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ABSTRACT  | HTLV-1 is frequently associated with 
myelopathy/tropical spastic paraparesis (HAM/TSP), 
which in turn brings several functional alterations to 
the individual, including changes in gait. Objective: 
To systematize the scientific findings on the temporo-
spatial gait parameters in individuals with HTLV-1. 
Methodology:  This is a systematic review of the 
scientific literature. The primary search of the articles 
was performed in the Pubmed, Scielo and Bireme 
databases, and observational studies were included 
that evaluated gait changes in individuals with HTLV-1. 
The search strategy was conducted by two researchers 
apart and the divergences resolved by consensus.  
Results: Firstly, it has found 40 studies and considering 
them, it was included two studies that investigated the 
changes in gait performance among the individuals 
with HTLV-1, within a total of 97 individuals. 
Conclusion: This systematic review identified changes 
in gait pattern among individuals with tropical 
spastic paraparesis/myelopathy associated to HTLV-
1; functional changes in muscle groups of the lower 
limbs and slowing gait speed are among the main 
findings, but the lack of published work on the subject 
makes it difficult to access information. Therefore, it is 
suggested that new approaches be made for a better 
understanding of this topic.
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Human T cell lymphotropic virus (HTLV) or T cell 
lymphotropic virus is a type of virus belonging to the 
retroviridae family1,2,3. Currently, the most endemic 
areas in the world are Japan, India, Oceania, 
Equatorial Africa, South and North America, but 
the prevalence of HTLV is variable4. In Brazil about 
2.5 million individuals are infected, the highest 
attendance is in the North and Northeast regions5. 
HTLV-1 is often associated to tropical spastic 
myelopathy/paraparesis (HAM/TSP)6, which can 
lead to a number of changes, such as: weakness, 
spasticity in the lower limbs, deficits in maintaining 
swing and difficulty to perform the gait7.

Human gait means a recurrence of movements of 
the lower limbs that move the body forward while 
simultaneously maintaining it stable during the 
support8. In general, spasticity becomes the main 
limiting factor for the gait7. This is due to the general 
impairment of the hip and lower limb muscles, where 
there is a decrease in ambulation, swing dynamic 
and fatigue9.
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INTRODUCTION

METHODS

It is a systematic review of the literature in 
according to the methodology proposed by 
Cochrane Collaboration. The search for the articles 
was carried out in the databases  Pubmed, Scielo 
and Bireme with the following descriptors: Gait; 
Human T-lymphotropic virus 1; spinal cord diseases; 
Tropical spastic paraparesis. through Boolean 
operators (AND and OR), without delimitation of 
time and language. The search was conducted by 
two independent researchers and the divergences 
resolved by consensus. We used the search strategy 

In a research about two groups of individuals with 
multiple sclerosis (MS), which is also a demyelinating 
disease and can lead to changes in movement and 
disturbances in the gait10,11, such as HAM/TSP, a 
significant difference was observed between the 
speed and muscle activity of the lower limbs during 
the gait11. In another study about patients with 
myelopathy associated to HTLV-1, it was shown that 
an intense muscle weakness has a negative impact 
on quality of life (QOL), daily life activities (ADL) 
and ambulation12.

This study aims to understand the changes in 
temporospatial parameters during the gait in 
individuals with HTLV-1. These individuals are often 
related to functional repercussions, mainly in gait. 
Therefore, the informations of the current study will 
help to detect the main alterations of the gait pattern 
and may subsequently establish a treatment protocol 
in the gait of individuals with HTLV-1. The main goal 
of this study is to systematize the knowledge about 
the temporospatial gait parameters in individuals 
with HTLV-1 associated to HAM/TSP.

“Gait AND (Human T-Lymphotropic virus 1 OR spinal 
cord diseases OR Tropical spastic paraparesis) AND 
(evaluation OR assessment)”.

After the initial search of articles, critical analysis 
of titles, analysis of abstracts and exclusion of 
duplicates, the references were consulted and the 
methods were reapplied, getting a final selection 
of articles. Description of the flowchart in table 1, 
shown below.
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Table 1. Flowchart of Extraction and Data Collection

ELIGIBILITY CRITERIA

Inclusion criteria were observational studies that investigated the gait in patients with spastic myelopathy/
tropical spastic paraparesis associated to HTLV-1. It was excluded the studies of test validation, treatment 
protocol, drug treatment and studies associated to other pathologies. 

METHODOLOGICAL QUALITY ANALYSIS 

For the evaluation of the methodological quality and risk of bias of the studies, the scale of Agency for Health 
Care Reseach and Quality (AHRQ) was used, modified and adapted by West et al13. This scale was designed to 
evaluate the quality of observational studies and are analyzed by the following components: Study questions, 
population, comparability of subjects for observational studies, exposure, outcome measures, statistical analysis, 
results, discussion and financial support. The studies were classified in each item of these as “low risk” when 
clearly described, “high risk” when not described and “uncertain risk” if it is not clearly described in the text. 
Methodological analysis is available in the table 2.

Table 2. Evaluation of the methodological quality of observational studies by the Agency for Healthcare Research and Quality (AHRQ).
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It was found 40 studies, from which one was 
included after the analysis of the title and abstract, 
and one more was included after the search in the 
bibliographical references, 39 were excluded, 26 
because they were describing other pathologies, 7 
because they associated to drug treatment, 4 for 
being test validation and finally 2 for being a pre-
established protocol. Therefore three studies were 
included for a methodological evaluation. 

RESULTS

Table 2. Evaluation of the methodological quality of observational studies by the Agency for Healthcare Research and Quality (AHRQ).
(continued)

The studies are from 200714, 201115 and 201616 

studies were described in the English language 
with a total population of participants in 123 
individuals. The studies presented low risk of bias 
in all items of the AHRQ, except in the description 
of the population, because none described how the 
sample was calculated. One study16 did not use the 
comparative group and no study reports financial 
support.

The studies included in this review verified that 
gait in individuals with HTLV-1 associated HAM / 
TSP presents with impairment, mainly in relation 
to speed14,15,16, cadence and stride length15. Most 
individuals use walking aids14. It was verified that 

DISCUSSION

the use of these devices increases the gait speed 
of these individuals and that the lower speed, the 
greater the risk of falls16.

Studies14,15 have found that gait in individuals with 
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HAM/TSP associated to HTLV-1 is directly related to 
the performance of muscle groups in MMII due to the 
functional reduction of the quadriceps, hamstring, 
knee extensors and plantar flexors; in addition to, 
the present individuals have lower march speed, 
step length and cadence15. Regarding the evaluation 
of the methodological quality among the included 
studies, the articles were classified as low risk of 
bias in almost all items of the AHRQ scale, but the 
items of measurement of the outcomes.  This may be 
due to the inexistence of validated instruments to 
evaluate gait in this population.

The reduced muscle strength harms the gait 
performance and gradually interferes with the need 
for mobility aids, starting with one-sided support to 
the wheelchair12. In one of the studies, less than half 
of the affected individuals required mobility aids, 
observing that among the most frequently used on 
crutches and wheelchairs14, corroborating another 
study that examined 206 medical records of patients 
with HTLV-1 and found that 109 patients did not 
use mobility aids1. It was reported that gait velocity 
varies according to the type of gait aids used and 
community ambulators present higher gait speed16.

In one of the studies15, the knee flexor muscle strength 
had significantly deteriorated compared to knee 
extensors, positively correlating this change with 
some temporospatial parameters, suggesting that 
muscle weakness of this group is a peculiar symptom 
to HAM/TSP15. Contrasting with findings from 
another study14, a stronger correlation was reported 
between functional ambulation, knee extensors 
and ankle plantar flexors. This disagreement of 
the opinions among the selected studies can be 
traced due the fact that they present uncertain 
methodological quality regarding the measurement 
of the outcomes and financial support, making 
impossible the homogeneous information. 

The quadriceps, hamstring and plantar flexors 
muscle groups have a stronger correlation with 
ambulation14,15 being of fundamental importance 
in gait maintenance. The quadriceps muscle has 
a role in the response to the load and in the pre-
swing phase, maintaining the progression of motion 
and stability14. It is noted that muscular strength 
gain exercises provide a positive improvement in 
swing and gait among patients with tropical spastic 
paraparesis17. 

In a study carried out with ten participants, it 
was shown that muscle-strengthening programs in 
individuals with HTLV-1, result improvements in the 
functional measures of this population18. 

One of the factors influencing walking is spasticity, 
which is commonly found in patients with HAM/TSP 
associated to HTLV-1. The greater the degree of 
spasticity, the greater dependence of gaiters14. 
Another factor that influences the gait performance 
of these individuals is low back pain1,14,15. There 
was a study14 the authors found that low back pain 
was frequently a complaint in the group that had 
a dependent gait; opposing an another study15 in 
which no significant evidence of low back pain was 
found in the observed group, but reports of painful 
complaints during orthostasis and ambulation were 
observed. This discrepancy can occurred because 
of the differences among the analyzed groups, so 
that individuals with a gait dependency may present 
more problems associated9,14. 

Multiple sclerosis (MS) and demyelinating diseases 
as HAM/TSP, also brings repercussions in gait. In a 
study conducted with two groups: seven individuals 
with MS and seven healthy individuals, it was found 
that gait velocity, walk and cadence (steps by minute) 
in those who had MS were reduced11, corroborating 
with database from HAM/TPS studies associated to 
HTLV-115. However, there is a disagreement in the 
findings of a study19, among the temporospatial and 
the kinematics of gait in 11 people with MS, and it 
was observed that population showed a higher rate 
of gait cadence. Another study20 justifies the decrease 
in cadence, due to a greater postural instability and 
consequent insecurity in the gait of these people with 
MS. Other pathological manifestations commonly 
associated with the two described pathologies are: 
difficulty in balance, altered muscle tone, weakness 
and sphincter impairment21.

The current study presented as advantages: the 
possibility of gathering and synthesizing information 
about the subject addressed, besides the possibility 
of evaluating the methodological quality of the 
articles selected and contributing to the knowledge 
of the scientific community about the subject. As 
disadvantages, it is the small amount of studies in the 
literature on the subject matter, making the access 
difficult to get an information for the theoretical 
study of the document studied.  
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CONCLUSION

This study evidenced that there is no gait pattern in 
individuals with HAM/TSP associated to HTLV-1 are 
commonly observed, such as movement in lower limb 
muscle activity, lower gait velocity and cadence. The 
methodological divergence of the studies did not 
allow equality among the articles addressed. It is 
suggested that new studies be carried out to allow 
a better understanding of the topic, since there are 
few published works on the subject.

COMPETING INTERESTS

No financial, legal or political competing interests with third parties 
(government, commercial, private foundation, etc.) were disclosed 
for any aspect of the submitted work (including but not limited to 
grants, data monitoring board, study design, manuscript preparation, 
statistical analysis, etc.).

AUTHOR CONTRIBUTIONS

Santana MEA participated in the study design, data collection and 
analysis, results interpretation, and in the drafting of the final version. 
Fonseca EP conducted and oversaw all the research and writing. 
Pereira LA participated in the data collection. Monteiro R participated 
in the drafting of the final version of the paper.

REFERENCES

1. Champs APS, de Azeredo Passos VM, Barreto SM, Vaz LS, 
Ribas JGR. Mielopatia associada ao HTLV-1: Análise clínico-
epidemiológica em uma série de casos de 10 anos. Rev Soc 
Bras Med Trop. 2010;43(6):668–72. doi: 10.1590/S0037-
86822010000600013. Portuguese.

2.  Santos FLN, Lima FWDM. Epidemiologia, fisiopatogenia 
e diagnóstico laboratorial da infecção pelo HTLV-I. J Bras 
Patol e Med Lab. 2005;41:105–16. doi: 10.1590/S1676-
24442005000200008. Portuguese.

3. de Lima GM, Eustáquio JMJ, Martins RA, Josahkian 
JA, Pereira G de A, Moraes-Souza H et al. Declínio 
da prevalência do HTLV-1/2 em doadores de sangue 
do Hemocentro Regional da Cidade de Uberaba, 
Estado de Minas Gerais, 1995 a 2008. Rev Soc Bras 
Med Trop. 2010;43(4):421–4. doi: 10.1590/S0037-
86822010000400017. Portuguese.

4. Proietti FA, Carneiro-Proietti ABF, Catalan-Soares BC, 

Murphy EL. Global epidemiology of HTLV-I infection and 
associated diseases. Oncogene. 2005;24(39):6058–68. doi: 
10.1038/sj.onc.1208968

5. Nascimento AG, Cardoso EA, Gonçalves EBS, Araujo MV, 
Muniz AMS. Estratégias fisioterapêuticas no tratamento da 
paraparesia espástica tropical/mielopatia associada ao 
HTLV-1 (PET/MAH). Fisioterapia Ser. 2010;5(3). Portuguese.

6. Proietti FA. Os vírus linfotrópicos de células 
T humanos (HTLV) na última década. Rev. bras. 
epidemiol. 2001;4(2):81–95. doi: 10.1590/S1415-
790X2001000200003. Portuguese.

7. Ribas JGR, Melo GCN. Mielopatia associada ao vírus 
linfotrópico humano de células T do tipo 1 (HTLV-1). Rev Soc 
Bras Med Trop. 2002;35(4):377–84. Portuguese.

8.   Perry J. Análise de marcha: marcha normal. São Paulo: 
Manole; 2005. Portuguese.

9. Lannes P, Neves MAO, Machado DCD, Miana LC, 
Silva JG, Bastos VHV. Paraparesia Espástica Tropical - 
Mielopatia associada ao vírus HTLV- I: possíveis estratégias 
cinesioterapêuticas para a melhora dos padrões de 
marcha em portadores sintomáticos. Rev Neurocienc. 
2006;14(3):153-160. Portuguese.

10. Cardoso F. Atuação Fisioterapêutica Na Esclerose 
Múltipla Forma Recorrente-Remitente. Rev Mov. 
2010;3(2):69–75. Portuguese.

11. Cistia DC, Silva ACSM, Torriani C, Cyrillo FN, Fernandes 
S, Nova IC. Velocidade de marcha, força muscular e 
atividade mioelétrica em portadores de Esclerose Múltipla. 
Revista neurociências. 2007;15/2:102-107. Portuguese.

12. Caiafa RC, Orsini M, Felicio LR, Puccioni-Sohler M. 
Muscular weakness represents the main limiting factor of walk, 
functional independence and quality of life of myelopathy 
patients associated to HTLV-1. Arq Neuropsiquiatr. 
2016;74(4):280–6. doi: 10.1590/0004-282X20160019. 
Portuguese.

13. West S, King V, Carey TS, Lohr KN, McKoy N, Sutton SF et 
al. Systems to rate the strength of scientific evidence, evidence 
report, technology assessment no. 47. AHRQ publication no. 
02- E016. Rockville, MD: Agency for healthcare research and 
quality [periódico on-line]. 2002.

14. Franzoi AC, Araújo AQ. Disability and determinants 
of gait performance in tropical spastic paraparesis/
HTLV-I associated myelopathy (HAM/TSP). Spinal cord. 
2007;45(1):64-8. doi: 10.1038/sj.sc.3101919

15. Miyazaki M, Sakakima H, Goto T, Kiyama R, Matsuzaki 
T, Ijiri K et al. Isokinetic trunk and knee muscle strengths and 
gait performance in walking patients witch T-cell lymphotropic 
virus type 1- associated myelopathy/ tropical spastic 
paraparesis (HAM/TSP). J jpn phys ther assoc. 2011;14:19-
26.

http://dx.doi.org/10.1590/S0037-86822010000600013
http://dx.doi.org/10.1590/S0037-86822010000600013
http://dx.doi.org/10.1590/S1676-24442005000200008
http://dx.doi.org/10.1590/S1676-24442005000200008
http://dx.doi.org/10.1590/S0037-86822010000400017
http://dx.doi.org/10.1590/S0037-86822010000400017
http://dx.doi.org/10.1038/sj.onc.1208968
http://dx.doi.org/10.1590/S1415-790X2001000200003
http://dx.doi.org/10.1590/S1415-790X2001000200003
http://dx.doi.org/10.1590/0004-282X20160019
http://dx.doi.org/10.1038/sj.sc.3101919


325

Journal of Physiotherapy Research. 2017 August;7(3):319-325

16. Andois A, Taylor GP. Assessing walking ability in people 
with HTLV-1-associated myelopathy using the 10 meter timed 
walk and 6 minute walk test. Plos One. 2016; 11(6). doi: 
10.1371/journal.pone.0157132

17. Ferreira CMR, Nogueira JKA, Pereira GC, Teixeira 
DG. Tratamento da marcha de paciente com Paraparesia 
Espástica Tropical com mielopatia associada: relato de caso. 
Revista Mineira de Ciências da Saúde. 2012;(4):34–43. 
Portuguese.

18. Neto IF, Mendonça RP, Nascimento CA, Mendes SMD, 
Sá KN. Fortalecimento muscular em pacientes com HTLV-I e 
sua influência no desempenho funcional : Um estudo piloto. 
Revista Pesquisa em Fisioterapia. 2012;2(2):143–55. doi: 
10.17267/2238-2704rpf.v2i2.96. Portuguese.

19. Gehlsen G, Beekman K, Assmann N, Winant D, Seidle 
M, Carter A. Gait Characteristics in Multiple Sclerosis: 
Progressive Changes and eEfects of Exercise on Parameters. 
Arch Phys Med Rehabil. 1986;67(8):536-539.

20. Morris ME, Cantwell C, Vowels L, Dodd K. Changes in gait 
and fatigue from morning to afternoon in people with multiple 
sclerosis. J Neurol Neurosurg Psychiatry. 2002;72(3):361-5. 
doi: 10.1136/jnnp.72.3.361

21. de Oliveira EML, de Souza NA. Esclerose múltipla. Arq 
Neuropsiquiatr. 1998;6(3):114–8. Portuguese.    

http://dx.doi.org/10.1371/journal.pone.0157132
http://dx.doi.org/10.17267/2238-2704rpf.v2i2.96
http://dx.doi.org/10.1136/jnnp.72.3.361

