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Abstract

Background: Ocular fusion is responsible for maintaining adequate binocular alignment in relation
to the distance from the fixation point to project the image onto the retina of both eyes and obtain a
single fused image. Ocular phorias occur when there is a misalignment visualized when breaking
binocularity, and are classified according to the direction of the deviation in the literature lacks in-
formation on the tests used to evaluate ocular phoria. Objective: This study has as objective to verify
the intra- and inter-rater reliability of the ocular phoria test. Methods: Study cross-sectional obser-
vational type case-control. They were recruited voluntarily, 123 volunteers from both sexes from 18
to 49 years old. It was the coveruncover test was applied for evaluation qualitative alignment of the
axes visuals. The test was accomplished by 3 reviewers distinct in 2 days. The linear weighted Co-
hen's Kappa was used to determine reliability and agreement inter-evaluators he was calculated
between three pairs of therapists. Results: The reliability of the right ocular phoria test at 40cm
showed agreement acceptable in all the tests, already on the left at 40cm the agreement no he was
acceptable inter-evaluators in the first evaluation and intra- evaluators, and was acceptable in the
second assessment inter-rater reliability. The intra- and inter-rater reliability of the ocular phoria
test at 20 cm did not he was acceptable. Conclusion: The ocular phoria test in this moment, due to
the low quality of evidence, cannot be recommended for evaluation of ocular phoria.
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BACKGROUND
The visual receptor, the eye, acts as both an endo and exteroceptor, and is one of the

receptors sensory involved in the activity motor musculoskeletal, relating the positioning
of the cervical spine and movements of the eyes and head through integration of afferent
information from the vestibular, visual and proprioceptive systems. This integration gen-
erates answers musculoskeletal postural suitable or adaptive compensatory triggered by
the activation of the muscles in the cervical region in order to maintain the performing
activities that require eye movement'. The neural commands needed to produce the re-
sponse at the correct time are organized and sent to the appropriate brain centers in order
to perform the desired action, or that is, the sensory information received is processed and
transmitted to the effector mechanism, to then to be determined to the strategies suitable
of response motor?.

In this context, the visual system contributes to maintaining the natural balance
within the limits of the support base, informing how to maintain the alignment of the head
and trunk. Changes in this mechanism and the ability to keep the head in position neutral
they can trigger postures inadequate, generating overload to the column and possible re-

percussions such as pain®.
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One of the disturbances more common node system oculomotor in monocular vi-
sion are the disturbances in phorias eyepieces and generate repercussions direct node sys-
tem musculoskeletal and postural maintenance, presenting frequent symptoms associated
with fatigue eyepiece, asthenopia, pain of head, drowsiness, difficulty of concentration in
the reading, line skipping and intermittent diplopia, all of which are influenced by the
general state of health, anxiety and prolonged close work, which sometimes interfere with
the ability of to read, learn and of carry out works of close*®.

Ocular fusion is responsible for maintaining proper binocular alignment in relation
to the distance from the point of fixation to project the image onto the retina of both eyes
and obtain a single fused image, to the phorias eyepieces occur when exists one misalign-
ment viewed to the break up the binocularity, and is classified according to the direction
of the deviation”10. Of all mode, node environment clinical, to assess ocular phoria the test
is used coveruncover, which determines the ocular alignment with the fusional aspect
eliminated, that is, with the musculature ocular at rest!! however, there is no information
in recent literature on the reliability of that test.

Like this, the present proposal and original and he has the purpose of assistant you
clinical and researchers node diagnosis and identification of changes node receiver eye-
piece proposing information coveruncover test reproducibility already used in the clinical
and research environment, with relevance in the repercussions musculoskeletal, adapta-
tions postural, possible pictures of pain, and others symptoms associates, what they can
to generate the far away term postures vicious and pictures of pain chronic, enabling,
this form, the search put strategies of treatment and prevention. Finally, the hypothesis of
this study is that the ocular phoria test is reliable for evaluating changes in the ocular

receptor.

METHODS

The study design is a cross-sectional observational study approved by the ethics in
research CAAE 57521821.2.0000.8123, under protocol no. 5,501,335. Volunteers of both
sexes aged 18 to 49 were recruited in a voluntary'?>'3 and forwarded the Clinic of Physio-
therapy from the Center of Sciences from the Health from the University State of North of
Parana (UENP), where they were informed on the protocol of evaluation. Volunteers who
presented (1) neurological symptoms were excluded from the study and/or psychiatric
illnesses (2) use of medication that alters sensory perception and (3) tropia eyepiece. All
you volunteers signed the Term of Consent Free and Informed, conducted in accordance
with Resolution 466/2012 of the National Health Council (CNS) approved by the Human
Research Ethics Committee.

The research followed the recommendations of the Guidelines for Reporting Relia-
bility and Agreement Studies (GRRAS)", driven node outpatient clinic clinical of physio-
therapy from the University State of North of Parana in the city of Jacarezinho (PR), Brazil,
between the months of June and August 2022. The procedures were carried out in a pri-
vate office, in order to avoid any type of exhibition or possible constraints of the partici-
pants. All you procedures were conducted by three posturology expert evaluators, trained
and calibrated to assessment of the tests visuals with experience average of 3 years. You

volunteers were recruited through advertisements on social media. The size from the
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sample he was accomplished considering the I point by®, what pointed out a prevalence
of 8% of convergence insufficiency in the general population. Considering an acceptable
inter-rater Kappa value equal to or above 0.3, a power of 80% and alpha=0.05, we can
consider an ideal sample of 113 individuals, in our 123 individuals participated in the

study.

Protocol of intervention

Eligible volunteers, after signing the TCLE (annex 1), were subjected to the coverun-
cover test for qualitative assessment of the alignment of the visual axes and presence of
tropia. The test was performed by 3 different evaluators at 2 times, with the one week
interval between the 1st and 2nd moment, was accomplished one prize draw to order of
the evaluators, all you evaluators they were blinded and no had access to the assessments
between periods and assessments between them. This form of assessment was used to

analyze the intra- and inter-rater reliability of the test.

Instruments and techniques of collect of data
Converuncover

For evaluation of the phoria eyepiece he was accomplished the test coveruncover for
determine qualitatively the degree of alignment of the visual axes. With the volunteer
standing he was requested what the same fixed the target object real — one pen placed
40cm away at eye level, and then the volunteer's right eye was occluded with an occluder
black and then the occlusion was removed three times in a row, observing whether any
movement occurred. After this observation, he was accomplished the same procedure to
evaluate the eye left. Any eye movement assessed indicated the presence of a phoria and
any movement of the eye did not evaluated indicated a tropia. From this point on, the
ocular phoria was identified and classified in orthophoria when there was no eye move-
ment, exophoria when the movement occurs inward, endophoria when the movement
occurs outward, hyperphoria when the movement occurs downward and hypophoria
when the movement occurs upward. The test was then repeated, with a distance of 20 cm.
The same tests were performed repetitions and interpretations aforementioned in the test

the 40 cm of distance!!.

Analysis of the data

You data of the 3 evaluators they were used to analysis. The Kappa of Cohen linear
weighting was used to determine intra- and inter-rater reliability. The agreement inter-
evaluators he was calculated between three pairs of therapists. To the rates of agreement
inter and intra-rater they were analyzed, calculating the proportion of agreement, exact
agreement and agreement expected by chance!4'>. Intervals of trust [95%)] they were cal-
culated for you values. One coefficient Kappa of 1.0 indicates agreement total in addition
of chance. Values above 0.80 are considered excellent, values between 0.60-0.80 substan-
tial, 0.40-0.60 moderate, 0.40-0.20 reasonable and values <0.20 they are bad'¢. The analysis
of data used the Statistical Package for the Social Sciences version 22. (IBM SPSS Statistics,
Armonk, NY, USA).
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RESULTS
123 volunteers were analyzed, predominantly male (50.4%) with age average of 28 +
7 years. Table 1 shows acceptable agreement for categorical variables in the first and sec-
ond second assessment regarding the inter-rater reliability of the ocular vergence test.
Table 1 shows the results regarding the inter-rater reliability of the test. right and left
ocular phoria at 40cm. Acceptable agreement was detected for the categorical variables in

the first and in the second assessment on the right, and unacceptable on the left.

Table 1. Analysis inter-evaluators of test of phoria eyepiece right and left to 40cm

Pair Pair Pair
AV1vs AV2 AV1vs AV3 AV2vs AV3

First Kappa Right Assessment

1.0 1.00 1.00
(95% CI)
Second Kappa Right Assessment

1.00 0.66 (0.00 to 1.00) 1.00
(95% CI)
First Assessment Kappa Left

1.00 -0.14 (-0.38 to 0.00) 1.00
(95% CI)
Second Assessment Kappa Left

1.00 0.66 (0.00 to 1.00) 1.00
(95% CI)

Note: AV1 = evaluator 1; AV2 = evaluator 2; AV3 = evaluator 3.

Table 2 shows the results regarding the inter-rater reliability of the test. right ocular
phoria at 20cm. It was detected that the unacceptable agreement for the variables categor-

ical in the first and in the second evaluation in both tests

Table 2. Analysis inter-evaluators of test of phoria eyepiece right and left the 20cm

Pair Pair Pair
AV1vs AV2 AV1vs AV3 AV2vs AV3

First Kappa Right Assessment -0.008 -0.01 0.01
(95% CI) (-0.20 the 0.00) (-0.04 the 0.00) (-0.44 the 0.08)
Second Kappa Right Assessment 0.17

1.00 1.00
(95% CI) (0.00 the 0.49)
First Left Kappa Evaluation -0.01 -0.03 -0.01
(95% CI) (-0.02 the 0.00) (-0.073 the 0.00) (-0.05 the 0.00)
Second Assessment Kappa Left 0.17

1.00 1.00
(95% CI) (0.00 the 0.49)

Note: AV1 = evaluator 1; AV2 = evaluator 2; AV3 = evaluator 3.

Table 3 shows the results regarding the intra-rater reliability of the test. of right ocu-
lar phoria at 40cm. Acceptable agreement was detected for the variables categorical on the

right and unacceptable on the left.

Table 3. Analysis intra-rater of test of phoria eyepiece right and left to 40 cm

AV1 AV2 AV3
Kappa Right 1.00 1.00 0.38 (0.00 the 0.74)
kappa left -0.008 (-0.20 the 1.00) 1.00 0.34 (0.00 the 0.65)

Note: AV1 = evaluator 1; AV2 = evaluator 2; AV3 = evaluator 3.
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Table 4 shows the results regarding the intra-rater reliability of the test . phoria eye-
piece right the 20cm. It was detected what the agreement no acceptable to to the variables

categorical.

Table 4. Analysis intra-rater test of phoria eyepiece right the 20 cm
AVl AV2 AV3
Kappa -0. 008 (-0.20 to 0.00) 1.00 0.32 (0.09 the 0.52)
Note: AV1 = evaluator 1; AV2 = evaluator 2; AV3 = evaluator 3.

Table 5 shows the results regarding the intra-rater reliability of the test. of left ocular
phoria at 20cm. It was detected that the agreement was not acceptable for the variables

categorical.

Table 5. Analysis intra-rater of test of phoria eyepiece left the 20 cm

AV1 AV2 AV3

Kappa -0.01 (-0.24 the 0.00) 1.00 0.32 (0.10 the 0.55)

Note: AV1 =evaluator 1; AV2 = evaluator 2; AV3 = evaluator 3.

DISCUSSION

The main findings of the present study refer to the inter- and intra-rater reliability of
the ocular phoria test, where at this time, due to the low quality of the evidence, it is not
possible to be recommended for the evaluation of phoria eyepiece. In this sense we can
observe what the reliability inter-evaluators showed up reliable for the phoria of the right
eye at a distance of 40cm, both in the first and second second assessment, suggesting that
the start of the second part of the test battery (after rest) proved to be adequate. Further-
more, the intra-rater evaluation of this same test also showed reliable. However, in the
evaluation of the phoria of the left eye at 40 cm, there was reliability just in the second
assessment, suggesting perhaps, one possible learning of evaluated/evaluator regarding
the tests applied.

In the ocular phoria test at 20cm, the assessment was not reliable in both eyes, both
inter-evaluators in the first and in the second assessment, as intra-rater, demonstrating
that perhaps some adaptive mechanism of the ocular receptors confuses the assessment
of nearby through the test of ocular phoria. Studies show different forms of assessment to
test the phoria eyepiece, being some of them the coveruncover test, alternating cover test
and maddox rod test, with different instruments, and increment with prism bars that are
used to measure diopters prismatic (DP) deviation. Coveruncover is the most practiced
technique and the various forms of performance and subjectivity of the examiner can lead
to inconsistency and errors in the results. Coveruncover is a test influenced by the experi-
ence, positioning of the evaluator and the participant, ambient lighting and, therefore,
needs to be controlled for clinical decision!!'”.

There is a study that verified the agreement between two different methods of as-
sessing ocular phoria by experienced examiners and beginners. Coveruncover was used
with prism bar (to quantify the deviation in PD) and eye tracking (which records move-
ments eyepieces saccadic), being what the researcher no it found differences significant

differences between the means of both methods and between the examiners and observed
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