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1. Introduction 
Vision problems in childhood are frequently seen (1). Myopia, 
is a kind of vision impairment, is a defect where by rays of 
light from a distant object come to focus in front of the retina 
rather than on it and it resulting in the observer seeing a 
blurred image (2). Also, it is known that, in hypermetropia the 
light falls behind the retina because of a short eye or 
insufficiently curved cornea and it is difficulty seeing close 
objects clearly (2). 

Myopia and hypermetropia are seen more frequently than 
other visual impairments and the prevalence is increasing 
globally.(3). In Turkey, a study done in year of 2007, it was 
founded that about one-third of Turkish medical students had 
myopia (4), while a met-analyse showed that close to half of 
the world's population may be myopia by 2050 (5). 

There are many literatures about the reasons of myopia. 
The risk factors like environmental factors such as time spent 
outdoors (6), near work, educational level and parental 
history, a possible indicator of genetic susceptibility, are most 
often investigated (7, 8). In another study, it was revealed 
factors associated with reading may play a part in myopia 
development (9). 

Association between intelligence with visual function in 
children is being investigated frequently in the recent period 
(9–15). A review concerning the relation between refractive 
errors and intelligence quotient (IQ) concluded that children 

with myopia may have a higher IQ probably identified by 
genetic and environmental factors (16). Large eyes (as 
measured by axial length) may lead to myopia and large 
brains may be more intelligent. This relation may arise 
because of a single genetically controlled mechanism 
affecting both brain size and eye size. It was found that no 
statistically appreciable difference in measured intelligence, 
thus suggesting that the myopia and high intelligence may be 
more related to environment than any other factor  (17). At 
the same time, there is uncertainty about whether IQ is 
associated with myopia; some authors say that near-work 
activity result children perform better in IQ tests (1). 
Additionally, in a study which determined whether myopia is 
associated with cognitive function, it was founded that 
cognitive function, especially verbal intelligence, was 
strongly and consistently associated with myopia among 
adolescents (18). Further, some studies suggested that the 
most frequent refractive error was mixed astigmatism and 
followed by hypermetropia, in children with intellectual 
disabilities (8). 

Because of myopia is a leading cause of visual impairment 
worldwide, we aimed to investigate whether the intelligence 
test based on the type of visual deficits in children with visual 
impairment in this study. 
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2. Materials and Methods 
The study was designed case-control and cross sectional. 
Children with refractive error were consecutively enrolled 
from the outpatient Eye Diseases clinic at the blinded for peer 
review. Seventy-six Turkish children which thirty-two 
females and forty-four males, aged 6–16 years, participated in 
this study. All children underwent a detailed ocular 
examination including ocular history, ocular motility 
assessment, external inspection of the eyes and lids, vision 
assessment, fundus and pupil examination. Exclusion 
criteria’s for the study are presence of motor deficits, poor 
head control, anti-convulsive treatment, previous eye 
operations and speech problems.  

Wechsler Intelligence Scale for Children—Revised 
(WISC-R) was used for Intelligence quotient (IQ). The 
WISC-R is an intelligence test prepared by David Wescler in 
1939. The test, first appeared for adults, has been redesigned 
for children. The WISC-R test is suitable for children aged 6 
to 16 years. This individually administered test takes 1-1.5 
hours. The WISC-R test is divided into two main sections; the 
Verbal and Performance Sections, each with six subtests (19). 
The Verbal Section assesses Information, Similarities, 
Comprehension, Arithmetic, Digit Span and Vocabulary. We 
used five verbal subtests of the WISC-R: Information, 
Similarities, Comprehension, Arithmetic and Digit Span. The 
Performance Scale measures are Picture Arrangement, Picture 
Completion, Object Assembly, Block Design, Coding and 
Labyrinths. The WISC-R by Savasir et al was translated and 
standardized in Turkey in 1997 (20).  

We used five efficiency tests of the WISCR: Picture 
Completion, Arrangement, Block Design, Object Assembly 
and Coding. The Verbal IQ and Performance IQ acquired 
from the test are the brief measures of verbal and efficiency 
skills, and the Full Scale IQ, based on the 10 tests included in 
the Verbal IQ and Performance IQ scales, is a general 
measure of intellectual functioning.  

Protocol adhered to the tenets of the Declaration of 
Helsinki and all patients provided written informed consent. 
This study was approved by the local ethics committee and 
written informed consent was obtained from the parents of 
subjects. 

2.1. Statistical analysis 
Statistical analysis was performed using SPSS software 
(version 18, SPSS Inc). All clinical variables were evaluated 
as mean±SD. The categorical variables with the x2 test and 
continuous data with student t and Mann-Whitney tests were 
compared. The proportional contribution of confounding 
factors to IQ to determine was performed multiple stepwise 
linear regression tests. p -value < 0.05 is considered to be 
statistically significant.  

3. Results 
Table 1 shows characteristics of the myopia and 

hypermetropia groups. Subtest scores and composite scores of 
the myopia and hypermetropia groups are seen in Table 2. 
Children with myopia had a higher IQ score compared to 
hypermetropia group at all scales significantly (p =0.03).  

Table 1. Characteristics of the myopia and hypermetropia group 

Characteristic Myopia 
N=20 

Hypermetropia 
N=56 P value 

Age 9.0±2.4 9.2±2.5 0.7 
Gender (f/m) 11/9 21/35 0.1 

Education 1.1±0.5 1.2±0.6 0.4 

Table 2. Subtest scores and composite scores of the myopia and 
hypermetropia group 

WISC-R 
Scores 

Myopia 
N=20 

Hypermtrop
ia 

N=56 
p 

Full Scale IQ 98.4±20.3 86.1±26.4 0.03 
Verbal IQ 99.6±16.4 89.5±19.7 0.03 

Performance 
IQ 48.0±11.3 43.0±14.1 0.10 

Similarities 12.0 ± 4.9 9.0 ± 4.6 0.01 
Information 9.5 ± 3.0 8.3 ± 3.6 0.10 
Digit Span 10.6± 2.6 9.1 ± 3.0 0.04 
Arithmetic 10.1 ± 2.6 9.5 ± 3.8 0.50 

Comprehensi
on 8.3 ± 3.0 6.6 ± 3.1 0.04 

Picture 
completion 10.3± 3.8 8.1 ± 3.3 0.01 

Picture 
arrangement 8.2 ± 3.7 8.1 ± 4.4 0.90 

Block design 9.7 ± 3.9 9.0 ± 5.2 0.60 
Object 

assembly 10.4 ± 1.8 9.7 ± 3.3 0.30 

Coding 9.3 ± 3.5 8.4 ± 3.2 0.30 
Ten subtests scores: each with M=10, SD=3, Three composite scores: verbal, 
performance, full scale, each with M=100, SD=15 

Verbal IQ, similarities, digit span, picture completion and 
comprehension scores were higher in myopia group compared 
to hypermetropia group, too. (respectively; p=0.03, p=0.01, 
p=0.04, p=0.01, p=0.04 ). 

Ten subtests scores: each with M=10, SD=3, Three 
composite scores: verbal, performance, full scale, each with 
M=100, SD=15 

Table 3 reveals significant relationship between cognitive 
ability, measured by Full Scale IQ score as dependent 
variable and myopic group, age, gender as independent 
variables in multivariate model. 

Table 3. Relationship between cognitive ability as dependent 
variable and age, gender as independent variables in only myopic 
children in multivariate model 

Multivariate model Full Scale IQ score 
 β p value 
 R2=0.33  
Intercept  0.0001   
Age -0.53 0.0001   
Gender(male) -0.12 0.2 
Education 0.12 0.5 
Myopic group 0.19 0.04 

*β is the standardized regression coefficient 

4. Discussion 
According to literature, there have been many inherited and 
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acquired factors affecting intelligence scores (21). Some 
studies relieved the relationship between reading and IQ 
scores; anymore reading books may cause pathological eye 
growth and myopic refractive error. There was a positive 
correlation between academic success and myopia as 
independent of relation with reading book and IQ test scores 
in another study by Saw et al (12). Like this, there are some 
finding about the association higher educational achievements 
more often were myopic than individuals with less education 
(22). Saw et all postulated that myopic children, with their 
cumbersome glasses, may be less likely to play sports 
outdoors and more likely to spend time on their school 
studies, thus attaining their full ‘potential’ in educational and 
IQ tests (7). So, it is thought that for the development of 
myopia, near work, level of education, reading book has been 
considered environmental risk factors. In our study, there was 
no difference in educational levels between the two groups. A 
cohort study of the population-based Gutenberg Health Study 
revealed that cognitive performance is linked to myopia, too.  
However, this study suggests that education level is more 
directly and strongly related to myopia than to cognitive 
performance. Cognitive ability has been interpreted as being 
related to myopia with its effect on education level firstly 
(23). In this respect, the confusing effect of the educational 
level must be considered. 

Performance component of IQ test, such as personality, 
intelligence, and discipline may be related with myopia as 
inherited. The children’s IQ is important risk factors for 
incident myopia (11). Williams et al indicated that shared 
genetic factors contribute significantly to the covariance 
between myopia and intelligence (24). In a study in school 
population, myopic students had higher score on IQ tests 
than non-myopias (10). Another study which done with twins 
was published in 2015 and revealed that evidence for genetic 
pleiotropy between IQ and myopia. And they found that a 
higher IQ polygenic risk scores were associated with a lower 
spherical equivalent (25). As Verma at al. reviewed with 
analysed studies that there may be a positive association 
between myopia and high intelligence. While the mechanism 
of the link between these two phenomena is not clearly 
understood and is confounded by a number of factors, there is 
evidence to suggest that both environmental and genetic 
factors may contribute to this relationship (26). In a study 
which done with 3 to 7-year-old Strabismic and 
Nonstrabismic Children in an Iranian Population, did not 
found a significant negative interference of strabismus on IQ 
score of preschool children (27). Considering all these 
studies, there seems to be a common genetic basis of between 
intelligence and myopia, in this respect, further studies on 
genetic regions are needed. 

Therefore, we have thought that the developmental 
genetic foundations of the relation between intelligence and 
myopia must be investigated and the effects of the 
environmental factors must be revealed. 

Another study compared a group of 14-year-old myopic 
children with hypermetropia children of the same age and 
reported that myopic students were more intelligent than that 
their poors of the same age (13). And there are some studies 
suggesting that hypermetropia is probably disadvantageous 
when performing a intelligence test and that it has lower 
scores as it cannot adapt to the test (28). In our study, a 
significant difference was found between these two groups 
and myopic group's intelligence scores were higher than 
hypermetropic group; cognitive ability in children with 
myopia is higher than that of hypermetropic children. In this 
respect, it is one of the rare studies comparing myopic and 
hypermetropic groups in terms of intelligence scores. 

The mechanisms of high cognitive ability in children with 
myopia should be studied in further studies both 
environmental and genetic factors. Because of our study is 
cross sectional, causality must be revealed by follow-up 
studies. By increasing the number of the participants, it will 
be possible to obtain more reliable results with repetitive 
studies. Thus, it is possible to understand the factors affecting 
the intelligence score and its relationship with visual function. 
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