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Purpose: Childhood ocular morbidity involves a spectrum of eye diseases that critically impact 

the mental development, future education and quality of life. However, there is limited evidence 

about the early detection and appropriate treatment of ocular morbidity in children ,20 years. 

This study was aimed to assess the prevalence and make a comparison between the different 

types of ocular morbidity in children of both sexes in the age group of 6–17  years in the 

eastern India.

Methods: A cross-sectional survey of ocular morbidity among children ,17 years of age 

who presented at the Department of Ophthalmology, Kalinga Institute of Medical Sciences, 

Bhubaneswar, and Vision Care Center for Retina, Bhubaneswar, in the eastern India between 

January 2015 and March 2018 was accomplished. Demographic information, visual acuity, 

type of eye injury, refractive errors and other detailed ophthalmic examination were screened.

Results: A total of 633 children (age 6–17 years) were examined in this study. The majority 

of cases were observed in children of age 12–17 years, accounting for almost close to half of 

all the cases. The prevalence of ocular morbidity was 45.92% in males and 53.97% in females. 

The most common ocular morbidity in children encountered was refractive error (54.62%), 

followed by congenital abnormalities (9%), allergic conjunctivitis (8.52%) and traumatic eye 

injury (7.1%). There was an increase in ocular morbidity with age, especially the refractive 

error and congenital abnormalities.

Conclusion: A large number of ocular morbidity was observed in children of age ,17 years. 

Since most of this morbidity was preventable or treatable, reasonable service for ocular morbidity 

and early age screening are effective methods to reduce this load. Moreover, health education 

for the prevention of childhood ocular morbidity and, at the same time, early presentation of 

children to ophthalmic hospitals for the treatment of eye disorders are essential.
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Introduction
Visual dysfunction is a global problem being faced today that has a tremendous 

influence on the economically backward society. Although it is more prevalent in 

elderly individuals, a lot of children also develop vision disabilities in early age in some 

or the other form. According to the current estimates, 285 million people are affected 

by vision disabilities worldwide, 39 million people with blindness and 246 million 

people with subnormal vision.1 More importantly, information about the prevalence 

of eye disorders in younger populations specifically in children is limited. Recently, 

studies have demonstrated that .30% of India’s blind people lose their vision before 

the age of 17 years, and interestingly, many of them are ,5 years also.2,3

The global scenario reveals uncorrected refractive errors as the cause in most cases, 

leading to moderate and severe visual dysfunction. Recently, a population-based survey 
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in Nairobi, Africa, had reported that only 0.1% of the sample 

was blind, while ocular morbidities such as conjunctival 

disorders and refractive error were found in 7.6% and 5.6% 

of the population, respectively.4 A similar kind of study was 

observed in Pakistan and it was found that prevalence of ocu-

lar morbidity what the authors termed non-vision impairing 

conditions was 30.6% including presbyopia.5 On the other 

hand, ocular trauma is an important cause of eye disorder in 

children worldwide, which has a significant socioeconomic 

impact.6 A recent study has revealed that childhood blind-

ness was a priority area to look after because of the number 

of years of blindness that ensues.3 Ocular trauma in children 

accounts for up to one-third of all ocular trauma admissions, 

with significant economic allusions for health care providers. 

More importantly, development of strategies against ocular 

morbidity to reduce the incidence and severity of pediatric 

ocular trauma requires an understanding of the epidemiology 

of these injuries and their characteristics.2,3 However, there 

is no standardized methodology or techniques for the collec-

tion of global cross-sectional data or information in pediatric 

ocular morbidity and the ability to undertake detailed epide-

miological and health economic analyses.

More importantly, information on the prevalence and 

causes of blindness and severe visual impairment in children 

is needed for planning and evaluating preventive and curative 

majors for children. Effective methods of vision screening in 

children are useful in detecting correctable causes of visual 

dysfunction and in minimizing long-term visual disability.7 

Let no child miss the beauty of the nature, pleasure and 

opportunities that this world has for them. Therefore, we 

have aimed to diagnose the prevalence of ocular morbidity 

among children of the age group 6–17 years.

Methods
Study design and participants
A cross-sectional retrospective study was carried out in 

children who have attended the Department of Ophthal-

mology, Kalinga Institute of Medical Sciences (KIMS), 

KIIT, Bhubaneswar, India, and Vision Care Center for Retina, 

Bhubaneswar, India, from January 2015 to March 2018. 

Moreover, we included all the children who were referred 

from other departments of KIMS, including pediatric depart-

ment with minor eye complications. The study was approved 

by the ethics committee of the KIMS Hospital. After 

explaining the purpose of the study and what was required 

of a subject, permission and written informed consent were 

obtained from children and from each participant or parent/

guardian in the case of a child. Along with eye complica-

tions, patient history was recorded from the children and the 

parents. Basically, all the data were recorded and questions 

were asked from each patient attending the Department 

of Ophthalmology. However, the parents were asked the 

questions in children of age ,12 years. On the whole, the 

questionnaire dealt with information regarding the children’s 

age, sex, residential address (location of resident), studying 

or not studying, chief complications related to one eye or 

both the eyes and duration of complications. In addition, the 

questionnaire included detailed ophthalmic examinations 

for diagnosing ocular morbidity and recording of vitamin A 

deficiency signs and their ocular manifestations. The basic 

ophthalmological examinations such as visual acuity (VA) 

test by using Snellen VA chart at 6 m with the best-corrected 

vision, syringing and probing to find out and rule out the 

patency or blockage of the lacrimal drainage system were 

carried out in each child by an optometrist. The more specific 

eye examination such as slit-lamp examination for anterior 

segment, when needed dialated fundus examination by 

using slit lamp with +90 diopter lens and indirect ophthal-

moscope, tear film breakup time for the diagnosis of dry 

eye, fluorescein staining of the cornea for the detection of 

corneal abrasion and intraocular pressure measurement by an 

applanation tonometer were carried out by an ophthalmolo-

gist. Children with VA ,6/9 underwent a pinhole vision to 

differentiate refractive errors from pathological conditions. 

Refractive error was diagnosed when a VA worse than 6/9 

improved using the pinhole test. Cycloplegic refraction in 

younger children ,12 years of age and undilated retinoscopy 

in older children .12 years of age followed by subjective 

correction was done with uncorrected VA ,6/6. The VA 

worse than 6/60 was recorded as counting fingers (CF; at a 

certain number of feet), hand motion (HM), light perception 

(LP), or no light perception (NLP). Moreover, the conversion 

of Snellen acuity to CF acuity was then recorded. Ocular 

movements were checked, and convergence insufficiency 

was elicited by noting the near point of convergence diag-

nosed if it was reduced along with decreased positive fusional 

convergence amplitudes at near.8 Visual axis alignment was 

checked using the cover test. Children with a history of night 

blindness were thoroughly examined to rule out vitamin A 

deficiency, keeping in mind the telltale signs such as con-

junctival xerosis, Bitot’s spots, corneal xerosis or kerato-

malacia and fundus abnormalities. Children with headache 

having no evidence of ocular pathology were subjected to 

otolaryngology expert to rule out frontal sinusitis.

Statistical analysis
Interpretation and analysis of the data were done using 

PrismPad software and Student’s t-test analysis.
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Results
A total of 633 children of age 6–17 years were examined 

for ocular morbidity. The children were divided into four 

groups: Group I (6–9 years), Group II (9–12 years), Group III 

(12–15  years) and Group IV (15–17 years). There were 

34 males and 43 females in Group I, 69 males and 92 females 

in Group II, 143 males and 159 females in Group III and 

45 males and 48 females in Group IV. Age group and sex-

wise distribution of children having ocular morbidity was 

carried out. Overall prevalence of ocular morbidity among 

all children of age 6–17 years was calculated in both males 

and females (Table 1). Myopia (24.8%) constituted the major 

cause of ocular morbidity followed by myopic astigmatism 

(15.63%), congenital abnormalities (9%), allergic conjunc-

tivitis (8.53%), hypermetropia (7.74%), traumatic eye injury 

(7.1%), hypermetropic astigmatism (6.47%), blepharitis 

(5.05%), vitamin A deficiency (4.58%), strabismus (4.1%), 

anisometropic amblyopia (3.94%) and frontal sinusitis (3%). 

There was sex-wise preponderance for overall prevalence 

of ocular morbidity. More importantly, in females, ocular 

morbidities such as myopia, myopic astigmatism, hyperme-

tropic astigmatism, anisometropic amblyopia, strabismus, 

allergic conjunctivitis, congenital abnormalities and trau-

matic eye injuries were more prevalent than in males, and 

hypermetropia, blepharitis, vitamin A deficiency and frontal 

sinusitis were more prevalent in males. Further, Table 2 lists 

groupwise distribution of various types of ocular morbidity 

in children aged ,17 years. Irrespective of sex, all the ocular 

morbidities were more prevalent in 12–15 age group and 

statistically significant (P,0.0001). However, blepharitis 

and traumatic eye injuries were significantly more prevalent 

in 9–12 age group (P,0.0001). Next, Table 3 shows the 

comparison of ocular morbidity between children of both 

sexes ,12 years of age and .12 years of age. In both the age 

groups, females had shown a higher prevalence of myopia, 

myopic astigmatism, hypermetropic astigmatism, anisome-

tropic amblyopia, strabismus, congenital abnormalities and 

frontal sinusitis, whereas the males were more prevalent 

for hypermetropia, vitamin A deficiency and blepharitis. 

Children aged ,12 years had shown a higher prevalence for 

allergic conjunctivitis, and traumatic eye injury was common 

in older children aged .12 years.

Myopia was a common disability affecting 11.53% of 

males and 13.27% of females as against hypermetropia 

affecting 4.42% of males and 3.31% of females (Figure 1A 

and B). On the other hand, refractive errors were the most 

common ocular disorders in children aged ,17 years. Out of 

633 children examined, a total of 346 children between 6 and 

17 years of age were detected with refractive errors. From 

the rest, 25 were detected with anisometropic amblyopia, 

26 with strabismus, 54 with allergic conjunctivitis, 29 with 

vitamin A deficiency, 57 with congenital abnormalities, 

32 with blepharitis, 45 with traumatic eye injury and 19 with 

frontal sinusitis. Likewise, alternate divergent strabismus or 

squint was more common than alternate convergent squint. 

A total of 8.53% (males 3.63%, females 4.89%) of children 

were detected with allergic conjunctivitis, more specifically 

vernal conjunctivitis. Vernal keratoconjunctivitis is a recur-

rent, bilateral and self-limiting inflammation of conjunctiva, 

having a periodic seasonal incidence (Figure 2A and B). In 

all, 4.58% (male 2.68%, female 1.89%) were detected with 

vitamin A deficiency. In all, 9% (males 3.79%, females 

5.21%) of children were detected with congenital abnormali-

ties. A total of 5.05% (males 3%, females 2.05%) of children 

were diagnosed with blepharitis, characterized by inflam-

mation of the eyelids. In all, 7.10% (males 3.31%, females 

3.79%) of children were having traumatic eye injuries 

ranging from a trivial injury manifested as subconjunctival 

Table 1 Sex-wise distribution of prevalence of ocular morbidity in children ,17 years

Types of ocular 
morbidity

Male Female Total

n % Mean±SE n % Mean±SE n % Mean±SE

Myopia 73 11.5 11.97±2.91 84 13.2 11.37±2.57 157 24.8 11.65±2.74
Myopic astigmatism 43 6.7 11.81±2.88 56 8.8 11.75±2.62 99 15.6 11.78±2.72
Hypermetropia 28 4.4 11±2.49 21 3.3 11.95±2.38 49 7.7 11.41±2.47
Hypermetropic astigmatism 16 2.5 11.25±2.41 25 3.9 11.76±2.89 41 6.4 11.56±2.69
Anisometropic amblyopia 11 1.7 12±3.09 14 2.2 11.57±2.65 25 3.9 11.76±2.80
Strabismus 9 1.4 12.44±1.94 17 2.6 11.41±2.50 26 4.1 11.77±2.34
Allergic conjunctivitis 23 3.6 12.17±2.85 31 4.8 11.87±2.89 54 8.5 12±2.85
Vitamin A deficiency 17 2.6 12.59±3.02 12 1.8 11.75±3.25 29 4.5 12.24±3.09
Congenital abnormalities 24 3.7 12.33±2.78 33 5.2 11.79±2.70 57 9.0 12.02±2.72
Blepharitis 19 3.0 12.58±2.87 13 2.0 11.46±2.37 32 5.0 12.12±2.7
Traumatic eye injury 21 3.3 12.05±2.78 24 3.7 13.17±2.93 45 7.1 12.64±2.88
Frontal sinusitis 7 1.1 10.86±2.79 12 1.8 13.77±3.39 19 3.0 12.75±3.43
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hemorrhage (Figure 3), corneal foreign body (Figure 4), 

more severe vision threatening retinal injuries like commo-

tio retinae (Figure 5A), posterior pole choroidal tear with 

subretinal hemorrhage (Figure 5B), large lacerated retinal 

tear (Figure 5C) and rhegmatogenous retinal detachment 

(Figure 5D). Again, 3% (males 1.10%, females 1.89%) of 

children were diagnosed with frontal sinusitis.

Discussion
This study conducted in Bhubaneswar, Odisha, a part of 

eastern India, confirms the high prevalence of ocular morbidity 

in children. More importantly, the prevalence of ocular mor-

bidity among children is not gamely available for India except 

few cases, that to a specific locality. In addition, the results 

of available studies are not comparable because of different 

methodologies and criteria used in these studies. Here, our 

results are similar to the findings from other studies in India,  

suggesting that ocular morbidity is a serious and significant 

health issue among children that requires an adequate health 

system response and an urgent need of appropriate eye care 

programs targeting children to reduce the burden of visual 

impairment among the younger population.

In our study, we compared the groupwise distribution of 

various types of ocular morbidity prevalent in different age 

groups of children from 6 to 17 years of age. The refractive 

error was the most common and leading cause of the ocular 

morbidity, which is consistent with other studies done in 

the same setting.9 Specifically, in case of myopia, 7.89% of 

children were affected within the age group of 6–12 years, 

which increased to almost two-fold in the age group of 

12–17  years, ie, 16.89%. In myopic astigmatism also, 

we observed increase, ie, from 4.25% to 11.36% (almost 

three-fold increase), compared to both the age groups. In all 

other cases, there was an increase in percentage of occurrence 

Table 2 Groupwise distribution of various types of ocular morbidity prevalence in children ,17 years

Types of ocular 
morbidity

6–9 years 9–12 years 12–15 years 15–17 years P-value

n=77 n=161 n=302 n=94

(%) (%) (%) (%)

Myopia 3.0 4.8 13.4 3.4 0.8100
Myopic astigmatism 1.8 2.3 8.8 2.5 0.6767
Hypermetropia 0.4 2.3 3.9 0.9 0.6368
Hypermetropic astigmatism 0.4 2.0 3.3 0.6 0.5178
Anisometropic amblyopia 0.0 0.3 2.3 1.2 0.7663
Strabismus 0.4 1.1 1.7 0.7 0.1677
Allergic conjunctivitis 1.7 2.8 3.3 0.6 0.5251
Vitamin A deficiency 0.4 1.2 2.3 0.4 0.5656
Congenital abnormalities 1.8 2.5 3.3 1.2 0.3070
Blepharitis 0.4 2.2 1.7 0.6 0.4794
Traumatic eye injury 1.2 2.8 1.8 1.1 0.7541
Frontal sinusitis 0.0 0.6 1.4 1.1 0.3432

Table 3 Comparison of prevalence of ocular morbidity between children ,12 years vs children .12 years

Types of ocular 
morbidity

6–12 years 12–17 years

Male Female Male Female

n % Mean±SD n % Mean±SD n % Mean±SD n % Mean±SD

Myopia 22 3.4 9.05±1.84 28 4.4 8.68±1.72 51 8.0 13.61±1.44 56 8.8 13.46±1.32
Myopic astigmatism 11 1.7 8.91±1.7 16 2.5 9.25±1.48 32 5.0 13.72±1.59 40 6.3 13.7±1.6
Hypermetropia 11 1.7 9.18±1.72 7 1.1 9.29±1.38 17 2.7 13.53±1.42 14 2.2 13.71±1.59
Hypermetropic astigmatism 4 0.6 8.25±1.71 12 1.9 9±1.71 12 1.9 13.67±1.61 13 2.0 13.77±1.54
Anisometropic amblyopia 0 0.0 0 2 0.3 8.5±3.54 11 1.7 14.36±1.8 12 1.9 13.83±1.59
Strabismus 3 0.4 8.33±2.08 7 1.1 9±1.63 6 0.9 13.33±1.51 10 1.6 13.1±1.29
Allergic conjunctivitis 15 2.3 8.8±1.9 14 2.2 8.93±1.73 8 1.3 13.88±1.96 17 2.7 13.59±1.5
Vitamin A deficiency 6 0.9 8.67±1.75 5 0.8 8.2±2.28 11 1.7 13.73±1.68 7 1.1 13.71±1.8
Congenital abnormalities 12 1.8 8.67±1.83 16 2.5 8.69±1.74 12 1.9 13.75±1.6 17 2.7 13.47±1.46
Blepharitis 9 1.4 8.78±1.64 8 1.3 9.38±1.41 10 1.6 14.2±1.48 5 0.8 13.4±1.67
Traumatic eye injury 9 1.4 8.44±1.81 17 2.7 9±1.87 12 1.9 13.75±1.6 7 1.1 14±1.63
Frontal sinusitis 1 0.1 – 3 0.5 8.67±2.52 6 0.9 13.67±1.63 10 1.6 15.4±1.26
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but with slight changes. The prevalence of ocular morbidity 

was 45.92% in males and 53.97% in females. These results 

were comparable with a Delhi-based study conducted by 

Kumar et al10 who reported a 22.7% prevalence. Gupta et al3 

reported a similar 31.6% prevalence in Shimla. A study by 

Chaturvedi and Aggarwal11 reported 40% prevalence, which 

was also comparable with that in our study. The present 

study showed a rise in ocular morbidity with increasing age, 

which was comparable with a study conducted by Kumar 

et al.10 This could be due to increase in awareness among 

children with age, which enables them to talk about their 

problems more openly with the doctor, resulting in higher 

reporting of ocular problems among older children. However, 

the study conducted by Desai et al12 reported a decline in the 

ocular morbidity with increasing age, which did not match 

with the results of our study. Younger children are unable to 

Figure 1 Myopic fundi showing (A) peridiscal crescent, posterior staphyloma and (B) peripheral retinal lattice degeneration.

B

A

Figure 2 Right eye showing VKC (A) early stage and (B) late stage.
Abbreviation: VKC, vernal keratoconjunctivitis.
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express themselves due to which many diseases go unnoticed. 

Hence, children in the younger age group should be regularly, 

thoroughly and patiently examined so that early detection can 

be done and long-term visual impairment can be reduced.

Myopic astigmatism increased almost four-fold 

(2.36%–8.84%) between these age groups. However, 

hypermetropia and hypermetropic astigmatism did not 

show such an increase. In case of anisometropic amblyopia, 

strabismus, allergic conjunctivitis, vitamin A deficiency, con-

genital abnormalities, blepharitis, traumatic eye injury and 

sinusitis, there was no significant increase in the percentage 

of occurrence and was uniformly divided in all age groups. 

More importantly, the range of age groups covered in the 

abovementioned studies in different geographical localities 

of India was also more as compared to that in the present 

study conducted at eastern India. On the other hand, lower 

prevalence, ~15%, of ocular morbidity was reported from 

Kolkata, another locality of eastern India, among children 

of 5–13 years.13 Apart from India, many studies have dem-

onstrated a lower prevalence of ocular morbidity in children 

aged 7–19  years in Africa, Finland, Chile and Nepal as 

compared to the present study.14–16 May be the difference in 

prevalence of ocular morbidity in different continents are due 

to racial and ethnic variations and also partly due to different 

lifestyles, living conditions and food habits.

Myopic astigmatism and hypermetropic astigmatism are 

a combination of astigmatism and myopia or hypermetropia 

where an optometrist assesses the difference in shape of each 

of the meridians of the eye of patients. This is characterized 

by an irregularly shaped cornea; however, varying optical 

shapes can cause differences in vision. It is the result of an 

inability of the cornea to appropriately focus an image onto 

the retina of eye, resulting in blurred image. Myopic astig-

matism and hypermetropic astigmatism constituted 6.79% 

and 2.52% in males and 8.84% and 3.94% in females, respec-

tively. From the rest, 3.94% (males 1.73%, females 2.21%) 

of children were detected with anisometropic amblyopia. 

A research report demonstrated that anisometropic amblyopia 

occurs when unequal focus between the two eyes causes 

chronic blur on one retina.17 In all, 4.10% (males 1.42%, 

females 2.68%) of children were detected with strabismus 

or crossed eyes. This is a condition in which the eyes do not 

properly align with each other when looking at an object at 

one time.18 If present during a large part of childhood, it may 

result in amblyopia or loss of depth perception in children 

and may lead to double vision. Starting from myopia till 

frontal sinusitis, a negligible number of children were found 

to be ,9 years of age. However, it started increasing steadily 

in children of the age group 9–17 years.

Essentially, vitamin A includes three forms such as 

retinol, beta-carotene and carotenoid.19 An earlier report 

Figure 3 Eye showing subconjunctival hemorrhage.

Figure 4 Eyes showing superficially embedded corneal foreign body.
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by Desai et al12 demonstrated that prevalence of vitamin A 

deficiency decreased with increasing age. The prevalence of 

vitamin A deficiency in the present study is comparable to 

results of earlier studies showing prevalence to vary from 

0.29% to 0.3% in different parts of India such as Haryana and 

North India,20,21 and 5.3% and Bitot’s spots as 0.6% among 

school children of age 7–19  years in Tanzania, Africa.21 

Many studies have reported that the prevalence of squint 

varies in children in the age group of 5–19 years in Haryana, 

Rajasthan, West Bengal and Delhi,19,20 which is comparable 

with the findings of the present study.

Similar to other studies of ocular morbidity, the allergic 

conjunctivitis is very common in different age groups of 

children. There was a strong association between these 

ocular morbidities, which increased with the age of children. 

Conjunctival conditions were associated with younger age 

groups, most likely due to a high prevalence of allergic 

conjunctivitis (3%–17.5%) among younger children,22–24 

which is similar to our present study (8.52%, 3.63% in males 

and 4.89% in females). The variation in the prevalence of 

conjunctivitis in different age groups of children and sexes 

may be due to differences in socioeconomic status, personal 

hygiene of children, seasonal variations of occurrence of 

conjunctivitis, lifestyle and geographical location. There is 

minor variation in the prevalence of ocular diseases among 

male and female children in the present study, which is com-

parable to the results of the study by Sehgal et al25 in Delhi 

(males 46.1% and females 48.3%). On the other hand, the 

higher prevalence in female children (73.5%) as compared 

to male children (49.4%) in Haryana, India.19 Basically, 

this was due to prevalence of infectious diseases such as 

trachoma, conjunctivitis and blepharitis, which was high 

among females. More importantly, this is a hospital-based 

retrospective study design and sample size was not calcu-

lated; all eligible subjects from January 2015 to March 2018 

were taken into consideration.

Conclusion
The findings from Odisha, eastern India, suggest that a 

range of different eye complications affects a large number 

Figure 5 Blunt trauma-related retinal injuries: (A) commotio retinae, (B) choroidal tear with subretinal hemorrhage, (C) badly lacerated retina, and (D) retinal detachment.
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of individuals and highlights the urgent need to implement 

health facility-based, cost-effective strategies and appropriate 

eye care programs targeting both early and late-aged children 

to reduce the burden of visual impairment among the younger 

children. Health education activities should be intensified 

regarding signs and symptoms of ocular complications, and 

particular attention needs to be given for training and super-

vision of skilled staff and adequate information and referral 

systems to the locality. Poor vision in childhood affects 

performance in daily activities in school or at work and has 

a negative influence on the future life of children. Early 

detection and management reduce the disease progression 

and can prevent visual disability. This study will be very 

helpful, which has been carried out in eastern India, reporting 

the prevalence of pediatric ocular morbidity and providing 

comprehensive comparative data of the ocular disease pattern 

prevalent in the region. It would form a foundation pillar for 

future planning and management in Odisha.
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