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A clarification of the balance structure and standardization of procedures to
identify balance issues in community-dwellign older adults

Shinohara, Tomoyuki
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This study aimed to_identify individual balance issues among
community-dwelling older adults using the six systems of the Brief-BESTest. These six systems
include biomechanical constraints, stability limits, anticipatory postural adjustment, postural
response, sensory orientation, and stability in gait, each of which was assessed through specific
tests.

The results of the analysis revealed that fall history was associated with postural response,
suggesting the importance of immediate step responses in the lower limbs. Walking function was
related to anticipatory postural adjustment, postural response, sensory orientation, and stability
in gait, with testing tasks selected to examine changes in the base of support. Frailty was
associated with stability limits, anticipatory postural adjustment, sensory orientation, and
stability in gait, showing correlations with various aspects of balance function.

The balance issues related to older adults varied depending on their outcomes.
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Table 4. Comparisons of the Brief-BESTest scores between fallers and non-fallers among younger- and older-older adults.

Younger-older group Older-older group
Non-Fallers Effect Non-Fallers Effect
Section Fallers (n =9) (n =36) P-value size® Fallers (n=12) (n=52) P-value size”
Total score 220 (20.5-23.0) 23.0 (19.0-23.00 0922 0.015 13.5 (6.0-16.0) 17.0 (14.0-20.0) 0.011* 0319

(

1. Biomechanical constraints 3.0 (20-30) 30 (20-3.0) 0.567 0.104 10 (025-275) 20 (1.0-3.0) 0.058 0237

1. Stabilty limits/Verticality 20 (20-25) 20 (2.0-3.0) 051 0.118 20 (1.0-2.0) 20 (2.0-2.0) 0.207 0.158
(

1ll. Anticipatory postural 6.0 (5.0-6.0) 6.0 (5.0-6.0) 0.727 0.071 20 (025-375) 3.0 (2.0-5.0) 0.060 0235
adjustments

IV. Postural responses 6.0 (6.0-6.0) 6.0 (5.0-6.0) 0.138 0.258 20 (0.0-4.0 50 (1.25-5.0) 0.026* 0279

V. Sensory orientation 3.0 (20-3.0) 3.0 (3.0-30) 0.625 0.105 1.5 (1.0-3.0) 3.0 (2.0-3.0) 0.089 0213

VI. Stability in gait 30 (3.0-3.0) 3.0 (3.0-30) 0.900 0.075 25 (20-3.0 3.0 (2.25-30) 0.076 0222

Brief-BESTest, Brief-Balance Evaluation Systems Test.
All values are given as median (interquartile range). The Mann-Whitney U test was used for group compatrisons.
“Effect size was estimated using r. *p < 0.05

(Shinohara T et al., Physiotherapy Theory and Practice, 2022;38:1381-1388)
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Figure 2. Receiver operating characteristic curves for each
section of the Brief-Balance Evaluation Systems Test for
dividing the subjects into fast and slow walkers.

Tahle 3. Optimal Cutoff Score for Discriminating the Walking Speed Level in Each Section of the Brief-BESTest

Section

AUC (95% CI)

Cutoff Score

Sensitivity

Specificity

LR+

LR—

Posttest
Accuracy, %

|. Biomechanical constraints

0.526 (0.360 to 0.691)

30

0.462

0.625

1.23

0.862

50.9

II. Stability limits/verticality

0.631 (0.466 to 0.797)

20

0.897

0313

131

0.328

72.7

I1l. Anticipatory postural

0.712 (0.559 to 0.865)

adjustments

20

0.949

0.375

152

0.137

78.2

IV. Postural responses 0.724 (0.572 10 0.877)

30

0.744

0.688

2.38 0373

727

V. Sensory orientation 0.713 (0.5642 to 0.884)

20

0.872

0.625

232 0.205

80.0

0.825 (0.694 to 0.955)

V. Stability in gait

30

0.846

0.813

451 0.189

836

Abbreviations: AUC, area under the curve; BESTest, Balance Evaluation Systems Test; CI, confidence interval; LR+, positive likelihood ratio; LR—, negative likelinood ratio.

(Shinohara T et al., Journal of Geriatric Physical Therapy, 2022;45:E1-E7)
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Receiver oparating characteristic curves for each secion of the briet-balance evaluation systems test for dividing subjects info the raiky and

nonfraifty groups.

(Shinohara T et al., International journal of rehabilitation research, 2021;44:51-56)



Table 3 Optimal cut off score for dividing the subjects into frailty and nonfrailty in each section of the Brief-BESTest

Section AUC (95% ClI) Cut off score  Sensitivity Specificity LR+ LR—  Posttest accuracy, %
|. Biomechanical constraints 0.625 (0.483-0.767) 1/2 0.500 0.774 221 0.646 69.3
Il. Stabilty limits/verticality 0.642 (0.500-0.783) 1/2 0.273 0.943 4.82 0.771 74.7
llI. Anticipatory postural adjustments 0.730 (0.611-0.849) 4/5 0.864 0.547 1.91 0.249 64.0
IV. Postural responses 0.579 (0.434-0.724) 4/5 0.636 0.566 1.47 0.642 58.7
V. Sensory orientation 0.671 (0.527-0.815) 1/2 0.455 0.849 3.01 0.642 73.3
VI. Stability in gait 0.713 (0.573-0.853) 2/3 0.545 0.868 413 0.524 773

AUC, area under the curve; BESTest, balance evaluation systems test; Cl, confidence interval; LR+, positive likelihood ratio; LR—, negative likelihood ratio.

(Shinohara T et al., International journal of rehabilitation research, 2021;44:51-56)
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