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Influence of head posture on the visual acuity of children with nystagmus
Influência da postura da cabeça na acuidade visual de crianças com nistagmo
Ana Carla Ramos Vieira da Costa1, Márcia Caires Bestilleiro Lopes2, Célia Regina Nakanami3

ABSTRACT

RESUMO

Purpose: Evaluate the relationship between the postural alignment of the head
and possible interference in the view of children.
Methods: We evaluated 11 children between 2 and 7 years of age of both sexes,
with the visually impaired, who had nystagmus and head lock position. The test
Lea Grating Acuity Test® was used to collect measurements of visual acuity. This
applied on two occasions: with and without postural alignment of the head. For
reliability of the postural alignment of the head, the slopes were measured by
Fisiologic® software.
Results: The children had a poorer performance after physiological postural alignment. This poor performance is possible due to loss of position lock nystagmus to
gain postural alignment, said to be ideal. Postural compensations were observed,
and sharply increased eyestrain.
Conclusion: The pursuit of traditional postural alignment affect the visual response
of children with visual impairments.

Objetivo: Avaliar a relação entre o alinhamento postural da cabeça e a possível
interferência na visão de crianças.
Métodos: Foram avaliadas 11 crianças, entre 2 e 7 anos de idade de ambos os sexos,
com o diagnóstico de deficiência visual, que apresentavam nistagmo e posição de
bloqueio de cabeça. O teste Lea Grating Acuity Test® foi utilizado para coletar medidas
de acuidade visual. Este aplicado em dois momentos: sem e com o alinhamento postural
da cabeça. Para confiabilidade do alinhamento postural da cabeça, as inclinações
foram medidas pelo software Fisiologic®.
Resultados: As crianças apresentaram pior desempenho após o alinhamento postural
fisiológico. Este pior desempenho é possível devido à perda da posição de bloqueio do
nistagmo para ganho do alinhamento postural, dito como ideal. Foram observadas
compensações posturais e maior esforço visual.
Conclusão: A busca do alinhamento postural tradicional prejudica a resposta visual
de criança com deficiência visual.
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INTRODUCTION
Vision is a complex process. It allows individuals the experience
of shapes and colors as well as the perception of the surrounding
environment. It allows an immediate assessment of the elements that
stimulate the curiosity and interest of children and plays an important
role in image synthesis and formation(1). Vision is not an isolated process. It is integrated with a child’s neuropsychomotor development,
which includes the development of head posture(2).
For an effective eye gaze, the visual fixation of an object should
be sustained on the foveal zone for at least 3 s. Visual fixation is the
result of a series of movements, such as saccades, which focus the
object of interest in the fovea and move the eyes from one object
to another. Fixation can occur either voluntarily or as a reflex, similar
to visual pursuit, which is characterized by slow and smooth ocular
movements. The main function of visual pursuit is to track the visual
stimulus and maintain it near the fovea(3).

Effective visual fixation is necessary for good visual acuity. Visual
acuity is a quantitative assessment of the ability of the human sensory
system to discriminate detail in objects(4).
The close association between visual acuity and nystagmus has
been reported in the literature(5-9). Nystagmus comprises involuntary
ocular oscillations that prevent the adequate projection of the image
on the retina(5). In nystagmus, saccadic movements hinder foveal
fixation, leading to the impairment of visual acuity(6,7).
In congenital nystagmus, which has its onset between either 2 and
3 months or 6 and 12 months of age, visual fixation is possible with a
head posture that minimizes nystagmus. At this stage, compensatory
movements of the head in the so-called “null position” can occur(10).
Abnormal head positioning implies that this posture is adopted
to achieve visual adaptation. In addition, the null position is a habit,
and not the cause of nystagmus. It promotes ocular stability and is
naturally adopted by children with visual impairment(11).
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There is no scientific evidence that the correct postural alignment
of the head in children with nystagmus can improve visual acuity.
Most physical therapists believe that the alignment of the head in
a position perpendicular to the ground is more important than the
compensatory null position adopted by children with nystagmus.
Professionals who specialize in visual impairment believe that recovered vision can improve the child’s functional performance, consequently improving the quality of life(12).
METHODS
This prospective, cross-sectional study was conducted between
May and November 2010 at the Department of Ophthalmology of
the Federal University of São Paulo, Sector of Low Vision and Visual
Rehabilitation–Outpatient clinic for Early Visual Stimulation, in collaboration with the University of Santo Amaro.
Eleven male and female children with nystagmus and null head
positions were evaluated. The subjects were aged between 2 and 7
years (mean 4.3 ± 1.4), did not exhibit delayed neuropsychomotor
development and/or other associated systemic diseases. In addition,
some had developed the ability to speak and could maintain the
standing position required to perform the Lea Grating Acuity Test®.
The psychophysical Lea Grating Acuity Test® Model 251300 (Figure
1) was used. In this test, the child detects and directs the gaze toward
discs with or without a high visual contrast. The equipment includes
four discs with plain gray color on one side and black and white parallel lines on the other, which had the following spatial frequencies:
0.5 cycle per degree of visual angle (cpd), 2 cpd, 4 cpd, and 8 cpd.
The discs are 20 cm in diameter and both the patterned and the gray
side are shown simultaneously to the children. The aim of the test
is to determine the number of discs the child is able to identify(13).
The assessment of visual acuity and head posture was performed on
the same day and on two separate occasions, with and without the
correct postural alignment of the head.
Children stood 30 cm away from the plumb line, with the ear lobes and the right and left acromion visible. The discs were maintained
at a distance of 50 cm from the child. The camera was placed on a
tripod, at a height of 80 cm and a distance of 80 cm from the plumb
line, for the recording of measurements (Figure 2). Using the anterior
view, we recorded the head position that blocked nystagmus and the
subsequent inclination angles of the head during the performance of
the Lea Grating Acuity Test®.
The test was performed on a second occasion, after postural
alignment of the head (by vertically aligning the child’s head); the
head posture was aligned manually by the physical therapist and the
child’s caregiver, and the distance parameters applied were the same
as those used during the test performed without the correct postural
alignment of the head.
For quantitative analysis of the head posture, the images were
analyzed using the Fisiologic® software; the highlighted points were
defined and the angles formed between the anatomical points on
the trunk and the vertical position of the head were recorded for
comparison between the two test situations, and therefore improving data validity (Figure 3).

Figure 1. Lea Grating Acuity Test® Model 251300(13).

RESULTS
Three of the 11 children detected all four discs in the nystagmus
null position. However, these children detected only two discs after
the correct postural alignment of the head. In addition, three children
detected three discs in the nystagmus null position, but only one disc
after the correct postural alignment of the head.

Figure 2. Scheme of the positioning of the equipment and measurements for test
presentation.

Figure 3. Example of evaluation and variability of postural alignment.
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Three children detected three discs in the null position and later
detected only two discs after the correct postural alignment of the head.
Two children detected the same number of discs in the nystagmus null position and following the postural alignment of the head.
One child detected all four discs in both head postures and another
detected two discs in both postures.
These data were used to determine the ideal head posture to be
adopted during rehabilitation treatment. According to the results obtained, the children had worse performance after the correct postural
alignment of the head, as shown in graph 1.
Table 1 shows the number of discs detected per child in the null
position and in the correct postural alignment of the head. There was
a significant difference between the two conditions, with a Z score
of -2.76 and a p value of 0.006* (p<0.05), indicating that the children
detected more discs in the null position than in the correct postural
alignment of the head.
Table 2 shows the variations in postural alignment the head and
scapular waist in both conditions. Six children exhibited significantly
poorer alignment of the scapular waist after postural alignment of
the head. Five children exhibited improved alignment of the scapular
waist following postural alignment of the head. Notably, alignment
improvement was subtle in most children.
DISCUSSION
Several studies on nystagmus and visual acuity(5-9,14-17) and head
posture(7,11,18) have been conducted. However, the relationship between head posture and visual acuity has not been fully explored(7-9,11).

Graph 1. Representation of the visual performance on the two occasions: null and aligned
positions.

Table 1. Results of the Lea Grating Acuity Test® in two situations:
null position and head alignment
Children

Null position

Aligned position*

01

4

2

The alignment of head posture in children with nystagmus greatly influences visual acuity. In the nystagmus null position, ocular movements are blocked or minimized, allowing the object to be directly
focused on the foveal center, consequently improving visual acuity.
In the correct postural alignment of the head, nystagmus is neither
blocked nor minimized, resulting in an increase in the frequency and
amplitude of ocular movement, leading to lower visual acuity(5-7,10).
According to the results obtained in this study, nine children detected more discs in the nystagmus null position than in the aligned
head posture. This better performance is probably the result of image
fixation at the foveal center for a longer period in the null position,
thereby promoting better visual acuity(6).
On the other hand, in the correct postural alignment of the head,
images are not directed to the foveal center, resulting in low visual
acuity(6,7). We observed that the nystagmus worsened in seven children under these conditions.
Two children could detect the same number of discs in both head
postures; however, during the test, one of the children made a greater
effort to focus on the discs, with increased eyelid aperture.
Vision was compromised in most children when the scapular
waist was compensated. Therefore, physiological postural alignment
of the head through traditional physical therapy not only hinders
visual performance but also causes skeletal muscle compensation in
more stable areas of the body (e.g., the scapular waist), considering
that the head is part of the axial skeleton, although very mobile.
Conditions such as neck deformities by muscle shortening can
occur over time, through sustained null position for long periods. In
such situations, the term torticollis is more appropriate; however, it is
a consequence and not the cause of the null position(11).
Several surgical procedures are available for nystagmus treatment,
with a view for eliminating the abnormal head posture. If nystagmus
is accompanied with strabismus, surgery should simultaneously
correct both the abnormal head posture and ocular deviation. We
believe that surgical procedures intended to maintain the rotation
angle of the head between the postural deviation of the head and the
null area, can both eliminate the incorrect head posture and restore
visual acuity at the correct ocular position(8,9).
Other treatment options for nystagmus include injections of
botulinum toxin in the extraocular muscles or the retrobulbar space.
Moreover, electro-optical devices are currently being developed as
a noninvasive method to eliminate the visual consequences of nys
tagmus. In this sense, the subject looks through a telescope associated with a sensor that detects ocular movements. The sensor sends a
signal to a servomotor that moves the telescope lenses and thereby

Table 2. Description of the variation in postural alignment of the
head and nystagmus null position
Head tilt
Child
01

Null position
-6.4°

Scapular waist

Aligned position
-2.7°

Null position
-5.4°

Aligned position
0.2°

02

4

2

02

-6.1°

3.4°

-5.5°

-3.2°

03

4

4

03

15.6°

-3.3°

-3.1°

-5.0°

04

3

2

04

3.9°

-2.0°

-6.6°

-11.7°

05

3

1

05

-13.0°

-2.9°

0.5°

-8.9°

06

4

2

06

-17.9°

-1.8°

-5.4°

5.2°

07

3

1

07

16.7°

1.3°

8.2°

0.8°

08

3

1

08

5.6°

-2.8°

-4.5°

-3.6°

09

2

2

09

3.9°

-0.9°

-12.2°

-7.3°

10

3

2

10

4.2°

-0.5°

-5.3°

-9.0°

11

3

2

11

-4.6°

0.0°

12.7°

-6.7°
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abolishes the visual limitation of nystagmus. However, such electro-
optical devices are not yet commercially available(9).
Families of children with nystagmus should be advised to find
outpatient care centers specializing in low vision to correct the null
position, which interferes with child development, and to prevent
the impairment of visual performance. Therefore, specialists in visual
impairment should manage both head posture conditions to ensure
that the child is not adversely affected.
In the opinion of physical therapists specialized in visual impairment, a better visual acuity leads to improved functional performan
ce of the child, consequently providing an improved quality of life(12).
In this study, we suggest that visual performance should be contemplated in the rehabilitation of children with visual impairment with
an aim to assess better head postures and to avoid the adoption of
a stable head posture, thereby preventing muscle shortening and
body compensations and improving visual acuity.
CONCLUSION
This study assessed the influence of the postural alignment of the
head on visual acuity in children with nystagmus. We observed that
postural alignment of the head had a positive effect on the control
of nystagmus. On the other hand, the physiological alignment in
children with nystagmus did not result in good visual performance.
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