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Abstract 

Introduction: Good ocular health is paramount for optimal childhood development. Vision, which is the primary 

function of the eyes, plays a fundamental role in the acquisition of skills such as language, interpreting facial expressions 

and skills requiring hand–eye coordination.In every child, much of knowledge and skills are obtained through the senses 

of sight and hearing.For children with disabilities, vision has been noted to play an integral role in their psychosocial 

development, as well as compensates for certain impaired functions.The objective of this study was to determine ocular 

status of children with disabilities other than visual disabilities attending special schools in Calabar, Cross River State, 

Nigeria. Subjects and Methods: A cross-sectional study on the ocular status of children with disabilities other than 

visual disabilities attending special education schools in Calabar Municipal Local Government Area, Southern district, 

Cross River State, Nigeria was performed. Data were obtained using interviewer-administered questionnaires on the 

caregivers and ocular examination of the children which included visual acuity, refraction, ocular alignment, motility 

tests and funduscopy. Data analysis was performed using the Statistical Package for the Social Sciences version 20. 

Results: A total of 161 children with disabilities (other than visual disabilities) out of the 176 enrolled were examined 

yielding a 91.5% response rate. The male-to-female ratio was 1.2:1. Their age range was 5–17 years with the mean age of 

12.9 ± 3.3 years and a modal age group of ≥13 years. The common types of disability encountered were hearing 

disability 45 (28%), developmental disability 38 (24%) and multiple disabilities 35 (21.9%). 71% of the children had at 

least one form of ocular disorder. The most common ocular disorders seen in these children were refractive errors 

(46.1%) and optic atrophy (12.0%). Of the 161 children examined, only 11 (6.8%) have had ocular evaluation in the past. 

Conclusion: Ocular disorders are common in children with other disabilities. However, only a few are opportune to have 

ophthalmic evaluation. Therefore, strategies regarding increasing awareness, mandatory ocular examination and early 

detection as well as treatment of the ocular disorders are urgently needed. 
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Introduction 

The term disability is a fundamental event in an 

individual that confers the status of impaired 

functionality. It refers to the presence of impairments, 

activity limitations, and participation restrictions, which 

are caused by abnormal changes in various sub-systems 

of the body. A disability may be present from birth 

(congenital), or can occur during a person's lifetime 

(acquired). The degree of disability may range from 

mild to moderate, severe, or profound; and an individual  
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could have more than one disability concurrently. The 

seven common types of disabilities in children are 

visual impairment, hearing impairment, physical 

disability, developmental disability, mental disability, 

speech disability and learning disability. Each disability 

affects the overall development of a child but if he/she 

has multiple disabilities, the negative impact on quality 

of life increases manifolds [1,2]. Children with 

disabilities constitute a critical part of the population. 

According to the World report on disability, estimated 

25 million Nigerians had at least one disability, and 

about 1.3 million of these persons with disability are 
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children [2]. Vision, which is the primary function of 

the eyes, plays a fundamental role in the acquisition of 

skills such as language, interpreting facial expressions 

and skills requiring hand–eye coordination [3]. It plays 

an important role in the development and functioning of 

a child. In every child, much of knowledge and skills 

are obtained through the senses of sight and hearing [4]. 

For children with disabilities, vision has been noted to 

play an integral role in their psychosocial development, 

as well as compensates for certain impaired functions 

[5,6]; particularly in children with hearing impairment 

[6].  

 

When either sight or hearing is seriously impaired, the 

other is used to compensate. As the degree of 

impairment increases in one sense, the role of the 

remaining sense becomes progressively more 

significant [7]. That is, ahearing-impaired child 

compensates by making greater use of the eyes, and 

vice-versa; hence, even a mild ocular problem may 

reduce visual efficiency as well as the overall 

functionality of the child [4,7].  

 

Therefore, any unrecognized and untreated ocular 

abnormality in children with disabilities other than 

visual disabilities will adversely affect their 

development, psychosocial behaviour and learning 

potentials, to a very large extent, thereby, adding further 

socioeconomic burden on the family [3,8]. Similarly, 

the persistence of an untreated ocular abnormality 

would exponentially aggravate the impact of other 

forms of disability [9].  

 

Furthermore, if a child continues to have an uncorrected 

visual deficit beyond the age of 10–12 years, the 

plasticity of the visual system is lost, and the recovery 

of vision can be limited [10]. Hence, the need for a 

timely and comprehensive ophthalmic assessment in 

this group of vulnerable children. Children with 

disabilitieshave been reported to be at a higher risk of 

ocular and visual problems than their peers [5,6,11].  

 

However, they often cannot communicate symptoms 

adequately. Frequently, these children with disabilities 

who have ocular problems may be unable to express the 

presence of symptoms [5,9]. Furthermore, their ocular 

problems are often overlooked, as the main focus 

always remains on their primary disability.  

 

They may receive various interventions through their 

schools systems (special education schools) including 

occupational, physical and/or speech therapy, but in 

most cases, they do not receive a comprehensive eye 

and vision examination [9]. Additionally, the ocular 

evaluation in these children is a challenge and requires 

patience, skills and a broader range of assessment 

instruments [12]. Thus, the aim of this study was to 

assess the ocular state of children with disabilities other 

than visual disability, with a view to sensitizing 

professionals who handle these children as well as 

stimulate policy makers. 

Subjects and Methods 

Study setting: The Study schools consisted of three 

special education schools in Calabar, a major city in the 

Southern district of Cross River State, Nigeria. These 

schools educational approach was the “Segregation 

approach model”, that is, the children with disabilities 

were not attending same classes with non-disabled but 

had their designated classes. 

 

Study type: It is a descriptive cross-sectional study. 

 

Sampling Methods: One hundred and seventy-six 

school-age children (5–17 years) with various 

disabilities other than visual disability attending the 

three special education schools in Calabar, Cross River 

State, were consecutively recruited for the study. These 

were two privately owned special schools and a 

Government-owned (Public) special school. 

 

Inclusion criteria 

 Children aged 5 to 17 years with disabilities attending 

the special education schools in Calabar. 

 Whose Parents/Guardian consents’ to participate in 

the study. 

 And the child assents’ and is able to co-operate with 

the clinical evaluation process. 

 

Exclusion criteria 

 Those children whose primary disability was visual 

impairment. 

 Refusal of participation by Parents/Guardians. 

 A child with disability who does not assent. 

 A child with disability who is unable to co-operate 

with the clinical evaluation process. 

 

Ethical consideration and permission: Institutional 

ethical approval was obtained from the Health Research 

and Ethics Committee (HREC) of University of Calabar 

Teaching Hospital (UCTH). Permission for the study 

was further obtained from the State Ministry of 

Education. Prior permission was also sought from the 
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management of the respective special schools.We 

adhered strictly to the United Nations Convention on 

the Rights of Persons with Disabilities [13] particularly 

articles 7, 10,21–26 and 31 as well as international 

ethical guidelines for biomedical research involving 

vulnerable subjects – guidelines 13, 14 and 15[14]. 

 

Data Collection: The research team comprising of 

Ophthalmologist, Paediatrician, Optometrist, and 

Research assistant visited the special schools. The 

examination process was explained to the teachers and 

parents through a letter of introduction.  

 

Written informed consent was obtained from each 

child’s parent or guardian, through the school authority, 

before enrolment into the study.  

 

The willing cooperation (assent) of the child was also 

sought, after the child had been informed to the extent 

that the child’s maturity and intelligence permitted. 

 

Relevant history regarding the type of disability, birth 

history, family history and history of consanguinity was 

recorded. Depending on the child’s resolution or 

recognition ability, the presenting visual acuity was 

assessed using appropriate chart (Tumbling E chart at 6 

m distance or Lea symbols chart or Teller acuity cards 

held at 40 centimetres) for age and intellectual maturity.  

 

Refraction was done on all participants using a 

Ryuskoauto refractor (Ryusko, Japan GR-3100K, SN 38 

AL 2766).  

 

The result from the autorefraction was used as the 

starting point for a full subjective refraction. For 

children with visual acuity <6/18, cycloplegic refraction 

was done using cyclopentolate 1% as the dilating agent 

after ascertaining that the child didn’t have seizures. In 

case of history of seizures, 1% tropicamide eye drops 

were used. The type of refractive error was recorded. 

Myopia was defined as spherical equivalent of less than 

or equal to -0.5 diopter, Hypermetropia as more than or 

equal to +1.0 diopter and Astigmatism as more than or 

equal to ±0.5 diopter.  

 

One drop instilled into the conjunctival sac every 5 min 

× 2 doses and allowed for 25–30 min before refraction 

was done. Hirshberg light reflex test and cover uncover 

test was used to evaluate visual axis and strabismus. 

Ocular movements were tested and presence of 

nystagmus was checked.  

 

Anterior segment was examined using torch light and 

magnifying loupe of 6X to rule out any abnormalities of 

eyelids, conjunctiva, cornea, anterior chamber, iris and 

lens. Direct and consensual papillary light reflexes were 

also checked. 

 

A detailed fundus examination after dilatation was done 

by direct ophthalmoscope either after cycloplegic 

retinoscopy or after dilating the pupils with 1% 

tropicamide eye drops. Children requiring further 

evaluation and treatment were referred to the Children 

eye clinic, UCTH. 

 

Data Analysis: Data were analysed using the Statistical 

Package for the Social Sciences (SPSS) for Windows 

(version 20, SPSS inc., Chicago, IL, USA).  

 

Descriptive statistics (frequencies, percentages, mean 

and standard deviation) were used to summarise the 

variables. 

Results 

Demographic features- A total of 176 children with special needs were enrolled in the study. The distribution by 

schools was 62 children (35.3%) from privately owned special schools and 114 children (64.7%) from Government 

Special education school.  

 

One hundred and sixty-one children were recruited and evaluated, giving a response rate of 91.5%. The age range was 5–

17 years with the mean age of 12.9 ± 3.3 years and modal age group was ≥13 years (59%). Of the 161 participants, 87 

(54%) were male and 74 (46%) were female giving a male-to-female ratio of 1.2:1. 

 

Distribution of disabilities- A total of 114 (71%) had single disability and 47 (29.2%) had multiple disabilities. The 

common category of disability encountered was hearing disability 45 (28%) and developmental disability (DD) 38 

(24%).  

 

The combinations of the multiple disabilities were 35 (21.9%) with hearing loss–speech disability, and DD–speech 

disability 4 (2.5%). Others were learning disability (LD)–speech disability, physical disability–speech disability, DD–

mental disability, and hearing loss–physical disability, with 2 (1.2%), respectively. Figure 1 shows the distribution of the 

children according to type of disabilities. 
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Figure-1: Distribution of children according to disabilities 

 

Pattern of the ocular disorders- 71% of the children had at least one form of ocular disorder. The most common ocular 

disorder observed in the study was refractive errors, present in 46.1% children. Optic atrophy was the second most 

common finding, seen in 12.0% children. Figure 2 shows the distribution of ocular disorders in details. 

 

 

Figure-2: Frequency of ocular disorders in children with disabilities 

 

Astigmatism accounted for 86.0% of the refractive errors, while hyperopia and myopia accounted for 12.0% and 2.0% 

respectively [Figure 3]. Only 11% of the children with refractive errors were using spectacle corrections as at 

examination time. 

 

 

Figure-3: Distribution of refractive errors 
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Eye health seeking behavior: Only 9.9% of the children communicated the presence of eye symptoms. About 93.7% of 

children with eye complaints, 68.1% of those without eye complaints, and 73.7% of those who don’t know if they had 

eye complaints were observed to have at least on form of ocular disorder. 

 

One hundred and forty-eight 148 participants responded to the question on previous ocular assessment, only 11 (6.8%) 

have had their ocular and visual status assessed in the past. 

 

Reasons given for not having had a previous eye check were ‘the parents or caregivers did not feel the need for an eye 

check (65.2%)’, ‘that neither the child’s teacher (18.5%) nor the child’s doctor (5.9%) had recommended an eye check’, 

‘cannot afford an eye check (2.5%)’, ‘an eye check will increase the cost of care for my child (4.3%)’ and ‘my type of 

child cannot be examined by the eye doctor (1.9%)’. 

Discussion 

Children with disabilities (other than visual) are 

vulnerable children, prone to social, educational and 

health neglect[5,15]. They are entirely dependent on the 

visual inputs for their personal and educational 

needs[12] unfortunately they are at a higher risk of 

ocular and visual problems than their age matched, 

apparently normal children [5,6,16, 17].  

 

This study showed the presence of ocular problems in 

71% children with other disabilities. The high frequency 

of ocular abnormalities found in this study is consistent 

with similar studies in different regions of the world, 

which had reported frequencies ranging from 31% to 

96%, among children with disabilities [16-23]. It is well 

documented that these children are at greater risk of 

oculo-visual disorders than typically normal children [5-

7, 11]. Refractive errors and optic atrophy were the 

most common ocular disorders identified in our study. 

This agrees with other studies that refractive errors are 

most common ocular findings in children with other 

disabilities [4,16,21,23,24,25]. Though most study had 

reported strabismus as the second common ocular 

disorder in this children [3,7,11,12,26,27] our study 

identified optic atrophy as the second common ocular 

disorder in this children. Notably, these conditions are 

neurologically related thus this may suggest the 

existence of a background neurologic dysgenetic 

process in these children with disabilities. 

 

Astigmatism was found as the most common type of 

refractive errors in the children studied. This is at 

variance to some studies that found hyperopia as the 

preponderant refractive error [24,28]. In some other 

studies [16,25] myopia was found as the most prevalent. 

Similar to this study, few studies had reported 

astigmatism as the most frequent type of refractive error 

in children with disabilities [21,23]. These variations 

may be partly due to differences in the operational 

definition for classification of refractive errors, and 

partly from the age distribution of the study  

 

 

participants. For instance,Turkish study 30 that reported 

hyperopia as the leading refractive error had included 

children less than 5 years, but the lower age limit for 

this study was 5 years. In general, children age <5 years 

are usually hyperopic due to the relatively short axial 

length of their eyeball [10]. 

 

Only 9.9% of the children communicated the presence 

of eye symptoms, however on ocular examination a 

significant proportion of the children with disabilities 

had ocular disorders. Furthermore, only 6.8% of the 

study participants did have previous oculo-visual 

assessment. This explains the explicably poor 

communication of symptoms and high level of unmet 

oculo-visual needs among the study participants. 

Aghajiet al[29] in a cross-sectional study of children 

(5–15 years) with Down syndrome attending a special 

school in Enugu, Nigeria, found that despite the high 

prevalence of uncorrected refractive error (76.4%) 

among these children, none of the children had ever had 

an ophthalmic assessment nor obtained a refractive 

correction. This may likely be due to the fact that the 

caregivers may have been overwhelmed with the other 

challenges of their primary disability and had no clue to 

the possibility of an ocular problem.  

  

This is further worsened by the inability of these 

children to express and/ or relate to the presence of 

symptoms, as was also noted in our study. This 

highlights the need for an all-inclusive, integrated and 

comprehensive healthcare service for these children, 

possibly in their school environment, with appropriate 

referral for the further evaluation and management 

where necessary. The parents, caretakers and the 

teachers need to be sensitized and motivated for the 

regular ophthalmic examination of these children, even 

if the disability is not visual in nature. Protocols should 

be made regarding, mandatory vision screening at the 

time of admission in the schools, an annual 

comprehensive eye examination, early intervention and 

treatment if an ocular disorder is detected. 
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Limitation- A major lacuna in this study is the inability 

to reach out to the children with disabilities who don’t 

attend the special schools. Thus, there is a need for 

developing strategies for universal screening of children 

with disabilities, either by aiming for universal 

education or by encouraging community based 

screening and rehabilitation camps for them. 

Conclusion  

The prevalence of ocular disorders is high in children 

with other disabilities. Majority of the ocular disorders 

are treatable. As the children with disabilities use their 

visual sense to compensate for their primary disability, 

an early ophthalmic intervention by an ophthalmic team 

at the point of enrolment into school, as well as a 

periodic ophthalmic evaluation by trained school 

teachers and school health officer for these children can 

help in the academic and social performance of these 

children. This may be efficiently delivered through a 

coordinated effort of governments, non-governmental 

agencies and public-spirited individuals, especially in 

resource poor countries. 

 

What this study adds to existing knowledge? 

 The ophthalmic problems of children with disabilities 

in this Southern part of Nigeria are similar to that 

elsewhere in the world. 

 Neurologic dysgenesis may be playing a major role in 

the oculo-visual state of children with disabilities. 
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