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ABSTRACT 
Background: To analyze the academic characteristics, career trajectory, scholarly publications, and demographic background of 
the 100 most-cited authors in ophthalmic literature. 
Methods: In this observational cross-sectional study, a database containing every ophthalmology journal article from 1967 to 2018 
was built using Scopus journal article information. The 100 authors with the most citations were identified, along with a control 
group of authors with at least five publications. Information about each author, such as gender, institution, and educational 
degrees were found from online web searches. Intra- and inter-group analyses were performed to identify correlations that may 
lead to having a high level of impact in ophthalmology literature. 
Results: Of the 100 most-cited ophthalmologists, 56 practice in the United States (US) and only 12 are female. In an odds ratio 
(OR) analysis, highly-cited researchers more often lived in the US (OR, 2.97; P < 0.001), were male (OR, 2.4; P = 0.02), and graduated 
from an elite medical school (OR, 3.89; P = 0.02) and/or residency (OR, 3.67; P = 0.02), but were not from an undergraduate 
institution (P = 0.75). There was no difference in citation numbers between different ophthalmology subspecialties (P = 0.22) or 
advanced degrees (PhD, MPH in addition to MD). Women among the top-100-cited authors were more likely to author high impact 
journal articles (P < 0.05). 
Conclusions: Among highly-cited ophthalmologists, practicing in the US and attending a top medical school or residency program 
may provide training for a successful research career in ophthalmology. Additionally, top female ophthalmologists participate in 
more influential research. 
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INTRODUCTION 

The impact of a career in ophthalmic research is based on 
a series of decisions. These include selecting a medical 
school and residency program, choosing between 
academic and private practice, whether to pursue 
fellowship training and/or additional advanced degrees 
such as a Master of Public Health (MPH), Master of 

Business Administration (MBA), or Doctor of Philosophy 
(PhD). These options can be instrumental in facilitating a 
fruitful academic career [1-4]. Previous studies have 
described the characteristics of American ophthalmology 
residency program directors [1], department chairs [2], 
and clinician-scientists receiving National Institute of 
Health (NIH) grants [3]. Gershoni et al. investigated the 
impact of subspecialty choice on research productivity, 
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ABSTRACT
Background: The prevalence of hearing impairment in Nepal is 16.5%, affecting approximately 2.71 million 
people. Deaf children are visually dependent, and even a mild refractive error may cause visual discomfort. 
The goal of this study was to determine the need for vision screenings in schools for the hearing impaired in 
Biratnagar, Nepal.
Methods: A cross-sectional study was conducted with permission from Birat Deaf Secondary School, 
Biratnagar, Nepal. A total of 130 hearing-impaired students were examined. Non-invasive, comprehensive 
optometric examinations were performed to detect visual disorders. When a more detailed evaluation was 
needed, the students were referred to the Pediatric Ophthalmology Department, Biratnagar Eye Hospital 
Biratnagar, Nepal.
Results: Of the 130 hearing-impaired students, 58 (44.6%) were male and 72 (55.4%) were female. The 
mean ± standard deviation of age was 16.03 ± 3.8 years (range 6–25 years). Twenty-one (16.1%) students 
had refractive errors: 13 (10%) had myopia, 7 (5.4%) had hyperopia, and 1 (0.8%) had anisometropia. In 
the cover test, 88 (67.7%) had orthophoria, 19 (14.6%) had exophoria, 11 (8.5%) had esophoria, 5 (3.85%) 
had exotropia, and 3 (2.3%) had esotropia. Cover tests were not performed in 4 (3.1%) students, as they 
were unable to fixate due to nystagmus or decreased vision. On ocular examination, 20 (15.3%) students had 
anterior segment abnormalities, including lid abnormality, conjunctivitis, Bitot’s spots, pterygium, corneal 
opacity, and lenticular opacity. Posterior segment or retinal abnormalities were found in four students with 
one having Usher syndrome. Color vision defects, nystagmus, and amblyopia were found in 8 (6.1%), 2 (1.5 
%), and 1 (0.8%), respectively.
Conclusions: The findings of the present study reflect the need of periodic vision screenings in schools for 
the hearing impaired in Nepal. These children are at a high risk of vision impairment. 

KEY WORDS  
Vision screening, refractive error, strabismus, hearing impairment, student, screening, myopia, hyperopia, 
anisometropia, strabismus, Nepal
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Original Article

INTRODUCTION 
Hearing loss is defined as a full or partial impairment of the ability to detect or understand sound [1]. It is often 
classified according to the location of injury caused by middle and external ear diseases (conductive hearing 
loss) or central auditory pathway, auditory nerve, and inner ear disorders (sensorineural hearing loss) [2]. 
Widespread, childhood-onset hearing loss can occur due to various factors such as rubella, otitis, congenital 
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anomalies, meningitis, and non-syndromic hereditary deafness [2]. 
Globally, in 2011, approximately 32 million children younger than 15 years of age had disabling hearing 

impairment [3]. The incidence of congenital deafness is 1 per 1000 [4], and during the first 2 years of life, many 
children acquire varying degrees of hearing impairment [5]. These numbers are similar for most countries [6]. In 
Nepal, one-third of bilingual children are mostly unable to acquire their speech and language [7]. The prevalence 
of deafness in Nepal is 16.6%, which equates to 2.71 million people, of which 10% are aware of their problem due 
to mild illness and 7% suffer from a disability [8]. 

Deaf children are visually dependent, and even a mild refractive error may reduce their visual efficiency. This 
study was designed to determine the need for vision screenings in schools for the hearing impaired in Biratnagar, 
Nepal.

METHODS
A cross-sectional study was conducted with permission from the respective school. The vision screening process 
was explained to all teachers at the school so that they informed the students in their sign language. A written 
consent form was signed by the students/teachers before participating in the study. The study was approved by 
the Institutional Human Ethical Committee (IHEC) of Chitkara School of Health Science, Punjab, India.

Hearing-impaired students aged 6–25 years were recruited at Birat Deaf Secondary School, Biratnagar, Nepal 
between June 2019 and July 2020. Demographic data were obtained, and further ophthalmic examinations 
were performed by an optometrist. Teachers were key in interpreting commands to the students, as well as 
conveying the students’ responses to the examiner. All methods used in this study were routine, non-invasive 
clinical tests, including comprehensive optometric examinations used in the detection of visual disorders. 
First, visual acuity was measured using a Snellen chart under standard room illumination (800 lx) and objective 
retinoscopy (Heine Beta-200 streak retinoscope; Heine Optotechnik, Herrsching, Germany). Next, a color 
vision test using Ishihara pseudoisochromatic plates, subjective refraction, extraocular movement, a cover 
test, anterior segment and pupillary reaction with torch light, and a detailed fundus examination using direct 
ophthalmoscopy (Heine BETA 200 ophthalmoscope; Heine Optotechnik) were conducted. For distance 
visual acuity (6 m), a Snellen ‘E’ and number chart was used; for near visual acuity (40 cm), a reduced Snellen 
chart was used. The refractive status was evaluated using static retinoscopy, which was then refined using the 
subjective refraction technique. We set the criteria for refractive error [9]. Refractive error in each eye was 
defined based on the spherical equivalent of the respective refractive error as myopia or hypermetropia, with 
absolute values greater than 0.50 D; emmetropia was defined by a refractive error equal to or smaller than 
± 0.50 D. Anisometropia was defined as an interocular refractive error difference without absolute values 
≥ 0.75 D. Furthermore, if there was decreased best corrected visual acuity in one or, less frequently, in both 
eyes, in the absence of any structural anomalies or ocular disease, amblyopia was diagnosed. Children who 
needed a more detailed evaluation were referred to the Pediatric Ophthalmology Department, Biratnagar Eye 
Hospital Biratnagar, Nepal, where a retinal investigation with indirect ophthalmoscopy and anterior segment 
examination with slit lamp biomicroscopy was performed by the ophthalmologists for further evaluation or 
confirmation of the final diagnosis.

RESULTS 
Of the 130 hearing-impaired students, 58 (44.6%) were male and 72 (55.4%) were female. The mean ± standard 
deviation (SD) of age was 16.03 ± 3.8 years (range 6–25 years). The mean ± SD of corrected distance and near 
visual acuities in logarithm of the minimum angle of resolution (logMAR) notation were 0.059 ± 0.18 and 0.33 
± 0.24, respectively. Refractive errors were found in 21 (16.1%) students; 13 (10%) had myopia, 7 (5.4%) had 
hyperopia, and 1 (0.8%) had anisometropia. In the cover test of the 130 students, 88 (67.7%) had orthophoria, 
19 (14.6%) had exophoria, 11 (8.5%) had esophoria, 5 (3.8%) had exotropia, and 3 (2.3%) had esotropia. Cover 
tests were not performed in 4 (3.1%) students, as they were unable to fixate due to nystagmus or decreased 
vision. Of the 130 students, 20 (15.3%) had anterior segment abnormalities, including lid abnormalities in 4 
(3.1%), conjunctivitis in 2 (1.5%), Bitot’s spots in 4 (3.1%), pterygium in 2 (1.5%), corneal opacity in 3 (2.3%), 
and lenticular opacity in 5 (3.8%). Posterior segment or retinal abnormalities were detected in 4 (3.1%) and 
Usher syndrome in 1 (0.8%). Red-green color vision defects, nystagmus, and amblyopia were found in 8 (6.1%), 
2 (1.5%), and 1 (0.8%), respectively. Table 1 shows a summary of the ocular disorders that were detected in 
the current vision screening compared with those detected in a previous study that was performed on a similar 
Indian population.
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Table 1. Summary of the ocular disorders detected in the current vision screening program and in a previous study performed on a 
similar Indian population

Diagnosis Current study (n = 130) Thakur et al. [10] (n = 118)

Refractive error, n (%)
Myopia, n (%)
Hyperopia, n (%)
Anisometropia, n (%)

21 (16.1)
13 (10)
7 (5.4)
1 (0.8)

34 (28.8)
15 (12.7)
15 (12.7)
-

Latent strabismus, n (%) 
Exophoria, n (%)
Esophoria, n (%)

30 (23.1)
19(14.6)
11 (8.5)

43 (36.4)
39 (33.1)
4 (3.4)

Manifest strabismus, n (%)
Exotropia, n (%)
Esotropia, n (%)

8 (6.1)
5 (3.8)
3 (2.3)

9 (7.6)
8 (6.8)
1 (0.8)

Amblyopia, n (%) 1 (0.8) 4 (3.4)

Nystagmus, n (%) 2 (1.5) 1 (0.8)

Lid abnormality, n (%) 4 (3.1) -

Conjunctivitis, n (%) 2 (1.5) -

Bitot’s spots, n (%) 4 (3.1) -

Pterygium, n (%) 2 (1.5) -

Corneal opacity, n (%) 3 (2.3) -

Lenticular opacity, n (%) 5 (3.8) 3 (2.5)

Retinal abnormality, n (%) 4 (3.1) 8 (6.8)

Color vision defect, n (%) 8 (6.1) 3 (2.5)

Usher syndrome, n (%) 1 (0.8) 1 (0.8)

DISCUSSION 
Deafness and hearing impairment are major problems worldwide [11, 12]. Hearing impairment leads to various 
forms of visual impairment. This impacts the life and development of a child, especially when other problems 
or impairments coexist. Ophthalmic assessments have been advocated for early detection of visual impairment 
in children with sensorineural hearing loss, who are considered a high-risk group [10, 13]. The present study 
showed that the refractive error was 16.1% in our study population, with myopia, hyperopia, and anisometropia 
accounting for 10%, 5.39%, and 0.8% of cases, respectively. These findings were similar to those of two previous 
studies conducted by Dhungana [14] and Onakpoya et al. [15], who showed that refractive error was the most 
common ocular abnormality found in 14.94% and 18.6% of students, respectively. In another study, Bist et al. [16] 
showed that 46 (16.48%) of 279 children had refractive errors. Similarly, another study conducted in India by 
Gogate et al. [17] showed that refractive errors were the most common morbidity, affecting 167 (18.5%) of 901 
students with hearing impairments. In contrast, Abah et al. [18] and Pehere et al. [19] showed a lower frequency 
of refractive errors, which were found in 7.9% and 7.2% of students, respectively. Thakur et al. [10] reported a 
higher frequency of refractive error, in 34 (28.8%) of the 118 study participants. Correction of refractive error 
in deaf-mute students significantly improves their visual acuity and enhances their functional vision [20]. These 
findings highlight the heightened need of vision screenings in children with hearing impairments compared to 
their normal-hearing peers.

The cover test showed that 29.2% of the study population had ocular misalignment or deviation. Among 
this 23.1% had latent strabismus, 6.1% had manifested strabismus, and the remaining 67.7% were orthophoric. 
However, in 3.1% of the students, we were not able to perform the cover test due to nystagmus or decreased 
vision. Thakur et al. [10] showed similar findings for latent strabismus (36.4%) and manifest strabismus (7.6%). 
Other studies have shown lower frequency strabismus (1%) [14, 15, 18, 21]. 

On ocular examination, we found that 15.3% of students had anterior segment abnormalities such as lid 
abnormality (3.1%), conjunctivitis (1.5%), Bitot’s spots (3.1%), pterygium (1.5%), corneal opacity (2.3%), 
lenticular opacity (3.8%), and posterior segment or retinal abnormalities (3.1%); one (0.8%) student had Usher 
syndrome. Color vision defects, nystagmus, and amblyopia were found in 6.1%, 1.5%, and 0.8% of students, 
respectively. Our results were similar to those reported by Dhungana [14], and approximately the same as 
those reported by Thakur et al. [10] (see Table 1). Onakpoya et al. [15] conducted a vision screening on 156 
students with almost the same mean and age range as those of the current study in a Nigerian school for the 
deaf. One patient had Usher syndrome, two had corneal opacity, and six had allergic conjunctivitis along with 
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other ophthalmic abnormalities [15]. In addition to comparable results, all the cited studies also support vision 
screenings in students with hearing impairments.

This study depicts the need for periodic vision screenings in schools for hearing-impaired children. The lack 
of long-term follow-up and a multidisciplinary rehabilitation team including audiologists and other experts for 
more comprehensive evaluations are among the limitations of this study. A larger district/province-level primary 
school screening arranged with a multidisciplinary rehabilitation team must be conducted in Nepal to support 
our findings.

CONCLUSIONS 
In Nepal, many children with hearing impairments also have vision impairments. The results of the current study 
support those obtained in other studies, which suggest the need for vision screenings in students with hearing 
impairment. Failing to notice this outcome in Nepal, a country with a remarkably high disability rate, will add 
up the burden to society. Hence, periodic optometric eye examinations are important for deaf children. This will 
encourage the early detection of visual impairments, which might encourage physical and mental development 
for a better future.
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