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the measures most responsive to deterioration in MS were 
self-reported scores in self-care, mobility and domestic 
life; distance walked and change in heart rate during a 
6-minute walk test; 10-m walk test speeds, stride length 
and cadence; repetitive squatting; and box-and-block test 
scores. MS-specific measures have been developed in 
recent years. One is the Multiple Sclerosis Spasticity Scale 
(MSSS-88) that is used to measure spasticity from a 
patient's perspective (Hobart et al 2006). The Modified 
Fatigue Impact Scale (MFIS) is a modified form of the 
Fatigue Impact Scale (Fisk et al 1994) based on items 
derived from interviews with MS patients concerning how 
fatigue impacts their lives. This instrument provides an 
assessment of the effects of fatigue in terms of physical, 
cognitive and psychosocial functioning. The full-length 
MFIS consists of 21 items while the abbreviated version 
has five items. The abbreviated version can be used if time 
is limited but the full-length version has the advantage of 
generating subscales. Although these measures have been 
shown to be valid and clinically relevant, further research 
is needed to establish their reliability.

Coping with chronic illness and uncertainty can be very 
stressful. Schwartz and colleagues (1996) have developed 
and tested a self-efficacy scale specifically for MS. Self­
efficacy is a term used to describe the degree of confidence 
an individual has in his/her ability to cope with a specific 
situation or condition. The test was found to have high 
internal consistency and test-retest reliability. This scale 
should be valuable in measuring the outcome of interven­
tion in terms of enhancing the patient's wellbeing and

confidence. High self-efficacy in individuals with MS has 
previously been found to be associated with better adjust­
ment and less psychological dysfunction (e.g., Schnek et al
1995) .

The use of integrated care pathways (ICPs) appears to be 
useful in identifying key factors influencing outcome of 
intervention. An ICP is a document that details the inter­
ventions expected to occur during a specific period of 
clinical intervention (Rossiter & Thompson 1995). Several 
audits have shown that the introduction of ICPs in an 
inpatient setting resulted in decreased length of stay, a 
framework for identifying not just how many goals were 
achieved but also for identifying why goals were not met, 
and improved record keeping (Rossiter & Thompson
1996) .

In summary, as Compston (1990) has pointed out, a 
clearer understanding of the epidemiological and biologi­
cal factors that determine the geographical and anatomical 
dissemination of MS may provide a solution to this 
disease. The most exciting development in neurological 
rehabilitation for persons with MS is the impact of 
strengthening and aerobic training, with adequate tem­
perature control, on strength and fitness, together with 
factors related to quality of life. Therapists are encouraged 
to become familiar with the literature on strengthening 
and aerobic training in order to prescribe effective exercise 
programmes. Other critical interventions include preven­
tion of unnecessary limitations in activity and participa­
tion and advice on reducing unnecessary fatigue in 
everyday, social and vocational activities.

REFERENCES

American College of Sports Medicine 
2006 ACSM's guidelines for exercise 
testing and prescription, 7th edn. 
Lippincott Williams & Wilkins, New 
York.

Amett PA, Barwick FH, Beeney JE 2008 
Depression in multiple sclerosis: 
review and theoretical proposal.
J Int Neuropsvchol Soc 14:691­
724.

Ashworth В 1964 Preliminare' trial of 
carisoprodol in multiple sclerosis. 
Practitioner 192:540-542.

Barnett MH, Prineas JW 2004 Relapsing 
and remitting multiple sclerosis: 
pathology of the newly forming 
lesion. Ann Neurol 55:458-468.

Barnett MH, Sutton I 2006 The 
pathology of multiple sclerosis: a 
paradigm shift. Curr Opin Neurol 
19:242-247.

Beard S, Hunn A, Wight J 2003
Treatments for spasticity and pain in 
multiple sclerosis: a systematic

review. Health Technol Assess 7:ix-x, 
1-111.

Borg G 1970 Perceived exertion as an 
indicator of somatic stress. Scand I 
Rehabil Med 2-3:92-98.

Brar P, Smith MB, Nelson LM et al 1991 
Evaluation of treatment protocols on 
minimal to moderate spasticity in 
multiple sclerosis. Arch Phys Med 
Rehabil 72:186-189.

Compston DAS 1990 The dissemination 
of multiple sclerosis. The Lanfdon- 
Brown Lecture (1989). 1 R Coll 
Physicians Lond 24:207-218.

Compston A 1993a Multiple sclerosis.
In: Walton I (ed.) Brain's diseases of 
the nervous system. Oxford 
University Press, Oxford:366-382.

Compston A 1993b Limiting and 
repairing the damage in multiple 
sclerosis. Schweiz Med Wochenschr 
123:1145-1152.

Confavreux C, Vukusic S, Moreau T et al 
2000 Relapses and progression of

disability in multiple sclerosis. N 
Engl J Med 343:1430-1438.

Confavreux C, Vukusic S, Adeleine P 
2003 Early clinical predictors and 
progression of irreversible disability 
in multiple sclerosis: an amnesic 
process. Brain 126:770-782.

Costelloe L, Thompson A, Walsh C et al 
2008 Long-term clinical relevance of 
criteria for designating multiple 
sclerosis as benign after 10 years of 
disease. J Neurol Neurosurg 
Psychiatry 79:1245-1248.

Cristiano E, Patrucco L, Rojas JI 2008 A 
systematic review of the 
epidemiology of multiple sclerosis in 
South America. Eur J Neurol 
15:1273-1278.

Dalgas U, Stenager E, Ingemann-Hansen 
T 2008 Multiple sclerosis and 
physical exercise: recommendations 
for the application of resistance-, 
endurance- and combined training. 
Mult Scler 14:35-53.

348



Multiple sclerosis Chapter

Dean G 1967 Anual incidence,
prevalence and mortality of multiple 
sclerosis in white South-African-born 
and in white immigrants to South 
Africa. Br Med J 2:724.

Dean G 1972 On the risk of multiple 
sclerosis according to age at 
immigration. In: Field EJ, Bell TM, 
Carnegie PR (eds) Multiple sclerosis 
progress in research. North-Holland, 
Amsterdam and London: 197-207.

Dean G, McLoughlin H, Brady R et al 
1976 Multiple sclerosis among 
immigrants in Greater London. Br 
Med J 1:861-864.

DeBolt LS, McCubbin JA 2004 The 
effects of home-based resistance 
exercise on balance, power, and 
mobility in adults with multiple 
sclerosis. Arch Phys Med Rehabil 
85:290-297.

Du j movie I, Mesaros S, Pekmezovic T 
et al 2004 Primary progressive 
multiple sclerosis: clinical and 
paraclinical characteristics with 
application of the new diagnostic 
criteria. Eur J Neurol 11:439-444.

Ebers GC 1994 Treatment of multiple 
sclerosis. Lancet 343:275-279.

Edgley K, Sullivan M, Dehoux E 1991 A 
survey of multiple sclerosis: 11. 
Determinants of employment status. 
Can J Rehabil 4:127-132.

Ehde DM, Osborne TL, Hanley MA et al
2006 The scope and nature of pain 
in persons with multiple sclerosis. 
Mult Scler 12:629-638.

Filley CM, Heaton RK, Thompson LL 
et al 1990 Effects of disease course 
on neuropsychological functioning. 
In: Rao SM (ed.) Neurohehavioural 
aspects of multiple sclerosis. Oxford 
University Press, New York: 136-148.

Fisk JD, Pontefract A, Ritvo PG et al 
1994 The impact of fatigue on 
patients with multiple sclerosis. Can 
J Neurol Sci 21:9-14.

Flachenecker P 2007 Autonomic 
dysfunction in Guillain-Barré 
syndrome and multiple sclerosis. J 
Neurol 254(Suppl 2):II96-101.

Gallien P, Nicolas B, Robineau S et al
2007 Physical training and multiple 
sclerosis. Ann Readapt Med Phys 
50:373-376, 369-372.

Gold SM, Mohr DC, Huitinga I et al 
2005 The role of stress-response 
systems for the pathogenesis and 
progression of MS. Trends Immunol 
26:644-652.

Goodkin DE, Hertsgaard D, Seminary J 
1988 Upper extremity function in 
multiple sclerosis: improving

assessment sensitivity with box-and- 
block and nine-hole peg tests. Arch 
Phys Med Rehabil 69:850-854.

Grafman J, Rao S, Litvan I 1990 
Disorders of memory. In: Rao SM 
(ed.) Neurobehavioural aspects of 
multiple sclerosis. Oxford University 
Press, New York: 102-117.

Hadjimichael O, Kerns RD, Rizzo MA 
et al 2007 Persistent pain and 
uncomfortable sensations in persons 
with multiple sclerosis. Pain 
127:35-41.

Hoang PD, Herbert RD, Todd G et al 
2007 Passive mechanical properties 
of human gastrocnemius muscle 
tendon units, muscle fascicles and 
tendons in vivo. J Exp Biol 
210:4159-4168.

Hoang P, Saboisky JP, Gandevia SC 
et al 2009 Passive mechanical 
properties of gastrocnemius in 
people with multiple sclerosis. Clin 
Biomech 24:291-298.

Hobart JC, Riazi A, Thompson AJ et al
2006 Getting the measure of 
spasticity in multiple sclerosis: the 
Multiple Sclerosis Spasticity Scale 
(MSSS-88). Brain 129:224-234.

Honan WP, Heron JR, Foster DH et al
1987 Paradoxical effects of 
temperature in multiple sclerosis. J 
Neurol Neurosurg Psychiatry 
50:1160-1164.

Kantarci O, Wingerchuk D 2006
Epidemiology and natural history of 
multiple sclerosis: new insights. Curr 
Opin Neurol 19:248-254.

Koch M, Mostert J, Heersema D et al
2007 Progression in multiple 
sclerosis: further evidence of an 
age-dependent process. J Neurol Sci 
255:35-41.

Korostil M, Feinstein A 2007 Anxiety 
disorders and their clinical correlates 
in multiple sclerosis patients. Mult 
Scler 13:67-72.

Kragt JJ, Thompson AJ, Montalban X 
et al 2008 Responsiveness and 
predictive value of EDSS and MSFC 
in primary progressive MS.
Neurology 70:1084-1091.

Krupp LB 2003 Fatigue in multiple 
sclerosis: definition, pathophysiology 
and treatment. CNS Drugs 
17:225-234.

Krupp LB, Alvarez LA, LaRocca NG et al
1988 Fatigue in multiple sclerosis. 
Arch Neurol 45:435-437.

Krupp LB, LaRocca NG, Muir-Nash J 
et al 1989 The fatigue severity scale. 
Application to patients with multiple 
sclerosis and systemic lupus

erythematosus. Arch Neurol 
46:1121-1123.

Kurtzke JF 1983 Rating neurologic 
impairment in multiple sclerosis: an 
expanded disability status scale 
(EDSS). Neurology 33:1444-1452.

Lance JW 1980 The control of muscle 
tone, reflexes, and movement:
Robert Wartenberg Lecture.
Neurology 30:1303-1313.

Lezak MD 1995 Neuropsychological 
assessment, 3rd edn. Oxford 
University Press, New York:241-248.

Leibowitz S, Kahana E, Alter M 1973 
The changing frequency of multiple 
sclerosis in Israel. Arch Neurol 
29:107.

Lucchinetti C, Bruck W, Parisi J et al 
1999 A quantitative analysis of 
oligodendrocytes in multiple 
sclerosis lesions. A study of 113 
cases. Brain 122:2279-2295.

Lynch SG, Parmenter BA, Denney DR 
2005 The association between 
cognitive impairment and physical 
disability in multiple sclerosis. Mult 
Scler 11:469-476.

McDonald WI, Compston A, Edan G 
et al 2001 Recommended diagnostic 
criteria for multiple sclerosis: 
guidelines from the International 
Panel on the Diagnosis of 
Multiple Sclerosis. Ann Neurol 
50:121-127.

Marrie RA 2004 Environmental risk 
factors in multiple sclerosis 
aetiology. Lancet Neurol 3:709­
718.

Minden SL, Schiffer RB 1990 Affective 
disorders in multiple sclerosis. Arch 
Neurol 47:98-104.

Mohr DC, Hart SL, Julian L et al 2004 
Association between stressful life 
events and exacerbation in multiple 
sclerosis: a meta-analysis. Br Med J 
328:731.

Mostert S, Kesselring J 2002 Effects of a 
short-term exercise training program 
on aerobic fitness, fatigue, health 
perception and activity level of 
subjects with multiple sclerosis. Mult 
Scler 8:161-168.

Multiple Sclerosis Society of Australia 
1990 Living with multiple sclerosis 
- a book for the newly diagnosed. 
Multiple Sclerosis Society of 
Australia, Sydney, Australia.

Paltamaa J, Sarasoja T, Leskinen E et al 
2008 Measuring deterioration in 
international classification of 
functioning domains of people with 
multiple sclerosis who are 
ambulatory. Phys Ther 88:176-190.

349



Part 3 Body function and structure, limitations in activities and participation

Patten SB, Metz M 1997 Depression in 
multiple sclerosis. Psychother 
Psychosom 66:286-292.

Pemmal JS, Caon C, Hreha S et al 2008 
Oral prednisone taper following 
intravenous steroids fails to improve 
disability or recovery from relapses 
in multiple sclerosis. Eur J Neurol 
15:677-680.

Petajan JH, Gappmaier E, White AT et al 
1996 Impact of aerobic training on 
fitness and quality of life in multiple 
sclerosis. Ann Neurol 39:432-441.

Polman CH, Hartung H 1995 The 
treatment of multiple sclerosis: 
current and future. Curr Opin 
Neurol 8:200-209.

Prakash RS, Snook EM, Lewis JM et al 
2008 Cognitive impairments in 
relapsing-remitting multiple 
sclerosis: a meta-analysis. Mult Scler 
14:1250-1261.

Reder AT, Antel JP 1983 Clinical 
spectrum of multiple sclerosis. In: 
Antel JP (ed.) Neurologic clinics: 
symposium on multiple sclerosis.
WB Saunders, Philadelphia.

Richards RG, Sampson FC, Beard SM 
et al 2002 A review of the natural 
history and epidemiology of 
multiple sclerosis: implications for 
resource allocation and health 
economic models. Health Technol 
Assess 6:1-73.

Rietberg MB, Brooks D, Uitdehaag BM 
et al 2005 Exercise therapy for 
multiple sclerosis. Cochrane 
Database Syst Rev Issue 3. Art. No.: 
CD003980. DOI:
10.1002/14651858.
CD003980.pub2.

Rizzo MA, Hadjimichael OC,
Preiningerova J et al 2004 Prevalence 
and treatment of spasticity reported 
by multiple sclerosis patients. Mult 
Scler 10:589-595.

Rossiter D, Thompson AJ 1995 
Introduction of integrated care 
pathways for patients with multiple 
sclerosis in an inpatient 
neurorehabilitation setting. Disabil 
Rehabil 17:443-448.

Rossiter D, Thompson AJ 1996
Integrated care pathways (ICPs) in 
multiple sclerosis management: a

three series audit review. Eur J 
Neurol 3:49.

Sadovnick AD, Baird PA, Ward RH 1988 
Multiple sclerosis: updated risks for 
relatives. Am J Med Genet 
29:533-541.

Schapiro RT, Harris L, Lenling M et al 
1987 Fatigue. In: Schapiro RT (ed.) 
Symptom management in multiple 
sclerosis. Demos, New York:23-28.

Schnek ZM, Foley FW, LaRocca NG et al
1995 Psychological predictors of 
depression in multiple sclerosis. J 
Neurol Rehabil 9:15-23.

Schwartz C, Coulthard-Morris L, Zeng Q
1996 Psychosocial correlates of 
fatigue in multiple sclerosis. Arch 
Phys Med Rehabil 77:165-170.

SinkjaerT, Toft E, Larsen К et al 1993 
Non-reflex and reflex mediated ankle 
joint stiffness in multiple sclerosis 
patients with spasticity. Muscle Nerve 
16:69-76.

Smith C, Hale L 2007 Arm cranking: an 
exercise intervention for a severely 
disabled adult with multiple 
sclerosis. N Z J Physiother 
34:172-178.

Smith KJ, McDonald WI 1999 The 
pathophysiology of multiple 
sclerosis: the mechanisms underlying 
the production of symptoms and the 
natural history of the disease. Philos 
Trans R Soc Lond В Biol Sci 
354:1649-1673.

Smith RM, Adeney-Steel M, Fulcher G et 
al 2006 Symptom change with 
exercise is a temporary phenomenon 
for people with multiple sclerosis. 
Arch Phys Med Rehabil 87:723-727.

Snow BJ, Tsui JKC, Bhatt MH et al 1990 
Treatment of spasticity with 
botulinum toxin: a double blind 
study. Ann Neurol 28:512-515.

Sobolewski P 2007 The application of 
botulinum toxin type A in the 
treatment of spastic paraparesis.
Przegl Lek 64(Suppi 2):3-7.

Stadelmann C, Bruck W 2008 Interplay 
between mechanisms of damage and 
repair in multiple sclerosis. J Neurol 
255(Suppl 1):12-18.

Svejgaard A 2008 The immunogenetics 
of multiple, sclerosis.
Immunogenetics 60:275-286.

Swingler RJ, Compston DAS 19 1 ТЪг 
morbidity of multiple sclerosis - 
south east Wales. Q J Med 
83:325-337.

Taylor NF, Dodd KJ, Prasad D c a
2006 Progressive resistance 
exercise for people with — 
sclerosis. Disabil Rehabil 
28:1119-1126.

Tellez N, Rio J, Tintore M et ^ 20» 
Fatigue in multiple sclerosis рсшш 
over time: a longitudinal stuvr. 
Neurol 253:1466-1470.

Tremlett H, Yinshan Z, Devonshire \ 
2008 Natural history of second- 
progressive multiple sclerosis Mu * 
Scler 14:314-324.

University of Southampton 1989 
Multiple sclerosis in the 
Southampton district. Rehabilitati - 
Unit and Department of Sociolog', 
and Social Policy, University of 
Southampton, UK.

Wade DT 1992 Measurement in 
neurological rehabilitation, Oxford 
University Press, New York.

Weinshenker BG 1996 Epidemiology o: 
multiple sclerosis. Neurol Clin 
14:291-308.

White LJ, McCoy SC, Castellano V 
et al 2004 Resistance training 
improves strength and 
functional capacity in persons with 
multiple sclerosis. Mult Scler 
10:668-674.

Williams PE 1990 Use of intermittent 
stretch in the prevention of serial 
sarcomere loss in immobilised 
muscles. Ann Rheum Dis 
47:316-317.

Winkelmann A, Engel C, Apel A et al
2007 Cognitive impairment in 
multiple sclerosis. J Neurol 
254(Suppl 2):II35-42.

Zadro I, Barun B, Habek M et al 2008 
Isolated cranial nerve palsies in 
multiple sclerosis. Clin Neurol 
Neurosurg 110:886-888.

Zhao C, Li WW, Franklin RI 2006
Differences in the early inflamnuanf 
responses to toxin-induced 
demyelination are associated nidi 
the age-related decline in C'o 
remyelination. Neurobiol Agýog 
27:1298-1307.

350


