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Does the Effect of a Physical Activity 
Behavior Intervention Vary By Clinical 
Characteristics of Persons 
with Multiple Sclerosis?
Robert W. Motl, Deirdre Dlugonski, 

Lara A. Pilutti, Rachel E. Klaren

Benefits of Physical Activity

• Relapse rate (RR = 0.73)

• Walking mobility (ES = 0.19)

• Fatigue (ES = 0.45 or 1 point 
on FSS)

• Depression (ES = 0.36)

• QOL (ES = 0.23)
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Overall Physical Activity 
Rates

Physical Activity Declines
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Behavioral Interventions

Present Study

1. Intervention 
efficacy and 
variability

2. Moderators of 
intervention 
efficacy

Jean-Martin Charcot
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Consort Diagram of 
Participant Flow

Measures: Physical Activity

• Three validated 
measures
– Godin Leisure-Time 

Exercise Questionnaire 
(GLTEQ)

– Abbreviated 
International Physical 
Activity Questionnaire 
(IPAQ)

– Minutes per day of MVPA 
from accelerometry
(ActiGraph model 7164)

• Composite score
– Transformed scale scores 

into z-scores

– Averaged z-scores per 
time point

• Benefits
– Interpreted in 

standardized units

– Avoided compound error 
rate with multiple 
comparisons
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Measures: Moderators

• Disease modifying medications (0=no, 1=yes)

• Symptomatic medications (0=no, 1=yes)

• Clinical course of MS based on physician 
(0=relapsing remitting MS, 1=progressive 
MS)

• Disability status based on EDSS scores 
(0=mild, 1=moderate)

• Weight status based on BMI (0=normal, 
1=overweight/obese)

Intervention

Website

• Social Cognitive 
Theory

• Components
– Outcome expectations

– Self-monitoring

– Goal setting

– Self-efficacy

– Barriers/facilitators

Video chats

• Supportive 
accountability

• Content
– Weekly reports

– Website content

– Strategies and 
facilitators

Sit less, walk more!



6/9/2014

6

Procedure

• IRB approval, written consent, and medical 
clearance

• Pre-study measures in lab, wore accelerometer 
for 7 days, and completed GLTEQ/IPAQ

• Matched on physical activity and disability, 
and then randomized into condition (blinded 
allocation)

• 6-month intervention/control period
• Post-study measures in lab, wore 

accelerometer for 7 days, and completed 
GLTEQ/IPAQ

Data Processing and 
Analysis

• Z-scores for 
baseline and 
follow-up physical 
activity measures 
(descriptive 
statistics menu)

• Composite 
variable 
(transformation 
menu)

• Preliminary analysis
– One-way ANCOVA on 

post-test controlling for 
pre-test as covariate

– Histograms of individual 
change per condition

• Main analysis
– Two-way ANCOVA on 

post-test controlling for 
pre-test as covariate
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Sample Characteristics

Intervention Efficacy and 
Variability

Overall Efficacy?

• F1,73=11.26, p<.001, 
ηp2 = 0.13

• Intervention mean = 
0.27 (0.69)

• Control mean = −0.27 
(0.69)

• Cohen’s d = 0.54

Variability?
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Variability a Little Deeper

• 20 persons  by < 1 SD

• 7 persons  by ≥ 1 SD

• 9 persons  by < 1 SD

• 1 person  by ≥ 1 SD

Intervention Moderators

Disability Status MS Clinical Course

F1,73=6.82, p<.01, ηp2=0.09 F1,73=6.99, p<.01, ηp2=0.09
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Intervention Moderators

• DMT
– F1,73=1.96, p=.17, 
ηρ2=.03 

• Symptomatic Meds
– F1,73=0.01, p=.87, 
ηρ2=.00 

Weight Status

F1,73=4.74, p<.05, ηp2=0.06
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Summary of Primary 
Findings

• Intervention efficacy on a composite 
measure of physical activity
– Clinically meaningful?

• Heterogeneity in intervention efficacy
– Intervention vs. control conditions

• Moderators of intervention efficacy
– Clinical course of MS, disability status, 

weight status
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Limitations

• Unplanned, secondary analysis of data 
from RCT

• Few persons using DMTs, particularly 
in intervention condition

• Limited range of moderators
– e.g., Internet experience

Conclusions

• Behavioral interventions can 
increase physical activity, but there 
is variability and this can be 
explained by subject characteristics.

• Value in modifying and refining 
interventions for maximizing the 
likelihood of benefit.
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