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Stroke epidemiology 

A lot of studies… at the acute phases 
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Stroke in France  

• Prévalence: 

– 1,2% of the french population self reported a 

stroke 

–  0,8% of the french population self reported 

disability after a stroke 

What kind of disability? 

 Comparaison with no-stroke people  ? 
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Méthods 

• The “Disability Health” survey was carried 

out in people’s homes (DHH) and in 

institutions (DHI) in France. 

•  Data regarding medical history and level 

of independence and disability, joint 

stiffness, motor deficit and medical and 

paramedical care were self-reported 

• Persons under 18 years old or in a 

vegetative state were excluded. 
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2007 daily life Health 
Survey 

127,000 units of 
representative national 

territory 

25 000 non-
respondent  

 

238,000 persons 
= sampling frame : 

26 questions on 
ADL and activity 

restrictions 

 

Stratification on the 
level of disability = 

over-representation 
of people reporting a 

disability 

8 940 non-
respondent  

 

29 931 people 

Asked about 
restrictions of 
activities and 

participation in 
social life 

1725 self 
reported stroke 
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Méthod 
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Méthod: based on the ICF concept  



Medical history 



impaiment 
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Leisure activities 
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Méthod: 

construct mRS 

 



Résultat: demographic  
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Conclusion 

 

• These results demonstrate a high national 

prevalence of stroke.  

• Older people are highly dependent, 

irrespective of stroke history 

• The relative risk of dependence in young 

subjects with a history of stroke is high 

compared with those without. 
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Introduction 
• The prevalence of joint stiffness following 

stroke is not very well known (17 to 46%).  

• Post-stroke spasticity is considered to be an 

important contributing factor to disability.  

• The majority of the studies were single-center 

with small samples and based on univariate 

analyses (despite the fact that there are 

many confounding criteria).  
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Results  

 

Figure 1: Frequency of affected joints in people with history of stroke-related stiffness  



Results 

• Of the 764 719 persons (SD=36 646) 

(adjusted data) who reported a history of 

stroke, 10.3% reported stroke-related stiffness. 

•  Participants who reported stiffness more 

frequently had a high Modified Rankin Score 

(above 2) (OR=2.18, CI 1.29-3.67), and were 

more frequently impaired with regard to 

climbing stairs, walking and grasping objects 

(p<0.01 for each). 



Résults 
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Results 

Table 2: Distribution of consultations for participants who 

reported a history of stroke 

Medical or paramedical 

professionals 

Frequency of professionals 

consulted in 12 months (SD) 

PMR 0.3% (+/-0.2) 

Neurologist 19.1% (+/-1.9) 

Rheumatologist 9.6% (+/-9.6) 

Specialist Physician 25.9% (+/-2.1) 

General Physician  98.6% (+/-0.5) 

Physiotherapist 38.8% (+/-2.1) 

Occupational therapist 3.4% (+/-0.5) 

Nurse 41.1% (+/-2.0) 

PMR = Physical and Rehabilitation Medicine specialist, SD = 

standard deviation 

 

 



Schnitzler A, Woimant F, Nicolau J, Tuppin P, de Peretti C.  

 

 

 

 

 

 

 

 

 
 

 

 

Schnitzler A et al. Effect of rehabilitation setting on dependence following stroke: an analysis of the French inpatient 

database. Neurorehabil Neural Repair. 2014 Jan;28(1):36-44. 

EFFECT OF REHABILITATION SETTING ON DEPENDENCE 

FOLLOWING STROKE: AN ANALYSIS OF THE FRENCH 

INPATIENT DATABASE 
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Effet de l’organisation des soins  
(rééducation spécialisée vs. polyvalente) 

• 9 RCT, 1437 patients 

• In post-acute phase, many studies and 

meta-analyses have demonstrated the 

effectiveness of specific, 

multidisciplinary rehabilitation 

Langhorne & Duncan, Stroke, 2001;32:268-274 
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Introduction 

• In France in 2009, patients admitted to Multidisciplinary 

Inpatient Rehabilitation for stroke were sent to a 

neurological rehabilitation center (NRC) or a general or 

geriatric rehabilitation (GRC) service. 

•  Objective: To describe the functional outcome of stroke 

patients admitted for rehabilitation in France in 2009, 

both globally and as a function of the rehabilitation 

setting (GRC or NRC). 





Méthods 

• Data from the French Hospital Discharge 

Diagnosis databases (PMSI) for 2009 

were included ( I60 to I64) . 

•  Two logistic regression models were used 

to analyze factors related to improvement 

in dependence score and discharge home. 

Odds ratios (OR) were also calculated.  
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Méthode 

• Comorbidities assessed by the Charlson 

index  

• Evolution of autonomy and patient 

outcomes identified in first half 2009 
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RESULTATS 

Hospitalization 
for stroke  

139 530 

lost to follow-
up  

929 

hospitalization 
followed 

 138 601 

Stroke  

106 927 

Dead  

14 673 

Return to 
home 

64 053 

NRC 

 8 648 

GRC 

19 553 

TIA 

31 674 
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  GRC† NRC† p MIR 

Number of patients 

admitted to MIR 
19 553 8 648   28 201 

Total % 23.4 10.4   33.8 

Sex     p<10-4   

Males % 19.1 11.7   30.8 

Females % 27.8 9.0   36.8 

Age     p<10-4   

< 60 years % 9.0 15.7   24.7 

60 - 74 years % 16.4 14.3   30.6 

≥ 75 years % 32.0 6.6   38.6 

Mean age 78.6 66.4 p<10-4 74.8 

Median age 81 69 p<10-4 78 

Median cumulated length 

of stay in MIR (days) 
40 63 

p<10-4 

46 

Cumulated length of stay 

> 90 days (%) 
17.4 35.5 

p<10-4 
22.9 

Physical score         

Ambulation 69.6 66.6 p<10-4 68.7 

Feeding 45.1 41.5 p<10-4 44.0 

Dressing 74.2 69.4 p<10-4 72.7 

Continence 62.5 53.4 p<10-4 59.7 

Behavioural score 39.4 30.2 p<10-4 36.6 

Table 1. Stroke survivors admitted to Multidisciplinary Inpatient Rehabilitation 
GRC: general or geriatric rehabilitation centre, NRC: neurological rehabilitation centre, MIR multidisciplinarly inpatient 
rehabilitation 
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Physical 

dependence 

score  ≥ 12 on 

admission to 

MIR† (%) 

GRC† NRC† p MIR 

< 60 years 34.7 39.3 0.004 37.6 

60 - 74 years 49.6 50.9 0.299 50.2 

≥ 75 years 60.0 58.4 0.11 59.7 

All ages 56.2 50.0 
p<10-4 54.3 
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Improvement in global physical dependence OR CI 95%  p 

Sex       0.031 

Males (reference) 1.00       

Females 0.92 0.85 - 0.99   

Age      p<10-4 

< 60 years  2.59 2.28 - 2.95   

60 - 74 years 1.85 1.68 - 2.04   

≥ 75 years (reference) 1.00       

Type of MIR     p<10-4 

NRC 1.90 1.73 - 2.07   

GRC (reference) 1.00     

Number of stoke patients admitted yearly       p=0.043 

< 50 (reference) 1.00     

50 - 99 1.11 1.01 - 1.21   

100 - 499 1.16 1.02 - 1.32   

≥ 500 1.02 0.85 - 1.24   

Comorbidities (Charlson's index )     p<10-4 

0 (reference) 1.00     

1 - 4 0.89 0.82 - 0.96   

≥ 5 0.64 0.52 - 0.79   

Table 2. Factors associated with an improvement in physical dependency score during MIR 
GRC: general or geriatric rehabilitation centre, NRC: neurological rehabilitation centre, MIR multidisciplinarly inpatient 
rehabilitation 
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Factors related to home discharge 
  OR CI 95% p 
Type of MIR     p<10-4 

NRC 1.61 1.42 1.82   
GRC (reference) 1.00     

Number of stroke patients admitted yearly     p<10-4 
< 50 (reference) 1.00     

50 - 99 1.25 1.11 1.40   
100 - 499 1.28 1.08 1.52   

≥ 500† 0.46 0.37 0.57   
Comorbidities (Charlson's Index‡)     0.004 

0 (reference) 1.00     
1 à 4 0.89 0.81 0.99   
≥ 5 0.67 0.52 0.87   

Physical dependence score on discharge     p<10-4 
4 3.10 2.53 3.79   

 5 - 8   2.22 1.91 2.59   
9 - 12 (reference) 1.00     

> 12  0.41 0.37 0.46   
Behaviour score on discharge     p<10-4 

Independence (reference) 1.00     
Dependance  0.53 0.48 0.59   

GRC: general or geriatric rehabilitation centre, NRC: neurological rehabilitation centre, MIR multidisciplinarly inpatient 
rehabilitation 
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rehabilitation 
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Factors related to home discharge 
  OR CI 95% p 
Type of MIR     p<10-4 

NRC 1.61 1.42 1.82   
GRC (reference) 1.00     

Number of stroke patients admitted yearly     p<10-4 
< 50 (reference) 1.00     

50 - 99 1.25 1.11 1.40   
100 - 499 1.28 1.08 1.52   

≥ 500† 0.46 0.37 0.57   
Comorbidities (Charlson's Index‡)     0.004 

0 (reference) 1.00     
1 à 4 0.89 0.81 0.99   
≥ 5 0.67 0.52 0.87   

Physical dependence score on discharge     p<10-4 
4 3.10 2.53 3.79   

 5 - 8   2.22 1.91 2.59   
9 - 12 (reference) 1.00     

> 12  0.41 0.37 0.46   
Behaviour score on discharge     p<10-4 

Independence (reference) 1.00     
Dependance  0.53 0.48 0.59   

GRC: general or geriatric rehabilitation centre, NRC: neurological rehabilitation centre, MIR multidisciplinarly inpatient 
rehabilitation 



Outcome  

 

• NRC vs GRC 

– Dead OR= 0.298 (IC =0.229-0.388 ) 
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Limits 

• This study is based on national medico-

administrative databases 

• Level of dependence was analyzed using 5 

variables in the Rehabilitation database 

• No social and cognitive assesment  
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Discussion-conclusion 

• This study confirms, on a national level, 

the functional benefit of specialized  

rehabilitation in NRC.  

• These results should be useful in the 

improvement of care pathways, 

organization of rehabilitation and discharge 

planning.… 
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CONCLUSION 

66 
66 



1H30 = 20 stroke in France 

? 
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Dead  

? 
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Survivors 

? 
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Survivors 
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Return to home 
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The others  
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GRC 
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Prise en charge en MPR à la phase aigue 
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NRC at the chronic phase… 
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CONCLUSION 

• 8% of the stroke patients  are supported 

by a NRC 

• 1 in 2 disabled at the chronic phase 

• Improvement of care pathways, 

organization of rehabilitation and 

discharge planning are needed 
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Thank you… 

78 


