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The Measurement of Fatigue in Patients 

With Multiple Sclerosis

A  Mult id im ensional Com parison  W ith  Patien ts 

W ith  Chron ic Fat igue Syndrom e and Healthy  Subjects

Jan H. M . M . Vercoulen, Drs; Otto R. H o in n ie s ,  M D ; Caroline M . A . S w au tn fe , M D ; Peter J. H. Jongen, MD; 

Jan F, M, Fennis, M D ; Joep M . D . Galama} MD ; J o s  W. M . v a n  d e r  M c e r ,  M D ; Gijs Bleijenberg, PhD

Object ive : T o  p r o v i d e  a  m u l t i d i m e n s i o n a l  c h a r a c t e r 

i z a t i o n  o f f a t i g u e  in  p a t i e n t s  w i t h  m u l t i p l e  s c le ro s i s  (M S ),

Design: C r o s s - s e c t i o n a l  d e s ig n .  F i f ty  p a t i e n t s  w i t h  c l in i 

c a l l y  d e f i n i t e  M S  w e r e  c o m p a r e d  o n  t h e  d i m e n s i o n s  o f  

f a t i g u e  w i t h  5 1  p a t i e n t s  w i t h  c h r o n i c  f a t ig u e  s y n d r o m e  

( C F S )  a n d  5 3  h e a l t h y  s u b je c t s .

Results: F o u r ty - s ix  p e r c e n t  o f  th e  p a t i e n t s  w i th  M S  r e p o r te d  

f a t ig u e  to  b e  p r e s e n t  a t  l e a s t  o n c e  a  w e e k .  P a t ie n t s  w i t h  M S 

a n d  p a t i e n t s  w i t h  C F S  h a d  s ig n if ic a n t ly ,  h i g h e r  s u b je c t iv e  

f a t ig u e  s e v e r i t y  s c o r e s  t h a n  h e a l t h y  s u b je c t s .  P a t i e n t s  w i t h  

M S  a n d  p a t i e n t s  w i t h  C F S  h a d  s ig n i f i c a n t ly  h i g h e r  s c o r e s  

o n  m e a s u r e s  o f  p s y c h o lo g ic a l  w e l l - b e in g  t h a n  h e a l t h y  s u b -  

je c ts .  P a t ie n ts  w i t h  M S  h a d  s c o r e s  s im i la r  to  th o s e  o f  p a t i e n t s  

w i t h  C F S , e x c e p t  t h a t  p a t i e n t s  w i t h  C F S  h a d  s ig n i f i c a n t ly  

h i g h e r  s o m a t i z a t i o n  s c o r e s .  H ig h  s o m a t i z a t i o n  s c o r e s  r e 

f l e c t  s t r o n g  f o c u s in g  o n  b o d i ly  s e n s a t io n s .  B o th  g r o u p s  o f  

p a t i e n t s  w e r e  s ig n i f i c a n t ly  le s s  a c t iv e  t h a n  th e  h e a l t h y  s u b 

j e c t s ,

a n d  th e  B e c k  D e p r e s s i o n  I n v e n t o r y  s c o r e s  w e r e  n o t  r e la te d  

to  s u b je c t iv e  f a t ig u e  s e v e r i ty .  I n  p a t ie n t s  w i th  M S  a n d  in  p a 

t i e n t s  w i t h  C F S , s u b j e c t i v e  f a t ig u e  s e v e r i ty  w a s  r e l a t e d  to 

i m p a i r m e n t  i n  d a i l y  l i f e ,  l o w  s e n s e  o f  c o n t r o l  o v e r  s y m p 

t o m s ,  a n d  s t r o n g  f o c u s in g  o n  b o d i l y  s e n s a t io n s .  I n  C F S , b u t  

n o t  i n  M S , e v id e n c e  w a s  f o u n d  fo r  a  r e l a t i o n s h i p  b e tw e e n

s y m p t o m s  to

a  p h y s ic a l  c a u s e  a n d  b e t w e e n  s u b je c t iv e  f a t ig u e  s e v e r i ty  an d  

p h y s i c a l  a c t iv i ty .

Conclusions: P a t i e n t s  w i t h  M S  e x p e r i e n c e d  s ig n i f ic a n t  

f a t ig u e ,  w h i c h  h a d  a s i g n i f i c a n t  i m p a c t  o n  d a i ly  f u n c t io n 

i n g  a n d  w a s  n o t  r e l a t e d  to  d e p r e s s i o n  o r  E x p a n d e d  D is 

a b i l i t y  S ta tu s  S c a le  s c o r e .  P s y c h o l o g i c a l  f a c to r s ,  s u c h  as 

f o c u s i n g  o n  b o d i l y  s e n s a t i o n s  a n d  lo w  s e n s e  o f  c o n t ro l ,  

p la y  a  r o l e  in  t h e  e x p e r i e n c e  o f  f a t ig u e  in  M S  a n d  C FS.
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a t i g u e  IS f r e q u e n t l y  r e 

p o r t e d  b y  p a t i e n t s  w i t h  m u l 

t ip le  s c l e r o s i s  (M S ), S u b j e c 

t iv e  f a t ig u e  i n  a  p a t i e n t  w i t h  

M S  is  p e r c e i v e d  as d i f f e r e n t  

f ro m  th e  fa t ig u e  e x p e r i e n c e d  w h e n  t h a t  p a 

t i e n t  w a s  s t i l l  h e a l t h y .1*3 I n  o n e  s t u d y ,  8 7 %  

o f  p a t i e n t s  w i t h  M S  r e p o r t e d  f a t ig u e  to  b e  

a  p r o b l e m ;  f a t i g u e  w a s  t h e  p r e s e n t i n g  

s y m p t o m  in  3 3 %  o f  t h e  p a t i e n t s ;  a n d  a 

s i m i l a r  p e r c e n t a g e  o f  t h e  p a t i e n t s  i n d i 

c a t e d  t h a t  f a t ig u e  w a s  th e  m o s t  t r o u b l i n g  

s y m p t o m /1 In  v i e w  o f  t h e  fa c t  t h a t  f a t ig u e  

i s  a f r e q u e n t  s y m p t o m  in  M S , i t  is s u r p r i s 

i n g  t h a t  i t  h a s  r e c e i v e d  l i t t l e  a t t e n t i o n  in  

r e s e a r c h .  M u l t i p l e  s c l e r o s i s  is a n  i n f l a m 

m a t o r y  d i s e a s e  o f  th e  c e n t r a l  n e r v o u s  s y s 

t e m .  I t  i s  t h e r e f o r e  r e a s o n a b l e  to  a s s u m e  

t h a t  f a t ig u e  in  M S  is  r e l a t e d  to  s o m a t i c  p r o 

c e s s e s ,  b u t  e v i d e n c e  f o r  th is  h y p o t h e s i s  is 

l a c k in g .  T h e  r o l e  o f  p s y c h o lo g ic a l  f a c to r s  

w i t h  r e s p e c t  to  f a t ig u e  i n  M S  is  a l s o  u n 

c le a r .

T h i s  l a c k  o f  c l a r i t y  m a y  b e  a t t r i b u t 

a b le  i n  p a r t  to  t h e  fa c t  t h a t  fa t ig u e  h a s  b e e n

n o t o r i o u s l y  d i f f i c u l t  to  d e f i n e  o r  m e a 

s u r e .5 I n  a  s t u d y  o f  p a t i e n t s  w i t h  c h r o n ic  

f a t ig u e  s y n d r o m e  (C F S ) ,  w e  f o u n d  th a t  dif 

f e r e n t  d i m e n s i o n s  o f  f a t ig u e  c o u l d  b e  d is 

c e r n e d :  s u b j e c t i v e  f e e l in g  o f  f a t ig u e ,  psy- 

c h o l o g i c a l  w e l l - b e i n g ,  f u n c t i o n a l  

i m p a i r m e n  t, l e v e l  o f  p h y s ic a l  a c t i  v ity , sleep  

p r o b l e m s ,  s o c i a l  f u n c t i o n i n g ,  n e u r o p s y 

c h o l o g i c a l  f u n c t i o n i n g ,  a t t r i b u t i o n s  w ith  

r e s p e c t  to  t h e  c a u s e s  o f  c o m p l a i n t s ,  a n d  

s e n s e  o f  c o n t r o l  o v e r  s y m p t o m s  (se lf -  

e f f i c a c y  e x p e c t a t i o n s ) / ’ T h e s e  d i m e n 

s i o n s  w e r e  s h o w n  to  b e  r e l a t i v e l y  in d e 

p e n d e n t ,  T h u s ,  e a c h  d i m e n s i o n  p ro v id e s  

a  u n i q u e  c o n t r i b u t i o n  to  t h e  d e s c r ip t i o n  

o f  t h e  p a t i e n t .  C o m p r e h e n s i v e  a s s e s s 

m e n t  o f  f a t i g u e  s h o u l d  t h e r e f o r e  e n ta i l  

m u l t i d i m e n s i o n a l  a s s e s s m e n t .  S tu d ie s  u s 

i n g  o n l y  1 t y p e  o f  q u e s t i o n n a i r e ,  s u c h  as
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PATIENTS AN D METHODS S u b je c t iv e  F a tig u e

P A T I E N T S

F i f t y  p a t i e n t s  w i t h  c l i n i c a l l y  d e f i n i t e  M S 12 p a r t i c i p a t e d  i n  

t h i s  s t u d y  ( c h r o n i c  p r o g r e s s i v e ,  11= 1 9 ;  r e l a p s i n g -  

r e m i t t i n g ,  n = 3 1 ) .  A l l  p a t i e n t s  w e r e  m o b i l e .  T h e  m e a n  

K u r t z k e  E x p a n d e d  D i s a b i l i t y  S t a t u s  S c a l e  ( E D S S ) U s c o r e  

w a s  2 . 8  ( r a n g e ,  1 - 6 ) .  S e v e n t y - f i v e  p e r c e n t  o f  t h e  p a t i e n t s  

h a d  E D S S  s c o r e s  b e t w e e n  2  a n d  3 . 5 .

F i f t y - o n e  p a t i e n t s  w i t h  c h r o n i c  s u b j e c t i v e  f a t i g u e  

w e r e  r a n d o m l y  s e l e c t e d  f r o m  o u r  C F S  d a t a b a s e ,  a c q u i r e d  

b y  r e f e r r a l  t o  t h e  G e n e r a l  I n t e r n a l  M e d i c i n e  o u t p a t i e n t  

c l i n i c  o f  t h e  U n i v e r s i t y  H o s p i t a l  N i j m e g e n ,  N i j m e g e n ,  t h e  

N e t h e r l a n d s ,  b y ’a f a m i l y  p h y s i c i a n  o r  s p e c i a l i s t ,  a n d  b y  

s e l f - r e f e r r a l  T h e s e  p a t i e n t s  h a d  t o  h a v e  e x p e r i e n c e d  d i s 

a b l i n g  f a t i g u e  f o r  a t  l e a s t  6  m o n t h s  f o r  w h i c h  n o  s o m a t i c  

e x p l a n a t i o n  c o u l d  b e  o f f e r e d  a n d  t h a t  d i d  n o t  s u b s i d e  

w i t h  b e d r e s t . 14 F i f t y - t h r e e  h e a l t h y  s u b j e c t s  w e r e  s e l e c t e d  

t h r o u g h  a  r e g i o n a l  n e w s p a p e r  a d v e r t i s e m e n t .  A l l  p a t i e n t s  

p a r t i c i p a t i n g  i n  t h i s  s t u d y  u n d e r w e n t  a  f u l l  p h y s i c a l  

e x a m i n a t i o n  a n d  a  s t a n d a r d  n e u r o l o g i c  e x a m i n a t i o n  a t  

t h e  b e g i n n i n g  o f  t h e  s t u d y  a n d ,  i f  i n d i c a t e d ,  f u r t h e r  t e c h 

n i c a l  i n v e s t i g a t i o n s .  P a t i e n t s  w i t h  M S  a n d  h e a l t h y  s u b j e c t s  

w e r e  m a t c h e d  t o  t h e  p a t i e n t s  w i t h  C F S  i n  r e g a r d  t o  a g e ,  

s e x ,  a n d  e d u c a t i o n a l  l e v e l .  T h e  s t u d y  w a s  a p p r o v e d  b y  t h e  

e t h i c s  c o m m i t t e e  o f  o u r  h o s p i t a l  a n d  p a t i e n t s  g a v e  t h e i r  

i n f o r m e d  c o n s e n t .

I N S T R U M E N T S

I n  a  p r e v i o u s  s t u d y ,  w e  d e v e l o p e d  a  m u l t i d i m e n s i o n a l  f a 

t i g u e  a s s e s s m e n t  m e t h o d .5 I n  t h e  p r e s e n t  s t u d y ,  t h e s e  d i 

m e n s i o n s  w e r e  m e a s u r e d  b y  q u e s t i o n n a i r e s  a n d  b y  a  s e l f 

o b s e r v a t i o n  l i s t  a n d  a  S l e e p  P a t t e r n  O b s e r v a t i o n  L i s t  o v e r  

a  2 - w e e l c  p e r i o d .  F o r  a l l  i n s t r u m e n t s ,  h i g h  s c o r e s  i n d i c a t e  

n o n f a v o r a b l e  f u n c t i o n i n g .

S u b j e c t i v e  f a t i g u e  w a s  m e a s u r e d  b y  th e  S u b je c t iv e  F a t i g u e  s u b 

s c a l e  o f  t h e  C h e c k l i s t  o f  I n d i v i d u a l  S t r e n g t h  ( C I S ) .5 O n  t h e  

s e l f - o b s e r v a t i o n  l i s t ,  s u b j e c t i v e  f a t ig u e  w a s  m e a s u r e d  4  t i m e s  

a  d a y  o n  a  4 - p o i n t  s c a l e  ( D a i l y  O b s e r v e d  F a t i g u e  s c o r e ) .

O th e r  C o m p la in ts

O t h e r  c o m p l a i n t s  w e r e  a s s e s s e d  b y  t h e  C o m p l a i n t s  P r o b 

i n g  L i s t ,  i n  w h i c h  s p e c i f i c  c o m p l a i n t s  w e r e  r a t e d  011 a 4 - p o i n t  

s c a l e  a s  f o l l o w s :  1 , n e v e r  p r e s e n t ;  2 , s e v e r a l  t i m e s  a m o n t h ;

3 ,  s e v e r a l  t i m e s  a w e e k ;  a n d  4, e v e r y  d a y .

P s y c h o lo g ic a l  W e ll-b e in g

T h e  B e c k  D e p r e s s i o n  I n v e n t o r y  (B D 1 ) 15,10 is  a  s t a n d a r d i z e d  

s e l f - r e p o r t  q u e s t i o n n a i r e  f o r  m e a s u r i n g  d e p r e s s i o n .  S u b j e c 

t i v e  f a t i g u e  w a s  e x c l u d e d  a s  a  s y m p t o m .  T h e  S y m p t o m  C h e c k 

l i s t  ( S C L ) 17 i s  a n  i n d i c a t o r  o f  p s y c h o l o g i c a l  d i s t u r b a n c e s .

I m p a i r m e n t  in  D a ily  L ife

T h e  S i c k n e s s  I m p a c t  P r o f i l e  ( S I P ) m e a s u r e s  t h e  i n f l u e n c e  

o f  c o m p l a i n t s  i n  d i f f e r e n t  a r e a s  o f  d a i ly  f u n c t i o n i n g .  O n  t h e  

s e l f - o b s e r v â t  i o n  l is t ,  p a t i e n t s  i n d i c a t e d  4  t i m e s  a  d a y  w h e t h e r  

t h e y  h a d  f a i l e d  to  p e r f o r m  a c t iv i t i e s  a s  a  r e s u l t  o f  f a t ig u e .

L ev e l o f  P h y s ic a l  A c tiv i ty

T h e  P h y s i c a l  A c t i v i t i e s  s u b s c a l e  o f  t h e  C IS  a n d  t h e  M o b i l 

i t y  s u b s c a l e  o f  t h e  S I P  m e a s u r e  t h e  le v e l  o f  p h y s i c a l  a c t i v 

i t y .  O n  t h e  P h y s i c a l  A c t i v i t i e s  R a t i n g  S c a le ,  p a t i e n t s  i n d i 

c a t e d  i f  t h e y  h a d  e n g a g e d  i n  2 0  d i f f e r e n t  a c t i v i t i e s  

( " n e v e r , “ “ r a r e l y , "  “ n o w  a n d  t h e n , ” “ o f t e n , ” a n d  “ v e r y  

o f t e n ” ) .  O n  t h e  s e l f - o b s e r v a t i o n  l i s t ,  l e v e l  o f  p h y s i c a l

C o n t i n u e d  o n  n e x t  p a g e

t h e  F a t i g u e  S e v e r i ty  S c a le ,  d o  n o t  p r o v i d e  a  c o m p r e h e n 

s i v e  a s s e s s m e n t  o f  f a t ig u e ,  a s  t h e  s u b j e c t i v e  f e e l i n g  o f  f a 

t i g u e  is  t h e  o n ly  d i m e n s i o n  m e a s u r e d .

I n  u n d e r s t a n d i n g  f a t ig u e  i n  M S , p a t i e n t s  w i t h  C F S  

m a y  s e r v e  a s  a  u s e f u l  c o m p a r i s o n  g r o u p  f o r  2 m a j o r  r e a 

s o n s :  ( 1) f a t ig u e  is  t h e  k e y  s y m p t o m  i n  C F S  a n d  ( 2) t h e r e  

a r e  i n d i c a t i o n s  t h a t  a v o i d a n c e  o f  p h y s i c a l  a c t i v i t y ,  d e 

p r e s s i o n ,  a n d  c o g n i t i o n s  a n d  a t t r i b u t i o n s  c a n  p e r p e t u 

a t e  f a t ig u e  in  C F S /'*7 P a t i e n t s  w i t h  C F S  a v o id  p h y s i c a l  a c 

t i v i ty 5 b e c a u s e  i n  t h e i r  v ie w  a c t i v i t y  c a u s e s  s y m p t o m s .  

T h i s  a v o i d a n t  b e h a v i o r  i n  t u r n  l e a d s  to  m o r e  s y m p t o m s  

t h r o u g h  p h y s i c a l  d e c o n d i t i o n i n g .  P a t i e n t s  w i t h  C F S  a t 

t r i b u t e  t h e i r  s y m p t o m s  to  a n  o r g a n i c  c a u s e  a n d  s h o w  a 

r e s i s t a n c e  to  p s y c h o s o c i a l  i n t e r p r e t a t i o n s  o f  t h e  c o m 

p l a i n t s .5,fl'10 A t t r i b u t i n g  c o m p l a i n t s  to  a n  o r g a n i c  c a u s e  

m a y  r e i n f o r c e  t h e  id e a  t h a t  p h y s i c a l  a c t i v i ty  is  h a r m f u l ,  

D e p r e s s i o n  m a y  d e v e l o p  as  a  r e s u l t  o f  p r o l o n g e d  d i s a b i l 

i t y  a n d  f e e l in g s  o f  h e l p l e s s n e s s  w i t h  r e s p e c t  to  c o n t r o l 

l i n g  c o m p l a i n t s .6,7 S in c e  d e p r e s s e d  p a t i e n t s  h a v e  lo w  l e v 

e ls  o f  p h y s i c a l  a c t iv i ty ,  d e p r e s s i o n  m a y  c o n t r i b u t e  to  t h e  

e s t a b l i s h m e n t  o f  l o w  le v e ls  o f  p h y s i c a l  a c t iv i ty .  D e p r e s 

s i o n  m a y  a ls o  d i r e c t l y  p r o d u c e  f a t ig u e .  I n  a  l o n g i t u d i n a l

s t u d y ,  w e  f o u n d  t h a t  c o g n i t io n s  c o n c e r n i n g  s u b je c t iv e  

s e n s e  o f  c o n t r o l  o v e r  s y m p to m s  a r e  a p o w e r f u l  p r e d i c 

t o r  o f  f a t i g u e  a n d  c h r o n i c i t y  in  C F S .11 I t  w o u l d  b e  m o s t  

v a l u a b l e  to  i n v e s t i g a t e  w h e t h e r  th e s e  p s y c h o lo g i c a l  f a c 

t o r s  a r e  i n v o l v e d  in  f a t ig u e  in  M S as w e ll .

I n  t h e  p r e s e n t  s tu d y ,  p a t i e n t s  w i t h  M S w e r e  c o m 

p a r e d  w i t h  p a t i e n t s  w i t h  C F S  a n d  h e a l t h y  s u b j e c t s  to 

e v a l u a t e  t h e  s t a t u s  o f  th e  d im e n s io n s  in  M S  a n d  to  e v a l u 

a t e  t h e  r e l a t i o n s h i p s  b e tw e e n  th e  d i m e n s i o n  o f  s u b j e c 

t iv e  f a t i g u e  a n d  t h e  o t h e r  d im e n s io n s .

D E M O G R A P H I C S

I n f o r m a t i o n  o n  a g e , s e x ,  e d u c a t io n ,  a n d  d u r a t i o n  o f  c o m 

p l a i n t s  a r e  s u m m a r i z e d  in  Table 1 . T h e r e  w e r e  n o  s ig 

n i f ic a n t  d if fe re n c e s  b e tw e e n  g ro u p s  in  th e s e  variab les . T h e re  

w e r e  a l s o  n o  s ig n i f i c a n t  d if fe re n c e s  in  p r e m o r b i d  o r  c u r 

r e n t  o c c u p a t i o n a l  s i t u a t io n s  b e tw e e n  p a t i e n t s  w i th  M S  a n d  

p a t i e n t s  w i t h  C F S  ( Table 2), C o m p a re d  w i th  h e a l th y  s u b 

j e c t s ,  s i g n i f i c a n t l y  m o r e  p a t i e n t s  w i t h  M S  r e c e i v e d

ARCH NEUROL/VOL 53, JULY 19%

643



a c t i v i t y  w a s  r a t e d  d a i l y  o n  a  7 - p o i n t  L i k e r t  s c a l e  ( D a i l y  O b 

s e r v e d  A c t i v i t y  s c o r e ) .

C a u sa l  A t t r ib u t io n s

E a c h  p a t i e n t ’s  o p i n i o n s  c o n c e r n i n g  t h e  c a u s e s  o f  t h e  c o m 

p l a i n t s  w e r e  m e a s u r e d  w i t h  t h e  C a u s a l  A t t r i b u t i o n s  L i s t .  

E i g h t  p o s s i b l e  c a u s e s  o f  t h e  c o m p l a i n t s  w e r e  p r e s e n t e d .  P a 

t i e n t s  c o u l d  i n d i c a  te  o n  a  5 - p o i n t  L i k e r t  s c a l e  i f  t h e y  a g r e e d  

o r  d i s a g r e e d  w i t h  e a c h  c a u s e .  T h e r e  a r e  2  s u b s c a l e s :  P h y s i 

c a l  a n d  P s y c h o s o c i a l  ( C r o n b a c h  a  r e l i a b i l i t y  c o e f f i c i e n t  w a s  

.7 1  a n d  . 7 5 ,  r e s p e c t i v e l y ) .

Sense of Control Over Symptoms

T h e  s u b j e c t i v e  s e n s e  o f  c o n t r o l  o v e r  s y m p t o m s  w a s  m e a 

s u r e d  b y  a  s p e c i f i c  5 - p o i n t  s c a l e  q u e s t i o n  ( uD o  y o u  t h i n k  y o u  

c a n  i n f l u e n c e  y o u r  c o m p l a i n t s ? ” ) a n d  s e l e c t e d  i t e m s  o f  t h e  

m o d i f i e d  P a i n  C o g n i t i o n  L i s t .20 T h e  m o d i f i c a t i o n  e n t a i l s  t h e  

r e p l a c e m e n t  o f  t h e  w o r d  pain b y  f aligne. T h e  C r o n b a c h  a  

r e l i a b i l i t y  c o e f f i c i e n t  f o r  t h i s  s c a l e  w a s  .74 ,

N e u r o p s y c h o l o g i c a l  F u n c t i o n i n g

T h e  d i m e n s i o n  o f  n e u r o p s y c h o l o g i c a l  f u n c  t i o n i n g  w a s  m e a 

s u r e d  b y  t h e  C o n c e n t r a t i o n  s u b  s c a l e  o f  t h e  C I S  a n d  t h e  S IP .

S o c i a l  F u n c t i o n i n g

F o r  s o c i a l  f u n c t i o n i n g ,  g e n e r a l  q u e s t i o n s  w e r e  a s k e d  c o n 

c e r n i n g  s a t i s f a c t i o n  i n  s o c i a l  l i f e  a n d  p r o b l e m s  i n  s o c i a l  r e 

l a t i o n s h i p s .  T h e  S o c i a l  I n t e r a c t i o n s  s u b s c a l e  o f  t h e  S I P  w a s  

a l s o  i n c l u d e d .

Sleep Disturbances

O n  t h e  s e l f - o b s e r v a t i o n  l i s t ,  q u a l i t y  o f  s l e e p  ( “s l e p t  w e l l , ” 

“ p r o b l e m s  f a l l i n g  a s l e e p / 1 ‘' r e s t l e s s  s l e e p , ” a n d  “ e a r l y

a w a k e n i n g  i n  t h e  m o r n i n g ” ) w a s  r e c o r d e d  d a i l y  ( D a i l y  

O b s e r v e d  Q u a l i t y  o f  S l e e p  s c o r e s ) .  A  s p e c i a l  S l e e p  P a t t e r n  

O b s e r v a t i o n  L i s t  w a s  c o m p l e t e d  in  c o m b i n a t i o n  w i t h  t h e  

s e l f - o b s e r v a t i o n  l i s t .  R e t r o s p e c t i v e l y ,  t h e  p a t i e n t  r e c o r d e d  

d a i l y  e v e r y  3 0  m i n u t e s  i f  r e s t i n g  o r  a s l e e p .  T h e  f o l l o w i n g  

p a r a m e t e r s  w e r e  c a l c u l a t e d  o v e r  t h e  1 2 - d a y  p e r i o d :  h o u r s  

a s l e e p  a t  n i g h t ,  h o u r s  a s l e e p  d u r i n g  t h e  d a y ,  h o u r s  a w a k e  

b e f o r e  f a l l i n g  a s l e e p ,  h o u r s  a w a k e  d u r i n g  t h e  n i g h t ,  h o u r s  

r e s t i n g  a f t e r  w a k i n g  u p  i n  t h e  m o r n i n g ,  a n d  h o u r s  r e s t i n g  

d u r i n g  t h e  d a y  ( D a i l y  O b s e r v e d  S l e e p  P a t t e r n  s c o r e ) .

I n f o r m a t i o n  w a s  c o l l e c t e d  c o n c e r n i n g  a g e ,  s e x ,  e d u c a 

t i o n ,  p r e m o r b i d  a n d  c u r r e n t  o c c u p a t i o n a l  s i t u a t i o n ,  a n d  d u 

r a t i o n  o f  c o m p l a i n t s .  E d u c a t i o n  l e v e l  w a s  d e t e r m i n e d  b y  a  D u t c h  

s t a n d a r d i z e d  s c o r i n g  s y s t e m  ( r a n g e ,  1 - 7 ) ,  w h i c h  is  e s p e c i a l l y  

a p p l i e d  i n  r e s e a r c h .  O n  t h e  s e l f - o b s e r v a t i o n  l i s t ,  p a t i e n t s  r e 

p o r t e d  o n c e  a  d a y  t h e  h o u r s  s p e n t  o n  o c c u p a t i o n a l  a c t i v i t i e s .

DATA ANALYSIS

L o g a r i t h m i c  t r a n s f o r m a t i o n s  w e r e  p e r f o r m e d  o n  v a r i a b l e s  

w i t h  a  s k e w n e s s  o f  m o r e  t h a n  L  T h e  a n a l y s i s  o f  d i f f e r e n c e s  

b e t w e e n  g r o u p s  o n  n o m i n a l  v a r i a b l e s  w a s  c a r r i e d  o u t  w i t h  

t h e  x 2 t e s t  a n d  o n  o r d i n a l  v a r i a b l e s  w i t h  t h e  M a n n - W h i t n e y  

t e s t .  I n  t h e s e  t e s t s ,  B o n f e r r o n i  c o r r e c t i o n  f o r  m u l t i p l e  c o m 

p a r i s o n s  w a s  a p p l i e d .  B e c a u s e  t h e r e  w e r e  3  e x p e r i m e n t a l  

g r o u p s ,  3  c o m p a r i s o n s  w e r e  m a d e .  A s s u m i n g  a  s i g n i f i c a n c e  

l e v e l  o f  . 0 5 ,  a  d i f f e r e n c e  w a s  c o n s i d e r e d  s i g n i f i c a n t  i f  t h e  P  

v a l u e  w a s  l e s s  t h a n  . 0 2 .  T h e  a n a l y s i s  o f  d i f f e r e n c e s  b e t w e e n  

g r o u p s  o n  r a t i o  v a r i a b l e s  w a s  p e r f o r m e d  b y  a n a l y s i s  o f  v a r i 

a n c e .  M u l t i p l e  c o m p a r i s o n s  w e r e  m a d e  b y  D u n c a n  m u l 

t i p l e  r a n g e  t e s t s .  U n l e s s  s t a t e d  o t h e r w i s e ,  r e p o r t e d  s i g n i f i 

c a n t  d i f f e r e n c e s  r e f e r  t o  D u n c a n  m u l t i p l e  r a n g e  t e s t s  w i t h  a  

P v a l u e  o f  l e s s  t h a n  . 0 5 ,  T h e  r e l a t i o n s h i p  b e t w e e n  s u b j e c 

t i v e  f a t i g u e  a n d  o t h e r  d i m e n s i o n s  w a s  e v a l u a t e d  b y  x 2 t e s t s  

i n  t h e  c a s e  o f  n o m i n a l  a n d  d i c h o t o m o u s  v a r i a b l e s .  F o r  o t h e r  

v a r i a b l e s ,  t h e  P e a r s o n  c o r r e l a t i o n  c o e f f i c i e n t  w a s  u s e d .  T o  

c o n t r o l  t h e  t y p e  I e r r o r  d u e  t o  m u l t i p l e  c o r r e l a t i o n s ,  o n l y  P 

v a l u e s  o f  l e s s  t h a n  .0 1  w e r e  c o n s i d e r e d  s i g n i f i c a n t .

d i s a b l e m e n t  i n s u r a n c e  b e n e f i t s  ( P < . 0 0 1 ) ,  a n d  s i g n i f i 

c a n t ly  m o r e  p a t i e n t s  w i t h  C F S  w e re  o n  s i c k  le a v e  ( P = .0 0 3 )  

o r  r e c e iv e d  d i s a b l e m e n t  i n s u r a n c e  b e n e f i t s  ( P < . 0 0 1 ) .  R e 

s u l t s  o f  th e  s e l f - o b s e r v a t io n  l is t  s h o w  th a t  th e  p a t i e n t s  w i t h  

M S  w h o  i n d i c a t e d  t h a t  t h e y  h a d  b e e n  w o r k i n g  w o r k e d  a n  

a v e ra g e  o f  2 .7  d /w k  ( r a n g e ,  0 .5 -4 .5  d /w k )  fo r  5 .3  h /d  ( r a n g e ,  

1 -1 0  h / d ) .  P a t i e n t s  w i t h  C F S  w h o  h a d  j o b s  w o r k e d  a n  a v 

e r a g e  o f  2 .2  d / w k  ( r a n g e ,  0 .5 -5  d /w k )  fo r  4 .1  h / d  ( r a n g e ,  

1 .5 - 1 1 .5  h / d ) .  H e  a 1 t h y  s u b j  e c ts  w h o  h  a d  b e e n  w o r  k in g  

w o r k e d  o n  a v e r a g e  3 .2  c l/w k  ( r a n g e ,  0 .5 - 6  d / w k )  f o r  6 .2  

h / d  ( r a n g e ,  2 -1 1  h / d ) .  T h e r e  w a s  a  s ig n i f i c a n t  d i f f e r e n c e  

b e t w e e n  p a t i e n t s  w i t h  C F S  a n d  h e a l t h y  s u b je c t s  w i t h  r e 

s p e c t  to  h o w  m a n y  h o u r s  t h e y  w o r k e d  p e r  d a y  ( P = . 0 0 1 ) . 

I n  b o t h  p a t i e n t  g r o u p s ,  t h e r e  w a s  n o  r e l a t i o n s h i p  b e 

tw e e n  s u b j e c t i v e  f a t ig u e  a n d  a n y  d e m o g r a p h i c  v a r ia b le .

D I M E N S I O N S

S u b j e c t i v e  F a t i g u e  a n d  O t h e r  C o m p l a i n t s

N i n e t e e n  ( 3 9 % )  o f  t h e  p a t i e n t s  w i t h  M S  r e p o r t e d  f a 

t i g u e  to  b e  p r e s e n t  s e v e r a l  t i m e s  a w e e k  (C F S ,  13 [ 2 6 % ] ;

T a b l e  1 .  C h a r a c t e r i s t i c s  o f  5 0  P a t i e n t s  W i t h  
M u l t i p l e  S c l e r o s i s  ( M S ) ,  5 1  P a t i e n t s  W i t h  C h r o n ic  
F a t i g u e  S y n d r o m e  ( C F S ) ,  a n d  5 3  H e a l t h y  S u b j e c t s

Characterist ics MS CFS Healthy*
Ml l l W

Sex, No, (%)

F

Mean age (range), y 

Mean education (range)t 

Median duration of 

complaints (range), y

17(34)

33 (66) 

35,8 (19-56) 

3.6 (3-6)

12(24)

39 (76) 

36,3 (19-54) 

4,2 (3-7)

13(24)

40 (76) 

37.1 (19-63) 

4.3 (3-7)

5 (0.5-22) 5 (1-48) f i t

* Ellipses indicate data not applicable.
\  Education level was determined according to a Dutch standardized 

scoring system (range, 1-7).

h e a l t h y ,  8 [ 1 5 % ] ) ,  a n d  2 3  ( 4 6 % )  r e p o r t e d  f a t ig u e  to  b e  

p r e s e n t  e v e r y  d a y  ( C F S ,  3 8  [7 4 % ] ;  h e a l t h y ,  0 ) .  R e s u l t s  

o n  th e  C o m p l a i n t s  P r o b i n g  L is t  ( Table 3 )  s h o w  t h a t  th e re  

is  a  c o n s i d e r a b l e  o v e r l a p  i n  s y m p t o m s  b e t w e e n  p a t i e n t s  

w i t h  M S  a n d  p a t i e n t s  w i t h  C F S . S c o r e s  o n  t h e  C IS  S u b -
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T a b l e  2 .  O c c u p a t i o n a l  S i t u a t i o n  B e f o r e  O n s e t  o f  
C o m p l a i n t s  a n d  C u r r e n t  O c c u p a t i o n a l  S i t u a t i o n  o f  P a t i e n t s  
W i t h  M u l t i p l e  S c l e r o s i s  ( M S ) ,  P a t i e n t s  W i t h  C h r o n ic  
F a t i g u e  S y n d r o m e  ( C F S ) ,  a n d  H e a l t h y  S u b j e c t s

No. (% )

MS CFS

Occupat ion
Before
Onset

H I--------
Before

Current  Onset
Healthy, 

Current  Current

Working

Housekeeping

Unemployed

Retired

Disablement Insurance 

benefits

Sick leave

School

35 (70)

0 (0)
12(24)

0 (0)

0 (0)
0(0)

3(6)

14(28) 

15 (30) 

3(6) 

1(2)

11 (22) 

5(10) 

1 (2)

37 (72) 

0 (0) 

7(14) 

0 (0)

0 (0)

0 (0)

7(14)

14 (27) 

9(18) 

3(6) 

0 (0 )

13 (25) 

1 0 (20) 

2(4)

25 (47) 

14 (26) 

3(6) 

2(4)

0 (0)

1 (2)
8(15)

j e c t i v e  F a t i g u e  s u b s c a l e  a n d  th e  s e l f - o b s e r v a t i o n  l i s t  a r e  

p r e s e n t e d  i n  Table  4 . T h e r e  w e r e  n o  d i f f e r e n c e s  i n  s u b 

j e c t i v e  f a t ig u e  s c o r e s  b e t w e e n  p a t i e n t s  w i t h  c h r o n i c  p r o 

g r e s s iv e  M S  a n d  p a t i e n t s  w i t h  r e l a p s i n g - r e m i t t i n g  M S . T o  

e v a l u a t e  w h e t h e r  f l u c t u a t i o n s  i n  s u b j e c t i v e  f a t i g u e  s e 

v e r i t y  e x i s t  o v e r  t im e ,  s e p a r a t e  s u b j e c t i v e  f a t ig u e  s e v e r 

i ty  s c o r e s  w e r e  c a l c u l a t e d  f o r  w e e k  1 a n d  f o r  w e e k  2 o n  

th e  s e l f - o b s e r v a t i o n  l i s t .  T h e  c o r r e l a t i o n  b e t w e e n  th e  

s c o r e s  fo r  w e e k s  1 a n d  2  w a s  r = 0 . 8 9  in  p a t i e n t s  w i t h  M S 

a n d  r = 0 . 8 8  in  p a t i e n t s  w i t h  C F S . T h e  m e a n  d i f f e r e n c e  

in  s u b j e c t i v e  f a t ig u e  s e v e r i t y  b e t w e e n  w e e k s  1 a n d  2 w a s  

4 %  f o r  p a t i e n t s  w i t h  M S , 3 %  fo r  p a t i e n t s  w i t h  C F S , a n d  

21%  f o r  h e a l t h y  s u b j e c t s .  T h e s e  r e s u l t s  i n d i c a t e  t h a t ,  i n  

c o n t r a s t  to  h e a l t h y  s u b j e c t s ,  p a t i e n t s  w i t h  M S  a n d  p a 

t i e n t s  w i t h  C F S  e x p e r i e n c e  l i t t l e  s h o r t - t e r m  f l u c t u a t i o n  

in  s u b j e c t i v e  f a t ig u e  s e v e r i t y  o v e r  t im e .  T h e  E D S S  s c o r e  

w a s  n o t  r e l a t e d  to  s u b j e c t i v e  f a t ig u e  in  M S .

P s y c h o l o g i c a l  W e l l - b e i n g

R e s u l t s  o n  th e  S C L  a r e  d i s p l a y e d  i n  Figure  1 . P a t i e n t s  

w i t h  M S h a d  s ig n i f i c a n t ly  l o w e r  s c o r e s  t h a n  p a t i e n t s  w i t h  

C F S  o n  th e  S o m a t i z a t i o n  a n d  C o g n i t i v e  D i f f i c u l t i e s  s u b 

s c a le s .  O n  a l l  o t h e r  s u b s c a l e s ,  b o t h  p a t i e n t  g r o u p s  h a d  

s im i l a r  s c o re s .  W h e n  c o m p a r e d  w i t h  h e a l t h y  s u b je c t s ,  p a 

t i e n t s  w i t h  M S  a n d  p a t i e n t s  w i t h  C F S  d i d  n o t  h a v e  s ig 

n i f ic a n t ly  d i f f e r e n t  s c o r e s  o n  i n t e r p e r s o n a l  s e n s i t iv i ty .  O n  

th e  o t h e r  s u b s c a le s ,  t h e  p a t i e n t s  in  b o t h  g r o u p s  h a d  h ig h e r  

s c o r e s  t h a n  d id  h e a l t h y  s u b je c t s .  T h e  m e a n  ± S D  B D l s c o re  

w a s  1 0 . 0 ± 6 . 5  fo r  p a t i e n t s  w i t h  M S  a n d  1 0 . 8 ± 4 , 7  f o r  p a 

t i e n t s  w i t h  C F S , w h i c h  w a s  n o t  s ig n i f i c a n t ly  d i f f e re n t .  T h e  

B D l s c o r e  o f  h e a l t h y  s u b j e c t s  w a s  2 . 7 ± 3 . 7 ,  w h i c h  w a s  

s ig n i f ic a n t ly  lo w e r  t h a n  th e  s c o r e s  h i  th e  2 p a t i e n t  g r o u p s .  

U s i n g  a B D l c u t o f f  s c o r e  o f  1 6  o r  a b o v e ,  1 7 %  o f  p a t i e n t s  

w i t h  M S , 1 6 %  o f  p a t i e n t s  w i t h  C F S , b u t  n o  h e a l t h y  s u b 

j e c t s  h a d  c u r r e n t  d e p r e s s i o n .  D e p r e s s i o n  is  t h o u g h t  to  

b e  a  r e s u l t  o f  a  p r o l o n g e d  d i s a b i l i t y  o r  lo s s  o f  s e n s e  o f  

c o n t r o l  o v e r  s y m p t o m s .  H o w e v e r ,  i n  b o t h  p a t i e n t  g r o u p s ,  

th e  B D l s c o r e  w a s  r e l a t e d  o n l y  to  t h e  S IP  S o c ia l  I n t e r a c 

t io n s  s u b s c a le  (C F S , r = 0 .4 1 ;  M S, r = 0 .6 8 ) ,  n o t  to  a n y  o th e r  

m e a s u r e  o f  i m p a i r m e n t  i n  d a i l y  l ife ,  d u r a t i o n  o f  c o m 

p l a i n t s ,  o r  s e n s e  o f  c o n t r o l .  D e p r e s s i o n  is  a l s o  h y p o t h -

T a b l e  3 .  P r e v a l e n c e  o f  C o m p l a i n t s  B a s e d  o n  t h e  
C o m p l a i n t s  P r o b i n g  L i s t  o f  P a t i e n t s  W i t h  M u l t i p l e  
S c l e r o s i s  ( M S ) ,  P a t i e n t s  W i t h  C h r o n ic  F a t ig u e  
S y n d r o m e  ( C F S ) ,  a n d  H e a l t h y  S u b j e c t s *

Percentage
MS and

Compla int s MS CFS Healthy CFS

Fatigue 85t 100+ 13 .01

Sleep problems 34 59+ 15 .03

Postexertlonal malaise 34+ 68+ 0 .003

Myalgia 39+ 85+ 6 .001

Muscle weakness 49+ 69+ 2 .06

Headache 39+ 33+ 6 .60

Dizziness 15+ 41+ 0 .008

Memory problems 45+ 69+ 4 .03

Concentration problems 46+ 74+ 6 .01

Sore throat 3 18 4 .02

Tender [ymph nodes 0 21 + 2 .002

Arthralgia 30 49+ 9 .04

irritability 39+ 31 + 4 .44

Depressed mood 29+ 18 6 .23

* Complaints were rated present if  they occurred at least several times a 
week.

Significant difference when compared with healthy subjects (P < .001 [x 2l)< 
^Significant difference when compared with healthy subjects (P<.02 [x sj).

e s i z e d  to  c a u s e  s u b j e c t i v e  f a t ig u e  d i r e c t ly  o r  t h r o u g h  p r o 

d u c i n g  l o w  l e v e l s  o f  p h y s i c a l  a c t iv i ty .  N o  e v i d e n c e  w a s  

f o u n d  f o r  t h e s e  a s s o c i a t i o n s  in  M S o r  C F S . I n  p a t i e n t s  

w i t h  M S  a n d  i n  p a t i e n t s  w i t h  C F S , s u b j e c t i v e  f a t i g u e  s e 

v e r i t y  w a s  o n l y  r e l a t e d  to  t h e  S o m a t i z a t i o n  s u b s c a l e  o f  

t h e  S C L  ( r - 0 . 4 3  a n d  r = 0 . 4 8 ,  r e s p e c t iv e ly ) .

I m p a i r m e n t  in  D a i l y  L ife

O n  t h e  s e l f - o b s e r v a t i o n  l i s t ,  p a t i e n t s  w i t h  M S  r e p o r t e d  

l e s s  o f t e n  t h a n  p a t i e n t s  w i t h  C F S  t h a t  th e y  h a d  f a i le d  to  

p e r f o r m  a c t i v i t i e s  a s  a  r e s u l t  o f  th e  c o m p l a i n t s  ( D a i l y  O b 

s e r v a t i o n  I m p a i r m e n t  s c o r e ,  4 6 . 0  a n d  2 3 . 9 ,  r e s p e c 

t i v e l y ;  P  = . 0 0 1 ) .  R e s u l t s  o n  t h e  S I P  a re  d i s p l a y e d  i n  

Figure  2 . P a t i e n t s  w i t h  M S  h a d  s ig n i f ic a n t ly  l o w e r  s c o r e s  

t h a n  p a t i e n t s  w i t h  C F S  o n  t h e  A c t iv i t ie s  a t  H o m e ,  S o c ia l  

I n t e r a c t i o n s ,  C o n c e n t r a t i o n  P r o b le m s ,  a n d  R e c r e a t io n  a n d  

P a s t i m e s  s u b s c a l e s .  O n  a l l  s u b s c a l e s ,  p a t i e n t s  w i t h  M S  

a n d  p a t i e n t s  w i t h  C F S  h a d  h ig h e r  s c o r e s  t h a n  h e a l t h y  s u b 

j e c t s .  I n  p a t i e n t s  w i t h  M S  a n d  in  p a t i e n t s  w i t h  C F S ,  t h e  

C I S  S u b j e c t i v e  F a t i g u e  s u b s c a l e  w a s  r e l a t e d  to  A c t iv i t i e s  

a t  H o m e  ( r ~ 0 . 5 1  f o r  b o t h  g r o u p s )  a n d  R e c r e a t i o n  a n d  

P a s t i m e s  o f  t h e  S IP  ( r= * 0 .4 2  a n d  r = 0 .4 4 ,  r e s p e c t i v e l y ) .  

O n  t h e  s e l f - o b s e r v a t i o n  l is t ,  th e  D a i ly  O b s e r v e d  F a t i g u e  

s c o r e  w a s  r e l a t e d  to  t h e  D a i ly  O b s e r v e d  I m p a i r m e n t ,  s c o r e  

i n  M S  ( r = 0 , 4 0 )  a n d  i n  C F S  ( r = 0 . 6 3 ) .

L e v e l  b f  P h y s i c a l  A c t iv i ty

R e s u l t s  o n  p h y s i c a l  a c t i v i t y  a re  p r e s e n t e d  i n  T a b l e  4 . I n  

C F S ,  e v i d e n c e  w a s  f o u n d  f o r  th e  r e l a t i o n s h i p  b e t w e e n  

l e v e l  o f  p h y s i c a l  a c t i v i t y  a n d  p h y s ic a l  a t t r i b u t i o n s  ( p h y s i 

c a l  a t t r i b u t i o n s  w i t h  M o b i l i t y  o f  th e  S IP , r - 0 . 3 5 )  a n d  b e 

t w e e n  s u b j e c t i v e  f a t i g u e  a n d  p h y s i c a l  a c t iv i ty :  C I S  S u b 

j e c t i v e  F a t i g u e  w i t h  M o b i l i t y  o f  th e  S IP  ( r= Q .4 7 ) ,  P h y s i c a l  

A c t i v i t y  o f  t h e  C IS  ( r = 0 . 5 2 ) ,  th e  P h y s ic a l  A c t i v i t i e s  R a t -
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Table 4. Results on Subjective Fatigue Severity, Physical Activity, and Neuropsychological Functioning 
of Patients With Multiple Sclerosis (MS), Patients With Chronic Fatigue Syndrome (CFS), and Healthy Subjects*

Variables MS CFS Healthy

S u b je c t i v e  f a t i g u e

C IS 5.4±1.3 6,0±1.Q 2.2±1.3

D a i ly  O b s e r v e d  F a t ig u e 5.6±3.0 7,9±2,4 1.6±1.4

P h y s ic a l  a c t iv i t y
•

D a l ly  O b s e r v e d  A c t iv i t y 3.7±1.1 4.2±1,3 5.4±1.0

P h y s ic a l  A c t iv i t ie s  Rating 3.7±0.4 3.9±0.4 2 .8 i0 .5

S I P ,  M o b i l i t y 5.3±8.2 . 7.5±8.7 0.2 £1.5

C I S ,  A c t iv i t y 4.6±1.7 4.8± 1.7 17.4±4.5

N e u r o p s y c h o lo g ic a l
i

C I S ,  C o n c e n t r a t io n 4.1 ±1.9 5.2±1,4 1.9±1.0

S I P ,  C o n c e n t r a t io n 21.3±18.0 35,0±18.7 1.1 ¿0.3

Duncan Multiple Range Test

r
MS and 

CFS

•  I  «

♦ *  *

I  * *

.05

.13

.65

« t  i

»n»w

MS and 

Healthy

CFS and

Healthy

I

f i t

4 % *

* I  «

*  4  «

\  •

* # «

I  I  I

t i t

I  »  I

«  4  *

•  I  » » t  I

i n d i c a t e s  C h e c k l i s t  I n d i v i d u a l  S t r e n g t h  ( f r o m  V e r c o u l e n  e t  a l 5 ) ;  S I P ,  S i c k n e s s  I m p a c t  P r o f i l e  ( f r o m  B e r g n e r  e t  a f 1 8  a n d  J a c o b  e t  a l 10) ;  a n d  e l l i p s e s ,  
P < , 0 5 ,  U n l e s s  o t h e r w i s e  i n d i c a t e d r v a l u e s  a r e  m e a n ± S D .

in g  Lis t  ( r = 0 .3 5 ) , a n d  the  D a ily  Ob s e r v e d  A c t iv it y  

(r = 0 .3 4 ). In  MS, no  s uc h  r e la t io ns h ips  were  fo und ,

Attributions Regarding the Causes
o f the  C o m p la in t s

T he  pa tie nts ’ o p in io n s  c o nc e r n ing  the  causes  o f the  c o m 

p la in ts  are  pre s e nte d  in  T a b le  5 . O f the  pa tie nts  w ith  

MS, 15 (3 0 %) n a m e d  a t le as t 1 p s y c hos oc ia l caus e , c o m 

pa re d w it h  7 (1 4 %) o f the  pa t ie n ts  w ith  CFS (x 2 te s t, 

P = .0 4 ). For ty- four  (8 8 %) o f the  pa tie nts  w ith  MS a n d  40 

(7 8 %) o f the  pa t ie n ts  w ith  CFS n a m e d  a t le as t 1 p h y s i

cal cause , w h ic h  was  no t  s ignificantly  diffe rent. There  we re  

n o  s ig n ific a n t  diffe re nce s  be tw e e n b o th  pa t ie n t  g r oups  

in  to ta l s core s  r e ga r ding  phy s ic a l a t t r ib u t io ns  a nd  ps y 

c hos oc ia l a t t r ib u t io ns . T o e va lua te  w he the r  the re  is  a re 

s is ta nc e  to p s y c h o s o c ia l in te r p r e ta t io n s  o f the  c o m 

p la in ts , c o r r e la tions  be tw e e n ps yc hos oc ia l a t t r ib u t io n s  

a nd  me as ure s  o f ps y c ho lo g ic a l we ll- be ing (to ta l scores  

on the  B DI a nd  the  SCL) we re  c a lc ula te d . In  CFS, the re  

we re  n o  s ig n ific a n t  c o r r e la t io n s  be tw e e n the s e  v a r i

ables . In  MS, on  the  o the r  ha nd , a t t r ib u t in g  c o m pla in ts  

to ps yc hos oc ia l cause s  was  re la te d to h ig h  to ta l scores  

on the  BDI (r = 0 .5 2 ) a n d  the  SCL (r =0 .6 4 ).

Sense of Control Over Symptoms

T he re  we re  no  s ig n ific a n t  diffe re nce s  in  sense  o f c o n tr o l 

ove r  s y m pto m s  be tw e e n pa t ie n ts  w ith  MS a n d  pa tie nts  

w ith  CFS. Based o n  the  sense of control que s tion, 19 (38%) 

o f the  pa tie nts  w ith  MS a n d  12 (2 4 %) o f the  pa tie nts  w ith  

CFS we re  c onvinc e d  tha t  the y c o u ld  influe nc e  the ir  c o m 

p la ints . Sense  o f c o n tr o l was  re la te d to s ubje c tive  fa tigue  

s e ve r ity in  MS a n d  in  CFS (r =0 .4 1  a nd  r = 0 .3 8 t re s pe c 

t ive ly) .

N e u r o p s y c h o lo g ic a l F u n c t io n in g

In  pa tie nts  w ith  MS, the  pre va le nce  o f s e lf- re porte d c o n 

c e n tr a t io n  proble m s  was  s ig n ific a n t ly  low e r  tha n  in  p a 

t ie nts  w ith  CFS (23 [ 46%]  vs  38  [ 74%] ), b u t  the re  we re

n o  s ig n ific a n t  d iffe r e n c e s  in  the  p r e v a le n c e  o f self-  

r e po r te d  m e m o r y  p r o b le m s  (2 2  [ 45%]  vs  35  [ 69%] ) 

(T able  3 ). In  b o th  p a t ie n t  g r oups , these  pre va le nce  rates  

were  s ig n ific a n t ly  h ig h e r  t h a n  in  he a lthy  s ubje c ts . T hese  

find in g s  we re  c o n fir m e d  by  re s ults  o n  the  CIS a n d  SIP 

Co n c e n t r a t io n  s ubs cale s  (T a ble  4 ). T he re  was  no  re la 

t io ns h ip  be twe e n s ub je c t ive  fa tigue  seve rity a n d  m e m ory  

a nd  c o nc e n tr a t io n  p r o b le m s  o n  any  ins t r um e nts  in  MS 

or  CFS.

Social Functioning

Ele ve n (2 1 %) o f the  p a t ie n ts  w ith  MS re por te d  d iffic u l

ties  in  s o c ia l r e la t io ns h ip s  (CF S, 13 [ 16%] ; he a lthy , 10 

[ 19%] ), a n d  5 pa t ie n ts  (1 0 % ) (CFS, 9 [ 18%] ; he a lthy , 5 

[ 9%] ) re por te d that the y  we re  dissatis fied w ith  s ocia l func 

t ioning . T he re  were  n o  s ignific a nt  diffe rences  in  these var i

able s  be tw e e n the  3 g r o up s . O n  the  Soc ia l In te r a c t io ns  

s ubs ca le  o f the  SIP (see  “Im p a ir m e n t  in  Da ily  Life ” sec 

t io n ), b o t h  pa t ie n t  g r o up s  h a d  a bno r m a l scores . T he re  

was  no  r e la t io n s h ip  be tw e e n  s ubje c tive  fa tigue  a nd  any 

s oc ia l fu n c t io n in g  va r ia b le  in  MS or  CFS.

Sleep Problems

For  s e ll- re por te d p r e va le nc e  rate s  o f s le e p p r o b le m s  see 

T able  3. T he re  was  n o  s ig n ific a n t  diffe re nce  be tw e e n p a 

tie nts  w it h  MS a nd  p a t ie n ts  w ith  CFS in  the  SCL Sle e p 

Dis turbance s  s ubs cale , b u t  pa tie nts  in  b o th  groups  s cored 

h ig he r  th a n  he a lthy  s ub je c ts  (F igure  1 ). Re s ults  o n  the  

s e lf- obs e rvation lis t o n  the  Sle e p Patte rn Obs e rva tion Lis t 

are  pr e s e nte d  in  T a b le  6 . In  b o th  p a t ie n t  g r oups , s u b 

je c t ive  fa t igue  was  n o t  r e la te d  to any va r iable  m e a s ur ing  

aspe cts  o f s le e p.

T he  m a in  a im s  o f the  p r e s e n t  s tudy  we re  to be tte r  c ha r 

ac te r ize  fa t igue  in  pa t ie n ts  w it h  MS a nd to inve s tiga te  the  

r e la t io n s h ip s  be tw e e n the  s ub je c tive  e x pe r ie nce  o f fa 

t igue  a n d  im p a ir m e n t  in  d a ily  life , de pre s s ion, le ve l o f
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Figure 1. S y m p t o m  C h e c k l i s t 1 7  s c o r e s  o f  p a t i e n t s  w i t h  c h r o n i c  f a t i g u e  
s y n d r o m e  ( C F S ) ,  p a t i e n t s  w i t h  m u l t i p l e  s c l e r o s i s  ( M S ) ,  a n d  h e a l t h y  
s u b j e c t s  ( H ) .  D a t a  w e r e  a v a i l a b l e  o n  3 5  h e a l t h y  s u b j e c t s .  A N X  i n d i c a t e s  
a n x i e t y ;  A G O ,  a g o r a p h o b i a ;  D B P ,  d e p r e s s i o n ;  S O M ,  s o m a t i z a t i o n ;  C O G , 

c o g n i t i v e  d i f f i c u l t i e s ;  S E N ,  i n t e r p e r s o n a l  s e n s i t i v i t y ;  H O S ,  h o s t i l i t y ;  a n d  
S L P ,  s l e e p  d i s t u r b a n c e s .

Figure 2. S i c k n e s s  I m p a c t  P r o f i l e  s c o r e s  o f  p a t i e n t s  w i t h  c h r o n i c  f a t i g u e  
s y n d r o m e  ( C F S ) ,  p a t i e n t s  w i t h  m u l t i p l e  s c l e r o s i s  ( M S ) ,  a n d  h e a l t h y  
s u b j e c t s  ( H ) ,  S R  i n d i c a t e s  s l e e p / r e s t ;  P C ,  p e r s o n a l  c a r e t a k i n g ;  H M ,  
a c t i v i t i e s  a t  h o m e ;  M O B ,  m o b i l i t y ;  S I ,  s o c i a l  i n t e r a c t i o n s ;  W L K \  w a l k i n g ;  
C O N ,  c o n c e n t r a t i o n ;  W ,  w o r k ;  a n d  R P ,  r e c r e a t i o n  a n d  p a s t i m e s .

phys ic a l a c tiv ity , c o g n it io ns  a nd  a t t r ib u t io n s , s le e p ing  

proble m s , a nd  ne ur o ps y c ho lo g ic a l c o m p la in ts .

T he  pre s e nt s tudy  s hows  tha t  fa tigue  in  MS is  a se 

r io us  pr ob le m . Alm o s t  h a lf o f the  pa tie nts  r e po r te d  tha t 

the y fe lt fa tigue d eve ry day, a nd  fa tigue  was  p r e s e nt  in  

85% of the  pa tie nts  a t le as t once  a we e k. Als o , the  p a 

t ie nts  w ith  MS e x pe r ie nce d h ig h  fa tigue  s e ve r ity  le ve ls , 

a lm os t  as h ig h  as thos e  o f the  pa tie nts  w ith  CFS. F u r 

the rmore , in  a 2 - week pe r io d , s ubje c tive  fa t ig ue  s e ve r 

ity  was  s ho w n to be  s table  ove r  t im e  a nd  was  c los e ly  re 

la te d  to im p a ir m e n t  in  da ily  life .

Alth o u g h  p r o b le m s  in  o c c up a t io na l s it u a t io n  we re  

m a rke d, w h ic h  was  m o s t  a ppa r e nt  fr om  the  s ub s ta n t ia l 

n u m b e r  o f pa tie nts  w h o  we re  o n  s ic k leave  o r  re ce ive d 

d is a b le m e nt  ins ur a nc e  be ne fits , o c c u p a t io n a l s itu a t io n  

was no t  re late d to the  le ve l o f s ubje ctive  fatigue . T his  fin d 

ing  m ig h t  s ugge s t tha t  fa tigue  is  n o t  a p r o b le m  tha t  is  s e 

r ious  e no ug h  to caus e  a p a t ie n t  w ith  MS to q u it  h is  or

Table 5. Patients' Opinions Regarding 
the Causes of the Complaints'1'

Percentage
Agreed

Causes
1
MS

I
CFS P( X*

P s y c h o s o c ia l

W o r k  s i t u a t io n 2 4 . 6 0

H o m e  s i t u a t io n 4 0 . 1 4

L ife  t o o  b u s y 1 7 6 . 0 9

C h i ld h o o d 4 8 . 4 4

W o r r y  t o o  m u c h 3 3 4 . 0 0 2

P h y s ic a l

V i r u s 2 2 4 3 . 0 3

P h y s ic a l  a b n o r m a l i t i e s 8 3 7 5 . 2 8

P h y s ic a l  d is e a s e 8 2 4 9 .0 0 1

I Mi l ....

* M S  i n d i c a t e s  m u l t i p l e  s c l e r o s i s ;  C F S ,  c h r o n i c  f a t i g u e  s y n d r o m e .

h e r  jo b . Howe ve r , in  patie nts  w ith  CFS, the  ke y s y m p 

t o m  o f fa t igue  cause d a s im ila r  pe rce nta ge  o f pa t ie n ts  to 

be  o n  s ic k  leave  or  to receive  d is a b le m e nt  in s ur a nc e  b e n 

e fits , a n d  in  this  g r oup there  was  a ls o  no  r e la t io n s h ip  

b e tw e e n  the  le ve l of s ubje ctive  fa tigue  a n d  o c c u p a t io n a l 

s it u a t io n .

W it h  re s pe ct to the  hy po the s ize d  r o le  o f p s y c h o 

lo g ic a l fa c to r s  in v o lv e d  in  the  p e r p e t u a t io n  o f c o m 

p la in t s , as o u t lin e d  in  the  in t r o d u c t io n , it  c a n be  c o n 

c lu d e d  tha t  pa tie nts  w ith  MS a n d  pa t ie n ts  w ith  CFS have  

s im ila r  p r o file s  of de pre s s ion, p h y s ic a l a c t iv ity , s e ns e  o f 

c o n t r o l ove r  s ymptoms , and caus al a t t r ib u t io n s . Re ga r d 

in g  the  r e la t ions h ips  be twe e n the  r e le va nt  d im e n s io n s , 

s e ve r a l fin d in g s  in d ic a te  s im ila r it ie s , b u t  a ls o  d iffe r 

e nce s , be tw e e n patie nts  w ith  MS a n d  p a t ie n ts  w ith  CFS 

w it h  re s pe c t to the  processes  in v o lv e d  in  the  e x pe r ie nce  

o f fa tigue .

F ir s t, sense  of control appears  to p la y  a n  im p o r ta n t  

r o le  in  s ubje c tive  fatigue  in  CFS as w e ll as in  MS. In  the  

p r e s e nt  s tudy , sense of control was  c los e ly  re la te d to sub-  

j ective  fa tigue  in  bo th  patie nt groups , in  a pros pe ctive  s tudy 

o n  the  na tu r a l course  in  CFS, we  fo u n d  tha t  a lo w  sense  

o f c o n tr o l was  the s tronges t pr e dic to r  o f c h r o n ic ity  a nd  a 

d e te r m in a n t  of h ig h  subjective  fa tigue  s e ve r ity .11

Se c o nd , pre s e nt data  do n o t  s u p p o r t  the  h y p o t h 

e s ize d role  o f de pre s s ion in  fa tigue  in  MS o r  CFS. N o  e vi

de nc e  was  fo u n d  in  c ithe r  pa tie nt  g r o u p  for  the  h y p o th 

e s is  tha t  de pre s s ion may de ve lop as a r e s ult  o f p r o lo ng e d  

d is a b ility  or  pe rce ive d he lple s s ne s s  in  c o n t r o llin g  c o m 

p la in t s . Als o , the  BDI score  was  no t r e la te d to s ub je c t ive  

fa t ig ue  in  MS or CFS.

T h ir d , re s ults  w ith  re spect to the  S o m a t iza t io n  s u b 

s ca le  o f the  SCL are of inte re s t. It  ha s  be e n s h o w n  tha t

gn me re  is ps ycnoiogica i a is t m m n c e  m  

w it h  CFS, th is  in  ge ne ral is o f o n ly  m ild  s e ve r ity  a n d  is  

n o t  as s e ve re  as in  ps ychia tr ic  p a t ie n ts .5,21,22 In  the  pr e s 

e n t  s tudy , pa tie nts  w ith  MS and pa tie nts  w ith  CFS s ho w e d  

a s im ila r  p r o file  on all measure s  o f p s y c h o lo g ic a l w e ll

b e ing , w ith  the  e xce ption of the  SCL S o m a t iza t io n  s u b 

s ca le . O n  th is  scale , pa tie nts  w ith  MS s c ore d  in te r m e d i

a te ly  be tw e e n he a lthy  subjects  a nd  p a t ie n ts  w ith  CKS. In  

a p r e v io us  s tudy , we  fo und  tha t  p a t ie n ts  w it h  CF S ha d  

s o m a t iz a t io n  s core s  s im ila r  to th o s e  o f p s y c h ia t r ic

ARCH NHUROIVVOl. 'H, JUI.Y

647



s

Table 6. Results of Patients With Multiple Sclerosis (MS), Patients With Chronic Fatigue Syndrome (CFS), 
and Healthy Subjects (HS) on the Self-Observation List (Daily Observed Sleep Quality Scores) 
and Sleep Pattern Observation List (Daily Observed Sleep Pattern Scores)*

Duncan Multiple Range Test f

r~  i
(VIS and MS and CFS and

C r i t e r i a M S C F S H e a l t h y C F S H e a l t h y H e a l t h y

D a i ly  O b s e r v e d  Q u a l i t y  o f  S l e e p s

. 0 2S le p t  w e l l S 4 ± 2 6 . 1 5 6 ± 3 0 . 4 7 7 ± 1 5 . 5 •  % * i  « ♦

P r o b l e m s  t a i l in g  a s l e e p 2 7 ± 1 9 . 3 2 8 ± 2 3 . 3 2 0 ± 2 0 . 5 . 4 9 .2 7 . 8 3

R e s t le s s  s le e p 2 G ± 2 2 . 7 2 9 ± 2 3 . 9 1 2 ± 9 . 9 . 7 6 .0 9 . 0 5

E a r ly  a w a k e n in g 2 1  ± 2 4 . 1 1 6 ± 2 3 . 1 1 6 ± 8 . 2 . 2 7 1 1 1 4 i  4

D a l ly  O b s e r v e d  S le e p  P a t t e r n

. 9 9 . 1 4H o u r s  a s le e p  a t  n i g h t 7 . 6 ± 1 . 0 8 . 0 + 1 . 7 7 . 5 ± 0 . 7 . 1 3

H o u r s  a w a k e  b e f o r e  s le e p Q , 6 ± 0 . 6 Q . 8 ± Q , 7 0 . 4 ± 0 . 3 .1 1 .1 3 1 4 i

H o u r s  a w a k e  d u r in g  th e  n ig h t 0 . 4 ± 0 . 4 0 . 4  ± 0 . 5 0 .1  ± 0 . 1 . 6 4 »  «  » 1 4 \

H o u r s  s t a y in g  in  b e d  a f t e r  s le e p  a t  n ig h t 0 . 4 ± 0 . 4 0 . 5  ± 0 . 4 0 . 3  ± 0 . 3 . 5 4 .2 7 . 0 9

H o u r s  a s le e p  d u r in g  t h e  d a y Q . 4 ± 0 . 5 0 . 7 ± 0 . 9 0 . 2 ± 0 . 3 « t  » 1 i  \ 4 \  4

H o u r s  r e s t  d u r in g  t h e  d a y 0 . 5 ± 0 . 5 1 .1  ± 1 . 2 Q . 2 ± 0 . 3 1 % * 4 1 1 4 1 4

* U n l e s s  o t h e r w i s e  i n d i c a t e d ., v a l u e s  a r e  m e a n ±  S D ,  
t E l l i p s e s  i n d i c a t e  P< . 0 5 ,  
j  M e a n  p e r c e n t a g e  o f  o c c u r r e n c e .

o u tp a t ie n ts .5 T hese  re s ults  may ind ic a te  the  pre s e nce  o f 

s o m a tiza t io n  d is orde r  in  CFS, w h ic h  re pre s e nts  ps y c ho 

logica l d is turbance  e xpre s se d in  m u lt ip le  phys ica l s y m p 

toms . In  contr a s t to th is  hypothe s is , we  fo u n d  tha t ps y 

chologica l d is turba nc e  in  pa tie nts  w ith  CFS, as me as ure d 

w ith  the  o the r  SCL s ubs cale s  a n d  the  BDI> was  m o d e r 

ate a n d  s im ila r  to tha t  in  pa tie nts  w ith  MS. In  a d d it io n , 

o the r  inve s tiga tor s  have  fo u n d  the  pre va le nce  o f s om a 

t iza t io n  d is o r de r  in  pa t ie n ts  w ith  CFS to be  qu ite  lo w  

(1 5 %)23,24 a nd  s im ila r  to tha t  in  o the r  p a t ie n t  g r o u p s .25-27 

Ano the r  in te r pr e ta t ion  o f h ig h  s om a tiza t ion  scores  o n  the  

SCL m a y  be  tha t  pa tie nts  are  h ig h ly  tune d  in  to b o d ily  

s e ns a tions . Co ns id e r ing  the  close  r e la t io ns h ip  be tw e e n 

the SCL Som a tiza tion  s ubs cale  a nd  the CIS Subje c tive  Fa 

tigue  s ubs cale  in  CFS as w e ll as in  MS, focus ing  o n  b o d ily  

s e ns a tions  may  p la y  a ro le  in  the  e xpe r ie nce  of fa tigue  

in  b o th  pa t ie n t  groups . T his  proce s s  appe ars  to be  m os t  

p r o n o u n c e d  in  CFS.

F o u r th , p a t ie n ts  w it h  CFS a n d  pa t ie n ts  w ith  MS 

s howe d s ignific a ntly  low e r  leve ls  o f phys ica l ac tivity  tha n 

he a lthy  s ubje c ts . How e ve r , the  le ve l o f phys ica l a c t iv ity  

was  re la te d to s ubje c tive  fa tigue  a nd  caus al a t t r ib u t io n s  

in  CFS b u t  no t  in  MS.

Fina lly , patie nts  w ith  MS and patie nts  w ith CFS did  no t  

diffe r  in  total scores  in  re gard to causal a ttr ibutions . Ho w 

ever, w he n the  conte x t in  w h ic h  s uch a ttr ibutions  are made  

is cons idered, it can be  seen thaL there are differences be tween 

bo th  groups . In  MS, the re  is  a s omatic  subs trate , w h ic h  ge n 

e rally is pre s e nte d to the  pa tie nt as “probably  re late d to a v i

ral in fe c t io n .” In  CFS, o n  the  othe r  ha nd, no  s omatic  cause  

is e s tablishe d. Ye t, the  vas t m a jor ity  of pa tie nts  w ith  CFS 

name d at leas t I phys ica l caus e  a nd  s ignifica ntly  more  

ofte n than, pa tie nts  w ith  MS indica te d tha t a virus  was  re 

s pons ible  for  the ir  c om pla ints . Fur the rmore , ps ychos ocia l 

a ttr ibutions  were  m ore  c o m m o n  in  patie nts  w ith  MS tha n 

in  patie nts  w ith  CFS, a nd  these  a ttr ibutions  were  re late d to 

me asure s  o f ps yc holog ica l we ll- be ing in  pa tie nts  w ith  MS 

b u t  n o t in  patie nts  w ith  CFS. These findings  sugges t tha t pa 

tie nts  w ith  MS are more  ope n to ps ychos ocial e x plana tions

o f the  c o m pla in ts  tha n  are  pa tie nts  w ith  CFS, w ho  s how  a 

s trong res is tance  to this  type  o f explanation, as has  been docu 

m e nte d  pre vious ly .3,8"10 Ca us a l a ttr ibutions  thus  appe ar  to 

p la y  a diffe re nt role  in  CFS tha n  in  MS.

In  c ontr a s t  to w h a t  w as  e xpe cte d, EDSS scores  were  

n o t  r e la te d to s ubje c tive  fa t igue  in  MS. T his  fin d in g  s ug 

gests  th a t  s ubje c tive  fa t igue  in  MS is no t  r e la te d to the  

dis e ase  a c tiv ity .

T wo me thodologica l issues  need to be  addressed. First, 

in  the  MS s ample , the  m a jo r ity  of patients  were  on ly  m ild ly  

affected as me as ure d by  the  EDSS. It  is unc le a r  w he the r  in 

more  seve re ly affected pa tie nts  w ith  MS fatigue  w o u ld  be 

even more  severe or w he the r  the  re lationships  be twe e n s ub 

je c tive  fa tigue  and me asure s  o f the  somatic subs trate , phys i

cal ac tivity , and a t tr ibutio ns  w o uld  yie ld diffe re nt results . 

Se c o nd , in  the  p r e s e nt  s tu d y , the  EDSS was  the  only  

pa rame te r  1‘e fle c ting s o m a tic  dis turbance  in  MS. Future  

re search s h o u ld  incorpora te  more  explici t me asure s  o f the 

s oma tic  s ubs tra te , no ta b ly  magne tic  re s onance  imaging .

P re s e nt fin d in g s  in d ic a te  tha t fa tigue  is a s e r ious  

p r o b le m  in  MS a nd  p r o v id e  a bas is  for  future  reasearch. 

A m u lt id im e n s io n a l a p p r o a c h  prove s  to be  a va lua b le  

m e th o d  for  as se s s ing fa t ig ue , no t  only  to charac te r ize  fa 

t igue , b u t  a ls o to id e n t ify  proce s se s  tha t m ay  c o ntr ibute  

to the  s ubje c tive  e xpe r ie nce  o f fatigue . An im po r ta n t  find 

ing  of the  pre s e nt s tudy  is  tha t  ps ychologica l factors , s uch 

as sense o f control a nd  foc us ing  on bodily  s e ns ations , seem 

to pla y  a role  in  the  s ub je c t ive  e xpe r ie nce  o f fa tigue  in 

MS. At  pr e s e nt, no  e ffe c tive  s oma tic  t r e a tm e nt for  fa 

t igue  e x is ts . T he  r e c o g n it io n  that ps y c ho log ic a l factors  

m a y  be  in v o lv e d  in  the  e x pe r ie nce  o f fa tigue  ope ns  pos 

s ib ilit ie s  for  p s y c ho the r a pe ut ic  in te r ve ntions .
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