
S Afr Optom 2012 71(1) 22-31

The South African Optometrist  			        ISSN 0378-9411
 22

Accommodation and vergence status among the 
3rd and 4th graders in a mainstream school in 
Gauteng*                                             
IT Metsing** and JT Ferreira***   

Department of Optometry, University of Johannesburg, PO Box 524, Auckland Park, 2006 South Africa 
Received July 2011; revised version accepted 5 February 2012  

<ingridm@uj.ac.za>

Abstract

Aim: The data presented in this paper is obtained 
from the study on the prevalence of visual deficien-
cies in mainstream and learning disabled schools 
which revealed no difference in the prevalence of 
visual deficiencies in both schools. One of the ob-
jectives of this study was to determine the visual 
status of each learner in each of the two groups 
(mainstream and learning disabled). The findings 
of the study revealed that both groups presented 
with different visual deficiencies including accom-
modation, vergence deficiencies and poor ocular 
motilities which can contribute towards influenc-
ing the children’s learning skills negatively. The 
visual profile on the accommodative and vergence 
systems of the children from the mainstream school 
is further analysed in this paper to determine the 
prevalence of deficiencies in the 8-13 year-olds, 
and to support inclusion of the evaluation of these 
visual skills in the school vision screening protocol.
Method: One hundred and twelve (112) children 
had an expanded vision screening, with eighty 
(80) from the mainstream school in Johannesburg 
aged 8-13 years. The expanded vision screening 
included the measurement of visual acuity (Snel-
len Acuity), refractive error (static retinoscopy), 
accommodation (accuracy, facility and amplitude), 
evaluation of the vergence system (accuracy, facil-
ity and amplitude) and ocular motilities (direct ob-
servation). Of the 80 children from the mainstream 
school, only 73 children’s results were considered 

and seven subjects were excluded due to their 
poor responses to the tests.

Kolmogorov-Smirnov test was utilized to as-
sess the normality of distribution of accommo-
dative and vergence status of children from the 
mainstream school in Gauteng. Depending on the 
outcome of the normality, the T-test was used to 
analyse the data. The distribution of accommoda-
tive and vergence status (amplitudes and facilities) 
were found to be different from the normal distri-
bution due to p-values found to be less than 0.05. 
Results: The results indicated that 12.3% had poor 
accommodation facility, 10% had poor accommo-
dation amplitude, 17% had poor convergence am-
plitude and 21.9% had poor vergence facility. The 
prevalence of poor vergence facility was found 
to be 21.9%, higher than all the visual efficien-
cy skills evaluated. However, the co-existence of 
both accommodative and vergence dysfunctions 
was not found, since subjects presented with ei-
ther accommodative (isolated) or vergence (iso-
lated) dysfunctions.
Conclusion: The results considered were for tests 
performed subjectively, and therefore that could 
have led to the identified statistical outliers (due to 
inconsistent responses) in the analysis of data for 
the prevalence of poor accommodative (12.3%) 
and vergence (21.9%) facility. The prevalence of 
accommodative and vergence dysfunctions al-
though low in some instances is a concern. There 
is definitely a need for early identification of vis-
ual deficiencies that can impact negatively on the 
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Introduction

The human accommodation and vergence systems 
are amongst the essential visual efficiency skills in-
cluding visual acuities, refractive errors and motilities 
required in the process of reading allowing a continu-
ously clear and single image. As children progress 
from learning to read to reading to learn they encoun-
ter common typeface that is smaller, words and let-
ters that are closer together and reading passages are 
increased in length. Therefore there is an increased 
demand on their accommodative and vergence sys-
tems1. Accommodative disorders causing aesthenopic 
symptoms in younger children (Grade 3 and below) 
when learning to read are not always apparent, but 
symptoms such as discomfort and headaches are 
experienced when the child gets older and becomes 
more motivated to read1. In the presence of accom-
modative and/or vergence dysfunction, symptoms are 
commonly reported such as eye strain, blurred vision 
when changing focus from far to near or vice versa, 
inability to see small print,  the tendency to hold books 
very close, headaches and diplopia. Accommodative 
disorders can be identified early when symptoms such 
as holding the reading material closer are noted by the 
child’s teacher/parent or through an expanded visual 
screening.

 Sometimes patients with accommodative dysfunc-
tions are found to have an associated vergence prob-
lem2. There is a physiological connection between ac-
commodation and convergence such that when eyes 
accommodate they converge as well. This process 
is referred to as accommodative convergence, and 
is measured by the AC/A ratio. The same is true for 
when the eyes are converging; they will accommo-
date and the inter-relationship can be measured using 
the CA/C ratio3, 4. The relationship between accom-
modation and convergence is approximately the same 
throughout life, it does not depend on the amplitude 

of accommodation decreasing with age but is driven 
by the stimulus for accommodation4-6. 

 Hoy et al7 conducted a study on 114 children aged 
between 9 and 13 years to investigate the relationship 
between academic achievement and accommodative/
vergence dysfunctions in symptomatic primary school 
children. Comprehensive eye and vision examinations 
were conducted on children who met the eligibility 
criteria, that is, those children who were symptomatic 
with no amblyopia, strabismus, high refractive errors 
(contact lens wearers) or ocular and systemic pathol-
ogy. Accommodative amplitudes (Donder’s Push up 
method) and facility (2 D flippers), near point of con-
vergence and vergence facility (8 pd BO/BI) were 
evaluated. The results indicated that 82 of the 114 
children had non-strabismic accommodative and ver-
gence dysfunctions which had a significant relation-
ship to their academic performance scores (reading, 
mathematics, social science and science). Hoy et al7 
concluded that it is essential for accommodative and 
vergence functions to be tested in all children with 
academic difficulties and visual symptoms.

In further investigating the relationship between 
accommodation and vergence dysfunctions a study 
was conducted on 299 elementary school children av-
erage age of 11.5 ± 0.63 years to determine whether 
accommodation insufficiency is the primary source 
of symptoms in children with convergence insuffi-
ciency5. Accommodation amplitude and facility were 
evaluated using the Donders Pushup method and 2 D 
flippers respectively. The vergence system was evalu-
ated using Von Graeffe and nearpoint of convergence 
tests. The test results were used to categorize subjects 
into four groups that is, those with normal binocular 
vision, convergence insufficiency (isolated), accom-
modation insufficiency (isolated), or accommodation 
and convergence insufficiency (associated). The re-
sults of the study revealed that convergence insuffi-
ciency can occur in isolation without compromised 
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learning performance of children, especially those 
of school-going-age. The study therefore supports 
the expanded vision screening of all school-going-
children in South Africa to include visual efficiency 
skills (accommodation and vergence systems) for 
appropriate and early identification of the barriers 

to learning. (S Afr Optom 2012 71(1) 22-31)

Key Words: Visual efficiency skills, visual dys-
functions, mainstream school, learning disabled, 
visual screening, school-going-children.
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accommodation. The co-existence of both conver-
gence and accommodation insufficiency was found to 
increase with the severity of the symptoms4, 8. 

In terms of the National Health Policy for South 
Africa9 vision impairment was identified as potential-
ly one of the hindrances to a child’s learning perfor-
mance and development. One of the objectives of the 
policy was to address barriers to learning which in-
cluded vision impairment, in order to facilitate maxi-
mum benefit from education. Health workers lead 
by a professional nurse in terms of the school health 
policy perform the vision screenings in most schools 
in Gauteng. Moodley10 indicates that the screenings 
done by the health workers are based mainly on the 
measurement of visual acuities. In taking visual acui-
ties only to screen for visual deficiencies, one is most 
likely to fail to identify accommodation and vergence 
dysfunctions impacting negatively on academic per-
formance of the child.

Accommodation dysfunction

Accommodation is defined as the ability of the in-
traocular lens to increase its convexity, altering the 
eye’s dioptric power and thus enabling light diverg-
ing from a near source to be focused upon the retina 
in order to obtain a clear image11-13. Disorders of ac-
commodation are divided into four categories namely 
insufficiency, excess, infacility and ill-sustained11. A 
complete evaluation of the accommodative system in-
cluding the amplitude, accuracy and facility is there-
fore essential for appropriate diagnosis and manage-
ment of patients presenting with symptoms related to 
accommodation dysfunction14. Several studies15-21 in-
vestigated the prevalence of accommodation dysfunc-
tions in school-going-children. However, different as-
pects of accommodative dysfunctions, for example, 
amplitude, facility, and accuracy were researched and 
evaluated separately.

Moodley10 conducted a study to investigate the 
dysfunctions of accommodation including the am-
plitude, facility and accuracy in the primary school 
children. Two hundred and sixty four (264) primary 
school children with their ages ranging from 6 to 13 
years had their vision evaluated. The amplitude, facil-
ity and accuracy of accommodation were evaluated 
monocularly and binocularly using Donder’s Push up 
Method, 2 D flippers and MEM retinoscopy respec-
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tively. The study revealed that more than a quarter of 
the children tested had some form of accommodation 
anomalies, for example accommodation insufficien-
cy, infacility, or high lag/lead. In conclusion it was 
therefore reccomended that regular and comprehen-
sive vision screenings for primary school children 
were essential.

Vergence deficiencies

Vergence eye movements are defined as disjunc-
tive movements occurring when fixation is changed 
from a distant to a closer object or vice versa11-13. The 
vergence system depends on tonic innervation to the 
extra-ocular muscles, accommodation and perceived 
distance of the object of interest (proximal), enabling 
the visual axes to converge, for the image of the ob-
ject of interest to be maintained on the fovea of each 
eye for the provision of high resolution. Near and far 
horizontal and vertical phorias, near and far positive 
and negative fusional vergences, vergence facility 
and nearpoint of convergence are the visual param-
eters that are used to evaluate the vergence system6, 7.

In fully evaluating the vergence system it is impor-
tant that absolute and relative convergences are eval-
uated. The three important components of absolute 
convergence  assessed should include the amplitude, 
facility, and stamina, which can be assessed using 
the near point of convergence test. The presence of 
normal fusion amplitude does not rule out the dys-
function of the fusional vergence system6. The other 
characteristics of the vergence system including poor 
vergence facility, and reduced near point of conver-
gence could also contribute to vergence dysfunction. 
Therefore in fully evaluating the vergence system in 
the presence of the normal fusion amplitudes it is im-
portant to conduct the additional tests of the vergence 
facility and near point of convergence14, 22, 23.  

Heterophoria is referred to as the latent devia-
tion requiring fusional vergence to maintain single 
binocular vision14. The smooth functioning of the 
heterophorias especially at near is important for the 
near task of reading. Several other studies24-29 found 
a higher prevalence of lower fusional reserves in chil-
dren with reading disabilities compared to children 
without reading disability. It was therefore concluded 
that vergence dysfunctions adversely affected chil-
dren’s educational performance.
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The nearpoint of convergence test is frequently 
used to evaluate convergence insufficiency but nor-
mative data for children was not available until about 
199830. The variance in the normal data for children 
when evaluating the NPC is caused by different tar-
gets recommended by various researchers, and the 
different targets recommended varied from using the 
accommodative target, penlight torch with red lens or 
red-green anaglyphs31.

The prisms of choice for evaluating vergence facil-
ity were found to vary from one researcher to another. 
The discrepancies in the prism powers to be utilized 
in evaluating the vergence facility varied from 3pd 
base-in/12pd BO, 4pd BI/ 8pd BO and 8pd BI/ 8pd 
BO32-34.

 
Method

A cross-sectional survey was conducted with the 
visual efficiency skills of the 3rd and 4th graders aged 
between 8 and 13 years old evaluated. Purposive sam-
pling was used to select the subjects in grades 3 to 4. 
The research record card was designed by the princi-
pal investigator for the recording of visual variables 
evaluated to collect data. The visual evaluations were 
done by the principal investigator as well as by 18 
fourth year optometry students from the University of 
Johannesburg under her supervision. The fourth year 
students involved in the study had a workshop con-
ducted by the principal investigator prior to the data 
collection, in order to orientate them on how to do the 
visual evaluations (emphasis was on the targets used, 
methods, time factor, postures and illumination) for 
the standardization of the tests. 

The visual evaluations were done in the morning 
from 09h00 until 11h30, with each child evaluated for 
approximately 25 minutes. The students under the su-
pervision of the principal investigator evaluated the 
respondents in pairs. Every 25 minutes approximately 
five children were visually screened. The evaluations 
were divided into different stations for measuring vis-
ual acuities, retinoscopy (static and dynamic), ocular 
motilities, accommodation (facility and amplitude), 
cover test with near point of convergence, smooth 
vergences and vergence facility. The children evalu-
ated were kept in a separate room, made available by 
the participating school. The visual skills evaluated 
included visual acuities, refractive errors, accommo-
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dation, vergence and ocular motilities. The methods 
for the evaluation of accommodation and vergence 
system will be discussed below for the purpose of this 
study.

The ability of the accommodative system to change 
focus from stimulation to relaxation was assessed bin-
ocularly using 2 D flipper lenses. The children were 
given targets that required good focus (6/9 letters) at 
40 cm while the lens power was changed from plus 
to minus and each eye was evaluated for one minute.  
The target used was the Bernell Vectogram Acuity/
Suppression slide (SO/V9) with the subjects wearing 
the Polaroid lenses to monitor for suppression. The 
Polaroid lenses enabled the right eye to see the letters 
in row number four (#4) and the left eye to see the let-
ters in row number six (#6). The letters in row num-
ber five (5) were seen by both eyes. The facility of 
accommodation was regarded as normal for the age 
group (8-13 years), monocularly should they achieve 
7 (+/-2) cycles per minute (cpm) and binocularly if 
they achieved 5 (+/-2cpm). Children without accom-
modation infacility were regarded as having failed the 
test35.    

The maximum amount of accommodation the eye 
is capable of, referred to as the amplitude of accom-
modation was determined monocularly using the 
push-up method.  The accommodative amplitude was 
measured in centimeters (cm) and then converted to 
diopters (D). The expected maximum and minimum 
amplitudes of accommodation for a child of a given 
age were determined using Hofstetter’s (1950)6 for-
mulas. If the amplitude was 1D or more above age 
average it was regarded as strong and ranked num-
ber 5, an amplitude of 4D or more below age average 
was regarded as very weak and ranked number one6. 
A decrease of the amplitude of accommodation with 
repeated measurements (approximately five times) 
indicated ill-sustained accommodation14. A differ-
ence of amplitude of accommodation more than 2D 
between the two eyes was regarded as ill-sustained.

 The amplitude and efficiency of the vergence sys-
tem were measured using the nearpoint of conver-
gence (NPC) test. A break point greater than 8 cm, 
with the recovery more than 10 cm were considered 
abnormal, with the red lens a greater recession more 
than 7 cm for break and more than 10 cm for recovery 
suggested a significant convergence problem14. The 
flipper prisms 8 pd BI/BO mounted in a flipper device 



S Afr Optom 2012 71(1) 22-31           	                IT Metsing and JT Ferreira - Accommodation and vergence status ... mainstream school in Gauteng

The South African Optometrist  			        ISSN 0378-9411
 26

were put in front of the eyes and respondents were 
informed that initially the letters will be double. Re-
spondents were further instructed to attempt to make 
the fixated letters clear and single, and to report that 
to the examiner as soon as that takes place. For the 
purpose of this study, the expected norms considered 
were those according to Atkinson et al. (1980) (as dis-
cussed in Jimenez et al. 2004)36 indicated in Table 1 
below, since suppression in this study was not moni-
tored. Vergence facility was subjectively evaluated at 
near (40 cm) with the 8 pd BI/BO mounted in a flipper 
device.

Results

The number of subjects examined in this study was 
initially 80 but seven subjects were excluded from the 
study due to their poor responses to all the tests per-
formed on them. The seventy three (73) subjects with 
valid responses included 34 (46.6%) males and 39 
(53.4%) females. The subject’s ages ranged from 8 to 
13 years with the mean of 9.70 (+/- 0.811) years and 
a median age of 10 years. The visual skills evaluated 
included the visual acuities, refractive errors, accom-
modation, vergence and ocular motilities

Table 1  Clinical Criteria

Table 2 The sample size in terms of gender

 ±
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Accommodation Facility
Accommodation facility ranged from 0 to 14 cpm, 

with a mean of 5.84 (± 2.635) cpm. The median was 
6 cpm as indicated in Figure 1 below. The subjects 
with the zero facility could not clear either +2 D or 
−2 D lenses and thus were regarded as having failed 
the test. They were included in the analysis of data 
because failing the test meant that they could not 
stimulate or relax their accommodation system. Six 
(8.2%) subjects could not stimulate nor relax their ac-
commodation and they were classified as having poor 
accommodation facility. However, only three (4.1%) 
subjects had below normal accommodation facility 
and therefore the total prevalence of poor accommo-
dation facility was found to be 12.3%.

Figure 1 below shows a spread of the distribution 
of accommodation facility from 4 to 6 cpm in the first 
(26%) and second (31.5%) quartile below the median. 
In the third quartile,  Figure 1 below indicates a high 
concentration (34.3%) of accommodation facility 
from 6 to 7 cpm thus resulting in the distribution of 
our findings skewed to the left. 

Figure 1 Distribution of accommodation facility
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According to the Kolmogorov-Smirnov test, T= 
0.120 and p-value = 0.011(refer to Table 3 below). 
The p-value was therefore found to be less than 0.05, 
leading to the rejection of the null hypothesis and the 
conclusion that the distribution of accommodation 
facility measured on the subjects was different from 
that of the normal distribution.

Amplitude of accommodation
  The amplitude of accommodation was evaluated 

monocularly and ranged from 8 to 25 D for both the 
left and right eyes with means of 13.7 (± 4.1) D and 
13.9 (± 4.29) D respectively. The medians for the am-
plitude of accommodation of the right and left eyes 
were both found to be equal, that is, 13 D. The total 
prevalence of subjects with amplitudes of accommo-
dation below normal for the left and right eyes was 
found to be 8.2% and 9.6% respectively. 

 
Figure 2 Distribution of amplitudes of accommodation for the 
right and left eyes

Table 3 Tests of normality for accommodative and vergence facility and nearpoint of convergence
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Possible outliers were found to be amplitudes of 
accommodation above 20 D due to the subjects per-
haps not understanding the test and therefore respond-
ing poorly. The outliers have therefore influenced our 
data distribution, with normal and above normal am-
plitudes of accommodation prevalent in 71.2% and 
86.4% for the right and left eye respectively as seen 
in Figure 2 above. According to Figure 2 above, there 
appears to be the wider distribution of the range of 
values between 13 and 17 D for the left and right eye 
in the third quartile. The first quartile for the right eye 
is smaller (8-19 D) than that of the left eye (8-11 D) 
with the second quartile showing a wider spread (10-
13 D) and for the left eye (11-13 D). The prevalence 
of  amplitudes of accommodation below normal rang-
ing from 8 to 9 D, were found to be more (9.6%) in 
the left eye compared to the right eye (8.2%). 

Table 4 Tests of normality for accommodative amplitudes of the 
right (RE) and left (LE) eyes

The statistic values determined using the Kolmog-
orov-Smirnov test and the corresponding p-value are 
T= 0.184 and T= 0.165 for the right and the left eye 
respectively with the p-value = 0.00 as seen in Table 
4 above. Thus the null hypothesis (see Table 4 above) 
is rejected in both instances, the distributions of am-
plitudes of accommodation (variable tested) for both 
the right and left eyes were found to be deviated from 
the normal distribution. 

Convergence amplitude
The convergence amplitude was evaluated using 

the nearpoint of convergence test and the breakpoint 
ranged from 0 to 11 cm with recovery ranging from 
2 to 14 cm. The mean for the break points was deter-
mined to be 4.9 ± 2.387 cm. Eleven (11%) percent of 
the subjects were found to have slightly receded am-
plitudes of convergence from 9 to 11 cm, and 16.4% 
had receded recovery to seeing the target as single 
and clear as seen in Figure 3 below. 

 

Figure 3 Distribution of convergence amplitudes

According to Figure 3 above, distribution of data 
below the median (2nd quartile) and above median 
(3rd quartile) was found to be the same for the break 
point. However, for recovery our findings were differ-
ent with a wider spread of distribution (54.8%) above 
the median from 7 to 11 cm in the third quartile, and 
in the fourth quartile the distribution of below normal 
12 to 14 cm with a prevalence of 10.9%. 

The statistic values determined using the Kolmog-
orov-Smirnov test and the corresponding p-value are 
T= 0.130 and T= 0.160 for break and recovery with 
p-values of 0.04 and 0.00 respectively as shown in 
Table 3 above. The p-values for both break and re-
covery were found to be below 0.05, the null hypoth-
esis is therefore rejected and a conclusion is reached 
that there is a difference between the normal distribu-
tion and the distribution of nearpoint of convergence 
evaluated. 

Vergence facility
The vergence facility measured in cycles per min-

ute ranged between zero to 17 cpm with the mean of 
5.93 ± 5.93 cpm. 

 The zero measurement found as indicated in Fig-
ure 4 was for those subjects who could not see the 
test target clearly with either the 8 pd base-out or 8 pd 
base-in. The total number of subjects with poor ver-
gence facility was 21.9%, with 78.1% found to have 
normal to above normal vergence facilities. Statistical 
outliers were found to be the vergence facility of 17 
cpm with a prevalence of 1.4% and due to inconsist-
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ent responses by the respondent to the test caused by 
lack of understanding, the distribution of data was 
therefore influenced. In Figure 4 the distribution of 
data below the median (7 cpm) ranged from 0 to 8 
cpm with a wider spread (41.1%) of the range of ver-
gence facility between 4-7 cpm and a high concen-
tration (32.9%) between 7-8cpm in the third quartile. 
The statistic value of Kolmogorov-Smirnov test and 
the corresponding value were T= 0.178 with the p-
value=0.00 as shown in Table 3 above. The p-value 
was found to be below 0.05, leading to the rejection 
of the null hypothesis and the conclusion that there is 
a difference between normal distribution and evalu-
ated vergence facility.

Figure 4 Distribution of vergence facilities

Discussion

In terms of the National School Health Policy of 
South Africa (2002)9, vision impairment (including 
uncorrected refractive errors) was identified as a pos-
sible and significant cause of limitations to a child’s 
learning performance and development. One of the 
objectives of the policy is to identify the limitations to 
learning, in order to enable children from a younger 
age (Grade R and Grade 1 learners) to benefit from 
education. The vision screenings according to the Na-
tional School Health Policy of South Africa are done 
by health workers lead by a professional nurse. In a 
few pre-schools (in South Africa) vision screenings 
are done by optometrists from private practices as per 
individual arrangements between the schools and op-

tometrists. As indicated by Moodley10, vision screen-
ings conducted by school nurses usually only involves 
the measurement of visual acuities, and therefore oth-
er visual efficiency skills including  accommodation 
and vergence dysfunctions may be missed.

Results of this study are derived from the study 
conducted on the prevalence of visual deficiencies 
in the learning disabled in Johannesburg . One of the 
objectives of the study was to determine the visual 
status of each learner in the two groups of children 
from the mainstream and learning disabled schools. 
The study revealed that both groups presented with 
different visual deficiencies including accommoda-
tion, vergence deficiencies and poor ocular motilities 
which can contribute negatively towards children’s 
learning skills. The visual profile on accommodative 
and vergence systems of children from mainstream 
school is further analysed in this paper, to determine 
the prevalence of deficiencies in the mainstream 
school children between the ages of 8 to 13 years in 
order to support inclusion of the evaluation of these 
visual skills in the school vision screening protocol.

Of the 73 children who responded to the accom-
modative and vergence tests performed on them, the 
study indicated that 12.3% subjects had poor accom-
modation facility, approximately 10% had poor am-
plitudes of accommodation, approximately 17% had 
poor convergence amplitudes and 21.9% had poor 
vergence facility. Poor vergence facility with the 
prevalence of 21.9% was found to be the highest of 
all visual skills evaluated. These findings agree with 
several other studies24-28 conducted, and supporting 
that poor visual efficiency skills (including accom-
modative and/or vergence dysfunction) may contrib-
ute to poor academic performance. Inconsistencies in 
findings of the study were identified whereby subjects 
did not show the prevalence of the co-existence of 
both the accommodative and  vergence dysfunctions 
in support of Rouse et al 1999 studies2. 

The findings of the distribution of accommoda-
tive and vergence status were all found to be differ-
ent from the normal distribution, since p-values were 
found to be less than 0.05. Various factors could have 
contributed to the difference in the distribution of vis-
ual efficiency skills evaluated that is, accommodative 
and vergence systems since results considered were 
on subjective tests. The responses of subjects to tests, 
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therefore depended on their maturity and on whether 
they understood the tests utilised to evaluate their vis-
ual efficiency skills. 

The high prevalence of subjects who completely 
failed accommodative (12.3%) and vergence (21.9%) 
facility tests is a clear indication of subjects not re-
sponding appropriately to tests performed. Possible 
outliers were identified when the accommodative and 
vergence systems were evaluated which lead to the 
difference between the normal distribution of vari-
ables. 

In conclusion considering the limitations of this 
study, it is therefore important for the comprehensive 
screening to include all the visual efficiency skills, 
including accommodation and vergence systems for 
proper and early identification of barriers to learning. 
The findings of this study are inconclusive due to lack 
of information on academic performance of subjects 
involved in the study not provided to the principal 
researcher by the participating institution. This study 
did not determine the relationship between the aca-
demic performances of subjects and identified visual 
deficiencies. The important finding from the study 
was that visual efficiency skills including the accom-
modative and vergence deficiencies were found in ap-
proximately a third of the children in the age group of 
8-13 year olds from the mainstream school, and this 
finding supports the recommendation that the visual 
screenings should include the evaluation of other vis-
ual efficiency skills and not to rely on the measure-
ment of visual acuities only.
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