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ABSTRACT 
Purpose:  To study the frequency of ocular abnormalities in developmentally delayed children of a private 
pediatric ophthalmology clinic. 
Study Design:  Observational cross-sectional. 
Place and Duration of Study:  Children eye care, Lahore, from October 2020 to October 2022. 
Methods:  Children aged five years and younger referred by a pediatrician for visual assessment were included in 
the study. The referring pediatrician made diagnosis of delayed milestones. A detailed ocular examination was 
done to rule out presence of any ocular abnormality. Data were collected, and statistical analysis was done using 
Excel (Microsoft 2015, version 15.15) and Stata (version 13). 
Results:  A total of 406 children were included in the study. Forty one percent were in the age bracket of 1 – 2 
years. There were 63% boys. Among all, 77% had compromised vision, of which 60% had abnormal ocular 
findings, while cortical visual impairment (CVI) was seen in 17%. The most common ocular issue was refractive 
error (30.29%), of which hyperopia was seen in 70.7% and myopia in 29.3%. Strabismus was seen in 15.5% of 
children and exotropia being more prevalent. Visual delay was detected in 19.8%. Out of these 42% had 
hyperopia, whereas 21% had esotropia. 
Conclusion:  The significant association of ocular abnormalities with development delay is a cause of great 
concern as this can lead to an increase in overall morbidity. A timely examination by a pediatric ophthalmologist 
would lead to early detection of any ocular abnormality and convenient management, preventing undue visual 
impairment. 
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INTRODUCTION 
Developmental delay refers to a lag in child’s ability to 
develop skills and abilities that are typically required 
at a certain age.1 These skills and abilities are 
categorized into five developmental domains: gross 
motor, vision, fine motor, speech, hearing, language, 
and social/personal.2 Developmental delays can be 

caused by various factors, including genetics, 
environmental exposures, and medical conditions.3 
 Children experiencing developmental delay may 
take longer to reach certain milestones, such as 
learning to walk, talk or see, compared to children of 
their age.4 Childhood developmental delay is 
associated with poor subsequent educational 
attainment and lower income during adult life, 
contributing to a cycle of poverty.3 It is a substantial 
public health issue in many low and middle-income 
countries, such as Pakistan. The prevalence of 
developmental delays varies depending on the specific 
type of delay and the population being studied. In the 
United States, the Centers for disease control and 
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prevention (CDC) estimates that about 1 in 6 children, 
aged 3 – 7 years have one or more developmental 
disabilities.5 Pakistan does not have a national 
database to track prevalence of developmental delays. 
Based on data from other developed countries, we can 
estimate that developmental delays occur in 10%–15% 
of children.6 
 In developmentally delayed children, specific 
deficits often go untreated due to lack of diagnosis or 
knowledge of their importance by both the physician 
and the caregivers. Ocular changes are often present in 
these children, and these findings may be related to the 
underlying cause of developmental delay or maybe as 
a separate entity.7 Assessment of visual deprivation is 
the most complex, yet neglected challenge when 
handling developmentally delayed children.8 
Monitoring a child's developmental milestones can 
help to identify any delays or issues with visual 
development. Thus, it is essential for the health care 
provider to be familiar with the standard visual 
milestones of a child to enable him/her to detect any 
visual delay9 (table 1). 
 
Table 1:  Visual milestones of a child. 
 

Visual Milestone Age 
Eye contact 8 weeks 
Social smile 3 months 
Awareness of hands 3 months 
Goal directed hand arm 
movements 5 – 6 months 

Face recognition 7 – 10 months 
Putting objects in and out of 
containers 

12 – 18 months (about 1 and a 
half years) 

Scribbling 18 – 24 months (about 2 years) 

 
 Infants at risk of delayed visual development 
should have an eye examination as early as 2 – 3 
months of age.9 Vision should be evaluated before any 
rehabilitation is initiated, so that defective vision is 
analyzed, managed, and included in early intervention. 
 This study was designed to identify and study the 
frequency of ocular abnormalities in developmentally 
delayed children in a private setup. There is no 
evidence of any study conducted in Pakistan 
evaluating ocular problems in developmentally 
delayed children. We hope to highlight the importance 
of early diagnosis of ocular disorders in 
developmentally delayed children — the most 
underserved and neglected members of society and 
open doors to further research and policy-making 
avenues. 

METHODS 
A cross-sectional observational study was conducted 
in 'Children eye care', a pediatric ophthalmology set-
up, from October 2020-October 2022. The study 
included children aged five years and younger whom a 
certified pediatrician referred for visual assessment. 
The referring pediatrician made the diagnosis of 
delayed milestone. History, including the age of 
presentation, duration of symptoms, and presenting 
complaints, were noted. Visual acuity was assessed 
with the help of age-appropriate tests. Central, steady, 
and maintained fixation was taken as expected for a 
preverbal child. Any deviation from the norm was 
taken as abnormal. In verbal children, 6/18 or less was 
considered as abnormal vision. A thorough anterior 
segment examination followed by a dilated posterior 
segment evaluation was done in all children. 
Cycloplegic refraction was conducted in all study 
participants, followed by a post-mydriatic test when 
appropriate. A complete orthoptic assessment was 
done to exclude the presence of any ocular deviation. 
A detailed dilated fundus examination was done. In the 
case of media opacity, B-scan was asked for. 
 Data was gathered and entered into the password-
secured personal computer of the prime researcher. A 
code was assigned to each participant instead of any 
identifying information. Once data was collected, and 
the survey closed, statistical analysis was conducted in 
Excel (Microsoft 2015, version 15.15) and Stata 
(version 13). 
 
RESULTS 
A total of 406 children were included in the study. The 
maximum number of patients were in the age bracket 
of 1 – 2 years (Figures 1). There were 255 boys and 
151 girls. 
 Ocular abnormalities were detected in60% of 
children while CVI was seen in 17% of children. Table 
1 is representative of the ocular findings in these 
children. Nystagmus was the most frequent 
presentation, followed by refractive error, with 
hyperopia being the most prevalent. 
 Refractive error was seen in 30.2% of the children, 
with hyperopia in 70.7% and myopia in 29.2% of the 
children with refractive error. Strabismus was seen in 
15.5% (63) children ,esotropia (65%) being the more 
prevalent then exotropia (34.9%) of children with 
strabismus. Children diagnosed with nystagmus and 
visual delay had a high incidence of hyperopia (61% 
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and 42%, respectively). Esotropia was seen in 21% of 
children suffering from visual delay (Figure 2). 

 

 
 

Figure 1:  Age distribution of study participants. 

 
Table 1:  Ocular findings represented by numbers and 
percentages. 
 

Ocular Findings N (Patients) Percentage 
Nystagmus 197 48.5 
Visual delay 81 19.9 
CVI 69 16.9 
Refractive error 123 30.2 
Strabismus 63 15.5 
Optic atrophy 19 04.6 
Cataract 24 5.9 
Optic disc coloboma 02 0.4 
Microphthalmia 02 0.4 
No ocular disorder 93 23.3 

 
DISCUSSION 
Prevalence of childhood disabilities is up to 10% of 
the total pediatric population and this figure is much 
higher in Pakistan.10 It has been estimated that around 
200 million children under five do not attain their 
developmental potential due to multiple causes. 
Undetected visual impairment combined with other 
handicaps is likely to have an adverse effect on 
development and may lead to an underestimation of 
intellectual ability.11 Early identification of ocular 

findings in children with developmental delay helps to 
prevent or mitigate any adverse effects on visual and 
overall development, thus improving the quality of 
life. Ocular issues also affect a child's ability to learn 
and perform in school. Identifying and treating them 
can help to ensure that these children have the best 
possible opportunities for learning and development. 

 

 
 

Figure 2:  Frequency of refractive errors and squint in patients (pts.) 
with nystagmus and visual delay. 

 
 In our study, 406 developmentally delayed 
children under the age of five were screened over a 
period of two years. The number of male children was 
more than female. This was in accordance with studies 
conducted by Smitha et al.12 Similarly, Afroze R, in a 
study conducted in Bangladesh found a preponderance 
of boys.13 
 Very few studies are available for ocular 
manifestations under 5 years of age. Our study found 
maximum patients in the age group of 1 – 2 years 
(42%), which follows similar studies conducted in 
Karnataka and Mumbai.2Smitha et al. found 28.63% in 
the age group 6 months–1 year and 35.8% in 1–3 
years.12 This is likely because the parents are more 
conscious about their child's vision at this age and thus 
look out most for medical help. 
 In our study, 77% of children had compromised 
vision, with abnormal ocular findings in 60% of these 
children and CVI in 17%. The same was evident in the 
study by Smitha et al. (83.6%)12, Akinci et al, (77%),14 
Chandrakishore and Sujata (86%)15 and Afroze R 
(65.7%).13 Taking into consideration the above 
statistics, not enough stress can be paid to the 
importance of early eye examination by a pediatric 
ophthalmologist. 
 The most common ocular problem was refractive
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error (30.29%), of which hyperopia was seen in 70.7% 
and myopia in 29.3%. In their study, Smitha KV 
et al,12 reported similar findings with refractive errors 
in 59.7% of cases. Chandrakishore and Sujata, 
however, reported cataracts (20%) to be more common 
than refractive error.15 In our study, 24 children (5.9%) 
had cataract. Congenital cataract in these children is 
mostly associated with rubella infection and inherited 
developmental disorders.16 There should be protocols 
for screening these children for cataract and planning 
timely management. 

 Sixty three children (15.5%) presented with 
strabismus, esotropia being the predominant entity. 
Afroze R,13 reported the prevalence of strabismus to be 
22.5%, with esotropia (12.7%) being more common 
than exotropia (9.8%) which is in accordance with the 
study of Nielsen et al.17 

 Nystagmus was seen in 225 (55.4%) children. 
These children performed goal-directed hand 
movements slowly and with difficulty. Cycloplegic 
retinoscopy was done, and hyperopia was seen in 61% 
of these children. However, in a study conducted in 
Karachi, there was no preponderance of hyperopia; 
this may be because the age bracket of the patients was 
5 – 15 years.18 

 Visual delay was detected in a significantly high 
number (19.8%) of children, and interestingly, 42% of 
these children were hyperopic, while 21%had 
esotropia. Visually challenged infants with poor or 
absent accommodation with or without hyperopia must 
deal with blurred near vision. As a result, they are 
unable to develop accommodation and convergence. 
These children have a substantial risk of being labeled 
as non-seeing or autistic because of poor or no eye 
contact. This can mislead a healthcare worker into 
giving a wrong diagnosis of autism.19 The treatment of 
these children may not begin in the crucial first year of 
life, leading to severely impaired vision in future. 
There is ample evidence suggestive of an association 
between uncorrected hyperopia and abnormal visual 
development and learning disability.20 

 Thus, it is highly imperative to do a cycloplegic 
retinoscopy in every child with a poor visual response, 
irrespective of the age of presentation, to detect the 
presence of refractive error. Giving them right glasses 
and visual training can have miraculous results. This 
not only improves vision but also has a positive effect 
on motor and cognitive skills, as well as social 
interactions of the child.21 

 Children with a poor visual response, which 
cannot be explained by any ocular abnormality, should 
be labeled as having a cortical visual impairment 
(CVI).22 When there is damage to the visual pathway 
posterior to chiasma, it results in disruption of visual 
processing. Most children with CVI are 
developmentally delayed, and early diagnosis is 
crucial for rehabilitating these children.11 In our study, 
CVI was seen in 65 children (21.6%). Damage to the 
visual parts of the brain due to any cause such as 
premature birth, insufficient oxygenation, antenatal or 
postnatal infection of the baby, brain malformation, 
hydrocephalus, seizure in infant life, and metabolic 
disease can result in CVI.23 This information can help 
design interventions at the grass root level to prevent 
CVI and lift the economic burden from the families 
and at the state level. 
 Limitations of this study was a single center study 
and a private setup. Public sector pediatric 
ophthalmologists may have different figures than this 
due to difference in the economic status of children. 
Further studies need to be done at provincial and 
national level to tackle this highly important problem. 

 
CONCLUSION 
Once the child is labeled as developmentally delayed, 
the caregivers and the child must fight on multiple 
fronts. Visual compromise plays a detrimental role in 
increasing overall morbidity. A timely examination by 
a pediatric ophthalmologist would lead to early 
detection of any ocular abnormality and timely 
management, preventing undue visual impairment. 
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