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Epidemiology of MS
� Most common neurological disease

� Prevalence: 400,000 adults in U.S .
� Incidence: 200 new cases per week

� Who is most at risk for MS ?
� Adult (20-50 years) women who                 

      live in temperate climates and             
             who are of European decent

(National MS Society, 2005)



 

The Disease Itself
� C linical course

� Reversible periods of 
neurological disability

� Irreversible neurological 
disability

� Pathogenesis
� Focal inflammatory 

demyelination and transection 
of axons

� Loss of axons and neurons
(Hemmer, Nessler, Zhou, et al., 2006)



 

Quality of Life in MS

� Our perception of how 
well we live

� Profoundly 
compromised in 
persons with MS

� Behavioral, 
psychological, and 
social correlates of 
QOL in MS

(Benito-Leon et al., 2003; 
Mitchell et al., 2005)



 

Does Physical Activity Improve QOL?

� Meta-analysis of the 
overall effect of exercise 
training on QOL in MS

� Results?
� 1 09 effects from 1 3 

studies with 448 MS  
participants

� Weighted mean ES  of 0.23 
(95% C I =  0.1 5, 0.31 )

(Motl & Gosney, 2008)



 

WH Y? Possible Mediators

(Motl, McAuley, Snook, et al., 2009)

� Physical activity was 
associated with better 
QOL

� The pathway was 
indirect via depression, 
fatigue, pain, social 
support, and efficacy for 
MS



 

Purpose of Present Study

� Is change in physical activity 
associated with change in QOL 
across a 6-month period of time in 
persons with MS ?

� Is the relationship accounted for by 
changes in intermediate variables of 
depression, fatigue, pain, social 
support, and self-efficacy for 
managing MS ?



 

Participants
� 292 persons provided baseline data 

and 276 provided follow-up data 6-
months later

� S ample characteristics
� 245 females, 47 males
� M age =  48± 1 0 yrs
� 246 RRMS , 1 2 PPMS , 34 S PMS
� M time since diagnosis =  1 0± 8 yrs
� Mdn PDDS  score =  3.0



 

Measures

� Physical Activity
� ActiGraph accelerometer and GLTEQ

� Quality of Life
� S WLS  and LMS QOL

� Intermediate Variables
� FS S , HADS , S F-MPQ, MS S E, and S PS



 

Procedures
� UIUC  IRB approval and signed IC D
� Materials sent through U.S . postal service
� Wore accelerometer for 7 days and 

completed GLTEQ and measures of 
intermediates and QOL on 8th day

� Baseline and 6-months later at follow-up
� $40 prorated remuneration



 

Data Analysis
� Panel analysis and covariance 

modeling in Mplus 3.0

� FIML estimator for missing data 
within/across time points

� ? 2, S RMR, and C FI as suggested by 
Bollen (1 989) and Hu and Bentler 
(1 999)



 

Results: Descriptive Statistics 
D e s c r i p t i v e  S t a t i s t i c s  a n d  C h a n g e s  a c r o s s  T i m e  f o r  t h e  M e a s u r e s  i n  t h e  C o v a r i a n c e  M o d e l i n g  

 

M e a s u r e  
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2 6 . 5  ( 2 2 . 4 )  

 

2 5 . 7  ( 2 3 . 7 )  

 

0 . 7 2  

 

0 . 4 7  

A c c e l e r o m e t e r  2 2 0 , 0 0 6  ( 1 2 1 , 2 5 2 )  2 0 6 , 8 3 4  ( 1 0 4 , 7 8 1 )  3 . 5 6  0 . 0 0 0 1  

L M S Q O L  1 9 . 3  ( 4 . 8 )  1 9 . 1  ( 4 . 9 )  1 . 5 1  0 . 1 3  

S W L S  2 1 . 8  ( 8 . 0 )  2 2 . 0  ( 8 . 2 )  − 1 . 0 3  0 . 3 1  

H A D S _ D  6 . 0  ( 4 . 2 )  6 . 3  ( 4 . 3 )  − 0 . 8 6  0 . 3 9  

F S S  5 . 0  ( 1 . 4 )  4 . 9  ( 1 . 5 )  1 . 7 1  0 . 0 9  

M P Q  1 0 . 7  ( 7 . 8 )  1 0 . 7  ( 7 . 8 )  0 . 7 2  0 . 8 5  

S P S  7 6 . 9  ( 1 0 . 7 )  7 6 . 4  ( 1 0 . 9 )  1 . 0 0  0 . 3 2  

M S S E  1 4 6 . 9  ( 2 6 . 9 )  1 4 7 . 6  ( 2 7 . 9 )  0 . 9 9−  0 . 3 2  

 



 

Results: Direct Association?

(χ2 = 19.78, df = 14, p = .14, SRMR = .01, CFI = 0.99) 
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Results: Indirect Association?

(χ2 = 301.92, df = 95, p < .001, SRMR = .04, CFI = .95) 
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Discussion

� C hange in physical activity was 
associated with a change in QOL 
across a 6-month period of time in 
persons with MS

� The pathway was indirect through 
changes in fatigue, pain, social 
support, and self-efficacy for MS , but 
not depression



 

Implications

� Physical activity might represent a 
modifiable behavioral for improving 
QOL in MS

� Physical activity programs should 
be designed based on targeting 
intermediate variables �  awaits a 
RC T



 

Limitations and Future Direction

� Predominant C aucasian and female 
composition of the sample limits 
generalizability

� Relatively short follow-up of 6-
months

� Alternative models, other possible 
mediators, and moderators
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