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“…no evidence to support the effectiveness of neuropsychological rehabilitation in MS… 
…this conclusion has been arrived because of the limited quality of studies… 

…well-designed high quality studies are needed” 



Review of published studies: Limitations 

• Study design: non-randomized double blind controlled 

• Small sample size: reduced power, analyses of sub-groups impossible 

• Absence of clear-cut inclusion criteria: objectively documented cognitive deficits  

• Absence of description of clinical features (sometimes sample characteristics 

and disease-variables are not reported) 

• Short follow-up period: evaluation of short and long-term benefits needed 

• Confounders: e.g. effects of medications  

• Possible role of aspecific learning or practice effects  

• Assessment of the functional impact on ADL 

• Rehabilitative interventions not sufficiently described 

 

 



─Modified story memory technique (MST)  

─ Use of context and imagery to improve learning of new materials 

─ Self-generation effect 

─ The generation effect is the observation that items generated by subjects are 

remembered better than items simply presented 

─Spacing effect 

─ The spacing effect is the observation that learning trials spaced over time result in 

significantly better performance than if trials are “massed” (e.g. consecutive trials) 

─Testing effect 

─ The testing effect is the observation that testing (e.g. quiz) improves subsequent 

recall more than re-studying the material again 

 
 

Strategies to improve learning 
Techniques borrowed from cognitive psychology 

 
 

O’ Brien, 2008; DeLuca 2011 
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Generation Effect 

• The generation effect is the observation that items 

generated by subjects are  remembered better than items 

simply presented 

• Robust effect in Healthy subjects 

• Little work in Clinical samples  





Spacing Effect 

New learning in healthy individuals is significantly improved when trials: 

 

•  are SPACED or distributed over time  

 

compared to  

 

• MASSED or consecutive learning trials  

 
 

Ebbinghaus, 1885/1994 



 To examine if spaced learning trials can improve recall 

and recognition of everyday life tasks compared to 

massed learning trials: 

 

Following a route on a map 

 

Remembering a paragraph from a newspaper 

 

A functional application of the spacing effect to improve 
learning and memory in persons with multiple sclerosis 

Govereover, 2009 



Testing Effect 

• Retention of information is much better when people 

practice retrieving the material (quizzing themselves) 

rather than restudying the material through massed 

restudy (“cramming”) or spaced restudy (distributed 

learning) 

• Powerful memory strategy among healthy persons 









Modified Story Memory Technique 





• Computer-assisted therapy system for cognitive functions 

• Modular system training: 

• Attention, concentration and vigilance 

• Memory and learning ability 

• Visuo-motor co-ordination 

• Reaction time and precision 

• Visuo-constructive ability 

• Solving problems and developing strategies 

• Adaptation and adjustment to the patient's capabilities 

• Feedback on the procedures and performances 



• Similar improvements of neuropsychological functioning in both groups 
 

 
• Possible explanation: non-specific effect by control intervention 
 





• Specific rehabilitation 

• A group of hierarchically organized tasks that exercise different 
components of attention as indicated by the clinical model of attention 
(Sohlberg and Mateer, 1987): 

• Sustained 

• Selective 

• Alternating 

• Divided 

 

• The program tasks place increasing demands on complex attentional 
control and working memory systems (e.g. identification of target number 
or letter with the presence of distracter images and noises) 

• Performed at home, twice a week for 3 months (session duration: 1 
hour) 

APT : Attention Process Training 
 



• When disease challenges cerebral functioning, patients 
with greater premorbid cerebral efficiency can 
withstand more advanced disease before suffering 
cognitive impairment.  

   Y. Stern et al., (2005), Cereb. Cortex 

 

 Intellectual enrichment may be associated with greater 
cerebral efficiency, which provides a ‘cognitive reserve’ 
against cognitive impairment. 

             Y. Stern, (2002), J. Int. Neuropsych. Soc. 

 

 

The “Cognitive Reserve” Hypothesis 



 
In cross-sectional analysis: 
- CR predicted better performance on tasks of verbal 

learning and information processing speed, over and 
above cortical damage  

 
In longitudinal analysis: 
- Progression of cortical damage was the only predictor of 

progression of cognitive impairment 
 





• Some evidence of effectiveness of: 
• Rehabilitation of learning and memory (exploiting learning techniques such as 

modified story memory technique, self-generation, spacing and testing effects) 

• Rehabilitation of attention (through computer-assisted retraining – RehaCom, 
Attention Process Training) 

 

• Few studies, several methodological limitations 
• Study design (non randomized double-blind controlled) 

• Small sample size 

• Absence of clear-cut inclusion criteria  

• Poor description of clinical characteristics 

• Short follow-up period 

• Confounders and practice effects not addressed 

• Impact on everyday life not addressed 

 

 

Cognitive Rehabilitation: State-of-the-Art 



 
• No one shared methodology or evaluation model 

• What should be target 
• What form training should take 
• Length and spacing of the sessions 
• What level or profile of impairment is best addressed 

 
Some suggestions: 
 
• Specific rehab better than non-specific: targeting specific functions  

 
• Interventions based on robust psychological constructs better  

 
• Intensive training better 

 
• Potentiation of cognitive reserve 
 

 
 

 

Cognitive Rehabilitation: State-of-the-Art 


