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Abstract

Introduction: Human T-cell lymphotropic virus type-1-associated myelopathy/tropical spastic paraparesis (HAM/TSP) may
lead to reduced functional mobility and balance. It is important to establish specific parameters that identify these changes and
predict the risk of falls in these patients. The aim was to compare balance, functional mobility, and occurrence of falls among
patients with and without HAM/TSP and to suggest values to predict the risk of falls in these patients. Methods: A cross-
sectional study in patients with and without HAM/TSP involved balance assessments based on the berg balance scale (BBS) and
functional mobility evaluation based on the timed up and go (TUG) test. From reports of falls, the sensitivity, specificity, and best
cutoff points for the risk of falls assessed by these instruments were established using the receiver-operating characteristic (ROC)
curve; 5% alpha was considered. Results: We selected 42 participants: 29 with HAM/TSP and 13 without HAM/TSP. There
was a statistically significant difference in the occurrence of falls, balance, and functional mobility between the groups (p<0.05).
Good accuracy was determined for the BBS (77%) and TUG test (70%) and the cutoff points for the risk of falls were defined
as 50 points for the BBS and 12.28 seconds for the TUG test. Conclusions: Patients with HAM/TSP present reduced functional
mobility and balance in relation to those without HAM/TSP. The risk of falls increased for these patients can be evaluated by the
values of 50 points using the BBS and 12.28 seconds using the TUG test.
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INTRODUCTION

Human T-cell lymphotropic virus type-1 (HTLV-1)-
associated myelopathy/tropical spastic paraparesis (HAM/TSP)
is a neurological disorder caused by demyelination and axonal
destruction of the spinal cord'-. This health condition is more
prevalent in women older than 40 years of age®®. Patients with
HAM/TSP have motor, sensory, and autonomic alterations,
which may influence gait performance, balance maintenance,
and functional mobility*“. All these factors have an impact on
the occurrence of falls*!°.

Studies report that the earliest clinical presentations of HAM/
TSP are reduction of muscle strength®3!21> and spasticity in
the lower limbs>*!>, Muscle weakness occurs mainly in the hip
flexors and ankle dorsiflexors, and spasticity mainly affects hip
adductors and ankle plantiflexes®, which may have repercussions
on balance reactions and functional mobility. These alterations
may lead to a reduction in functional capacity, especially in the
scope of mobility®. Most of these patients evolve to locomotion
with some type of assistance>®!121416,

HAM/TSP remains a neglected health condition', but
deserves attention due to its functional repercussions. Few
studies have previously addressed the issue, but balance and
functional mobility were not evaluated simultaneously in
patients with HAM/TSP. Therefore, the present study becomes
relevant, and may help to delineate the functional profile of
these patients, as well as suggest values that predict the risk of
falls. Therefore, the aims of this study were to compare balance,

Body balance, because it is a functional ability, depends on
motor and sensory factors'’. Altered balance, as well as these
factors, can affect functional mobility, since this depends on
the ability to perform transfers and gait in a stable manner!".
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functional mobility, and the occurrence of falls among patients
with and without HAM/TSP and to suggest values to predict

the risk of falls in patients with HAM/TSP.
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METHODS

A cross-sectional study was conducted between March
and December 2016, with patients with a confirmed diagnosis
of HAM/TSP according to the criteria of the World Health
Organization'’, who attended a reference center for assistance
and research on family members and were infected with HTLV-
1 in the city of Salvador, Bahia, Brazil. This study included
individuals of both sexes, aged between 18 and 65 years, who
had independent gait, with or without using a walking aid.
Those with amputated limbs, psychiatric disorders, rheumatic or
orthopedic diseases, and other associated neurological disorders,
which could influence balance and functional mobility, as well
as pregnant women, were excluded.

An evaluation was conducted in a single moment, when
were evaluated sociodemographic and clinical data, balance,
and functional mobility. Balance was evaluated using the Berg
Balance Scale (BBS)', and functional mobility using the Timed
Up and Go (TUG) test'". The BBS consists of 14 items that
evaluate body balance based on the execution of activities that
require the maintenance of postural control. Each item is scored
from 1 to 4, with the scale including a total of 54 points, and
there is no previous cutoff point to forecast the risk of falls for
patients with HAM/TSP. To perform the TUG test, the individual
initiates the sit-up test, stands up after the examiner's command,
walks three meters as previously marked, returns, and sits down.
This activity was timed with the aid of a chronometer of the
brand Herweg®.

The occurrence of falls in the last three months was
investigated, with falls being defined as inadvertently remaining
on the ground or at a lower level, excluding intentional changes
in position to support furniture, walls, or other objects".
Participants were categorized as fallers when they reported two
or more episodes of falls. Reports of falls were used to identify
the cutoff points for the BBS and TUG test among the fallers.

The database was established using Microsoft Excel and
analyzed using R v.3.1.3 software. Descriptive analysis was
performed to identify the general and specific characteristics of

the studied samples using absolute and relative frequencies for
qualitative variables, such as sex; mean and standard deviation
for quantitative variables of normal distribution, such as age and
mediation; and quartiles for non-normal distribution variables.
To verify the normality of the data distribution, we used the
Shapiro-Wilk test.

To verify the existence of associations between the
qualitative variables, we used Fisher's exact test and among the
quantitative variables according to the study groups, we used the
Student's t test or non-parametric Mann-Whitney U test when the
distribution was non-normal. To identify the cutoff points that
maximized sensitivity and specificity for the BBS and TUG test,
for patients with HAM/TSP, we generated receiver-operating
characteristic (ROC) curves. The significance level established
for this study was 5%.

According to the online calculator of the Laboratory of
Epidemiology and Statistics of the University of Sdo Paulo
(LEE), using a standard deviation of 3, a difference to be
detected in 3 seconds between the values of the TUG test,?
adopting alpha of 5% and study power of 80%, allowed for the
estimation of a sample of 12 participants in each group.

Ethical considerations

This project is part of a major project, approved by the
Research Ethics Committee, with CAAE 49634815.2.0000.5628.
Signatures of consent from the participants were required, based
on the 466/12 Resolution of Brazilian Council of Health.

RESULTS

We selected 42 participants: 29 with HAM/TSP and 13
without HAM/TSP. The analyses of the sociodemographic and
clinical characteristics are presented in Table 1, where it is
possible to observe that there were no statistically significant
differences between the groups, except for the use of walking
aids, which confirms the homogeneity among them for viability
of the comparisons.

There were differences between patients with and without
HAM/TSP in relation to the occurrence of falls (Table 2).

TABLE 1: Demographic and clinical characteristics of 42 participants with and without HAM/TSP.

HAM/TSP

Variable Total (n=42) with (n=29) without (n=13) P value
Age (years)

average/SD* 51.02+9.83 51.79 £10.05 49.31+£9.48 0.456
Gender, n (%)**

female 29 (69.04) 19 (65.5) 10 (76.9) 0.719
Use of walking aids, n (%)** 16 (38.1) 16 (55.17) 0 0.001
Brown skin color, n (%)** 20 (47.7) 13 (44.82) 7 (53.84) 0.197

HAM/TSP: human T-cell lymphotropic virus type-1-associated myelopathy/tropical spastic paraparesis; SD:standard deviation. *T test. **Fisher's exact test.
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TABLE 2: Occurrence of falls (intergroups).

HAM/TSP
Occurence of falls, n (%) with (n=29) without (n=13)
None 3(10.3) 8 (61.5)
One 4(13.7) 2 (15.3)
Two 1(3.4) 1(7.6)
More than two 21(72.4) 2 (15.3)

HAM/TSP: human T-cell lymphotropic virus type-1-associated myelopathy/tropical spastic paraparesis. Fisher's exact test, P=0.001.

The ROC curve was constructed to show the association
between the BBS and TUG scores and the occurrence of self-
reported falls (Figure 1). The accuracy measured by the area
under the curve was 77% for the BBS and 70% for the TUG
test, with a sensitivity of 96.2% and specificity of 66.7% for
the BBS and a sensitivity of 84.62% and specificity of 66.7%
for the TUG test.

There was a major difference between the groups regarding
the performance of balance and functional mobility (Table 3),
and in relation to the risk of falls. Figure 2 indicates the risk
of falls, determined based on the BBS (89.7%) and TUG test
(79.3%).

DISCUSSION

In the present study, it was observed that patients with HAM/
TSP were female, older than 40 years, and with necessity of
some aid for locomotion. These findings are consistent with
the sociodemographic and clinical profile found in previous
studies>”#12. Some authors suggest that many patients with
symptomatic HAM/TSP may even require wheelchairs!'>!,

It was verified that these individuals, when compared with
patients without HAM/TSP, present balance deficits, reduced
functional mobility, and a greater occurrence of falls. In addition,
it was possible to establish a cutoff point for the prediction of
falls, based on the BBS and TUG test. The mean values in the
study participants obtained using these scales, the cut-off points,
and the occurrence of falls reported in the 3-month period
showed that the risk of falls is high in this population.

The significant occurrence of falls in this population was
previously reported®!, as it is also pointed out as a major event
with severe complications in patients with multiple sclerosis
(MS), an equally demyelinating disease?’. This may be because
some of the muscles most affected by the disease are responsible
for balance reactions®?'.

The deficit in body balance evidenced by patients with
myelopathy can occur due to reduced muscle strength>*!3, and
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spasticity in the lower limbs>*!4, With reduced muscle strength,
there is a greater dependence on the performance of functional
activities’. Authors have pointed to the presence of sensory
alterations, which may further compromise the maintenance
of postural control**. In addition, some studies address the
probable occurrence of associated brain lesions, which may
affect motor control deficits®.

Functional mobility is dependent on several factors,
including gait and transfer ability, balance, and muscle
strength'', and all these factors are compromised in these
patients®!*, It has been found that mobility becomes one of the
greatest difficulties for these patients®, and it was identified that
more than 70% of women with HAM/TSP exhibited reduced
mobility and locomotion'.

To obtain a reference value that identifies the risk of falls in
patients with HAM/TSP, cutoff points were established for the
BBS and TUG test. These values become important in that they
can identify patients who are most likely to experience falls.
These may serve as parameters for earlier rehabilitation, since
it has been observed that people with HTLV-1 can present with
motor and sensory alterations, even without the development of
HAM/TSP"*5. Comparable values were established to detect
clinical significance in patients with MS: 47 points for the BBS
and 10.6 seconds for the TUG test?’. Although the best mode
of study to establish cutoff points is longitudinal, data on falls
recorded in cross-sectional studies may establish a reference
value, even if it is provisional.

Thus, the importance of these patients to be included in
rehabilitation programs to improve balance and functional
mobility and reduce the occurrence of falls is highlighted.
Some treatment protocols have already been proposed'®?"28,
but new clinical trials are still needed to determine effective
rehabilitation strategies to improve functional mobility and
balance in these patients.

This study had the advantages of presenting the balance and
functional mobility profiles of patients with HAM/TSP, with
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FIGURE 1: ROC curve of association between BBS and TUG and occurrence of falls. TUG: timed up and go; ROC: receiver-operating characteristic;

BBS: berg balance scale; Cl: confidence interval.

TABLE 3: Performance of balance and functional mobility intergroups. with and without HAM/TSP.

HAM/TSP
Variable with (n=29) without (n=13) P value
Median/quartiles
BBS* 40 (36-48) 55 (55-56) <0.001
TUG* 17.5 (12.8-27.2) 8.5(7.8-8.9) <0.001

HAM/TSP: human T-cell lymphotropic virus type-1-associated myelopathy/tropical spastic paraparesis; BBS: berg balance scale; TUG: timed up and go.

*Mann-Whitney.
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FIGURE 2: Risk of falls intergrouped based on the BBS and TUG test,
in patients with and without HAM/TSP. TUG: timed up and go;
HAM/TSP: human T-cell lymphotropic virus type-1-associated myelopathy/
tropical spastic paraparesis; BBS: berg balance scale. *Fisher's exact test.

the inclusion of a comparison group of individuals without the
disease. In addition, the cutoff point for established fall hazards
may facilitate the identification of possible fallers. However, it
is necessary that longitudinal studies be performed to validate
the proposed cutoff points for the prediction of falls over time.

Accordingly, it can be concluded that patients with HAM/
TSP present with balance deficits, reduced mobility, and a
higher occurrence of falls, when compared to those without
myelopathy. The cutoff points for the risk of falls established for
this population were 50 points for the BBS and 12.28 seconds
for the TUG test.
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