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� 1/3 people over 65 years fall at least once each year1

� 86% of hospitalizations of people over 65 years old are 
caused by falls2

� Consequences of falls:

Introduction

Problematic

� Hospital and long-term care institutions3,4; 

� Quality of life diminution5-8

� Economic burden3: In Canada, falls over 65 cost 2.5G$ 
per year9

� 1/3 of those falls could potentially be prevented10

1 Word health Organization, 2007; 2 Statistiques Canada; 3 Papaioannou, 2001;
4 Wiktorowicz, 2001; 5 Sawka, 2005; 6 Cranney, 2005; 7 Pasco,2005;
8Papaioannou, 2009; 9OMSS, 2005; 10 Campbell, 2002



Problematic

Are not usefull because they:

Reliable and valid tool allowing the identification of 
fallers

Are not usefull because they:
1) Controlled the environment; 
2) Evaluated a single task at a time; 
3) Do not mimic the reality of daily living



Introduction

Solution!

A tool representative of daily living including double A tool representative of daily living including double 
tasking1,2

As an Obstacle Course like is the Sherbrooke
Functional Evaluation of the Risk of Falls in Elderly 
(SFERE)

1 Dubé, 2008; 2 Means , 1998



� Developed by Marcel Rivard, PT1

� Total of 10 tasks
� Activities of daily living including double
tasking1,2

� Assessment of the participant’s endurance
� Assessment of the participant’s impulsivity

Introduction

� Assessment of the participant’s impulsivity
� Score varying from 0 to 3 for each task
� Total score of 30 points
� The times taken to complete the test is 20
minutes

1 Rivard, 2000



1. Sit to stand transfer from a chair with armrests and 1,83m (6’) walk

2. Move 2 towels using only the foot

3. Open a door, cross the door sill and close the door

SFERE : COURSE DESCRIPTON

4. Walk 1,83m (6’), sit and stand up from a chair without armrests

5. Open a door, cross the door sill and close the door

6. Zigzag through 6 obstacles

7. Walk 6,1m (20’) while counting from 20 to 10

8. Walk 4,57m (15’) while identifying 4 visual targets



SFERE: OBSTACLE COURSE



1. Estimate the reliability :test-retest and
simultaneous inter-rater

� Intraclass correlation coefficient
� Cohen Kappa

Objectives of the study

� Cohen Kappa
2. Determine the validity (sensitivity and

specificity );
Is the tool adequate to identify fallers?

� Faller: decisional algorithm
� Receiver Operating Characteristic (ROC) curve



Reliability study Validity study

Inclusion criteria: 1) Able to walk with or without walking aids; 2) Able to follow simple instructions; 
3) Medically stable; 4) 65 years or older

Exclusion criteria: Important comorbidity preventing them from accomplishing the obstacle course

Method

Population

Reliability study Validity studyReliability study Validity study

Data collection 1) Social demographic (questionnaire); 2) Mobility (TUG); 3) Dual tasking (TUG 
manual); 4) Lower limb strength (Sit to Stand)

Interrater and test-retest reliability
1st session: 2 raters/participant; 2nd

session (2-5 days later): one 
rater/participant

Validity: 1 session

Data analysis Intraclass correlation coefficients 
(ICC)

� Criterion concurrent validity: sensibility 
and specificity with receiver operating 
characteristic (ROC) curves for: 1) Total 
score of the SFERE; 2) Time to complete 
the SFERE; 3)Time to complete the TUG

• Construct convergent validity: Pearson’s
correlation coefficient Spearman Rho 



DECISIONAL ALGORITHM



RESULTS

Population characteristics

Reliability Validity

Population n=41 n=95 (including 45 fallers)Population n=41 n=95 (including 45 fallers)

Mean age (years) 72.2 83.7

Sex 35 women 83 women

Mean number of 
drug taken

5 6



Results - Reliability

Simultaneous inter-rater

Mean ± SD E1-E2

1st Evaluator (E1) 22.80 ± 4.47

ICC*: 0.90
CI**: (0.81- 0.95)

1st Evaluator (E1) 22.80 ± 4.47
0.76 (p< 0.0001)

2nd Evaluator (E2) 23.56 ± 4.80

Significant bias
*Wilcoxon test

* Intraclass Correlation Coefficients 
** Confidence Interval 95 %



Results - reliability

Test-retest

Result
Mean ± SD

E1-E2

ICC*: 0.73
CI**: (0.55- 0.85)

Test 1 (E1) 22.80 ± 4.47
-0.98 (p< 0.0001)

Test 2 (E2) 23.78 ± 4.18

Significant bias:
- Learning phenomenon
- Anxiety diminution

* Intraclass Correlation Coefficients 
** Confidence interval 95 %



Results – Reliability of each item

Tasks Kappa CI (95%)

1. Transfer (sit to stand) 0.44 (0.18 - 0.70)

2. Move 2 towels 0.474 (0.24 – 0.71)

3. Cross a door 0.511 (0.27 – 0.75)

4. Transfer in a chair without armrests 0.344 (0.08 – 0.61)4. Transfer in a chair without armrests 0.344 (0.08 – 0.61)

5. Cross a door in reverse 0.565 (0.29 – 0.83)

6. Zigzaging 0.27 (-0.09 – 0.63)

7. Walk while counting 0.119 (-0.21 – 0.45)

8. Walk while looking at something 0.154 (-0.22 – 0.53)

9. Endurance 0.696 (0.48 – 0.91)

10. Comportement 0.396 (0.16 – 0.63)



Results – Convergent Construct Validity

Variables Instruments Obstacle course p value

Balance

BERG 0.536* <0.0001

Time up and go (TUG) -0.331 0.34

Walking speed -0.343 0.28

Cognitive 3MS 0.506 0.001

Perceptual Motor Free Visual

Perceptual test (MVPT)

0.256 0.106

Executive functions Assessment of Motor and

processing skills (AMPS)

0.069 0.668

Fear of falling ABC 0.005 0.976

*Pearson Correlation



Results - Validity

Sensitivity and specificity

Cut-off Sensibility Specificity

SFERE score ≤ 27/30 0.911 0.620

SFERE time ≥ 89,2s 0.911 0.800

Sensitivity and specificity for other screening  toolsSensitivity and specificity for other screening  tools

Sensibility Specificity

BERG 0,84 0,78

TUG 0,87 0,87

TUG manual 0,80 0,93

Sit-to-stand 0,67 0,72



Results - Validity

Criterion concurrent validity

Construct convergent  validity

Cut-off Sensibility Specificity

SFERE score ≤ 27/30 0.911 0.620

SFERE time ≥ 89.2s 0.911 0.800

SFERE score and SFERE time -0,804SFERE score and SFERE time -0,804

SFERE time and TUG time 0,846

SFERE score and TUG time -0,731

Sensitivity and specificity for screening  tools
Sensibility Specificity

BERG 0.84 0.78

TUG 0.87 0.87

TUG manual 0.80 0.93

Sit-to-stand 0.67 0.72



Results



Results



� The SFERE have excellent inter-rater reliability (ICC =

0.90) and good test-retest reliability (ICC = 0.73)

� But the results are influenced by an unequal

performance of the participants during a short period.

� Clinicians must be aware that different factors, such

Discussion

� Clinicians must be aware that different factors, such

as anxiety and learning, could influence the

performance during the obstacle course.

� The participants must practice at least one before the

assessment



� The cut-off of the time variable (89.2s) has values of

sensitivity (0.911) and specificity (0.800) that are even better

than those of the total score (≤27), sensitivity (0.911) and

specificity (0.680).

� An elderly having a score inferior to 89.2 sec is a faller.

Discussion

� The specificity is good,

� IT is important that a tool assessing the risk of falls has a

good capacity of ruling out a non-faller



� In comparison with traditional instruments, the numerous
functional tasks present within the SFERE help health care
professionals in developing a plan of treatment and
preventive measures, in order to reduce the risk of falls.

�Guides the interventions related to less successfully tasks

Conclusion

�Guides the interventions related to less successfully tasks

�Gives recommendations for the safety within the home
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Results - Validity

Clinical variables

Mean ± SD Standard 
deviation

SFERE score (/30) 26 ± 0 3

SFERE time (s) 126.8 ± 6.0 58.9

TUG (s) 19.6 ± 1.2 11.5

TUG manual (s) 15.1 ± 1.0 4.7

STS (s) 27.01 ± 1.77 17.2


