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A Study of the Clinical Utility of the Four Square Step Test for Predicting Falls in Stroke Patients

Mi-Ji Kwon, PT, MS

Department of Physical Therapy, Gwang-ju Health College University

Purpose: This study was designed to evaluate the clinical utility of the Four square step test (FSST) for predicting falls
in stroke patients, to compare the ability of the FSST test to discriminate between subgroups of fallers, and to

determine if the test has any predictive value in identifying stroke patients who will fall.

Methods: Stroke patients (N=37) who could walk at least 50 m with minimal assistance were recruited consecutively
when attending a physical therapy session during their rehabilitation. Dynamic standing balance was measured using the
FSST. The main outcome measures were FSST time and fall number. Numbers of falls were compared with FSST scores.

Differences between the groups in FSST scores were examined using a t-test and 1-way analysis of variance. Post hoc

analysis using the Tukey B procedure was used to identify specific group differences. Alpha was set at 0.05.

Results: A total of 15 participants (40.5%) reported falls 6 had recurrent falls (2 falls) and 9 fell once. The mean FSST
time differed significantly between groups with zero and multiple falls. A cutoff score of greater than 17 seconds on
the FSST was associated with a sensitivity of 83% and a specificity of 84% for the identification of subjects with multiple

risk factors for falls.

Conclusion: The FSST is a feasible and valid clinical test of dynamic standing balance and can predict falls in post-stroke

patients.
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finish

start

FSST set-up. The subject starts in square 1,
facing square 2. The subject steps forward into square
2, sideway fo square 3, backward to square 4, sideway
to square 1, sideway to square 4, forward to square
3, sideway to square 2, and backward to square 1.
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Common characteristics of subjects and FSST score according to common characteristics
Characteristics N % FSST (s) tor F
male 20 54.1 31.35+16.64
Gender -1.26
female 17 45.9 40.25+25.84
right 21 56.8 28.62£16.31
Affected side -2.34*
left 16 43.2 44.39+24.62
=40 8 21.6 31.50+18.86
Age (y) 40<x=65 20 54.1 39.55+22.30 0.80
>65 9 24.3 29.80+22.31
) ) hemorrage 20 54.1 37.20+5.04
Diagnosis 0.54
infarction 17 45.9 33.37+20.69
<6 17 45.9 29.43+20.50
Time since stroke (month) 6<X=12 11 29.7 44.46+25.85 1.69
>12 9 24.3 35.78+14.80
no 32 86.5 32.89+19.64
Assistive device -1.89
yes 5 13.5 51.76+28.17
No 22 59.5 29.03+14.81
— 1 *
Self-rep Ofted falls in one-time fall 24.3 37.70+25.34 4.32
the previous 1 year (a:c)
multiple fall 16.2 55.56+26.64
*p<0.05
FSST values are expressed as meansstandard deviation
FSST: Four square step test
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1-specificity
ROC curve for values of the FSST with
sensitivity and 1 minus specificity for the identification

of subjects (n=6)with multiple fall risk factor
(AUC=0.76, p=0.03, 95%CI=0.52-1.01)

Specificity and sensitivity results comparing the
multiple fallers to the other 2 groups

Cutoff Sensitivity (%) Specificity (%)
FSST =7s 83 84

FSST: Four square step test
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