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ARTICLE

The effect of home exercise on the
posture and mobility of people with
HAM/TSP: a randomized clinical trial

Efeitos de exercicios domiciliares sobre a postura e mobilidade de
pessoas com HAM/TSP: ensaio clinico randomizado

Renata de Sousa MOTA', Maira Carvalho MACEDO2, Sandra CORRADINI®45, Naiane Aradjo PATRICIO®,
Abrahado Fontes BAPTISTA’, Katia Nunes SA*

ABSTRACT

Background: Physical therapy has positive results in people with tropical spastic paraparesis (TSP). However, mobility and distance from
rehabilitation centers limit the participation in outpatient programs. Objective: To evaluate the impact of a home exercise program on
the posture and functional mobility of people with TSP. Methods: A randomized controlled trial comparing three groups of people who
performed guided exercises from a guidebook for six months: supervised (SG), unsupervised (WG), and control (CG). Primary outcomes:
postural angles (SAPO®) and functional mobility (TUG). Secondary outcomes: gait parameters (CVMob®). Results: The protocol described
in the guidebook improved postural angles and functional mobility. There were also positive gait parameter effects (p<0.05). SG presented
better responses than WG did, but both were preferable to CG. Conclusion: Home exercises oriented by a guidebook may benefit posture,
functional mobility and gait parameters in people with TSP, and physiotherapist supervision can ensure better results.
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RESUMO

Introducédo: A fisioterapia apresenta resultados positivos em pessoas com paraparesia espéastica tropical (PET). Entretanto, a dificuldade
de locomocao e a distéancia dos centros de reabilitacao limitam a participacéao em programas ambulatoriais. Objetivo: Avaliar o impacto de
um programa de exercicios domiciliares na postura e mobilidade funcional de pessoas com PET. Métodos: Um ensaio clinico randomizado
comparou trés grupos de pessoas que realizaram exercicios guiados por cartilha: com superviséao (GS), sem supervisdo (GN) e controle (GC)
durante seis meses. Desfechos primarios: 4ngulos posturais (SAPO®) e mobilidade funcional (TUG). Desfechos secundarios: parametros
da marcha (CVMob®). Resultados: O protocolo descrito na cartilha melhorou os angulos posturais e a mobilidade funcional. Os resultados
também foram positivos para os parametros da marcha (p<0,05). O GS apresentou melhores respostas que o GN, porém ambos foram
preferiveis ao GC. Conclusdo: Exercicios domiciliares orientados por cartilha podem ser Gteis para beneficiar a postura, mobilidade
funcional e pardmetros de marcha em pessoas com PET, e a superviséao do fisioterapeuta possibilita garantir melhores resultados.

Palavras-chave: paraparesia espastica tropical; exercicio domiciliar; postura; mobilidade funcional; marcha.

The retrovirus human T-cell lymphotropic virus type 1 ~ HTLV-1-associated myelopathy (HAM/TSP) around their
(HTLV-1) infects approximately 10 million people world- fourth decade of life®. Women with less schooling and at
wide'. In Brazil, Salvador City (Bahia State) has the highest  low socioeconomic levels are the most affected®. HAM/TSP
prevalence of HTLV-1% A total of 3-5% of people infected is a chronic, degenerative and progressive inflammatory
with HTLV-1 develop tropical spastic paraparesis or process that affects the spinal cord, especially the thoracic
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region, and causes demyelination and reduced sensorimo-
tor capacity*.

The most common symptoms are lower limb muscle
weakness, hyperreflexia, hypertonia, pelvic floor dysfunction
and moderate-to-severe pain®‘. These symptoms cause pos-
tural’, locomotive® and balance’ changes, all of which affect
mobility and cause frequent falls. The impact on functional
mobility occurs between two and five years after the initial
symptom onset, and one in every five symptomatic individu-
als progresses to the wheelchair in a 10-year period®. This pic-
ture evolves to physical dependence, reduction of social
participation and productive incapacity, all of which cause
significant suffering and high costs®.

Exercises to improve functional performance have been
suggested, because they present positive results in mobil-
ity®!%!. A Pilates protocol improved cervical and trunk align-
ment, varus knee and knee flexion' and pain intensity, and
positively impacted the quality of life”®. Another home exer-
cise program increased muscle strength and length with
improved quality of life’. Proprioceptive neuromuscular
facilitation and functional exercises'® improved mobility
and balance.

Although exercise protocols present promising results for
this population, they are reduced and have not yet been tested
in a clinical trial in people with HAM/TSP. Additionally, it is
important to test a home exercise protocol guided by socio-
educational materials on a guidebook, because this method is
effective in the treatment of other chronic degenerative con-
ditions. Furthermore, it stimulates the autonomy of individ-
uals to deal with their disease'. In Brazil, the low socioeco-
nomic status observed in the HAM/TSP population limits its
access to outpatient programs. This situation is particularly
aggravating in Bahia State, because this population, for the
most part, lives within the state in regions far from rehabilita-
tion centers, which are located in the capital city of Salvador.
In view of these considerations, the hypothesis for this study
was that a home exercise protocol may benefit the HAM/TSP
population. Thus, the purpose of this study was to evaluate
the impact of a home exercise program on the posture and
functional mobility of people with HAM/TSP.

METHODS

Study design/ethical aspects

This randomized clinical trial followed the recommen-
dations of the Consolidated Standards of Reporting Trials
(CONSORT) and Resolution 466/12 of the National Health
Council. The project was approved by the Ethics and Research
Committee of Bahia School of Medicine and Public Health
(EBMSP) and registered in the Brazilian Registry of Clinical
Trials (REBEC), RBR-849jyv and UTN: U1111-1176-2858.
Data were collected from January 2014 to August 2015 in
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Salvador (Bahia), Brazil. The study population consisted
of individuals enrolled in the Multiprofessional Assistance
and Research Center for Family and Individuals with HTLV
(CHTLV) of the EBMSP.

Participant selection

Recruitment occurred from CHTLV chart analysis that
contained the clinical data on diagnosis and time of disease.
Inclusion criteria were: people aged 18 and over; both gen-
ders; HAM/TSP diagnosis; classified as definite or probable
according to World Health Organization (WHO) criteria'®;
capable of remaining in a static posture for 30 seconds and
roaming for six meters without the use of auxiliary devices
for walking. Exclusion criteria were: people affected by other
rheumatic, orthopedic or neurological diseases; absence of
more than 20% of the proposed exercise programme; people
who presented difficulties in understanding the guidelines of
the exercise programme or the used evaluation instruments.

Sample size

Sample size was calculated using the online calculator of
the Laboratory of Epidemiology and Statistics of Universidade
de Sdo Paulo®, using a standard deviation of 3.24 and a dif-
ference of 3.37 sec as parameters'® for the functional mobil-
ity measured by means of the Timed Up and Go test (TUG),
between the supervised group and the control group (c.20.05;
power=80%). A sample of 11 patients was estimated for each
of the three groups. Considering the follow-up losses, three
individuals were added per group, totaling 42 participants.

Randomization

Randomization was performed with the help of data
entry by a researcher who did not participate in the recruit-
ment, collection, tabulation or analysis of the data. The num-
bers one and two of the data allocated the participants in the
supervised group (SG); the numbers three and four, in the
without-supervision group (WG); and the numbers five and
six, in the control group (CG).

Assessment procedures

The assessment was performed by a previously trained
and blinded researcher. A single blinded physiotherapist with
an 11-year experience was responsible for the intervention.
Participants were identified with codes to perform data tabu-
lation, and blinding was only broken after the statistical anal-
ysis. It was not possible to guarantee the participants’ blind-
ing during the protocol, because all maintained relationships
in a patient association called HTLVida.

The primary and secondary endpoints of the study
were evaluated at three-time points. The first assessment
(Baseline) was performed prior to the entry into the exer-
cise program; the second, evaluated the effect of the pro-
gram after 12 weeks; the third, evaluated the effect after 24



weeks. In the first evaluation, the selected subjects received a
clarification as to the procedures and objectives of the study,
and those who agreed to participate signed the Informed
Consent Term.

The main variables of this study were the analysis of pos-
ture by SAPO®” free software and functional mobility with
the TUG, which is a quick and practical functional test based
on determining the time needed to get up from an armchair,
walk 3 m forward, turn around, walk back and sit on the
chair®. The time spent for the execution of the test is timed?..
We also analyzed, in a complementary way, gait length, gait
cycle velocity and joint, knee and ankle angles in the final sup-
port phase by CVMob® free software.

Participants were photographed and filmed with a
GoProHeron2 camera, programmed for 120 frames/sec.
This camera was connected to a tripod and positioned 2.5 m
from the participant, at a height that corresponded to 50%
of its height and 1.5 m from the chair used in the TUG in the
center of the test path with the aid of a digital chronometer
(Herweg®). The calibration was performed before data collec-
tion using a graph paper that contained two black spherical
adhesives separated by 20 cm.

The posture measures selected for the study included the
vertical alignments of the trunk angle, body angle, knee angle
and ankle angle, all according to Macédo et al.”.

The measures selected for gait analysis were gait length,
stride length and ankle and knee angles. The phase of the
gait cycle selected for analysis of the videos corresponded
to the exact moment that the individual passed the cam-
era to minimize possible distortions in the image and not
involve moments of acceleration or deceleration. Before ana-
lyzing each video, the Go Pro Studio application was used
to eliminate the “fisheye” effect in the images. Angular vari-
ables investigated bilaterally were maximal joint amplitude
of the knee, maximal articular amplitude of the ankle, articu-
lar angle in the initial balance, articular angle in the medial
balance, articular angle in the medial support and articular
angle in the final support.

Intervention procedures

Intervention details are depicted in Figure 1. The SG par-
ticipated in 12 weeks of training supervised by a physiothera-
pist via a face-to-face model, in a group, and at a frequency
of twice per week for 50 min. They continued for another
12 weeks, performing the same sequence at home, individ-
ually and autonomously. The WG performed the same pro-
gram for 24 weeks individually at home following guide-
lines provided by a physiotherapist exclusively at the first
meeting. In both the SG and WG, the stretching and muscle
strengthening exercises were guided by an illustrated book-
guide. Each exercise training session lasted 50 min. The CG
received only usual care (medical, psychological, nursing,
physiotherapeutic and medication support). The protocol of

the bookguide was compiled using theoretical kinetic models
developed by physiotherapists and patient-reported needs.
It contains illustrated stretching and muscle strengthening
exercises for specific muscle groups affected by HAM/TSP.

A monthly meeting evaluated the degree of muscular
strength achieved during challenge progression'®. Upon reach-
ing the cut-off point (6 or 7 points on a scale from 0 to 10),
the number of repetitions increased up to 15 and then pro-
gressed with increasing amplitude and charge. The stretches
were sustained statically for 30 sec in two sets for each mus-
cle group. All participants in the SG and WG received the
guidebook, elastic bands, a wooden baton and 0.5, 1 and 2 kg
dumbbells for home use.

The exercise sequence described in the guidelines corre-
sponded to (1) stretching of the posterior chain; (2) stretching
of hip adductors; (3) stretching of quadriceps and iliopsoas;
(4) strengthening of shoulder abductors; (5) strengthening
of elbow flexors; (6) wall support; (7) trunk rotation while
seated; (8) lateral inclination of trunk; (9) bridge; (10) abduc-
tion of hip; (11) adduction of hip; (12) squatting; (13) step
training; (14) plantar flexion.

Statistical analysis
The data were analyzed using SPSS 17.0 (a<0.05;
power=80%). The independent variable was the group
(SG, WG or CG), and the dependent variables were the differ-
ences between the intra and intergroup means (normal distri-
bution) or medians (non-normal distribution) at the postural
angles (in the TUG) and in the biomechanical measures of gait.
For comparing variables with normal distribution, we
used repeated-measured analysis of variance (ANOVA) and

Booklet
Bpoklet d exercises
Supervised exercises under without
Group (SG) supervision. supervision.
2 times per week :
5 times per week
Without Booklet exercises
Supervised without supervision.
Group (WG) 5 times per week
Control Did not perform the exercise
Group (CG) program of the booklet
0 24 weeks
» 12 weeks
late effect of
baseline program effect the program

Figure 1. Demonstration of groups and stages of clinical trial
evaluation.
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the Bonferroni post hoc test. The Kruskal-Wallis and Friedman
tests were used to assess variables that were non-normally
distribution. The chi-squared test was used to compare cate-
gorical variables. After the clinical trial ended, the same exer-
cise protocol was also offered to the WG and CG through an
extension activity.

RESULTS

Initially, 272 people were contacted by phone. Of these,
72 individuals were not found, 12 did not meet the inclu-
sion criteria and 10 had died. Of the 106 people who agreed
to attend the first evaluation, 61 did not agree to participate,
and thus 45 participants remained. Of this group, nine were
excluded during the period between the first and second eval-
uation for loss at follow-up. Thirty-six participants completed
the protocol (Figure 2), and all their data were analyzed in the
intent-to-treat model.

Therate of adherence to the program between the first and
second evaluation (participants who started and remained in
the study for 12 weeks) was 80%. The rate of adherence to the
program between the second and third evaluation was 66.7%.
The reasons for these dropouts were diverse (six reported dif-
ficulties with transportation, four reported injury secondary
to falls and two reported domestic priorities).

There were no differences among groups as to sociodemo-
graphic characteristics (Table 1) at baseline.

Evolution of functional mobility measured with the TUG
(main outcome) is shown in Figure 3A. Functional mobil-
ity improved in the SG and WG when compared to the CG.
Furthermore, the best responses were found in the SG.

Comparing the posture evaluations of the three groups at
the three-time points (main variables), the body was vertical
in the SG between the first and second evaluation in the right
(Figure 3A) and left (Figure 3C) profiles; there was also reduced
right knee flexion (Figure 3F), followed by right ankle angle ele-
vation (Figure 3H). Left knee flexion also increased throughout

72 non-contact

v

12 exclusions

10 deaths

50 participants did not
meet the inclusion
criteria or did not

agree to participate

1stevaluation

Randomization

v
5 exclusions
for loss of

follow-up _ ond ang 3t
evaluations

13 exclusions — Functional

for not making mobility
- : - - o

Figure 2. Flowchart for selection of the sample of people with HAM/TSP.

Arg Neuropsiquiatr 2020;78(3):149-157



the program (Figure 3G), the left ankle angle between the first
and second evaluation decreased, and this last angle increased
at the third evaluation (Figure 3I). The upright posture moved
against gravity due to the corrective effect in the postural
alighment of body rectification and extension of the right
lower limb. In contrast, left knee flexion intensified.

The WG presented trunk verticalization in the right
(Figure 3B) and left (Figure 3C3) profiles, in right anterior
body hatching (Figure 3D) and in the left profile (Figure
3E) between the first and second evaluation (Figure 3F).
There were also left (Figure 3G) and right ankle angle reduc-
tions (Figure 3H). There was an angular reduction in the
left ankle between baseline and week 12, and an increase at
the third evaluation (between 12 and 24 weeks; Figure 3I).

Despite the trunk verticalization, the WG tended to adopt
a previously displaced posture, that was accompanied by a
flexor tendency of the lower limbs.

In the CG, body verticalization was observed in the right
(Figure 3D) and left (Figure 3E) profiles. The right (Figure 3H)
and left (Figure 3I) ankle angles presented the same behavior:
between baseline and week 12 there was an angular reduc-
tion, and between 12 and 24 weeks there was an angular
increase. There was also body displacement towards the ver-
tical throughout the follow-up period, and ankle angle oscil-
lation in the first moment forward and second moment back.

The gait cycle velocity and stride length (secondary
variables), presented in Table 2, also exhibited a significant
improvement in the SG and WG as compared to the CG.

Table 1. Socio-demographic characteristics of the groups of patients with definite and probable HAM/TSP from the EBMSP HTLV

Reference Center, Salvador City/Bahia State, Brazil.

SGn=18

WG n=16 CGn=15

Total N=49 n (%) n (%) n (%) p-value
Sex
Women 12 (66.7%) 11 (68.8%) 9(60.0%) **0.867
Age (years old, X £ SD) 55.4+10.5 83131 49.7+8.7 ##50.331
Self-reported skin color
White 0 2(12.5%) 1(6.7%)
Black 10 (55.6%) 5(31.3%) 10 (66.7%)
Brown 8 (44.4%) 8(50.0%) 4(26.7%) 7
Yellow 0 1(6.3%) 0
Schooling*
Illiterate 1(5.6%) 0 0
Incomplete elementary school 7 (38.9%) 5(31.3%) 4(26.7%)
Complete primary education 4(22.2%) 5 (31.3%) 3 (20.0%) -
Complete high school 3(16.7%) 4(25.0%) 6 (40.0%)
Complete Higher Education 3(16.7%) 2(12.5%) 2 (13.3%)
Social class-ABEP*
Classes Band C 11(61.1%) 12 (75.0%) 7 (46.7%)
**0.270
ClassesDand E 7 (38.9%) 4(25.0%) 8(53.3%)
Marital Status
Married 5(27.8%) 6 (37.5%) 7 (46.7%)
#0532
Not married 13(72.2%) 10 (62.5%) 8(563.3%)
Occupation
Active 10 (55.6%) 5(31.3%) 7 (46.7%)
**0.359
Inactive 8 (44.4%) 11 (68.8%) 8(53.3%)

SG: Group with supervision; WG: Group without supervision; CG: control group.*Brazilian Economic Classification-ABEP 2013, **Chi-square, ***Anova; p<0.05.
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Figure 3. Primary Variables: A — Evolution of the functional mobility measured with the TUG — SG vs.CG (p=0.047; Post

Test: p<0.05); WG vs.CG (p=0.041; Post Test: p<0.05); SG vs. WG (p=0.07); B — Intragroup analysis of the vertical alignment of the
trunk in the right profile (p<0.001); C — Intragroup analysis of the vertical alignment of the trunk in the left profile (p=0.013);

D — Intragroup analyzes of body vertical alignment in the right profile (p=0.004); E — Intragroup analyzes of body vertical
alignment in the left profile (p=0.027); F — Intragroup analyzes of the knee angle right (p=0.029); G — Intragroup analyzes of
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in people with TSP/HAM who participated in a program of home exercises with and without supervision in the 1t evaluation
(baseline/15t evaluation), after 12 weeks (2" evaluation) and 24 weeks (3 evaluation) of follow-up.
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DISCUSSION

The results of the present study confirmed that a home
exercise program may benefit the posture and functional
mobility of individuals with HAM/TSP. Comparisons among
the groups suggest that both the SG and WG presented better
results than the CG in the evaluated parameters.

Orthostasis is the preliminary stance for efficient walk-
ing. Body segment alignment allows a fluid and precise dis-
placement with less energy expenditure®. Knee flexion, as
observed in the present sample, predicts compromised gait
execution. There are strong correlations between the func-
tional levels of ambulation and the strength of knee extensors
and plantar flexors®. Due to the complementary nature of the
information, the present study opted to analyze both ortho-
static posture and functional mobility.

There was better posture alignment in the SG compared
to the WG, data that reinforce the need for professionally
supervised training to obtain better results with the guide-
book. Exercise execution with compensatory patterns can
generate maladaptive plasticity in the brain®. The CG pre-
sented greater verticalization, which can indicate greater
difficulty for postural control and increased risk for falls®,
because a more flexed posture can attempt to lower the cen-
ter of gravity to improve balance. Future longitudinal studies
should evaluate the correlation of the height of the center of
gravity with the occurrence of falls to confirm this hypothesis.

Regarding the overall results of the protocol on posture,
despite the tendency to assume a more aligned posture by

the corrective treatment effect in the SG, there was a con-
comitant right lower limb extension response with flexion
enhancement in the left knee. This discrepancy between the
lower limbs may translate into asymmetrical muscle weak-
ness, which involves more complex neuromechanical motor
patterns®. An electron micrograph study performed in people
with HAM/TSP suggests the presence of peripheral neuropa-
thy with asymmetric predominance.

A good preliminary alignment of the body segment
improves balance reactions during movements®. This con-
cept was reinforced by the TUG results among the groups.
Comparison of the TUG averages at the three-time points
revealed that the SG responded better than the WG.
However, the WG also presented better results when com-
pared to the CG. This finding allows us to affirm that using
the guidebook improves functional mobility, even if only with
basic guidelines. However, better results are achieved with
previous training supervised by a physiotherapist.

Some reasons for the implementation of home exercise
programs can be noted, such as restriction of places with
rehabilitation services, difficulties with transportation and
lack of companions. This modality was applied in other sim-
ilar chronic conditions with positive impacts on improving
functional mobility'"*.

Research also revealed that gait cycle velocity and stride
length measured during the TUG exhibited differences among
groups. Both the SG and WG increased gait speed, although a
loss of 0.5 m/sec was expected for a 6-month follow-up period®.
Previous studies in this population applied gait velocity tests

Table 2. Comparisons of velocities and stride length of individuals with HAM/TSP.

Variable Lower GROUP 1st Evaluation 2" Evaluation 3™ Evaluation Intra group Intergroup
limb Total (n=36) X(SD) X(SD) X (SD) p* B&
SG (n=15) 0.53(+0.28) 0.56 (+ 0.24) 0.59 (+0.22) 0.039 SGvs.CG 0.002
Right WG (n=10) 0.49 (£ 0.25) 0.48 (= 0.26) 0.63 (+0.33) 0.042 SGvs.WG 0.043
Speed of the
gait cycle CG (n=11) 0.58 (+0.29) 0.58 (+0.31) 0.56 (+0.28) 0.097 WGvs.CG 0.035
(meters/ SG(n=15)  0.52(x0.29)  0.57(x0.27)  0.59(0.26) 0.041 SGvs.CG 0.019
seconds)
Left WG (n=10) 0.48(+0.27) 0.51(+0.31) 0.55 (£ 0.33) 0.041 SGvs.WG 0.047
CG (n=11) 0.57 (£ 0.28) 0.58 (£ 0.29) 0.57 (£ 0.24) 0.086 WGvs.CG 0.021
SG (n=15) 0.80 (+ 0.26) 0.82 (+0.21) 0.85(+0.21) 0.048 SGvs.CG 0.044
Right WG (n=10) 0.78 (+ 0.17) 0.77 (+ 0.23) 0.77 (+ 0.32) 0.092 SGvs.WG >0.05
Pass Length CG (n=11) 0.81(+0.26) 0.81(+0.31) 0.80 (+ 0.25) 0.073 WGvs.CG >0.05
(meters) SG(n=15)  0.83(+0.26)  0.82(+0.24) 079 (+0.24) 0.746 SGvs.CG >0.05
Left WG (n=10) 0.74 (+ 0.28) 0.75(+ 0.28) 0.74(+ 0.32) 0.732 SGvs.WG >0.05
CG (n=11) 0.83 (£ 0.25) 0.86 (+ 0.28) 0.85 (£ 0.27) 0.802 WGvs.CG >0.05

*p-value assigned to a<0.05 and power of 80%. X: mean; SD: standard deviation; THE NEW: Post Test Bonferroni; MID: lower right limb; MIE: left lower limb; SG:

Group with supervision; WG: Group without supervision; CG: Control group.
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with the justification of cardiorespiratory fitness assessment,
acceleration and cadence®. However, this parameter is limited
by age, weight, height, muscle strength and presence of spastic-
ity®. The TUG is an intriguing tool for monitoring the functional
mobility of people with HAM/TSP, because it allows for more
complex evaluations of motor control.

Although home-based exercises were already evaluated in
people with HAM/TSP", the present study tested this modal-
ity with a guidebook developed within an evidence-based
clinical practice model (randomized clinical trial). The pro-
tocol tested in this context included the best available evi-
dence, clinical experience from physiotherapists, low-cost
resources and the patients own perceptions. Thus, we sought
to respond to the model recommended by the WHO for bio-
psychosocial assistance while simultaneously stimulating
autonomy and promoting human dignity*.

Notably, gait degradation in individuals with HAM/TSP
is known and expected throughout the functional evolu-
tion of the progressive disease®?***, The follow-up losses
observed in the present study confirm the adherence diffi-
culty to outpatient programmes. Therefore, it is important to
understand that simple maintenance of the condition itself
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