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Abstract

Introduction: The myelopathy associated with HTLV-1 (HAM/TSP) produces, among other problems, 
postural abnormalities and chronic pain that may affect quality of life and functional independency. 
Objective: To assess correlation between postural abnormalities and pain intensity in HAM/TSP 
individuals. Methods: A cross sectional study including probable and defined HAM/TSP according to the 
World Health Organization criteria. Participants were selected from the BAHIANA School of Medicine 
and Public Health Multidisciplinary Assistance and Research Individuals with HTLV Reference Center, 
in Salvador, Bahia, Brazil. The free SAPO® software v. 0.67 and its protocol to measure selected angles 
and body alignment on sagittal view were employed. To assess pain the Brief Pain Inventory (BPI) was 
applied. To test the correlation between variables the Spearman test was employed, with an alpha of 5% 
and 80% of power. Results: The sample was composed of 56 individuals. The majority of individuals (35; 
or 62,5%) has been using walking support. A weak correlation was observed between postural deviation 
of body angle and reactive behavior on work activities (p=0,05). Associations were found between body 
angle and lumbar pain (p=0,05) and knee pain with ankle deviation (p=0,02). Conclusion: Postural 
body deviation prevents difficulties to work and lumbar and knee pain were associated with deviations 
on body alignment and ankle angle.
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1 INTRODUCTION

The HTLV-1 associated myelopathy or tropical 
spastic paraparesis (HAM/TSP) is a neurologic 
disturbance caused by human T-cell lymphotropic 
retrovirus type 1.(1) About 5% of individuals infected 
by HTLV-1 develop HAM/TSP. The HAM/TSP is 
characterized by slow and progressive demyelination 
that affects spinal cord causing lower limb spasticity 
and intense low back and leg pain.(2,3) In Brazil, its 
prevalence is higher in Salvador, corresponding to 
1.76% of the population,(4) being a costly public 
health concern, that causes great suffering among 
the affected. 

The HAM/TSP health condition compromises 
posture(5) and leads to higher intensity of pain.(6,7) 
Several studies in other populations have been 
conducted to verify the association between pain and 
postural abnormalities and associations between 
headache and neck pain, and postural deviation 
have been found.(8,9) People with HAM/TSP present 
high level of low back pain(7) and postural deviation 
on sagittal view.(5) However, it is not clear if there 
is a correlation between pain intensity, reactions to 
the pain and posture deviations in individuals with 
HAM/TSP.

The knowledge about postural causes of pain in 
HAM/TSP condition may reduce pain intensity of 
mechanical origin with positive impact on quality 
of life of infected patients. Multidisciplinary teams 
could develop news exercise protocols to prevent 
and treat pain in this population. The aim of this 
study was to check correlation between postural 
abnormalities and pain intensity in individuals with 
HAM/TSP.

2 METHODS

This is a cross sectional study developed from July 
2013 to December 2014 on individuals with HAM/
TSP from the BAHIANA School of Medicine and 
Public Health Multidisciplinary Assistance and 
Research Individuals with HTLV Reference Center, 
in Salvador, Bahia, Brazil. 

The criteria of inclusion and probable diagnostic 
of HAM/TSP were defined as recommended by 
the World Health Organization.(10) The possibility 
to stay for five minutes in a standing position, 
and the comprehension of the instructions and 
questionnaires were also employed as inclusion 
criteria. Individuals with other chronic diseases and 
under influence of factors and elements that could 
function as confounding variables were excluded, 
as evaluated by a neurologist from the Reference 
Center. 

The sample size was estimated according to the 
clinical experience of researchers in this population. 
It was used an online free calculator (www.lee.dante.
usp.br). An alpha of 0.5 was adopted, with a 5-degree 
standard deviation to 4 degrees of difference to be 
detected and a power of 80%, which estimated a 
sample of 24 subjects per group. 

The research project was previously submitted 
to Ethical Committee and approved according 
to resolution 466/12 of the Brazilian Health 
National Council (registration number CAAE 
13568213.8.0000.5544). Data was collected in 
a privative room by a trained team after the 
participants signed the Free and Informed Consent 
Term. After the study every participant has received 
information about the results in an annual meeting.

The posture was analyzed in the SAPO® software 
according to its protocol,(11) available in http://puig.
pro.br/sapo/. Some selected angles were assessed 
as the system was applied on photographies of 
the sagittal view according to a previous study in 
this population. Being so, body alignment, trunk 
alignment, knee angle and ankle angle were under 
scrutiny.(7) The anatomical points of interest were 
highlighted by semi Styrofoam balls (25mm) 
attached to their bodies with double-sided tape. 

Participants were instructed to wear gym clothes 
and to get naked. The privacy of the participants 
was preserved, as only authorized researchers had 
access to the photos and the data. Each individual 
was photographed in their right and left sagittal 

http://puig.pro.br/sapo/
http://puig.pro.br/sapo/
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views. Their heads were parallel to the ground and 
their elbows were flexed in 90 degrees. As standard, 
a five minutes stance in a correct position was 
adopted, followed by relaxation and a rapid apnea. 
Following that, photos were then taken. The photos 
were transferred to a computer and the calibration 
was obtained by a graph paper that was fixed on the 
wall (with a distance of 20 centimeters between its 
two points). 

To assess and analyze pain the Brief Pain 
Inventory was applied,(12) specifically describing the 
worst pain in the past 24 hours and the mean of 
pain in the past 24 hours. 

The predictor variables were postural deviation 
(body alignment, trunk alignment, knee and ankle 
angle) and the outcome variable was the intensity of 

pain. The analysis was performed in the Statistical 
Package for Social Science (SPSS) 17.0 version for 
Windows, employing the Spearman correlation 
(no normal distribution detected by Kolmogorov-
Smirnov), considering an alpha of 5%.

3 RESULTS

The sample contained 56 individuals, the majority 
of which were women (66.1%), African descendants 
(91.1%), and from low social class (39.2%). The 
mean of age was 52.0±11.1 years old, and time of 
diagnostic was 10.6±7.9 years. Mostly participants 
were eutrophic (24.5±4.5 BMI). Mostly people 
required mobility aids (62.5%) and took pain relief 
drugs (26.1%). (table 1).

Table 1 - Sample Socio Demographic and Clinical Characteristics of Individuals with HAM/TSP, BAHIANA HTLV 
Reference Center, Salvador, Bahia, Brazil. 

(continued)

Variables n=56 n (%) or M ± SD

Gender 
Female 37 (66.1)

Male 19 (33.9)

Age (years old)   52.0 ± 11.1

Body Mass Index   24.5 ± 4.5

Skin Color

Black 27 (48.2)

Mulatto 24 (42.9) 

White 4 (7.1)

Yellow 1 (1.8)

Social Class

A 0 (0.0)

B 4 (7.2)

C 29 (51.8)

D 22 (39.3)

E 1 (1.8)

Time of Diagnostic (years)   10.6 ± 7.9



· Revista Pesquisa em Fisioterapia. 2016 Maio;6(2):107-114 ·

110

Variables n=56 n (%) or M ± SD

Intensity of Pain 4,88 ± 3,06

Drugs for Pain Relief

No Drugs 21 (37.5)

Muscle Relaxant 23 (41.1)

Corticoids 3 (5.4)

Antidepressant 5 (8.9)

Other 4 (7.1)

Walking Aid Advices

No 21 (37.5)

One Cane or One Crutch 24 (42.9)

Two Crutch 11 (19.6)

M=Mean; SD=Standard Deviation; Social Class A and B= High, C=Meddle; D and E=Low (IBGE Parameters, Brazil). 

Table 1 - Sample Socio Demographic and Clinical Characteristics of Individuals with HAM/TSP, BAHIANA HTLV 
Reference Center, Salvador, Bahia, Brazil. 

(conclusion)

No correlation was observed between the worst 
pain and mean of pain intensity and postural 
deviation in the past 24 hours (table 2). However, 
a weak correlation was observed between postural 
deviation of the body alignment angle and reactive 

behavior to perform work activities (table 3). It was 
also observed some association between mean of 
deviation with pain, specifically between body angle 
and lumbar pain and knee pain with ankle angle 
deviation (table 4).

Table 2 - Correlation between the worst pain and mean of pain in the past 24 hours, and postural deviation, in 
individuals with HAM/TSP from the BAHIANA HTLV Reference Center, Salvador, Bahia, Brazil

Worst Pain (24 hours) p Pain Mean  (24 hours) p

Trunk Right 0.10 0.48 0.12 0.38

Trunk Left -0.12 0.40 -0.11 0,42

Body Right 0.09 0.51 -0.01 0.10

Body Left -0.16 0.24 0.05 0.72

Knee Right 0.08 0.55 0.05 0.71

Knee Left 0.13 0.36 0.08 0.58

Ankle Right -0.09 0.49 -0.06 0.66

Ankle Left -0.11 0.44 -0.17 0.21

Spearman’s rho Correlation.
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Table 3 - Correlation between disruption of activities caused by pain in the past 24 hours and postural deviations, 
from the BAHIANA HTLV Reference Center , Salvador, Bahia, Brazil.

  General 
Activity p Humor p Walking p Working p Relationship p Sleep p

Ability 
to 

enjoy 
Life

p

Trunk 
Right

0,12 0,38 0,01 0,99 0,19 0,17 0,01 0,95 0,05 0,71 0,08 0,54 0,10 0,50

Trunk 
Left

-0,86 0,53 -0,16 0,23 -0,04 0,75 -0,19 0,16 -0,06 0,63 -0,06 0,64 0,05 0,70

Body 
Right

0,15 0,27 0,08 0,55 0,14 0,30 0,02 0,86 0,14 0,31 0,11 0,40 0,18 0,20

Body 
Left

-0,19 0,16 -0,24 0,08 -0,04 0,72 -0,26 0,05 -0,22 0,11 -0,03 0,83 -0,11 0,42

Knee 
Right

0,25 0,07 0,26 0,06 0,22 0,11 0,21 0,13 -0,05 0,71 0,03 0,80 0,03 0,81

Knee 
Left

0,23 0,09 0,18 0,19 0,2 0,13 0,25 0,07 0,05 0,73 0,09 0,51 -0,06 0,69

Ankle 
Right

-0,26 0,06 -0,26 0,52 -0,2 0,15 -0,21 0,13 -0,07 0,60 -0,06 0,63 -0,07 0,62

Ankle 
Left

-0,20 0,15 -0,17 0,20 -0,21 0,12 -0,23 0,09 -0,02 0,90 -0,14 0,30 0,12 0,38

Spearman’s rho Test.

Table 4 - Association between Pain Intensity and Postural Deviation, from the BAHIANA HTLV Reference Center, 
Salvador, Bahia, Brazil

(continua)

Pain Posture 
Mean (SD) P Pain Posture 

Mean (SD)
Valor 

P Pain Posture  
Mean (SD) P Pain Posture 

Mean (SD) P

Neck (N)      Lumbar 
(N)     Knee Right 

(N)     Knee Left 
(N)    

Trunk Right Trunk Right Trunk Right Trunk Right

Yes (13) -2.39(6.33)
0.33

Yes (37) -0.99(6.05)
0.51

Yes (31) -1.14(6.15)
0.18

Yes (30) -1.21(6.04)
0.30

No (42) -1.24(5.41) No (18) -2.57(4.51) No (24) -1.99(4.88) No (25) -1.87(5.12)

Trunk Left Trunk Left Trunk Left Trunk Left

Yes (13) -2.74(5.75)
0.43

Yes (37) -1.26(5.52)
0.55

Yes (31) -2.08(5.42)
0.68

Yes (30) -2.10(5.37)
0.93

No (42) -1.60(5.28) No (18) -3.12(4.95) No (24) -1.60(5.40) No (25) -1.60(5.45)

Body Right Body Right Body Right Body Right

Yes (13) 2.31(2.40)
0.28

Yes (37) 2.71(1.99)
0.67

Yes (31) 2.56(2.06)
0.80

Yes (30) 2.50(2.10)
0.69

No (42) 2.36(1.97) No (18) 1.60(2.03) No (24) 2.07(2.06) No (25) 2.16(2.02)

Body Left Body Left Body Left Body Left

Yes (13) 1.40(1.95)
0.67

Yes (37) 1.42(2.19)   Yes (31) 1.40(2.13)
0.56

Yes (30) 1.43(2.20)
0.25

No (42) 1.47(2.06) No (18) 1.53(1.67) 0.05  No (24) 1.52(1.91) No (25) 1.48(1.81)
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Pain Posture 
Mean (SD) P Pain Posture 

Mean (SD)
Valor 

P Pain Posture  
Mean (SD) P Pain Posture 

Mean (SD) P

Knee Right Knee Right Knee Right Knee Right

Yes (12) 1.70(11.76)
0.73

Yes (36) 4.07(11.42)
0.91

Yes (30) 5.57(11.16)
0.92

Yes (29) 5.42(11,67)
0.65

No (42) 4.04(11.15) No (18) 2.42(11.04) No (24) 0.95(10.97) No (25) 1.32(10,46)

Knee Left Knee Left Knee Left Knee Left

Yes (13) 3.60(14.66)
0.46

Yes (37) 6.27(13.45)
0.11

Yes (31) 6.01(14.03)
0.14

Yes (30) 6.81(14.08)
0.10

No (42) 5.12(12.02) No (18) 1.68(10.18) No (24) 3.15(10.45) No (25) 2.31(10.21)

Ankle Right Ankle Right Ankle Right Ankle Right

Yes (13) 83.83(6.95)
0.48

Yes (37) 82.73(6.28)
0.67

Yes (31) 82.01(5.79)
0.59

Yes (30) 82.09(6.06)
0.87

No (42) 82.99(6.13) No (18) 84.14(6.35) No (24) 84.72(6.67) No(25) 84.51(6.39)

Ankle Left Ankle Left Ankle Left Ankle Left

Yes (13) 83.83(6.35)
0.53

Yes (37) 83.27(7.04)
0.32

Yes (31) 83.04(7.42)
0.12

Yes (30) 82.58(7.59)
0.02

No (42) 83.58(6.81) No (18) 84.38(5.87) No (24) 84.40(5.55) No (25) 84.90(5.17)

Student T Test.

4 DISCUSSION

The present study observed some correlations and 
associations between postural abnormalities with 
pain intensity and reactive behavior in individuals 
with HAM/TSP. Postural body deviation causes 
difficulty to work and lumbar and knee pain were 
associated with deviations on body alignment and 
ankle angle.

Difficulty to work in people with high intensity of 
pain is recognized in different studies and justify 
the importance of laboral gymnastics.(13,14) However, 
in the present study, the alteration of body angle 
was correlated with difficulty to work. In spite of 
this random finding, psychological body alignment 
have been pointed as a cause of this behavior. Díaz-
Arribas, based on the Godelieve Denys-Struyf 
method,(15) showed association between different 
body segment alignments with different behaviors 
and how it is possible that a change of posture may 
have a positive impact on behavior. Occupations with 
higher mechanical workload require a lot from the 

Table 4 - Association between Pain Intensity and Postural Deviation, from the BAHIANA HTLV Reference Center, 
Salvador, Bahia, Brazil

(conclusão)

body, taking a toll on work motivation.(16) The lower 
socioeconomical classes, such as those presented 
in this study’s sample, are usually employed in high 
mechanical workload occupations.(17)

Knee pain was associated with alignment of the 
knee, and with ankle angles too. It was expected 
that an articulation that receives high loads because 
it is the intermediate articulation of the lower limb 
presented more pain intensity.(18) It was also expected 
that compensatory attitudes would be taken to 
relieve knee pain. In standing position the lower limb 
is in a kinetic closed chain. Reducing ankle angle is a 
comprehensive reaction in this situation. We might 
also expect the hip angular to be changed,(19) but it 
was not found. However, trunk angle was associated 
with knee pain. It is possible that abnormal posture 
and spasticity on hip muscles may be affect by this 
expected compensation, reducing local reaction and 
transferring the load to the spinal supra segments. It 
has been showed that hip muscles are more affected 
in this clinical situation.(4,20) 
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Trunk deviation and lumbar pain is an expected 
association. Postural mechanic approaches nor-
mally expect to find relief of pain with charge reduc-
tion by realignment of body segments.(21) There are 
several positive answers by postural reeducation of 
many health conditions(22) and specific exercises for 
people with HAM/TSP.(23,24)

Trying to understand postural misalignment and 
pain in patients with HTLV, the findings suggest a 
lower ratio of anterior trunk displacement and low 
back pain. The low back pain group displayed a more 
“posteriorized” body as seen from the left profile in 
comparison with the group without low back pain. 
In contrast, on the same examination in the same 
angle of the right profile, the body tended to move 
above alignment even if there was no significant 
statistical difference between the group with or 
without the low back pain. These findings can be 
explained by the rotation to the left of the trunk, 
which may create the impression of a posterior 
alignment of the trunk in the left profile. Indeed it is 
understood the two-dimensional methods inability 
to identify the body misalignment in the transverse 
plane.(18) Another explanation for this trend is 
that the small anterior body alignment would be 
related to a reduced need to activate the paraspinal 
muscles and as the body moved backwards, it 
caused the overload on the joint in the lower back 
which minimized the pain in the area.

The second result can show that the group with 
pain in the left knee has a small angle ankle. This 
reduction may be linked to a tendency of bending 
the knees, especially the left knee, although there 
is no significant statistical difference, which results 
in uneven distribution of body weight leading to 
an overload in the contralateral leg.(22) Thus, it 
is concluded that these deviances can clarify the 
presence of pain specifically in the left knee. 

The present study has limitations regarding 
assessment only on sagittal views in a static position 
in an postural condition lacking stability. Future 
studies needs to follow symptoms and postural 
alignment by the time employing dynamic systems.

We can conclude that postural body deviation 
prevents difficulty to work and lumbar and knee pain 
were associated with deviations of body alignment 
and ankle angle. In light of these results, postural 
reeducation and balance training by physiotherapy 
may help people with HTLV-1 to relieve mechanical-
related pain.
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