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ABSTRACT 
Background & objective: Strabismus is a misalignment of the eyes which can affect one or both eyes. It usually starts 
in early childhood, and it impacts on vision-related quality of life. Various factors have been described as to be 
leading to the development of strabismus in early childhood. The aim of this study was to present the rate and 
determinants of strabismus in children less than 12 years of age, attending our pediatric ophthalmology clinic of a 
hospital in central Saudi Arabia.  

Methodology: It was a clinical-based prospective cross-sectional study of strabismus cases presented to a pediatric 
ophthalmology clinic in 2021. The incidence, demographic profile, indications for presentation, types of strabismus, 
angle, risk factors, association with refractive errors, amblyopia, and anisometropia, were reviewed. Descrtiptive 
statistics were used to present the study findings. 

Results: Of the 300 children presenting to the pediatric ophthalmology unit, 154 (51.3%) were diagnosed with 
strabismus. Most of them (134; 87%) attended for vision impairment and cosmetic correction. Only 57 (37%) had 
been seen by the qualified ophthalmologists in the past. Esotropia (97; 63%) and Exotropia (40; 35.1%) were the 
main types of strabismus. Amblyopia was found in 25 (16.2%) children but was not significantly associated with 
esotropia or exotropia. (P = 0.6). The proposed mode of management included spectacles (70; 52.2%), patching (8; 
6.0%), Botulin toxin injection (5; 3.7%), surgery (3; 2.2%), and monitoring strabismus angle (27; 17.9%).     

Conclusions: Esotropia was the most common type of strabismus. The high incidence of amblyopia and the fact that 
many were not seen before by qualified ophthalmologists suggested an urgent need for a system for screening 
children for vision and strabismus and a referral protocol from secondary to tertiary care units in the study area.  

Abbreviations: UCVA: uncorrected visual acuity,  PVA: presented visual acuity, 
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1. INTRODUCTION 

Strabismus is a misalignment of the eyes which can 

affect one or both eyes. It usually starts in early 

childhood, and its impact on vision-related quality of 

life, overall development, and personality continues 

into adulthood. Early detection and treatment of 

strabismus in childhood has high success in alignment 

and gaining binocularity.1-3  
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Eye complications and hospitalization showed 

significant increase across different age groups during 

the past two decades.4-6 The prevalence of strabismus in 

Australian children from 2010 to 2018 was 2.6%.7 The 

prevalence of strabismus in children in the United 

Kingdom (UK) was reported to be 2.1%.8 A large 

proportion of manifest horizontal strabismus is of 

esotropia type, and the second most common is 

exotropia, which is mainly of intermittent type.9 Very 

few cases are of hypertropia type and associated with 

syndromes like Brown syndrome and Duane retraction 

syndrome.10 

The importance of addressing strabismus was 

highlighted by developing the specialty of pediatric 

ophthalmology and strabismus subspecialty training in 

Saudi Arabia.11 In the absence of national vision and eye 

screening in Saudi Arabia and the lack of information on 

the community-based prevalence of strabismus, 

hospital-based information is useful for public health 

planning to address childhood blindness. In one such 

attempt, a previous study was carried out in Jeddah city 

of Saudi Arabia.12 In this study, the prevalence of 

strabismus in children attending an eye clinic with 

symptoms was 11.6%. The psychological negative 

impact of strabismus in their wards was as high as 36.2 

out of 60 points in Qassim, the study area. As many as 

63% of parents of children with strabismus expressed a 

moderate level of psychological impact.13 

In the study area of Qassim province of Saudi Arabia, the 

estimated population of children < 15 years of age is 

310,700.14 The pediatric ophthalmology unit is manned 

by a pediatric ophthalmologist with a clinical setup for 

comprehensive strabismus assessment since 2015. 

Surgical care was not yet part of the pediatric 

ophthalmology care in the Qassim region during the 

study period. A pilot preschool vision screening of 222 

children in the kindergarten of Qassim region noted that 

4.2% of children had strabismus.15 In this study, the 

magnitude and profile of children aged ≤ 12 years and 

attending a pediatric ophthalmology clinic of a tertiary 

hospital in 2021 was presented.  

2. METHODOLOGY 

This was a clinical-based prospective cross-sectional 

study for consecutive children aged twelve years or less 

attending the pediatric ophthalmology clinic at Qassim 

University, Qassim region, Saudi Arabia, from January 

2021 to December 2021, with a provisional diagnosis of 

strabismus. The pediatric ophthalmology team included 

a pediatric ophthalmologist, an optometrist, a nurse 

experienced in ophthalmic assessment, and a counselor.  

The demographic profile of each patient included age at 

presentation, gender, and nationality. While obtaining a 

history of strabismus and related risk factors, parents 

were asked for information related to “TOFFEES” that 

included time of onset, Onset of strabismus – (acute or 

gradual), frequency of deviation-constant or intermittent, 

eye dominance-unilateral or alternating, 

progression/diurnal variation of strabismus or relation of 

strabismus to any gaze, presence of diplopia, head 

posture, developmental, systemic, or neurological issues, 

family history and birth history, treatment history, 

spectacle use and its effect on deviation and trauma (eye, 

face or head).16 The presence of accommodative spasm 

and the extent of near work were inquired. 

The visual acuity uncorrected (UCVA) and presented 

(PVA) were checked using the Snellen chart with 

optotype E. If the child was not cooperative or of 

preverbal age, a fix and follow test was done using a 

LANG fixation cube. Amblyopia was defined as a 

difference of at least two lines on Snellen’s chart using 

the best corrected visual acuity between two eyes. 

Ocular alignment by Hirschberg test, cover-uncover test, 

alternate cover test, or alternate prism cover test and 

evaluation in the nine cardinal gaze positions were 

tested. The anterior segment was examined using a slit 

lamp bio-microscope (Topcon, USA). The pupils were 

dilated using cyclopentolate 1% and phenylephrine 2.5% 

eyedrops. The posterior segment was evaluated using a 

20-Diopter Volk lens and binocular indirect 

ophthalmoscope (Welch Allyn Retinoscope, US). The 

same ophthalmologist conducted cycloplegic refraction. 

The refractive status of each eye, spherical and 

cylindrical values, and the axis of astigmatism, as 

mentioned on the display of the spot screener, were 

noted. The spherical equivalent of each eye's refractive 

error was calculated using a formula of [spherical value 

+ (cylindrical value/2)].  

2.1. Sample size calculation 

To calculate the sample size for the present study 

assuming that the prevalence of strabismus among 5000 

children attending our pediatric ophthalmology clinics 

would be 56%, as it was reported by Agaje et al.15 To 

achieve a 95% confidence interval and an acceptable 

error margin of 6% with a clustering effect of 1.2, the 

required sample of children to be included in the 

assessment would be at least 300. OpenEpi software was 

used to calculate the sample size for a cross-sectional 

study.17 

2.2. Ethical approval 

The Institute Research Board of Qassim University 

approved this research (19-05-05). Since this was a part 

of the routine examination in the clinic, written informed 
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consent was waived off. However, 

tenets of the Helsinki Declaration were 

strictly abided. 

2.3. Statistical analysis 

The data was collected on Microsoft XL 

for Mac (16.16.11). After cleaning the 

data and checking the consistency, the 

data was transferred into a spreadsheet 

of the Statistical Package for Social 

Studies (SPSS 24) (IBM, NY, USA). 

Univariate analysis using the parametric 

method was used to estimate frequencies 

and percentages for qualitative 

variables. The continuous variable not 

distributed normally was presented as 

median, interquartile range (IQR), and 

range. 

3. RESULTS 

Of the 300 consecutive children who 

attended the clinic during the study 

period, 17 had pseudostrabismus. 154 

(51.3%) were with strabismus. For 

analysis and review profiles at 

presentation in this cohort, 154 children 

with strabismus were included. Of 

them, 114 (74%) were less than eight 

years old, 65 (42.2%) were boys, and 

149 (96.8%) were Saudi nationals. 

Strabismus was in the left eye of 132 

(85.7%) children and the right eye of 19 

(12.3%) children. In 3 (1.9%) children, 

strabismus was in alternate eyes. Family 

history of strabismus was present in 7 

(4.5%) and a history of premature birth 

was in 2 (1.3%) children. At 

presentation, 58 (37.7%) children were 

using spectacles. As many as 96 

(62.3%) were seen by an 

ophthalmologist for the first time at the 

clinic. Presented vision in the worse eye 

was 20/20 to 20/60 in 84 (54.5%), <20/60 to 

20/200 in 10 (6.5%) and <20/400 in 29 (18.8%) 

children. In 31 (20.1%) children, vision could 

not be evaluated. At presentation, 58 (37.7%) 

children were using spectacles. The dry and 

cycloplegic refraction in the right and left eyes 

of children with strabismus assessed at the 

pediatric ophthalmology clinic are given in 

Table 1.  

The median and interquartile range of dry and 

cycloplegic refraction in the right and left eye of  

 

 

Figure 1: Comparison of dry and cycloplegic refraction in 
right and left eyes of children with strabismus;  

X axis denotes eyes and the type of refraction performed in 
eyes with strabismus 
Y-axis denotes the value in dioptre  
OD: Oculus dexter; OS: Oculus sinister 
 Denote the median value of dry refraction (dioptre) 
in the right and left eyes 
                 Denote the median value of cycloplegic refraction 
(dioptre) in the right and left eyes 
                 The lower and upper ends of the high-low bar are 
the 25% and 75% values.  

Table 1: Refractive status of children with strabismus at pediatric 
ophthalmology clinic 

Refractive indices Dry refraction with 
cycloplegia 

Spherical 
OD (D) 

Number 

Median (Min−Max) 

IQR 

105 

0.5 (-8.0−6.25) 

-0.87; 2.1 

153 

2.0 (-10− 8.0) 

0.25; 3.75 

Spherical 
OS (D) 

Number 

Median (Min− Max) 

IQR 

104 

0.5 (-10.0−6.5) 

-0.75; 3.0 

154 

2.0 (-11.0− 8.0) 

0.44; 4.0 

Cylinder 
OD (D) 

Number 

Median (Min− Max) 

IQR 

103 

1.0 (-0.5−6.5) 

0.5; 2.0 

134 

1.0 (-2.5−6.0) 

0.5; 1.8 

Cylinder 
OS (D) 

Number 

Median (Min− Max) 

IQR 

97 

1.25 (-0.25−6.5) 

0.75; 2.0 

134 

1.2 (-2.5−20) 

0.7; 1.75 

Spherical 
equivalent 
OD 

Number 

Median (Min− Max) 

IQR 

103 

1.1 (-7.5−6.75) 

-0.25; 3.25 

134 

2.75 (-5.6−8.2) 

0.9; 4.4 

Spherical 
equivalent 
OS 

Number 

Median (Min− Max) 

IQR 

97 

1.0 (-8.8−7.6) 

-0.19; 3.7 

134 

3.1 (-6.6−14.5) 

0.9; 4.6 

IQR: Interquartile range; OD: Oculus dexter; OS: Oculus sinister 
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= -8.0, P <0.001). The cycloplegic refraction was higher 

than dry refraction in the left eyes of children with 

strabismus. (Wilcoxon Z = -7.4, P <0.001). 

Based on the underlying causes of strabismus, the 

children were grouped (Figure 2).  

 

Figure 2: Types of strabismus in children 

Nearly two-thirds of children had esotropia, and 35% 

had exotropia. Of the 154 children with strabismus, 100 

(64.9%) had hyperopia, 19 (12.3%) had myopia, 15 

(9.7%) had astigmatism, and 20 (13%) were emmetropic. 

The median angle of deviation in eyes with eso deviation 

for near-point fixation without refractive correction was 

25ΔD (IQR 20.0; 35.4), and with correction of refractive 

error, it was 14.0 ΔD (IQR 6.0; 20.0). Among those with 

exodeviation, the median angle of deviation was -30.0 

ΔD (IQR -35.0; -14.0) 

without correction of 

refractive error and 20.0 

ΔD (IQR -29.0; -4.0).  

Amblyopia was found in 

25 (16.2%) of children 

with strabismus. 

Strabismic amblyopia 

was in 19 children, 

deprivation amblyopia in 

five children, and 

anisometropic strabismus 

in one child. Six children 

had a 2-line difference in 

visual acuity, three had a 

3-line difference, two had 

a 4-line difference, two 

had a 5-line difference, 

and six had more than a 5-

line difference. Patching 

was carried out in the past  

in 12 children to manage amblyopia. Of the 100 children 

with strabismus who needed refractive correction for 

managing strabismus, 58 were using spectacles. The 

mode of management by the pediatric ophthalmologist 

and team carried out in the unit is given in Table 2. 

 

There could be 22 (14.3%) of the examined children who 

underwent invasive management (surgery and or BTX 

injections. Among children <8 years of age, esodeviation 

and exodeviation were noted in 77 (67.5%) and 34 

(32.5%) children. Of the 8 to 12 years old, esodeviation 

and exodeviation were in 18 (45%) and 20 (50%) 

children. The risk of esodeviation was higher than 

exodeviation in <8 years old children but not statistically 

significant [relative risk (RR) = 1.3 (95% CI 0.8; 1.97), 

P = 0.24]. The deviation between eso and exo in boys 

Table: 2 Management of children with strabismus 
by pediatric ophthalmologist 

Management strategy Number (%) 

Spectacles  90 (58.4) 

Patching  11 (7.1) 

Butulin A injection 8 (5.2) 

Extraocular muscle surgery  2 (1.3) 

Follow to monitor changes in 
strabismus angle 

11 (7.1) 

Other ocular surgeries 2 (1.3) 

Other investigation and 
management  

10 (6.5) 

Total 154 (100) 

Figure 3: Cycloplegic refraction based on the refractive status of the child and 
type of strabismus. X-axis shows three types of refractive status of children 

Y-axis shows the % of children; Blue bar shows % of children with esodeviation 

Orange bar shows % of children with exodeviation; And pink bar shows % of 
children with vertical deviation in child.  
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was 43 and 19 boys and 52 and 35 girls. The risk of 

esodeviation was higher than exodeviation in boys than 

in girls but not statistically significant [RR = 1.28 (95% 

CI 0.84; 2.0), P = 0.24].   

Based on cycloplegic spherical equivalent refraction in 

the worse eye, the child was grouped myopic, hyperopic, 

and emmetropic. The type of deviation was compared to 

the kind of refractive status (Figure: 3). The esodeviation 

and exo-deviation were more prevalent in hyperopia but 

were not significantly associated with the type of 

refractive error. (P = 0.78)  

4. DISCUSSION 

Globally, eye complications and hospitalization showed 

significant figures during the past two decades.4-6 Nearly 

half of the children attending the pediatric 

ophthalmology clinic had strabismus. Six out of ten 

children with strabismus visited an ophthalmologist for 

the first time. Nearly two-thirds of children had 

esotropia. Three in ten children had myopia. The 

pediatric ophthalmology team could provide refractive 

services and medical management of strabismus, but 6% 

of cases were referred to hospitals with facilities for 

procedures and surgeries under general anesthesia.  

This unique study highlights the profile of strabismus in 

children of the Qassim region evaluated by pediatric 

ophthalmology clinic team members during the initial 

period of its services. In the absence of a surgical facility 

in the same institution, strabismus, to a large extent, 

could be managed by providing refractive, orthoptic 

services and monitoring the impact of management. 

High rate of strabismus among those attending the clinic, 

universal vision and eye screening of preschoolers and 

school children, and referral from secondary to pediatric 

ophthalmology unit are urgently needed.  

Among < 12-year-old children at the pediatric 

ophthalmology clinic, the strabismus rate was 44.5% in 

our study. This was less than 56.7% noted in <15 years 

old children attending an eye department of a university 

hospital in Ethiopia.15 The strabismus rate was as low as 

6.2% among 6 to 15-year-old children in a university 

hospital in Pakistan.18 In Nigeria, in a university hospital, 

Musa et al. (2017) noted a strabismus rate of 9.1% 

among less than 16-year-old children.19 In the eastern 

province of Saudi Arabia, 1,350 children aged 1-15 years 

attending a private hospital had strabismus.20 In Hail 

City of Saudi Arabia, Anwar et al. (2018) reported a 

17.1% rate of strabismus among 6 months to 19 years old 

children as reported by parents in interviews.21 In Arar 

city of Northern Saudi Arabia, the strabismus rate was 

14.7% among 156 children and adolescents.22 The rate in 

Saudi Arabia seems to be higher. However, one should 

note the age group of participants and the method of 

collecting information while comparing the rates 

reported in different studies.  

The proportion of esotropia and exotropia in our study 

was 63:30. Very few children had vertical deviation-

related problems and were mainly associated with 

Browns syndrome and Duane retraction syndrome. 

Azam et al noted esotropia in 46% and exotropia in 29% 

of children.23 Singh et al while reviewing concomitant 

strabismus in  4 -19 years old children found that 

esotropia and exotropia proportion was 42.1% and 49% 

respectively.24 Contrasting to the findings of our study, a 

study by Wan et al focusing on children scheduled for 

strabismus surgery, the proportion of exotropia (63.5%) 

compared to esotropia (13.2%).25 This difference could 

be because most esotropia cases are managed by optical 

correction and orthoptic intervention. Exotropia is 

mainly managed by botulin injection and muscle 

surgery.26 

No significant differences in horizontal strabismus by 

gender was identified, as noted by Laughten et al.27 This 

indirectly suggests gender equity in access to pediatric 

eye care services in the study area. In our study, the rate 

of esodeviation in young children compared to older 

school children was not significantly different from the 

exodeviation. Han et al., in a large cohort of Korean 

children, also noted identical rates of eso and 

exodeviation in 6 to 8 and 8 to 12-year-old children.28 

Young children with esodeviation respond well to 

correction of hyperopia, and the chances of correcting 

amblyopia and achieving binocular vision are higher. 

This suggests universal vision and eye screening of 

children at younger ages.  

Although esodeviation was the primary type of 

strabismus in the present study, it was statistically 

insignificant in children with hyperopia compared to 

myopia. A small number of myopia subgroups in 

children could have resulted in this observation. In 

reality, hyperopic children develop eso deviation as they 

accommodate markedly when performing near work. 

The PPP, therefore, includes correction of refractive 

error both for eso and exodeviation.26 

Children with esodeviation had an interquartile range of 

20 ΔD to 35ΔD of strabismus for near fixation without 

refraction correction. This matched another study in a 

tertiary eye hospital in central Saudi Arabia.29 The 

majority can be treated with refractive correction and 

patching.  

In our study, half of children with strabismus presented 

to an ophthalmologist for the first time. This reflects a 

lack of universal vision and eye screening in the study 

area and referral protocol for sending children from 

primary eye care to secondary and tertiary eye care units. 

To avoid cold cases of trivial eye problems in children, 
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the pediatric ophthalmology unit and adequate time for 

comprehensive assessment and management of sight-

threatening conditions in children.  

In our study, the proportion of male and female children 

with strabismus was 42.2:57.8. This matched the gender 

ratio of 55:45 in a study in India by Singh et al.24 This 

ratio, however, was 74:26 in a study at Arar, Saudi 

Arabia.22 Three-fourths of children with strabismus who 

attended a pediatric ophthalmology clinic were less than 

eight years of age. This is a promising observation. An 

early intervention causes a positive and sustained impact 

in treating strabismus and amblyopia.30 

The coverage of refractive services could provide 

spectacles in only 58% of children with strabismus at the 

time of presentation. Vision screening through child 

health care and school health is a recommended strategy 

by the World Health Organization and should be 

urgently applied in the study area.31 

The proposed mode of management for children with 

strabismus in our study shows that medical therapy, with 

proper power of glasses prescription and patching for 

treating amblyopia, is the most common way of 

managing strabismus cases. Strabismus management in 

children needs periodic evaluation and adjustment of 

treatment modalities. The role of pediatricians, general 

ophthalmologists, and primary health care units in the 

study area is crucial for follow-ups of such children by 

pediatric ophthalmology units.  

5. LIMITATIONS 

There were a few limitations to the study. The hospital 

was newly established during the study period without a 

surgical facility. Therefore, many children with visual 

impairment and strabismus might have been sent directly 

to the tertiary eye hospital in the capital, Riyadh, where 

interventional procedures have been performed for the 

previous two decades. Therefore, hospital-based 

information from the present study may be 

underestimated and not true representative of issues in 

the community.  

The cross-sectional study design restricted the ability to 

examine the causality across the study variables. 

Besides, this is a single center study; which restricts the 

generazability of the study findings. Future multi-center 

studies that involve follow-up are warranted to enhance 

the generazability of the study findings. 

6. CONCLUSION 

The high incidence of strabismus noted at the tertiary eye 

clinic of Qassim is a matter of great concern. Early 

detection through a regional vision and eye screening 

program of preschool and school children is urgently 

needed for early detection of strabismus and 

amblyogenic factors. Establishing a primary eye care and 

referral system from secondary to pediatric 

ophthalmology units will bring these cases to experts at 

a center with the required team and tools. Most of the 

cases could be managed with glasses and  eye patching 

and only few needed surgical intervention. In absence of 

community based information on strabismus and risk 

factors, information from hospital-based data, although 

inferior for better planning, could be pointers for weak 

areas and strengthen the strategies that are 

internationally recommended and practiced.  
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