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Background: Balance difficulty is a major contributor to falls in Parkinson’s disease (PD). 

However, the new Movement Disorder Society Unified Parkinson’s Disease Rating Scale 

(MDS-UPDRS) motor examination contains only one subtest – postural instability – and it is 

only 3% of the total that assesses balance. There are several balance scales, but they were not 

developed for PD and they do not complement the MDS-UPDRS. There is a need for a quick 

and easy-to-use balance scale in PD and one that complements the MDS-UPDRS.

Methods: The Barrow Neurological Institute (BNI) balance scale was developed as a 

complement to the MDS-UPDRS and was used to evaluate the risk of falling in 53 PD patients. 

There were nine patients who fell three times per month (“fallers”). The BNI scale was compared 

with the widely used Tinetti scale. The Tinetti scale has 16 subtests; the BNI scale has five.

Results: The nine fallers had a significantly longer PD duration, a higher MDS-UPDRS score, 

a higher (worse) BNI balance score, and a lower (worse) Tinetti score compared to 44 nonfallers. 

Fallers were significantly more impaired on the MDS-UPDRS subtest of postural stability 

and on the BNI scale. A BNI scale score $ 13 had a sensitivity of 100% and a specificity of 

88.6% in identifying fallers, whereas a Tinetti scale score #18 had a sensitivity of 55.6% and a 

specificity of 95.5% in identifying fallers. The BNI scale with five subtests is easier to perform 

than the Tinetti with 16 subtests.

Conclusion: The BNI balance scale is more sensitive and specific in predicting falls than the 

Tinetti. It is a useful adjunct to the MDS-UPDRS.
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Introduction
Falls are a common and serious complication of Parkinson’s disease (PD).1–3 In a 

study of 761 PD patients who were admitted to hospital, only 114 patients (15%) were 

admitted for management of their PD, whereas 251 patients (33%) were admitted 

because of falls.4 In another study of 124 PD patients who were admitted to hospital, 

79 patients (64%) were admitted for falls.5 Given the relatively high percentage of falls 

in patients with PD and the seriousness of the falls, there is an interest in identifying 

patients who will fall (“fallers”), and among fallers identifying those tests that predict 

falls.

The Unified Parkinson’s Disease Rating Scale (UPDRS) is the most utilized test 

for evaluating patients with PD. The original UPDRS has a question in the activities 

of daily living, on falls.6 This question is absent on the revised Movement Disorder 

Society UPDRS (MDS-UPDRS).7 Both the original UPDRS and the MDS-UPDRS 

have only one subtest on balance (postural instability) – the “pull test.” This subtest 
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makes up only 4 points out of a total of 132 points, ie, only 

3.0% of the motor examination – a small part for assessing 

such an important problem.

There are several scales for assessing balance, of which 

the Tinetti8,9 is arguably the most widely used. The Tinetti 

scale consists of tests of balance (16 points) and tests of gait 

(12 points). There are 16 subtests of the Tinetti. Patients who 

score # 18 on the combined balance and gait components 

of the Tinetti are considered at high risk for falling. Despite 

this scale being widely used to assess fall risks, it was not 

designed to accommodate the specific balance impairments 

observed in PD and it duplicates many subsets of the MDS-

UPDRS. Similar issues can be raised about the other balance 

tests.10,11 There are more sophisticated balance and gait 

tests,12–14 but they require special instruments and training. 

We believe there is a need for a balance test that is quick and 

easy to perform and that complements the MDS-UPDRS.

Based on the above, we developed the Barrow Neurolo-

gical Institute (BNI) balance scale, which focuses on PD and 

addresses issues that result in falls in PD, such as turning,15–17 

or standing on one foot while reaching or walking up or 

down stairs,18,19 and walking in confined spaces.20,21 The 

BNI balance scale does not duplicate any part of the MDS-

UPDRS, and thus can be used as a complement to it. The 

BNI balance scale, with five subtests, was compared to the 

Tinetti scale, with 16 subtests.

Methods
We examined 53 consecutive patients with a diagnosis 

of PD. Patients with a Mini-Mental Status Examination 

score , 27, symptomatic orthostatic hypotension, 

neuropathy, myelopathy, cerebellar dysfunction, atypical 

Parkinson’s including multiple system atrophy, progressive 

supranuclear palsy, cortico-basilar degeneration, normal-

pressure hydrocephalus, and extensive white-matter disease. 

While eight patients (15%) were on benzodiazepines, 

anticholinergics (including amantadine), or antidepressants, 

none of the fallers were on these drugs.

All patients completed the experiences of daily living 

part of the revised UPDRS and were examined utilizing 

the motor portion of the MDS-UPDRS, the Hoehn and Yahr 

(HY) scale, the Tinetti, and with the BNI balance scale by 

two of the authors (AL and SD). The BNI balance scale 

incorporates subtests relevant for PD that are related to 

falls, of which turning and standing on one leg are subtests 

of the Tinetti (item 8 of the balance section) and Berg (items 

11 and 14) scales. Examiners had previously demonstrated 

prof iciency on the UPDRS motor examination, the 

Tinetti scale, the Berg Balance Scale, and tandem walking. 

Specific interobserver reliability testing using kappa statis-

tics was not performed on the components of the Tinetti, 

the Berg, or tandem walking. Some of these components 

comprise the BNI balance scale, including standing on one 

foot, tandem gait, and turning.

All patients were asked about falls using the BNI balance 

question.22 Attention was paid to the circumstances of the fall: 

turning, freezing of gait, standing on one foot while reaching 

for an object. Patients who had had at least three falls during 

the month prior to the visit were considered to be fallers. All 

patients on levodopa/carbidopa were examined during the 

“medication-on” state. All patients were informed that the 

information on their evaluation could be used for research, 

but that they personally could not be identified. Approval for 

publishing our evaluation of the 53 PD patients was obtained 

from the institutional review board at St Joseph’s Hospital 

and Medical Center.

BNI balance scale
Turning (8 points)
Patients were asked to turn 360°. First, they turned to the 

right (4 points). After completing this, they turned to the 

left (4 points). Scoring was similar to the Berg, except 4 is 

normal on the Berg and 0 is normal on the BNI.

0: normal; 360° turn accomplished in #4 seconds (usually 

in four steps)

1: 360° turn accomplished in .4 seconds (usually in five 

or six steps)

2: 360° turn accomplished safely but slowly (usually in 

seven or eight steps)

3: 360° turn accomplished, but patient needs close 

supervision (usually in nine or ten steps)

4: needs assistance in turning (or can’t turn).

Standing on one foot (8 points)
Scoring was similar to the Berg, except 4 is normal on the 

Berg and 0 is normal on the BNI. Standing on right foot alone, 

4 points; standing on left foot alone, 4 points.

0: able to lift leg independently and hold for .10 seconds (with 

no assistance or support)

1: able to lift leg independently and hold for 5–10 seconds (with 

no assistance or support)

2: able to lift leg independently and hold for $3 seconds 

(with no assistance or support)

3: able to lift leg independently and hold for ,3 seconds 

(may require assistance or support)

4: unable to try.
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Tandem gait (4 points)
Patients were asked to take ten steps, placing one foot in 

front of the other, the heel of one foot touching the toe of 

the other.

0: can walk ten steps, with no missteps (deviation from the 

midline)

1: can walk ten steps, with one misstep

2: can walk ten steps, with two, three, or four missteps

3: can walk ten steps, with five or more missteps; usually, 

patient cannot take five or more consecutive steps

4: cannot tandem walk.

There were nine patients who had fallen at least three 

times in the month prior to the visit (ie, fallers). There were 

44 patients who had not fallen or had fallen less than three 

times in that month (nonfallers). The following were com-

pared between fallers and nonfallers: age; duration of PD; 

MDS-UPDRS motor score (maximum 132 points); axial 

MDS-UPDRS motor score (maximum 24 points, consisting 

of the sum of the scores for arising from a chair, gait, freezing 

of gait, postural stability, the “pull test,” posture, and body 

bradykinesia); Tinetti test (28 points); and BNI balance test 

(maximum 20 points).

Continuous variables such as age, disease duration, 

HY stage, MDS-UPDRS motor score, axial MDS-UPDRS 

motor score, BNI scale score, and Tinetti score were ana-

lyzed using t-tests (Table 1). Categorical variables obtained 

by categorizing postural stability, and the BNI subtests, were 

analyzed using chi-square tests (Table 2). The categorical 

variables were used as identifiers to construct a logistic 

regression model to predict falls. The sensitivities and 

specificities were calculated for each logistic model and 

compared. The SAS 8.01 statistical software package (SAS 

Institute, Cary, NC) was used for statistical analyses.

Results
The comparison of continuous variables between fallers and 

nonfallers revealed that fallers had longer disease duration, 

higher HY stage score, and higher MDS-UPDRS motor 

score and axial score than that of nonfallers. Fallers were 

not older than nonfallers, suggesting that PD severity and 

not age was a factor related to falls in these patients. Also, 

fallers had a higher (worse) BNI balance score and a lower 

(worse) Tinetti score than nonfallers. The differences in all 

the continuous variables except the age were statistically 

significant at P , 0.05. In half of the patients, upon careful 

questioning of the patient and caregiver, it was able to be 

determined that falls occurred while turning, while trying 

to stand or standing on one leg and reaching for an object, 

while maneuvering in a crowded room, or while walking up 

or down stairs.

Comparison of categorical variables revealed that all 

the fallers had MDS-UPDRS postural stability scores 

$ 2, BNI standing on one foot scores $ 3, BNI turning 

scores $ 3, and BNI tandem-gait scores $ 2, compared to 

50.0%, 52.3%, 43.2%, and 38.6%, respectively, in the case 

of nonfallers. For the Tinetti score, 55.6% of fallers had a 

score of #18 (considered at risk of falls), whereas only 

4.6% of nonfallers had a score of #18. All these differences 

between fallers and nonfallers were statistically significant. 

There were too few patients with freezing of gait during 

the examination to compare this variable between fallers 

and nonfallers.

To compare the performance of the Tinetti scale with the 

BNI balance scale in identifying risk of falls, two logistic 

models were constructed using Tinetti and BNI balance 

scores as independent variables and their sensitivity and 

specificity were calculated (Table 3). Using the Tinetti scale 

at a threshold of #18, falls were predicted at a sensitivity 

of 55.6% with a high specificity of 95.5%, whereas the BNI 

balance scale (at a score $ 13) had 100% sensitivity with 

88.6% specificity. Moreover, the ability of MDS-UPDRS 

postural stability subtest, BNI balance scale subtests, and 

combination of postural stability subtest and all the subtests 

of BNI balance scale in predicting falls were also explored 

(Table 4).

Discussion
Balance difficulty is different from gait difficulty in PD.23–30 

This is the basis for the development of the BNI balance 

Table 1 Comparison of mean values of patients’ age, disease 
duration, disease stage, Movement Disorder Society Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS) motor and axial 
scores, Barrow Neurological Institute (BNI) balance score, and 
Tinetti score, between nonfallers (44 patients) and fallers (nine 
patients) with a critical level of P , 0.05

Variables Nonfallers 
(44 patients)

Fallers 
(9 patients)

P-value

Age 69.9 ± 7.9 69.4 ± 3.4 0.7802

Duration 5.0 ± 2.5 9.2 ± 3.8 ,0.0001

Hoehn and Yahr Scale  
stage

2.36 ± 0.67 3.50 ± 0.61 ,0.0001

UPDRS score 18.07 ± 8.00 33.78 ± 17.17 0.0257

UPDRS axial score 5.18 ± 3.19 10.89 ± 4.37 ,0.0001

BNI balance score 6.20 ± 3.30 13.77 ± 2.04 ,0.0001

Tinetti score 23.61 ± 3.23 18.22 ± 4.18 ,0.0001
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question and the BNI balance scale. Balance difficulty is a 

major factor in falls, and falls are a major problem in PD. 

The problem of balance difficulty and falls is one that has 

not received the attention it merits, and it certainly has not 

received the attention it merits on the UPDRS. The newly 

developed BNI balance question and the BNI balance scale, 

with its focus on balance difficulty, will, we believe, be a 

useful complement to the MDS-UPDRS.

Once a patient begins to fall, and the falls cannot be 

attributed to mishaps or accidents (walking on a slippery 

floor, tripping over an object, or being pushed or jostled), the 

patient and family take protective measures, such as providing 

the patient with a walker or wheelchair and/or observing the 

patient closely. Such measures minimize the frequency and 

severity of falls but do not eliminate them. Patients continue to 

fall when transferring from a wheelchair, when walking with 

a walker and inadvertently lifting up the walker when turning, 

or when walking up or down stairs. How does one record falls 

in such situations? In this study, a patient is considered to have 

fallen when the patient stumbles and his/her hands or knees 

touch the ground (falling forward), when a patient’s lower 

back touches the floor (falling backward), or when a patient 

staggers and his/her back touches a wall or chair.

In this study, fallers had more advanced PD than 

nonfallers: they had longer PD duration and had higher scores 

on the MDS-UPDRS motor examination, the axial part of 

the MDS-UPDRS motor examination, and the HY scale. 

Fallers, however, were not older than nonfallers, implying 

that PD severity and not age was a factor in their falls.  

The MDS-UPDRS and the HY scale (stage level , 3) do 

not predict falls reliably,20 hence the need for an additional 

instrument, and we believe that the BNI scale is such an 

instrument.

The BNI scale is easier to use than the Tinetti. It has five 

subtests – turning to the right, turning to the left, standing 

on the right foot, standing on the left foot, and tandem 

walking – none of which duplicate any of the subtests on the 

MDS-UPDRS. The Tinetti has 16 subtests, some of which 

duplicate subtests on the MDS-UPDRS. The sensitivity of the 

BNI is much greater than the Tinetti (100% vs 55.6%), but the 

specificity is slightly less (88.6% vs 95.5%). The BNI scale is 

complementary to the MDS-UPDRS. The BNI balance scale 

combined with the MDS-UPDRS pull test is especially useful 

in identifying patients who are at risk for falling.

The limitations of the BNI scale are: (1) that it was com-

pared with the Tinetti in a relatively small number of patients 

(53) with a small number of fallers (9); (2) the BNI balance 

scale has not been tested in a non-Parkinson’s population; 

(3) while examiners were proficient in the UPDRS motor 

examination, the Tinetti, the Berg, and the tandem-gait 

scales, a test of interobserver reliability was not performed 

on the specific subtests of the BNI scale – subtests such as 

turning, standing on one leg, and tandem gait – that are also 

subtests of the Tinetti, the Berg, and the tandem-gait scale. 

With the above shortcomings, we nonetheless believe that 

the BNI balance scale combined with the MDS-UPDRS will 

also be useful in following patients who are having balance 

difficulty and are undergoing treatment for their difficulty, 

Table 3 Comparison of the Tinetti scale and the Barrow 
Neurological Institute (BNI) balance scale in predicting falls in 
Parkinson’s disease

Balance scales Sensitivity Specificity

Tinetti scale score # 18 55.6% 95.5%
BNI balance scale  
score $ 13

100.0% 88.6%

Table 4 Prediction of falls utilizing specific categorical variables 
from the Movement Disorder Society Unified Parkinson’s Disease 
Rating Scale (MDS-UPDRS) and the Barrow Neurological Institute 
(BNI) balance scale

Categorical variables Sensitivity Specificity

UPDRS – postural stability $ 2 100.0% 50.0%

BNI – standing on one foot $ 2 100.0% 47.7%

BNI – turning $ 2 100.0% 56.8%

BNI – tandem walking $ 2 100.0% 61.4%

Table 2 Comparison of fallers and nonfallers utilizing categorical variables such as Movement Disorder Society Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) postural stability score, Barrow Neurological Institute (BNI) balance scale subset scores

Variables Nonfallers 
(44 patients)

Fallers 
(9 patients)

P-value

UPDRS – postural stability $ 2 50.0% 100.0% 0.0055

BNI – standing on one foot $ 3 52.3% 100.0% 0.0076

BNI – turning $ 3 43.2% 100.0% 0.0019

BNI – tandem walking $ 2 38.6% 100.0% 0.0008

Note: Comparisons were made utilizing chi-square statistics at a critical level of P , 0.05.
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including physical and occupational therapy, drug therapy, 

and deep-brain stimulation.
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