296

Research Article
http://dx.doi.org/10.17784/mtprehabjournal.2014.12.205

Postural characterization in visually impaired
young adults: preliminary study.
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Abstract
Introduction: The postural control system, responsible for maintaining the erect posture, is a strongly influenced
by the visual system. Posture is the state of balance between muscles and bones, capable of protecting other structures of the human body from possible injuries. The visual system plays an important role in stabilizing the posture
by continuously provide, with respect to the current position and the segments of the body in relation to themselves
and the environment information nervous system. Objective: Characterize postural profile of young adults with visual impairment using computerized photogrammetry. Methods: A postural analysis was performed in thirteen subjects
8 female and 5 male (30.85 ± 6.85 years), by recording images of the anterior, posterior and lateral views. All data
were analyzed using the SAPO postural assessment software and the results tabulated in Microsoft Office Excel 2007
program. Descriptive statistics were performed. Results: It was shown that the subjects in this study had the following changes in postural profile: forward head, torso leaning back, pelvic anteversion and valgus hindfoot. Conclusion: The findings of this study showed that the attitude of these individuals is characterized by forward head, posterior tilt of the trunk, anterior pelvic tilt, knees flexed and valgus hindfoot. Additionally, it appears that this quantitative and qualitative method, low cost, can easily be incorporated into the clinical setting, it is useful to health professionals in the identification of postural changes and consequently the most appropriate treatment for these individuals.
Keywords: Visually impaired persons; Posture; Photogrammetry.
Resumo
Introdução: O sistema de controle postural, responsável pela manutenção da postura ereta, é fortemente influenciado pelo sistema visual. A postura é o estado de equilíbrio entre músculos e ossos, capazes de proteger as demais
estruturas do corpo humano de possíveis traumatismos. O sistema visual desempenha um papel importante na estabilização da postura, por fornecer continuamente ao sistema nervoso, informação atualizada a respeito da posição e
dos segmentos do corpo em relação a eles mesmos e ao ambiente. Objetivo: Caracterizar o perfil postural de indivíduos adultos jovem com deficiência visual utilizando-se da fotogrametria computadorizada. Método: Foi realizada
uma análise postural em treze sujeitos 8 do gênero feminino e 5 masculino (30,85±6,85 anos), por meio do registro
de imagens nas vistas anterior, posterior e lateral. Todos os dados foram analisados por meio do software de avaliação postural SAPO e os resultados tabulados no Programa Microsoft Office Excel 2007. Foi realizada estatística descritiva. Resultados: Foi evidenciado que os sujeitos do presente estudo apresentaram as seguintes alterações do perfil postural: anteriorização da cabeça, inclinação de tronco para trás, anteversão pélvica e valgismo de retropé. Conclusão: Os achados deste estudo evidenciaram que a postura desses indivíduos é caracterizada pela anteriorização
da cabeça, inclinação posterior de tronco, anteversão pélvica, joelhos fletidos e retropé valgo. Adicionalmente, verifica-se que este método quantitativo e qualitativo, de baixo custo, pode facilmente ser incorporado no ambiente clínico, sendo útil aos profissionais da área da saúde na identificação de alterações posturais e em consequência no tratamento mais adequado para esses indivíduos.
Palavras chave: Pessoas com deficiência visual; Postura; Fotogrametria.
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To be included in the study subjects should be aged

The American Academy of Orthopaedic defines pos-

between 18 and 40 years old and presenting congenital

ture as the equilibrium between muscles and bones, ca-

or acquired blindness already diagnosed in the medical

pable of protecting other structures of the human body

record belongs to the association, which were duly reg-

to trauma, either while standing, sitting or lying down.(1)

istered. Data were collected in August 2008 and were

The postural control system, responsible for main-

excluded from the study: pregnant, hearing and intel-

taining the erect posture, is strongly influenced by the

lectually disabled, diabetics and amputees.

visual system.(2-5) This is responsible for informing the

The instruments for the execution of the study was

central nervous system the position of the head and

Styrofoam balls (15 mm and 24 mm), dermatograph-

body segments in relation to itself and the environment

ic pencil, double sided tape, plumb bob, digital camera

influencing the balance, coordination and posture.

brand Mitsuca 8.0 megapixels, leveled tripod and digi-

(6)

Considering that approximately 90% of the spatial

tal scale Filizola® were used for the checking body mass

information that we receive is visual source so, can be

and body height to check the balance used belongs to

said, that the visual impairment interferes with posture

the stadiometer was used.

making blind subjects unstable to the point of hindering
the maintenance of upright posture.

Postural assessment was performed by means of
the postural assessment software (SAPO).(16) This pro-

(6,7)

Some typical characteristics presented by the vi-

gram assists in the diagnosis of the alignment of the

sually impaired, such as lack of spatial organization, di-

body segments of an individual, establishing itself as an

sorganized body scheme and lack of initiative from the

initial and follow-up for assessment and clinical treat-

fear, insecurity and dependence, are capable of causing

ment step. Angular measures for SAPO program and its

an impairment in the development of posture inducing

validity and reliability were conducted by Braz et al.

on a tripod with a height of 95 cm from the floor and at

of this group.(8)
Some studies of congenital blind individuals, young

a distance of 3 meters from the subject.

adults and children, as evidenced the presence of persistent postural asymmetries, such as: Forward head,
12)

.

(17)

To obtain photos, the digital camera was positioned

the formation of a typical pathological postural pattern

The legs of the individuals were positioned in parallel

(8-

at a distance of 10 cm demarcated on the ground due to

shoulder asymmetry, previous weighbridge pelvis and

tape embossed to facilitate recognition of the position by

spinal abnormalities.(11,13,14)

the blind. Beside the subject was placed a plumb line with

However, although there are evidences of postural

two reflective balls having the distance of a ball other

changes found in patients with visual impairment in Bra-

than 1 meter, it was used as a calibrator as the SAPO pro-

studies in the population of blind young adults

gram protocol. Between the last point and the reflective

zil

(10, 15)

are scarce. From this study, prevention projects and/or

marker calibrator had a distance of 50 centimeters.

physiotherapy intervention for these individuals may be

On day of collection has been requested to the sub-

established in order to prevent and/or reduce deformi-

jects who were in bathing suits and/or fitness for easy

ties and bodily pains.

viewing and location of anatomical landmarks. After lo-

Given these considerations, the aim of this study
was to characterize the posture in young adults blind.

cating, marking each point with a dermatographic pencil
was performed and on such points was fixed with double-sided tape, reflective markers, according to SAPO basic

METHODS

protocol. A table describing the anatomical points and an-

This study is characterized as being the cross-sectional follow-up descriptive and exploratory. It was approval by the ethics committee of the University of Santa
Catarina State (protocol Nº. 19/2008).

gles and linear distance measures are available in Figure 1.
In conjunction with postural assessment through
SAPO qualitative clinical evaluation of posture in stan-

The sample was composed of 13 blind subjects, 8

ding position was performed in study subjects.

females and 5 males. The anthropometric data as well

All samples were previously scheduled with the

as the cause of visual loss and lateral preference are

subjects and was achieved in August 2008, at Universi-

shown in Table 1.

ty of Santa Catarina State(UDESC) following order: rea-

Table1. Characterization of the sample consisted of 8 people females and 5 males (mean ± standard deviation).
Subjects
(n)
13

Age (years)

Height (m)

Mass (kg)

Cause of visual impairment (n)

Lateral preference (n)

30.85±6.85

1.58±0.07

63.12± 13.27

Congenital (9)
Acquired (4)

Right hand (11)
Left hand (1)
Both hands (1)

Subtitle: m=meters; kg=kilograms.
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ding and signed the informed consent for photographs,

values of linear and angular distances variables are

fill the Identification, acquisition of anthropometric data

found in Table 2.

and images in the anterior, posterior and lateral right
and left eye views.

Postural changes in the qualitative analysis are displayed in Table 3.

During the data collection there was the control of
noise and ambient temperature should be oscillating between 18º and 23ºC.

DISCUSSION
The findings of this study show that blind individu-

(18)

All data were analysed with SAPO and the results

als have adopted a characteristic posture behavior ma-

was tabulated in Microsoft Office Excel 2007 program

nifested by forward head, trunk tilt back, pelvic ante-

and processed using descriptive statistics.

version and valgus hindfoot. The results of the other
variables not allowed to characterize a typical pattern,

RESULTS

suggesting individualized and specific postural com-

The means and standard deviations as well as the

pensations.

Anatomical points

Linear angles and distances

A - B: Acromion.
C – D: Anterosuperior iliac spines.
E – F: Midpoint of patella.
G – H: Tuberosity of the tibia.
I - J: Medial malleolus.

AB: Horizontal alignment of acromions (VA_AHA).
CD: Horizontal alignment of the anterior superior iliac spines
(VA_AHEIAS).
CI and DJ: Difference in leg length (RL) (VA_DCMI).
EC: Right Angle Q (VA_AQR)
DF: left angle Q (VA_AQE)
GH: Horizontal alignment of the tibial tuberosity (VA_AHTT).

A - B: Point on the middle line.
C - D: Achilles Tendon.
E - F: Calcaneus.

ACE: Angle of leg / left hindfoot (VP_APRE).
BDF: Angle of leg / right hindfoot (VP_APRD).

A: Tragus
B: Spinous process of the 7th cervical
vertebra.
AB: Horizontal alignment of head (VL_AHC).
C: Acromion
DE: Horizontal alignment of pelvis (VL_AHP).
D: Posterior superior iliac spine.
CF: Vertical alignment of the trunk (VL_AVT).
E: Anterior superior iliac spine.
CFH: hip angle (VL_AQ).
F: Greater trochanter
FGH: knee angle (VL_AJ).
G: Joint line of the knee.
H: Lateral malleolus.

Figure 1. anatomical points, angles and linear distances.
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Table 2. Angular and linear distances.
Individuals
Variables
1

2

3

4

5

6

7

8

9

10

11

12

13

VA_AHA

3.6

1.3

3.5

0.8

4.2

6.3

2.4

2.5

6.3

2

4

1.7

2.2

VA_AHEIAS

0.5

3.3

0.5

1.1

6.3

5.3

2.8

1.5

0.8

3.1

4.6

3.9

1.9

VA_DCMI

0.2

0.8

0.6

0.7

2.4

1.8

0.4

0.2

1

1.9

3.1

0.1

0.6

VA_AHTT

1.8

4.9

3.5

2

2.5

3.7

1.5

2

2.9

0.6

2.5

4.1

2

VA_AQD

12.7

35

27.4

20

6.3

13.1

18.5

12.2

33.3

22

30.5

24.7

25.9

VA_AQE

29.1

27.6

34.1

13.8

2

14.9

23

9.2

35.5

13.4

20.8

17.2

5.9

VP_APRD

17.8

3

9.8

9.2

4

0.6

12

4.1

16.1

10.2

9.7

8.4

13.9

VP_APRE

20.3

13.1

7.5

15

1.7

1.4

14.3

19.1

20.6

9.1

15.6

13.1

0.7

VL_AHC

49.6

53.5

53.7

45

25.2

41

36.9

40.9

38.4

42.5

39.1

31.3

56.3

VL_AVT

3.8

5.5

5.5

6.9

0.5

3.1

0.9

0.4

1.8

2.6

10.1

0.8

2.5

VL_AHP

24.2

19.1

11.5

12.8

24.1

11.5

13.4

10.1

19.8

15.3

2.4

8.5

19.5

VL_AJ

1.1

3.4

8.9

9.2

1.6

9.8

2.4

8.1

10

14.9

5

0.5

0.1

VL_AQ

2.9

7.2

2.8

23.6

4.5

3.5

7

0.7

5

1.8

19.7

-5

8.4

Earlier
View

Later
View

Side
View

SUbtitle: VA_AHA - Horizontal alignment of the acromial,VA_AHEIAS – Horizontal alignment of the anterior superior iliac spines, VA_DCMI – Difference in
leg length (R-L), VA_AHTT – Horizontal alignment of the tibial tuberosity, VA_AQD - Right Q Angle, VA_AQE – Left Q Angle, VP_APRD – Angle leg / right
hindfoot, VP_APRE – Angle leg /left hindfoot, VL_AHC – Horizontal alignment of the head, VL_AVT – vertical alignment of the trunk, VL_AHP – Horizontal
alignment of the pelvis, VL_AJ – Knee Angle, VL_AQ – Hip angle.

Although a limited sample survey, it was observed

asymmetry of the shoulder girdle, seen through the ho-

that the characteristics of the head positioning of the

rizontal angle of acromia (VA_AHA). Since the highest

blind individuals studied remained similar to those of

acromion in all subjects was the left. However it has not

other studies on the same subject,(8-12) suggesting the-

been possible to correlate the causes of this asymmetry

reby that the blind can show clear postural changes in

with those described in the literature, quote: Handed-

positioning of the head.

ness,

As noted by Rosen,

(11)

the forward head posture

seen in the subjects of this study relates to a “protective

(21)

scoliosis,

(22)

and increased muscle size of one

side of the shoulder, triggered by the very activity developed by individual.(23)

stance” adopted to avoid collisions with objects. Salem

So, it is believed that an accurate assessment re-

et al.(19) also suggest that removing the visual stimulus

garding the use of cane field associated with the same

has a significant effect on the position of the head since

check point could jointly or separately justify because of

its orientation is when the individual looks at a distant

the asymmetry of the shoulder in order that the present

point on the same horizontal plane at eye level.(20)

study all subjects presented the contralateral limb ele-

Another feature observed in all subjects was the

vated to the use of the cane. This way, may lead to com-
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Table 3. Postural changes through qualitative analysis.
Region

Cervical

Changes

gh the leg/right hind and left angles (VP_APRD and VP_

13 (100)

APRE). Scranton et al,(24)justifying the presence of flat

Head turned to right

9 (6)

feet due to enlargement of the base during gait and poor

Head turned to the left

4 (3)

development of posture commonly found in individuals

Lumbar hyperlordosis
Lumbar rectification
Thoracic kyphosis
Thoracic rectification
Scoliosis
Anterior pelvic tilt

13 (100)
11 (85)
2 (15)
11 (85)

The fall of the medial longitudinal arch also carries medial tibial and femoral rotations predisposing one
knee and valgus displacement of patella.

(21)

According

to Prentice,(25)valgus enhances lateral movement of the

2 (15)

patella during dynamic activities such as gait. Therefore, the Q angle measurement, even performed in static

13 (100)

posture, provides important information about the posi-

10 (77)

Anterior superior iliac spine highest left

3 (23)

Hip extension

with visual impairments.

11 (85)

Anterior superior iliac spine highest right

Hip flexion

Lower
limbs

paired according to the results provided by SAPO throu-

Anteriorization head

High left acromion

Trunk and
pelvis

n (%)

lar joint, the latter found in the population of visually im-

12 (92)
1 (8)

Valgus knee

12 (92)

Varus knee

1 (8)

Pes planus

13 (100)

Right lower limb greater

5 (38)

Left lower limb greater

8 (62)

tion of the patella in relation to the femur. In this research, the average Q angles (VA_AQD and VA_AQE) exceeded the value preset by SAPO, with the average ranging from 21.66 ° to 18.96 °, reinforcing the results of
the qualitative evaluation of valgus of the right knee and
left, respectively. These results differ from those found
by Lima et al

(15)

to analyze the Q angle in the visu-

ally impaired, the obtained value of approximately 15
°. However divergent results may be related to methodological differences between the current study and the
above, such as the change of gender and the degree of
visual impairment.

Tuberosity of the tibia highest right

11 (85)

Tuberosity of the tibia highest left

2 (15)

vis (VL_AHP) and qualitative postural assessment reve-

2 (15)

aled the presence of pelvic anteversion in all individuals

11 (85)

analyzed. In the frontal plane, a pelvic height differences,

Knee flexion
Knee recurvatum

The result of the horizontal alignment of the pel-

obtained through the horizontal alignment of the anterior
superior iliac spines (VA_AHEIAS) variable was also obpensation for the misuse of the device. Entire route, this

served, with the highest that the left and right pelvis. This

relationship was not performed in this study. It is then

asymmetry is usually linked to the apparent discrepancy

suggested an investigation of such cases.

of the lower limbs, where the leg longer matches the hi-

In addition, the following changes was verified:

gher iliac spine,

(26,27)

as the results of the variable length

Knee flexion in the standing position, observed average

of the lower limbs (VA_DCMI) and horizontal alignment of

knee angle (VL_AJ) and trunk backward tilt, represen-

the tibial tuberosity (VA_ATT) in this study.

ted by the result of the vertical alignment of the trunk
(VL_AVT), where eleven individuals (85%) had lumbar

CONCLUSION

hyperlordosis and hip flexion obtained by hip angle (VL_

This study was designed to measure postural pro-

AQ). These results are consistent with the Rosen,(11) who

file visually impaired young adults. The findings of this

claim that blind children acquire postural deviations that

study showed a posture characterized by forward head,

are perpetuated into adulthood, due to the inability to

posterior trunk tilt, pelvic anteversion, valgus rearfoot

learn the proper posture through visual limitations, as

and knee flexed reflexes. Additionally, it appears that this

do the children seers.

quantitative and qualitative method, low cost, can easi-

By qualitatively analysis, it was found that all blind

ly be incorporated into the clinical setting, it is useful to

individuals studied had flat feet. To Bricot(21) flat feet is

health professionals in the identification of postural chan-

closely connected with valgus at the level of the subta-

ges and consequently the best treatment to the subjects.
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