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Abstract 
Introduction: Myopia is the refractive anomaly of the eye in which the con-
jugate focus of the retina is at some finite point in front of the eye, when the 
eye is not accommodating. Myopia is else known as short-sightedness and is 
considered as one of the most frequent causes of reduced vision especially in 
adolescents. Adolescence is one of the life periods when most cases are diag-
nosed with myopia. Purpose: The aim of this study was to identify myopia in 
pre-school and school children (3 - 9 years old in Prishtina), to determine the 
prevalence of myopia among other refractive anomalies in cases included in 
the study; compare the prevalence of myopia in this population in Prishtina to 
other countries in the world; determine the effect of hereditary and so-
cio-economic factors on the prevalence of myopia; and determine the degrees 
of myopia in our cases included in our study. Materials and Methods: This 
was a cross-sectional study involving 1027 pre-school children and pupils from 
4 schools in Prishtina, aged 3 - 9 years old, who were screened for refractive 
anomalies, with a special focus on the incidence of myopia in this age group. 
The data were collected by screening children in the institutions of pre-school 
and primary school education, including 2 primary schools and two 
kindergarten during a two-year period 2010-2012 in Prishtina. Results: On 
the screening of pre-school and school children for refractive anomalies, were 
included 1027 subjects of ages 3 - 9 years old. Of the 1027 children screened 
536 (52.2%) were male and 491 (47.8%) were female. Statistically, the preva-
lence of refractive anomalies in the total population studied is significant 
based on the resulting value (P < 0.0001). In general, the prevalence of refrac-
tive anomalies in this study results in 164/103 with an interval of 141/103 in 
186/103 for 95% CI. Based on the age, out of 168 patients identified with re-
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fractive anomalies, the prevalence of refractive anomalies was 9.9% in the pa-
tients of age 3 and 21.4% on the patients of age 7. The prevalence of myopia 
as a specific refractive anomaly was present in 33 cases 3.4%. Other patients 
were diagnosed with hypermetropia 37 cases (3.8%) and with astigmatism 
44 cases (4.5%). Out of 33 cases with myopia, 20 cases or 60% were diag-
nosed with a slight degree myopia (myopia of first degree or −1.0 to −3.0 
DS). 13 cases were diagnosed with intermediate degree myopia (−3 to −6 
DS). There were no cases with severe myopia identified in this study. Con-
clusions: The Prishtina study is a report of prevalence of myopia among 
pre-school and school-age children in the municipality. The study reveals 
that refractive error and myopia were significantly common finding among 
the study group, and the prevalence was found to be even higher in children 
within the school age-group. The number of newly diagnosed myopia was 
significant, suggesting the need for a robust school eye health programme, 
regular assessment of school children for refractive error and provision of 
timely refractive corrections. 
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1. Introduction 

Myopia is the refractive anomaly of the eye in which the conjugate focus of the 
retina is at some finite point in front of the eye, when the eye is not accommo-
dating. It can also be described as the refractive condition in which parallel light 
rays from an object at optical infinity are focused by the eye in front of the reti-
na, with accommodation relaxed [1]. Myopia is else known as short-sightedness 
and is considered as one of the most frequent causes of reduced vision especially 
in adolescents. Adolescence is one of the life periods when most cases are diag-
nosed with myopia. 

It is characterized by blurring of objects viewed at a distance, and is common-
ly the result of abnormal elongation of the eyeball which causes the refractive 
image formed by the cornea and the lens to fall in front of the photoreceptors of 
the retina [2]. A person with uncorrected myopia cannot see distant objects 
clearly, but close objects are seen clearly. 

There are various classifications of myopia such as clinical, degree of myopia 
and age of onset. Based on the clinical classification, there are these types of 
myopia: simple myopia, nocturnal myopia, pseudomyopia, degenerative myopia, 
and induced (acquired) myopia. 

By the age of onset, there is congenital, youth onset, early adult-onset, late 
adult-onset myopia. By the degree, myopia is classified as mild (low), interme-
diate (medium) and severe (high) myopia. The focus of this paper is on 
prevalence of myopia among children of school age and pre-schoolers; and for 
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the purposes of this study, myopia is classified based on the degree of myopia, 
which in turn is based on the diopteric power obtained after refraction of the pa-
tients’ eye. 

Based on the visual acuity myopia is classified in three different degrees: mild 
myopia, intermediate myopia and severe myopia. 

1) Slight myopia up to −3 DS; 
2) Intermediate myopia −3 DS to −6 DS; 
3) Severe myopia from −7 DS. 
The prevalence of myopia varies with age and other factors. When examined 

without the aid of cycloplegic agents, a significant number of infants are found 
to have some degree of myopia. 

Their myopia tends to decrease, and most such infants reach emmetropia by 2 
- 3 years of age. The prevalence of myopia is high in premature infants [3] [4]. 

An important risk factor for the development of simple myopia is a family 
history of myopia [5] [6] [7]. 

2. Purpose of the Study 

The main purposes of this study were: 
• To identify myopia in pre-school and school children (3 - 9 years old in 

Prishtina). 
• To determine the prevalence of myopia among other refractive anomalies in 

cases included in the study. 
• To compare the prevalence of myopia in this population in Prishtina to other 

countries in the world. 
• To determine the effect of hereditary and socio-economic factors on the pre-

valence of myopia. 
• To determine the degrees of myopia in our cases included in our study. 
• Treatment of myopia and the evaluation of the short and long-term outcome 

of the treatment. 

3. Materials and Methods 

This research included 1027 subjects - children of age 3 - 9 years old in Prishtina 
who were screened for refractive anomalies, with a special focus on the incidence 
of myopia in this group-age. 

The data were collected by screening children 3 - 9 years old in the institu-
tions of pre-school and primary school education, from 2 primary schools and 2 
kindergarten during a two year period 2010-2012 in Prishtina. 

For the data collection we have used the data collected by the questionnaire 
designed for the screening project during 2010-2012, the questionnaires in-
cluded the general information such as the name, surname, date of birth, short 
medical history with a focus on the ocular health of the screened subjects and the 
data regarding their ocular health such as vision acuity, presence or non-presence 
of refractive anomalies or other eye pathologies. 
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Prior to screening we were given the permission from the ethical council of 
the Ministry of Education, Science and Technology in Kosova, also every 
homeroom teacher informed the parents regarding the screening, they were al-
lowed to withdraw at any time. 

Data collection consisted of steps: 
1) Data collection from the questionnaires obtained during the screening in 

schools. 
2) Data collection from the reports of subjects referred for further treatment 

based on their visual acuity at the screening. 
Myopia as a refractive anomaly is the dependent variable and the independent 

variables are the factors that play an important role in the appearance of myopia 
such as heredity, socio-economic condition of the parents, late identification and 
treatment, poor eye care services in the area and other influencing factors. 

We used SPSS 12.0 for the statistical analysis of the collected data. Statistical 
parameters calculated were: structure index, arithmetic mean, standard devia-
tion, maximum and minimum value. 

For the statistical significance and the difference between the parameters in 
the parametric data we have used the T-test, while for the non-parametric data 
we have used the Z-value, X2 test and Fisher’s test. 

4. Results 

On the screening of pre-school and school children for refractive anomalies, 
were included 1027 subjects of ages 3 - 9 years old. On gender basis, out of 1027 
children 536 (52.2%) were male and (47.8%) were female. X2-test shows no sta-
tistical significance between the male and female subjects (Figure 1). 

Based on the age group, out of 1027 children screened, 142 were 3 years old, 
151 were 4 years old, 169 were 5 years old, 196 children were 6 years old, 131 
children were 7 years old, 115 children were 8 years old and 123 children were 9 
years old. The highest number of subjects was of age 6 years old with 196 sub-
jects out of 1027 or 19.08% (Table 1). 

Out of the overall number of subjects (n-1027) 16.4% or 168 were identified to 
possibly have refractive anomalies, therefore they were referred for further ex-
amination at the Eye Clinic, for a final diagnosis. 

Statistically, the prevalence of refractive anomalies in the total population  
 

 
Figure 1. Prevalence of refractive anomalies based on the gender. 
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studied is significant based on the resulting value (P < 0.0001). In general, the 
prevalence of refractive anomalies in this study results 164/103 with an interval 
of 141/103 in 186/103 for 95% CI. 

Based on the age, out of 168 patients identified with refractive anomalies, the 
prevalence of refractive anomalies was 9.9% or 14 subjects in the patients of age 
3 and 21.4% or 28 subjects on the patients of age 7 (Table 1). 

The prevalence of the refractive anomalies was higher on the male gender 
17.2% compared to that of the female gender with 15.5% but without any statis-
tical significance. 

Out of 168 subject referred for a second visit at the eye clinic only 138 subjects 
or 82.14% showed up for the second visit. 

77 of them were male and 61 were female. X2-test showed no statistical signi-
ficance based on the gender (X2-test = 1.92, P = 0.217 so P > 0.05) (Figure 2). 

Out of 138 children came to a second visit, 114 were confirmed to have refrac-
tive anomalies, 4 were diagnosed with other eye pathologies and 20 were not di-
agnosed with refractive anomalies (Figure 3). 

The prevalence of myopia as a specific refractive anomaly was present in 33 
cases out of 114 or 3.4%. Other patients were diagnosed with hypermetropia 37 
cases or 3.8% and with astigmatism 44 cases or 4.5% (Figure 4). 

Out of 33 cases with myopia, 20 cases (60%) were diagnosed with a mild  
 

Table 1. Prevalence of refractive anomalies based on the age of the subjects screened (first 
visit). 

Age 
Number of subjects 

screened 
Number of subjects identified 

with refractive anomalies 
% 

3 years old 142 14 9.9 

4 years old 151 25 16.6 

5 years old 163 24 14.7 

6 years old 196 39 19.9 

7 years old 131 28 21.4 

8 years old 115 18 15.7 

9 years old 123 20 16.3 

Total 1027 168 16.4 

 

 
Figure 2. The percentage of the subjects who came to the second visit based on gender. 
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degree myopia (myopia of first degree or −1.0 to −3.0 DS). In the age group 3 - 6 
years old were in total 6 cases diagnosed with mild myopia 4 were of male and 2 
were female. In the age group 6 - 9 years old were in total 14 cases, 9 male and 5 
female. 

13 cases were diagnosed with intermediate degree myopia (−3 to −6 DS). 2 
cases were of age group 3 - 6 years old, 1 female and 1 male, while 11 cases were 
of age 6 - 9 years old, 5 male and 6 female. 

There were no cases with severe myopia identified in this study (Table 2). 
Out of 33 cases of myopia (66 eyes − 33 patients × 2 eyes), 9 eyes were also 

accompanied by strabismus (Figure 5). 
 

 

Figure 3. Cases with refractive anomalies after the second visit. 
 

 
Figure 4. Prevalence of myopia and other refractive anomalies in this study. 

 
Table 2. Number of subjects with different degrees of myopia based on age & gender. 

Degree 
3 - 6 y.o 6 - 9 y.o 

Total 
Female Male Female Male 

Mild Myopia 2 4 5 9 20 

Intermediate Myopia 1 1 6 5 13 

Severe myopia 0 0 0 0 0 

Total 3 5 11 14 33 
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Out of 9 eyes with strabismus, 5 eyes were with exodeviation (divergent stra-
bismus) and 4 eyes with esodeviation (convergent strabismus). 

In the above mentioned subjects (9 eyes with strabismus and myopia), the 
binocular vision was not present in 4 eyes of the subjects with slight degree 
myopia and in 5 eyes of the subjects with intermediate degree myopia (Figure 
6). 

18 cases of myopia or 55.5% were diagnosed for the first time during the 
screening, 15 cases or 44.5% were diagnosed prior to this screening (Figure 
7). 

Myopia in one or more family members of our subjects was present in 25 
subjects or 75.8%, while 8 subjects did not have a family member with the same 
refractive anomaly (Figure 8). 

 

 
Figure 5. Number of eyes with & without strabismus. 

 

 
Figure 6. Lack of binocular vision in the eyes with low degree and intermediate degree 
myopia. 
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Figure 7. Number of cases diagnosed for the first time. 

 

 
Figure 8. Subjects with family history of myopia. 

5. Discussion 

Refractive anomalies are considered among the main causes of visual problems 
all around the world and are responsible for a high degree of low vision acuity 
and vision loss [8]. 

The prevalence of myopia increases in school-age and young adult cohorts, 
reaching 20 - 25 percent in the mid to late teenage population and 25 - 35 per-
cent in young adults in the United States and developed countries [9] [10]. 

Myopia is reported to be higher in some areas of Asia [11]. 
Studies related to refractive anomalies have shown statistical significance in 

many different countries [12]-[23]. 
Population studies on refractive anomalies in Kosovo are limited. 
Some studies have found a slightly higher prevalence of myopia in females 

than in males. However our study shows a slightly higher prevalence in the male 
gender. 

Studies in Australia and New Zealand show that the prevalence of myopia is 
low (5%) in children 8 years old and younger. [23]-[28] However, studies in Asia 

https://doi.org/10.4236/ojoph.2020.101005


S. Flaka et al. 
 

 

DOI: 10.4236/ojoph.2020.101005 41 Open Journal of Ophthalmology 
 

show a much higher prevalence of myopia compared to the above mentioned 
countries. A study in Taiwan which included 10000 school children showed a 
prevalence of myopia of 6% in children of age 6-12 years old. 

For comparison, myopia is reported in less than 2% of school children in 
Australia (age 6 - 7 years old) (13), in 6.6% of Afro-American children (age 6 - 
72 months), 3.7% in hispanic children (age 6 - 72 months) and only 0.7% in 
caucasian children (age 6 - 71 months) [29]. 

The prevalence of myopia in a study conducted by Chung et al. resulted to be 
37% in the group age 6 - 12 years old and 50% in the group age 13 - 18 years old 
[30]. 

6. Conclusions 

The screening from which the data were obtained included 1027 subjects of ages 
3 - 9 years old, from the pre-schools and primary schools in Prishtina during 
2010-2011. 

The prevalence of refractive anomalies in children 3 - 9 years old resulted in 
11.7% with 95% CI. 

Prevalence of myopia as a specific refractive anomaly was present in 3.4% of 
the cases or in 33 subjects. 

There was no statistical significance between the male and female subjects. 
Out of 33 cases with myopia, 20 cases or 60% were diagnosed with a mild (low 

degree) myopia (myopia of first degree or −1.0 to −3.0 DS). In the age group 3 - 
6 years old, total 6 cases were diagnosed with mild myopia 4 were of male and 2 
were female. In the age group 6 - 9 years old were in total 14 cases, 9 male and 5 
female. 

13 cases were diagnosed with intermediate degree myopia (−3 to −6 DS). 2 
cases were of age group 3 - 6 years old, 1 female and 1 male, while 11 cases were 
of aged 6 - 9 years old, 5 male and 6 female. 

There were no cases with severe myopia identified in this study. 
18 cases of myopia or 55.5% were diagnosed for the first time during the 

screening, 15 cases or 44.5% were diagnosed prior to this screening. 
Myopia in one or more family members of our subjects was present in 25 

subjects or 75.8%, while 8 subjects did not have a family member with the same 
refractive anomaly. 
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