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ABSTRACT 
Purpose:  To determine the demographic characteristics and causes of low vision in children who attended 

Alfaisal eye center, Khartoum Sudan. 

Place and Duration of Study:  Alfaisal eye Center, Khartoum, Sudan, from February 2018 to October 2020. 

Study Design:  Cross sectional observational study. 

Methods:  Clinical record of 105 patients who visited the low vision clinic were retrieved. Demographic features, 
history, ocular examination, cause of low vision, refractive state of the eye (by self-luminance streak retinoscope, 
and auto refractometer), and type of low vision devices used by the patients were noted. Data was analyzed by 
using SPSS software version 20. 

Results:  Mean age was 11.70 ± 2.19. Seventy three percent patients had Visual Acuity(VA) less than 6/60. 
Majority (59%) were male patients. Commonest refractive error associated with low vision was myopia (65.71%). 
Retinitis Pigmentosa, congenital glaucoma, and albinism were other major causes of pediatric low vision (19.5%). 
Progressive Myopia was seen in 15%. About 9.5% of children presented with cataracts, nystagmus in 9.5%, and 
congenital refractive error in 9.5%.The cause of low vision among children was not statistically different between 
males and females P=0.890. More than half of the children 78.1% used glasses and about 21.9% were corrected 
by telescope. 

Conclusion:  Retinitis pigmentosa, albinism, and congenital glaucoma were the most common causes of 

pediatric low vision. Common low vision devices prescribed to these children were glasses and telescopes. 
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INTRODUCTION 

Global estimates indicate that there are around 17.5 

million children with low vision and most of them are 

in developing countries. Childhood low vision has a 

long-term effect on motor and cognitive development 

resulting in poor quality of life.
1,2

 Low vision was 

defined by World Health Organization(WHO) as an 

impairment of visual functioning even after treatment 

and/or standard refractive correction and has a visual 

acuity of less than 6/18 to light perception, or the 
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visual field less than 10° from the point of fixation in 

the better eye.
3
 The major causes of childhood visual 

impairment are varying widely from region to region, 

being largely determined by socioeconomic 

development. Causes include albinism, congenital 

cataract, congenital glaucoma, congenital idiopathic 

nystagmus, high refractive error, and myopic 

degeneration.
4,5

 Etiological factors, age of onset, 

presence of other impairments, environmental aspects, 

and the interactions among these will determine the 

child's difficulties and delay in development.
6,7

 

 The eye care professionals such as 

ophthalmologists and optometrists couldhelp visually 

impaired children with visual and non-visual aids.
8
 

Low vision aids (optical, non-optical) aim to improve 

visual resolution through changes in the retinal image 

(magnification, displacement, filtering, or 

condensation) or enhance the environmental condition 

and by rehabilitation.
9,10

 These supports are prescribed 

when children start experiencing visual difficulties at 

school, which is usually around the age of 8 or 9 

years.Often, learning to use aLow Vision Aids (LVA) 

at that age turns out to be too demanding for a child. 

This is the period when several novel academic skills, 

in particular reading and writing, must be mastered as 

well. Children with visual impairment already have 

difficulties with reading and pre-school mastering of 

aid will be beneficial in at least partly preventing 

developmental delays. Additional factors are that at 

this age, children tend to reject the use of an LVA, 

because they are afraid of stigmatizing.
11

 Studies 

regarding low vision in Sudan are scarce. Therefore, 

this study was conducted to assess pediatric low vision 

in Khartoum, Sudan. 

 
METHODS 

This was a descriptive cross sectional hospital-based 

study, conducted at Alfaisal eye Center, Khartoum 

Sudan. Data was retrievedfrom the low vision clinics 

from 2018 to 2020. One hundred and five pediatric 

low vision patients were included in this study, their 

ages ranged between six to sixteenth years. All 

patients underwent detailed ocular examination by a 

pediatric ophthalmologist and optometrist, then 

referred to a low vision clinic for low vision 

assessment. Ethical permission for the performance of 

the research was obtained from Al-Neelain University 

and permission to use the patients’ records was sought 

from AL-Faisal eye hospital.Informed consent was 

waived because of the retrospective nature of the 

study. However, efforts were made to ensure that 

patients’ confidentiality was guaranteed. It was made 

sure that the data would only be used for the current 

research purpose. Data included patients’ 

identification data, history and cause of low vision, 

vision, and visual acuity (by Snellen chart), refractive 

state of the eye (by self-luminance streak retinoscope, 

and auto refractometer), and type of low vision devices 

which was prescribed. 

 The data was entered in an excel sheet and 

analyzed using a statistical program for social studies 

(SPSS 20) software. Descriptive statistics were used to 

describe the study parameters (The tests included 

means, standard deviations, and frequencies). 

 
RESULTS 

A total of 105 pediatric patients who attended Al-

Faisal eyeCenter complaining of reduced visual acuity 

and qualifying the definition of low vision were 

included in this study. The age of the participants 

 
Table 1: Demographic and clinical characteristics of 

patients. 
 

Characteristic(105 patients) Frequency (%) 

Age (Mean ± SD (Standard Deviation) 

Range (yrs.) 

 

 

11.70 ± 2.19 

6 to 16 

Gender 

Males 

Females 

 

62 (59.0%) 

43 (41.0%) 

Visual Acuity(VA) 

Mean VA                               Right Eye 

Range VA 

Mean VA                               Left Eye  

Range VA 

 

0.11 ± 0.08 

0.01 to 0.33 

0.11 ± 0.07 

0.01 to 0.4 

Type of Refractive Error 

Hyperopia 

 

Myopia 

 

 

36 (34.3%) 

P-value  =   0.37 

69 (65.7%) 

P-value =   0.001 

Hyperopia by Degree 

Low(2-3D) 

Moderate(3-6D) 

High (6D and over) 

 

15 (41.6%) 

14 (38.8%) 

  7 (19.2) 

Myopia by Degree 

Low(1-3D) 

Moderate(3-6D) 

High (6D and over) 

 

23 (33.4) 

23 (33.3) 

23 (33.3) 

Devices for Management 

Eyeglasses 

 

Telescope 

 

 

82 (78.1) 

P-value = 0.001 

23 (21.9 

P-value = 0.785 
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ranged between 6 and 16 years with a mean age of 

11.70 ± 2.19 years. Almost 68.4% of participants had 

their age between (11 – 16) years, followed by age 

group (6 – 10) years representing 31.6%.With regards 

to the distribution of gender, about 59% were males 

and 41% were females. 

 Majority (73.30%)of the children presented with 

visual acuity less than 6/60 in their right eye with a 

mean of 0.11 ± 0.08, and 33.20% had low vision in 

their left eye with a mean of 0.11 ± 0.07. 

 The leading causes of low vision among children 

were retinitis pigmentosa, albinism, and congenital 

glaucoma. Further details are given in table 2. 

 
Table 2:  Causes of childhood low vision. 
 

 Gender 
Total 

(%) 

P-

Value Causes Male (%) 
Female 

(%) 

Retinitis pigmentosa 13 (21.0) 7 (16.3) 20 (19.04) 

0.890 

Albinism 10 (16.1) 10 (23.3) 20 (19.04) 

Congenital glaucoma 11 (17.7) 9 (20.9) 20 (19.04) 

Pathological myopia 10 (16.1) 5 (11.6) 15 (14.3) 

Congenital cataract 5 (8.0) 5 (11.6) 10 (9.5) 

Refractive error 6 (9.7) 4 (9.3) 10 (9.5) 

Nystagmus 7 (11.3) 3 (7.0) 10 (9.5) 

Total 62 (100) 43 (100) 105 (100) 

 
DISCUSSION 

Global estimations show that there are around 19 

million visually impaired children. Of these, 1.4 

million are blind and 17.5 million have low vision and 

most of them are found in poor countries.
12

While low 

vision among children is less common than adults, it 

has a serious significant negative impact on the 

lifespan of the child with an estimate of 60% of 

children dying within one year of becoming blind.
13

 

 This study revealed that majority 59% of the 

patients attending low vision clinics were males which 

was consistent with Uprety, et al.
10

 They found that 

63.7% of patients attending low vision clinics were 

males. The most common age group affected by the 

low vision in the current study was 10 to 16 years. 

This data also corresponds with the findings of Uprety, 

et al.
10

whoreported that the high prevalence of low 

vision impairment was found among 11 to 16 years 

age group. From the above-mentionedresults it is clear 

that an effort should be directed to diagnose childhood 

visual impairment as early as possible and to provide a 

treatment plan to reduce the serious deterioration of 

vision. This can reduce the negative impact of low 

vision on child's development and academic activities. 

Low vision aids can be used at an appropriate time to 

maximize the visual functions which can reflect on 

their academic performance and productive 

activites.
14,15

 

 Regarding the refractive error, most of the children 

were myopic (65.7%) in both eyes. This indicates the 

importance of visual assessment at an early age before 

going to school.
16

 

 The leading cause of childhood low vision in the 

current study was albinism, retinitispigmentosa, and 

congenital glaucoma with a percent of 19%, followed 

by progressive myopia 14.3%. However, the major 

cause of low vision among children was not 

significantly different between males and females (P = 

0.890). Our results are slightly different from those 

reported by Shah, et al. They showed the main causes 

were nystagmus followed by Stargardt's disease.
17

 This 

difference could be due to the dissimilar geographic 

location of studies and socioeconomic status of study 

sample. On the other hand,the present results are 

comparable with a study from Brazil
18

 which reported 

that the leading causes were congenital cataract, 

toxoplasmosis, and congenital glaucoma. 

 Our study showed that the hereditary/congenital 

ocular anomalies (albinism, retinitis pigmentosa, and 

congenital glaucoma) accounted for 57.1% of low 

vision patients, this is comparablewith Shah, et al.
17

 

They found that 21% of low vision patients were 

affected by hereditary/congenital ocular anomalies. 

Our results arealso in agreement with Uprety, et al,
10

 

who revealed that 50% of the causes of low vision 

congenital. The reason for this high proportion of 

hereditary/congenital anomalies in this study may be 

due to inter-family marriages, which are common in 

Sudan.
19

 Most of these conditions were not treatable 

but prevention is possible through genetic counseling. 

 The present study revealed that spectacles were 

prescribed for 78.1% of the low vision children, and 

telescopes for 21.9%. Thisis in contrast with a report 

by Shah et al,
17

 which showed that spectacles were 

prescribed for 66.2% of low vision patients and 

telescopes to 33.8%. 

 The above results show lesser use low vision aids 

in our setup. The eye care professionals should 

encourage the parents of children with low vision to 

use low vision aids.
20

 These devicescan improvethe 

child’s quality of life through visual rehabilitation. 

Arrangements should be madeto teach them how to 
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use their remaining vision more effectively.
20

 Using a 

variety of visual and adaptive aids may help them to 

keep-up the pace of the developing world. 

 This study has some limitations. It was a 

retrospective study in which records are sometimes 

incomplete which decreases the sample size. Secondly, 

the study came from a low vision clinic which may not 

reflect the demographics of the general Sudanese 

population. The assessment of vision, refraction, and 

causes of childhood low vision in preverbal children 

may be exceedingly difficult and not as accurate as the 

measurement in an older age group. This can lead to 

bias. The refractive error was considered as 

hypermetropia or myopia, and astigmatism was added 

as minus equivalent sphere resulting in increase in the 

mean frequency of myopic refractive error. 

 
CONCLUSION 

Low vision problems are common in children with a 

higher with frequency in males than females. 

Albinism, retinitis pigmentosa, and congenital 

glaucoma is the most common cause of low vision in 

children. Eye care professionals should teach the 

parents about the importance of early diagnosis and 

treatment of childhood vision problems and using low 

vision aids. 

 
ACKNOWLEDGMENTS 

The authors are grateful to the staff of the Alfaisal eye 

Center, Khartoum, Sudan for their help with the 

process of data collection. 

 

Ethical Approval 

The study was approved by the Institutional review 

board/ Ethical review board.(18-07-10) 

 
Conflict of Interest 

Authors declared no conflict of interest. 

 
REFERENCES 

1. Pascolini D, Mariotti SP. Global estimates of visual 

impairment: 2010. Br J Ophthalmol. 2012; 96 (5): 614-

618. 

2. American Optometric Association. Low vision. Online 

at: http://www.aoa.org/patients-and-public/caring-for-

your-vision/low-vision?sso=y [Accessed on 11 March, 

2017]. 

3. Ghasemifard F, Mirzaie H, Oori MJ, Riazi A. 
Characteristics and efficacy of play therapy 

interventions in visually impaired children and 

adolescents: A systematic review study. Iran J Pediatr. 

2020; 30 (6): 1-8. 

4. Ovenseri-Ogbomo GO, Osafo-Agyei H, Akpalaba 

REU, Addy J, Ovenseri EO. Impact of low vision 

services on the quality of life of low vision patients in 

Ghana. Afr Vision Eye Health, 2016; 75 (1): a19. 

5. Walter W, Marie-Céline L, Samuel N, Michael T, 

Scott GA, Judith GE, et al. The Effect of a Head-

mounted Low Vision Device on Visual Function. 

Optom Vis Sci. 2018; 95 (9): 774-784. 

Doi: 10.1097/OPX.0000000000001262 

6. Brilliant LB, Pokhrel RP, Grasset NC, Lepkowski 

JM, Kolstad A, Hawks W, et al. Epidemiology of 

blindness in Nepal. Bull World Health Organ. 1985; 63: 

375–386. 

7. Negiloni K, Ramani KK, Jeevitha R, Kalva J, 

Sudhir RR. Are children with low vision adapted to the 

visual environment in classrooms of mainstream 

schools? Indian J Ophthalmol. 2018; 66 (2): 285. 

8. Magdalene D, Bhattacharjee H, Dutta P, Ali A, 

Sundar S, Paidi RM. Vision improvement with low 

vision aids and functional vision assessment among 

children studying in schools for the blind in North-East 

India. Ophthalmology J. 2021; 6: 72-75. 

9. Barría Von-B F, Rodrigoa PH, Loretoc TF, 

Patriciad RG, Martae MD. Ophthalmological 

evaluation in children referred to a low-vision 

rehabilitation project of a social assistance agency. Rev 

Chil Pediatr. 2019; 90 (3): 293-301. 

10. Uprety S, Khanal S, Morjaria P, Puri LR. Profile of 

paediatric low vision population: a retrospective study 

from Nepal. Clin Exp Optom. 2016; 99 (1): 61-65. 

11. Schurink J, Cox RF, Cillessen AH, van Rens GH, 

Boonstra FN. Low vision aids for visually impaired 

children: a perception-action perspective. Res Dev 

Disabil. 2011; 32 (3): 871-882. 

12. Courtright P, Hutchinson AK, Lewallen S. Visual 

impairment in children in middle-and lower income 

countries. Arch Dis Child, 2011; 96 (12): 1129-1134. 

13. Alrasheed SH, Elmadina AEM. The Effect of 

Binocular Vision Problems on Childhood Academic 

Performance and Teachers’ Perspectives. Pak J 

Ophthalmol. 2020; 36 (2): 163-168. 

14. Colenbrander A, Liegner JT, Fletcher DC. 
Enhancing Impaired Vision. In: Fletcher DC. Low 

Vision Rehabilitation: Caring for the Whole Person. 

Am Acad Ophthalmol. 1999: 49-59. 

15. Mohamed ZD, Abdu M, Alrasheed SH. Management 

plan for childhood visual impairment in traditional 

quranic boarding schools in al-gazira state of Sudan. 

Albasar Int J Ophthalmol. 2018; 5: 1-5. 

http://www.aoa.org/patients-and-public/caring-for-your-vision/low-vision?sso=y
http://www.aoa.org/patients-and-public/caring-for-your-vision/low-vision?sso=y


Saif Hassan Al-Rasheed, et al 

365 Pak J Ophthalmol. 2021, Vol. 37 (4): 361-365 

16. de Paula CH, Vasconcelos GC, Nehemy MB, Granet 

D. Causes of visual impairment in children seen at a 

university-based hospital low vision service in Brazil. J 

Am Assoc Pediatr Ophthalmol Strabismus, 2015; 19 

(3): 252-256.  

17. Shah M, Khan MD. Causes of low vision amongst the 

low-vision patients attending the low-vision clinic at 

Khyber institute of ophthalmic medical sciences 

(KIOMS), Hayatabad medical complex Peshawar, 

Pakistan. Vis Impair Res. 2004; 6 (2-3): 89-97. 

18. Schellini SA, Meneghim RL, Satto L, Cavinatto P, 

Galindo-Ferreiro A, Khandekar R. Magnitude of 

visual impairment, blindness and causes in the 

southwest region of São Paulo state, Brazil. 

Arquivosbrasileiros De Oftalmologia. 2018; 81: 414-

420. 

19. Alrasheed SH, Naidoo KS, Clarke-Farr PC, Binnawi 

KH. Building consensus for the development of child 

eye care services in South Darfur State in Sudan using 

the Delphi technique. Afr J Prm Health Care Med. 

2018; 10 (1): a1767. https://doi.org/10.4102/ phcfm. 

v10i1.1767 

20. Javed M, Afghani T, Zafar K. Barriers to Low Vision 

Services and Challenges Faced by The Providers in 

Pakistan. J Korean Clin Health Sci. 2015; 3 (3): 399-

408. 

 

Authors’ Designation and Contribution 

Saif Hassan Alrasheed; Assistant Professor of 

Optometry: Concepts, Design, Literature search, 

Statistical analysis, Manuscript preparation, 

Manuscript editing, Manuscript review. 

Eslah Saeed Awad; Optometrist: Concepts, 

Design, Literature search, Data acquisition, Data 

analysis, Statistical analysis, Manuscript 

preparation. 

Zoelfigar Dafalla Mohamed ; Assistant Professor 

of Optometry: Literature search, Data acquisition, 

Manuscript preparation, Manuscript editing, 

Manuscript review. 

 
Disclaimer 

All the autors are from Al-Neelain University 

Khartoum Sudan. However, Saif Hassan 

Alrasheed joined Qassim University in 2020 for a 

temporary position for five years. Zoelfigar 

Dafalla Mohamed from Sudan joined the 

University of Buraimi, Oman in 2021 for a 

temporary position. All the authors contributed to 

preparing and finalizing the manuscript. 

 
.…


….
 

 

 

 


