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INTRODUCTION
Global estimates on childhood blindness show that there are 1.4 
million and 17.52 million children suffering from blindness and 
moderate to severe visual impairment, respectively [1]. Approximately, 
73% of world blind children live in low-income countries and 27 lacs 
are estimated to be in India [2]. Refractive error is one of the most 
common causes of treatable blindness [3]. These school going 
children between 6-15 years represent 25% of the population in 
developing countries [2].

Refractive error can affect the performance of school going children 
in studies, sports and other extracurricular activities. Moreover, 
school age group children can understand their problem and 
convey it [4]. Vision 2020- the right to sight initiative to estimate 
avoidable blindness has given high priority to correction of refractive 
errors and placed it with in the category of childhood blindness 
[5]. Moreover, the establishment of the World Health Organisation 
(WHO) refractive error working group, the inclusion on the task 
force of vision 2020 of national and international Non Governmental 
Development Organisations (NGDOs) and professional bodies 
focusing on refractive errors, and a number of population-based 
studies on refractive error in children, has highlighted the importance 
of refractive error interventions in prevention of blindness [6]. 
Approximately, 80% of children can be taken care of before the 
stage of complete blindness [7]. The common types of refractive 
errors in children are myopia, hypermetropia, and astigmatism [8].

There is significant variation in refractive error across geographical, 
racial, age, ethnic boundaries and it has extensive impact on 
strategies utilised in addressing uncorrected refractive errors [8]. The 
burden of uncorrected refractive error among children attending the 
ophthalmology OPD was high. This public health challenge required 
urgent attention and there has been lack of comprehensive data on 
refractive error from this region. Keeping all these in mind and to 

address the need of developing more sustainable eye care health 
services at primary and secondary level, this study was conducted. 
The objective of this study was to determine frequency of refractive 
error among children and also to estimate different types of 
refractive error and their association with demographic characters 
like age and gender.

MATERIALS AND METHODS
The descriptive, cross-sectional, observational, hospital-based study 
was conducted in OPD of Ophthalmology, Government Medical 
College, Kathua, Jammu, India from February 2019 to March 2020. 
Approval for this study was taken from the Institutional Ethical 
Committee (IEC/GMCK/01/Pharma dated: 18-02-2020). The study 
was conducted in full accords with the tenets of the declaration 
of Helsinki.

Inclusion criteria: A 5-16 years of children who attended the 
ophthalmological OPD during the study period were included in 
the study. Demographic details including age and gender of study 
population were recorded. All the children between the age group 
5-16 years shaving complaints of the diminution of vision were 
included in the study. Children wearing spectacles complaining of 
diminution of vision (due to change in refractive error) were included 
in the study. The refractive error of the eye with worse Best Corrected 
Visual Acuity (BCVA) was taken into consideration.

Exclusion criteria: Children having low vision due to ocular 
problem other than refractive error were excluded from the study.

Study Procedure
All the children attending eye OPD during the study period 
underwent routine ophthalmological examination including visual 
acuity recording, slit lamp examination and fundus examination. 
Retinoscopic examination was performed under dilatation. The eyes 
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ABSTRACT
Introduction: Worldwide refractive error remains one of the most 
common causes of visual impairment in children. Uncorrected 
refractive error can lead to long term effect on academic 
progression and employment opportunities. The study was 
conducted in remote area of district of Kathua, Jammu, India.

Aim: To estimate type of refractive error among children and 
its association with demographic characters.

Materials and Methods: The descriptive, cross-sectional, 
observational, hospital-based study was carried out in Out Patient 
Department (OPD) of Ophthalmology, Government Medical 
College, Kathua, Jammu, India. The study of population included 
351 children of age 5-16 years with complaint of diminution of 
vision. Examination included visual acuity recording, slit lamp, 
fundus examination and dilated retinoscopy. Inferential statistics 
was calculated using Open Epi version 3.01.

Results: Out of 1582 children, 351(22.18%) children had refractive 
error. Their mean age was 12.52±2.87 years. The refractive errors 
were more common in the age group 13-16 years (61.5%), followed 
by 9-12 years (29.9%), and 5-8 years (8.51%). Refractive errors 
were more in males (56.12%) as compared to females (43.87%); 
247 (70.37%) children had refractive error in both the eyes, 
whereas 104 (29.6%) had it in one eye. Astigmatism was most 
common (50.14%) followed by myopia (40.45%), hypermetropia 
(7.4%) and amblyopia (1.99%). Maximum astigmatism was seen 
in 13-16 years (56.25%) followed by 9-12 years (34.09%) and least 
in 5-8 years (9.65%).

Conclusion: A high percentage of refractive errors in the study 
indicate that school health services should be strengthened and 
implemented effectively.
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DISCUSSION
Uncorrected refractive error and its consequences have profound 
effects on the overall development of children, most importantly on 
educational and psychological development [7]. In India, though 
many efforts have been put forth, there is still a big burden of 
visual impairment due to refractive errors [9]. It can be because of 
shortage of resources and insufficient facilities especially in rural 
areas [10]. In present study, the mean age (±Standard deviation) of 
study population is 12.52±2.87 years. The frequency of refractive 
error was 22.18% in participants Kerkar S et al., and Biswas J et 
al., also reported 24.28% and 23.67% of refractive error among 
children, respectively in their studies [4,11]. Both the results are 
comparable with current study. Higher prevalence in their studies 
could be due to the fact that these were hospital-based studies. 
Moreover, refractive error constituted 22% of ocular morbidity in a 
study by Gupta M et al., which was attributed to the urban setting 
of the population [12]. The present study also calculated a higher 
frequency of refractive errors which can be due to the fact that this 
is hospital-based study and moreover, it is recently converted from 
district hospital to associated hospital, New Government Medical 
College, Kathua. It is the first tertiary hospital for the district Kathua 
and all nearby villages. This could have added available medical 
facilities for the population. Higher prevalence can be due to lack 
of awareness among parents to detect them earlier. However, low 
prevalence rates were found by Aggarwal D et al., (5.20%) and 
Pavithra MB et al., (7.03%) in their studies [13,14]. Much variation 
in prevalence of refractive errors has been reported from abroad 
like 21.1 % by He M et al., 9.4% by Yared AW et al., and 11.6% by 
Kawuma M and Mayeku R, [15-17]. Such a variation in prevalence 
of refractive errors in different part of India as well as other countries 
can be attributed to different socio-economic class, different race, 
gender, geographical area and type of study population.

Higher percentage of refractive error is found in the age group of 
13-16 years (61.5%) and lowest in age group of 5-8 years (8.5%) 
in present study. It was observed that there is an increase in the 
overall percentage of refractive errors with advancing age which is 
consistent with the studies done by Pavithra MB et al., and Shakeel 
T and Mittal SK, [14,18]. Among study participants, overall refractive 
error was more common in males i.e., 197 (56.12%) as compared 
to females i.e., 154 (43.87%). However, the frequency of refractive 
error was more common in females in the age group of 5-8 years in 
the present study. Similarly, Padhye AS et al., and Sriram C and Raj 
J, also found in their studies that boys had higher risk of uncorrected 
refractive error [19,20] whereas Naimi S et al., and Pavithra MB 
et al., showed more female preponderance for refractive errors 
[7,14]. In current study, most common refractive error found was 
astigmatism (50.14%) and followed by myopia (40.45%) and then 
hypermetropia (7.4%). It was comparable with the results found by 
John DD et al., in their study where astigmatism contributed 60% 
of refractive error as compared to myopia which constituted about 
40% [21]. Results of current study were also comparable with the 
study conducted by Hazarika HN et al., which reported astigmatism 
as most common refractive error (55% of total) followed by myopia 

were dilated using homatropine eye drops administered 2-3 times 
at 10-15 minutes of interval, objective refraction was carried out 
and documented. Postcycloplegic refraction done after three days 
of dilatation and type of refractive error was noted.

For the analysis, children were divided into three groups- that are 
5-8 years, 9-12 years and 13-16 years based on age. Diagnosis of 
myopia was made if Spherical Equivalent (SE) refraction was ≥0.5 
Dioptre Sphere (DS) in one or both eyes. Hyperopia was diagnosed 
when SE was ≥+1.00DS and astigmatism when cylindrical power 
was ≥±0.5Dcyl in either eye.

STATISTICAL ANALYSIS
Data was entered in Microsoft excel. Descriptive statistics was 
expressed in form of number and percentages. Inferential statistics 
was calculated using Open Epi version 3.01. Chi-square was used 
as test of significance and p-value <0.05 was taken as statistically 
significant.

RESULTS
Out of 1582 children who attended ophthalmological OPD, 22.18% 
(351) children (5-16 years of age) were confirmed to have refractive 
error and were included in the study. The mean age of participants 
was 12.52±2.87 years. The refractive errors were more common 
in the age group 13-16 years (61.5%) and the least were seen in 
the age group of 5-8 years (8.51%) (p-value=0.34). The refractive 
errors were more in males (56.12%) as compared to females 
(43.87%) [Table/Fig-1]. Out of 351 participants, 247 (70.37%) had 
refractive error in both the eyes whereas 104 (29.6%) participants 
had refractive error in one eye.

Characteristics Frequency n (%)

Age range (in years)

5-8 30 (8.5%)

9-12 105 (29.9%)

13-16 216 (61.5%)

Mean (SD) for age (in years) 12.52±2.87

Sex
Males 197 (56.12%)

Females 154 (43.87%)

[Table/Fig-1]:	 Demographic profile (N=351).

Of all the refractive errors, astigmatism was most common (50.14%) 
followed by myopia (40.45%). Maximum patients of astigmatism were 
seen in age group of 13-16 years (56.25%) and least in 5-8  years 
(9.65%). Similarly, myopia and hypermetropia was common in age 
group of 13-16 years. Amblyopia was also common in older age 
groups  [Table/Fig-2]. Among clinical types of astigmatism, myopic 
astigmatism was seen in 139 patients (39.60%) and compound 
astigmatism was detected in only five patients (1.42%) out of total 
refractive error. Further analysis of data revealed that there was 
male predominance in certain type of refractive errors like myopia, 
hypermetropia whereas myopic astigmatism was seen more in 
females of age group 9-12 years as compared to males in that age 
group. Otherwise, astigmatism was more common in males (52.84%) 

Type of 
refractive 
error

Age

Total no. 
(%) Significance

5-8 
years 
n (%)

9-12 
years 
n (%)

13-16 
years 
n (%)

Myopia
9 

(6.30%)
36  

(25%)
97 

(68.30%)
142 

(40.45%)

*χ2=6.73
p-value=0.34

Hypermetropia
3 

(11.53%)
6 

(23.07%)
17 

(65.38%)
26 

(7.4%)

Astigmatism
17 

(9.65%)
60 

(34.09%)
99 

(56.25%)
176 

(50.14%)

Ambloyopia
1 

(14.28%)
3 

(42.85%)
3  

(42.85%)
7  

(1.99%)

[Table/Fig-2]:	 Age based distribution of various refractive errors.
*Text applied-Chi-square (χ2) test

Type of refractive 
error

Sex

Total SignificanceMale (%) Female (%)

Myopia 87 (61.2) 55 (38.93) 142

*χ2=4.48
p-value=0.21

Hypermetropia 15 (57.69) 11 (42.30) 26

Astigmatism 93 (52.84) 83 (47.15) 176

Ambloyopia 2 (28.57) 5 (71.42) 7

Total 197 (52.84) 154 (47.15) 351

[Table/Fig-3]:	 Gender based distribution of refractive errors.
*Text applied-Chi-square (χ2) test

as compared to females (47.15%). Out of 7 amblyopic patients, 
5 (71.42%) were females [Table/Fig-3].
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(34% of total) and then hypermetropia (11% of total) [22]. Based on 
clinical types, myopic astigmatism was more common in this study. 
Higher frequency of astigmatism in the present study can be related 
to frequent itching due to high incidence of allergic conjunctivitis in 
this dry and dusty area which needs further evaluation. Astigmatism 
was found out to be common in the age group of 13-16 years 
(56.2%) and the least was seen in the younger age group (9.65%). 
Similarly, myopia was more common in 13-16 years of age group 
(68%) and was least in 5-8 years of age group (6.30%). Though 
there was no association between age of students and frequency of 
refractive errors. Pavithra MB et al., and Triveni C et al., also found 
high prevalence of refractive errors in older age groups [14,23]. 
Higher prevalence of myopia among older age groups can be 
related to certain factors like increase in literacy rate and increase 
in duration of study hours and change in lifestyle as concluded in 
previous studies [19,24].

Limitation(s)
The major limitation of the study is that it was hospital-based.

CONCLUSION(S)
The present study indicates that children are at high risk for 
developing refractive errors. Such a high percentage of refractive 
errors in hospital-based study indicates that school health services 
should be strengthened and implemented effectively. Periodic 
screening in school and in preschool should be carried out to detect 
refractive errors as early as possible, corrective measures may be 
recommended at the earliest time possible. Teachers, parents and 
various stakeholders should be educated regarding eye healthcare, 
so that childhood visual impairment and blindness can be avoided. 
High frequency of astigmatism was found in this study which require 
further research on factors associated with it.
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