire

Hospital Anxiety and Depression Scale

hlpothalamic-pituitary- adrenal

independent variable

mediating variable

multiple sclerosis

progressive muscle rela:ration

Perceived Shess Scale

Primary Therapy Rating Scale

Sleep Problem Questionnaire

Work and Social Adjustrnent Scale

xl




