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Abstract

Introduction: Increasing elderly populations require specific and ac-
curate health assessment tools. Purpose: To compare the specificities
of the short physical performance battery (SPPB) and the Tinetti Index
validated in Brazil in patients with and without neuromotor dysfunc-
tions. Materials and methods: Thirty-nine individuals (19 healthy and
20 with neuromotor changes) of both sexes aged 60-75 years, living in
Coari (Amazonas state in Brazil), underwent SPPB and Tinetti scale
assessments on alternate dates. Results and discussion: We observed
significant differences between the scales, where the distribution was
very concentrated after the Tinetti assessment and more dispersed after
the SPPB in healthy individuals. This demonstrated that SPPB can detect
minimal differences in gait and balance between healthy individuals,
while the Tinetti scale is better at discriminating between healthy and
those affected by mobility disorders. Conclusion: SPPB was more specific
than the Tinetti Index in detecting changes in gait and balance.

Keywords: Gait. Postural Balance. Aged.

Resumo

Introdugao: o aumento do ptblico idoso nos servigos de satide requer
instrumentos de avaliacdo cada vez mais especificos e precisos no di-
agnoéstico deles. Objetivo: comparar a especificidade da SPPB e Indice
de Tinetti validadas no Brasil em pacientes com e sem disfun¢des
neuromotoras. Materiais e Métodos: 39 sujeitos (19 saudaveis e 20 com
alteragdes neuromotoras) de ambos os sexos com idade entre 60 e 75 anos,
residentes em Coari — AM, realizaram em datas alternadas avaliagdo
pelas escalas SPPB e Tinetti. Resultados e discussao: foi observada dife-
renca significativa entre as escalas, onde a distribuigdo mostrou-se muito
concentrada em Tinetti e mais dispersa na SPPB para o grupo saudével,
demonstrando que a SPPB conseguiu detectar as minimas diferencas
em marcha e equilibrio entre individuos saudaveis; enquanto a escala
de Tinetti discriminou melhor os individuos saudaveis dos patoldgicos.
Conclusao: a SPPB mostrou-se mais especifica que Tinetti, sendo capaz
de detectar melhor alteragdes em marcha e equilibrio.

Descritores: Marcha. Equilibrio Postural. Idosos.
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Introduction

Human aging generates progressive mor-
phological, physiological, biochemical and psy-
chological changes that are part of the normal
life cycle and are associated with the emergence
of chronic degenerative diseases that may accel-
erate the functional decline of elderly individu-
als. Combinations of these factors compromise
the performance in the elderly, causing loss of
balance, impairment of visual, vestibular, pro-
prioceptive, and somatosensory systems and
postural control difficulties '.

Body balance is considered the most af-
fected function during the aging process '. The
prevalence of balance complaints in the popula-
tion over 65 years of age reaches 85%. Therefore,
identifying balance and gait deficits as soon as
they are apparent allows for preventive mea-
sures to be taken to avoid falls 2.

Considering these factors, the interest in
objective measures of functional balance has in-
creased since the 1990s, and scales have been de-
vised to measure balance, gait performance, risk
of falling, and related variables during rehabilita-
tion sessions. However, few studies have focused
on these criteria, and their results are insufficient
to support clinical decisions or to use as diagnos-
tic tools when the functional balance is decreased
3. Balance is assessed by a variety of tests that in-
volve different protocols and methodologies * and
can be classified into static, timed, functional, sub-
jective, and observational. Most of these tests have
been chosen for their ease and low cost, but little
is known about their correlations to each other **

Given the importance of body balance
evaluation, several instruments for evaluation of
postural control have been developed during the
search for clinical predictors of the risk of falls in
the elderly. Among the clinical tests to assess bal-
ance, the most commonly used include the func-
tional reach test (FRT), the Berg balance scale,
the “Timed up and go “(TUG) test and the Tinetti
balance test (or performance oriented mobility as-
sessment, POMA) > which have been validated in
the original language and have good reliability.

Other evaluation scales and indexes for
physical characteristics of the population with
balance and gait deficits include the Berg scales,
and the Tinetti, Katz and SPPB tests *

The scale of Tinetti evaluates specific as-
pects of gait and balance, assigning a physical
capacity score to the individual ¢, it is an estab-
lished evaluation scale validated in Brazil in
2003, and is thought to be able to detect changes
in balance and gait ”.

The short physical performance balance — SPPB
test has been used on studies about aging, as a
practical and effective tool to assess physical per-
formance and to identify risks of future disabil-
ity in elderly individuals. The test assesses three
aspects of the performance of the lower limbs:
muscle strength, gait, and balance (fundamental
components for quality of life, accepted as uni-
versal health status indicators in the elderly) ®.
The test has been validated in Brazil (2007) °.

The SPPB scale proposed by Guralnik ° has
demonstrated validity and reliability for func-
tional capacity ratings and is useful for predict-
ing early deterioration, institutionalization, and
death; it shows sensitivity to changes and is ap-
plicability in diverse communities.

Since its validation in Brazil, the SPPB test
has been used clinically on a large scale. But
whether the SPPB test provides an advantage
over the classical scales used in the evaluation
of balance and falls that show high reliability in-
dexes and sensitivities (such as the Tinetti scale)
remains to be seen. The purpose of this study
was to compare the specificities of the evalua-
tions of healthy elderly individuals with neuro-
motor pathologies made by the SPPB and Tinetti
scales. We suspected the SPPB scale would be
more specific than the Tinetti scale due to great-
er detail in its application.

Materials and methods

This was a transversal study in which we
selected individuals according to inclusion and
exclusion criteria. We recruited participants from



the Elderly Community Center in the city of Coari
(Amazonas, Brazil) and the Physiotherapy Clinic
of the Institute for Health and Biotechnology,
Federal University of Amazonas (ISB - UFAM),
who agreed to participate in the study and signed
Free and Clear Consent Term (FCCT) forms ap-
proved by the Research Ethics Committee of the
UFAM. The Coari city is located on the banks of
the Solimées River, 363 km from the state capital,
Manaus, and is located in the central region of
the state of Amazonas (Brazil). According to the
2010 census, the city has a geographical area of
57921914 km?, and a low population density_1.3
persons/km?. The total population recorded in
the 2010 census was 75,965 inhabitants and of this
total, 4.5% was made up of individuals above 60
years of age '°. The city presented an HDI of 0.627
in 2000, while Brazil had an average HDI of 0.757.
The inclusion factors required individuals to be
between 60 and 75 years of age, to be residents
of the city of Coari, to be free from uncontrolled
chronic diseases (e.g. hypertension, diabetes mel-
litus), to be able to stand up, and to agree with
the terms of the research (described in the FCCT)
according to the ethical principles in Resolution
466/12 of the National Health Council. We ex-
cluded individuals unable to respond to the com-
mands of the tests, those who had suffered frac-
tures in the past two years, and had those who
did not attended the data collection event. The
Ethics Committee of UFAM approved this study
with CAAE Number 13657313.8.0000.5020.

We conducted a Physiotherapy Clinic at
ISB-UFAM as a pre-assessment evaluation to de-
tect neuromotor injury cases across the sample
universe with 103 elderly individuals (57 with-
out cerebral injury and 46 with cerebral injury).
After these evaluations, we classified individu-
als into two distinct groups according to the
presence or absence of cerebral injury.

A researcher, blinded to the pre-assess-
ment, selected twenty individuals of the group
without injury for the S group and 19 individuals
with cerebral lesions for the P group. After as-
sembly of the groups, we applied two functional
performance tests validated for the Portuguese

language (SPPB protocol ¢ and Balance Index
and Tinetti Gait 7) to each individual.

The SPPB evaluates three balancing posi-
tions: with feet together, semi-tandem, and tandem.
Participants able to maintain the position with feet
together and semi-tandem for 10 seconds are as-
signed 1 point, those who do not keep the position
during this time or refuse to try, are not awarded
points; participants able to hold the tandem position
for 10 seconds are assigned 2 points; those remain-
ing in position between 3 and 9.99 seconds are as-
signed 1 point, and to maintaining the position for
a time less than 3 seconds are awarded no points.
The total value of the balancing test is given by the
sum of the three positions, with a maximum score
4 points. Gait velocity is assessed as follows: in-
dividuals are asked to walk with their usual step
for a distance of 4 meters. Two walks are timed
and the score is the time of the shorter walk. The
maximum score is 04 points, the lower the speed,
the lower the score. The lower limb strength test is
performed with individuals sitting and standing
up from their chair five times in a row, without
using their upper limbs for support. The maxi-
mum score of the lower limbs strength test is 4
points. The scale evaluates all items from a score
of 0 (worst performance) to 12 points (best perfor-
mance). The test result may be graduated: zero to
3 points in cases of very poor performance; 4-6
points in cases of low performance; 7-9 points in
cases of moderate performance; and 10-12 points
in cases with good performance °.

The Tinetti test evaluates balance and gait ab-
normalities, it consists of 16 items, where nine are
for body balance and seven for the gait. The Tinetti
test classifies the aspects of balance (sitting, rising,
standing and turning 360°) and also changes of
position with eyes closed. During the gait evalua-
tion the height and stride length, distance from the
step, symmetry and continuity of steps, the ankle
distance, and other variables are considered. The
score for each exercise varies from 0-2, where a
lower score indicates a poorer physical ability. The
total score (28 points) is the sum of body balance (16
points) and gait scores (12 points), the higher scores
reflect better individual performances”.
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We applied the protocols for each test on
alternate days, to avoid test outcome interfer-
ence due to possible fatigue or muscle pain. We
also respected the same place and application
times, to eliminate biases from changing climate
and environments. On the first day we started
with the Tinetti Index and after 48 hours we ap-
plied the validated version for the Portuguese
language SPPB.

We used descriptive statistics for data pro-
cessing and analysis. We presented results as
averages and standard deviations, or as absolute
and percentage values as appropriate. We used
the R Graphis program to further evaluate the
data statistically: ANOVA multivariate test (for
comparison between two variables in the same
group and for comparison of the same variable
between different groups); finally, we identified
correlations between the gait and balance vari-
ables in Tinetti and SPPB tests. We considered p
<0.05 as statistically significant.

Results

The purpose of our research was to com-
pare the specificities of SPPB and Tinetti scales
for the evaluation of healthy elderly individuals
with neuromotor pathologies.

From 39 participants, those who fit the cri-
teria for the S group (n = 20) had an average age
of 69.6 years + 7.08 years, and included 14 (70%)
women and six men (30%). On the other side, the
individuals in the P group (n = 19) had an aver-
age age of 72.21 years + 10.75, and 10 (52%) were
men and 9 (48%) women.

Table 1 lists the results of Tinetti and SPPB
tests for groups S and P.

Table 1: Tinetti and SPPB S and P groups mean scores

Table 2 shows the sociodemographic and
clinical data of the individuals in the study pop-
ulation. We found no correlation between the
items evaluated and the results of the tests.

Table 2: Sociodemographic and clinical
data of elderly in the city of Coari-AM

Variables Number (n) %
Sex
Male 16 41,03
Female 23 58,97
Marital status
Married/ with a partner 20 51,28
Without a partner 19 48,72
Occupational situation
Retired / Pensioner 33 84,62
Unemployed 1 2,56
Active 5 12,82
Education
llliterate 17 43,59
Elementary School 20 51,28
High school 2 513
Clinical Onsets *pathological group

AVC/AVE 8 42,10
Parkinson 6 31,59
Alzheimer 4 21,05
Polyneuropathy 1 5,26

Authors data.

The SPPB test proved more sensitive than
the Tinetti test, because it uncovered minimal
gait and balance disturbances that were not
identified by the Tinetti test (Figure 1).

We found a correlation between balance,
gait, and strength of the lower limbs in the SPPB
test and the balance and gait in the Tinetti test,
but when the balance results in the SPPB test were
compared to those in the Tinetti test, the correla-
tion disappeared, the same
applied to the gait evaluation.

Grou TINETTI| TINETTI | TINETTI| SPPB SPPB | SPPB | SPPB
oup Balance Gait Total |Balance| Gait Chair | Total

S (n=20)| 15,65 11,5 27 3,35 2,6 2,35 8,2

P (n=19)| 12,21 8,26 20,53 2,58 1,63 1,10 5,37

Authors data.

The Tinetti test showed
more clear differences be-

tween individuals with gait

disturbances and those with-
out them than the SPPB test,



.’
£ ';'l' -
o8 i, |

1 -

E g1

Ll L] L]
h
o ’ ’
& 48 ..‘

[ * el 0% [

: Y **TINETTI! does not evaluate MAI strangth,
pathological . iduais with high scores in TINETTI.

Figure l: Distribuition of scores Tinetti and
SPPB

Authors data.

but this last one was able to uncover smaller mo-
tor behavior differences (Figure 2).

L]

%8
L&
L2
I w

B
E [~

E A & & = .

L] -:. * pe00s

*ETINETTI doas nol evalsale MUY strength,
* inchvidunis wilh high scomes in TIMETTI

Figure 2: Interaction between the strands
Authors data.

We left the lower limbs’ strength out of
the analysis in SPPB, and we found no statistical
difference when compared to the overall evalu-
ation (Figure 3).
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Discussion

Different methods can be used to evaluate
the postural balance and identify the nervous
system adaptations for maintaining stable pos-
tures, which probably do not produce the same
effect of sensory disturbance. Other studies
have compared the results of balance tests re-
flecting different proprioceptive disturbances.
However, whether different methods identify
similar proprioceptive disorders, allowing for
comparisons between groups or experimental
conditions is unclear .

The evidence in the literature suggests the
existence of a positive correlation between equi-
librium and gait tests, and these are considered
complementary to each other, requiring their
joint application to evaluate balance in the el-
derly population 4111213,

Among the many balance and gait scales,
SPPB and Tinetti are some of the most reliable
and valid. Although the SPPB application time
is the highest of all the tests, the reliability of its
results was found to be higher than those of all
the other tests analyzed'. Our results showing
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the higher diagnostic specificity of SPPB than
that of the Tinetti test, suggest a clinical advan-
tage with the adoption of the SPPB as a standard
clinical evaluation instrument.

We found a higher specificity for SPPB
than for Tinetti results. The SPPB scale present-
ed more dispersed scores for the two groups
than the Tinetti scale, reflecting better resolu-
tion of the differences in the physical quality of
gait and balance of the groups. By contrast, the
Tinetti scale showed a higher concentration in
high scores for the healthy group. Thus, some
individuals screened as requiring intervention
by the SPPB test, were regarded as normal ac-
cording to their Tinetti results.

After comparing gait and balance ques-
tions within the same tests, Nakano found a
strong correlation between the scores of the bal-
ance and gait domains. ¢® Another study found
no significant correlations between gait velocity
and balance, and suggested that the gait veloc-
ity could decline independently of the balance
level of an individual . In our study, we found
a positive correlation between balance, gait,
and lower limb strength according to SPPB re-
sults, and between balance and gait according
to Tinetti results.

When comparing the same variables be-
tween different tests, Karuka et al presented
a positive correlation between the Berg bal-
ance scale (BSE) scores and those of the Tinetti
test. ' In our study, the comparison between
the SPPB balance and the Tinetti equilibrium
yielded a negative correlation, i.e. individuals
who achieved high equilibrium performance in
Tinetti did not repeat it in SPPB, the same was
true for gait scores.

The reliability of the SPPB scale has been
confirmed by studies that showed correlations
between pathological situations and the test
scores. 1617181920 This reinforces the validity of
our results confirming the advantage of the
SPPB evaluation for the sample.

In this study, the Tinetti scale was able to
differentiate well the individuals in the S and
P groups (higher S score), while the SPPB test

presented scattered scores for both groups, and
it was impossible to differentiate individuals be-
tween the groups based on the test scores alone.
However, as the individuals in the P group did
not present the same degree of impairment, the
SPPB was more specific for detecting perfor-
mance decreases as evidenced by the gait and
balance quality score dispersion. The SPPB was
able to detect small differences in the quality of
gait and balance that remained unidentified by
the Tinetti test, indicating the greater reliability
of the SPPB test for clinical evaluations in simi-
lar populations.

This is the first study comparing the SPPB
and the Tinetti tests. However, we are aware of
its limitations, specially the fact that we carried
out the study with a specific population, in a re-
stricted location; and, thus, our results cannot
be extrapolated to any population.

Conclusion

We found the SPPB to be more specific than
the Tinetti test in our population, due to the sig-
nificant difference in scores obtained between
the groups of individuals (we found major dif-
ferences between the results of gait and balance
in both groups), with a difference in the physical
quality of the individual in gait and balance. The
SPPB test was able to detect smaller differences
in gait and balance quality than the Tinetti test.
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