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Abstract 

Background: Strabismus, a common ocular disorder among children, often coexists with refractive errors. Understanding the 

pattern of refractive errors in pediatric patients with Strabismus is crucial for effective clinical management. Since depth 

perception and binocular vision develop during the first six years, early detection and correction of refractive errors are essential 

to appropriate care. Methods: A hospital-based, retrospective cross-sectional association study was conducted among 235 

pediatric patients attending BSMMU (Jan 2021 - Dec 2022), considering demographic characteristics and strabismus type, pre-

treatment and post-treatment refractive errors. Analysis was implemented with SPSS v23, and p≤0.05 was considered statistically 

significant. Results: In this study (n=235), the mean age was 12.49±3.51 years. Refractive errors were myopia (25.5%), 

astigmatism (53.2%), hypermetropia (9.4%), and combined >10%. Strabismus was reported in 21.7% (31.4% esotropia, 68.6% 

exotropia). Myopia was higher in 12-16 years, and hypermetropia and astigmatism in 6-11 years (p<0.001). Girls had a higher 

prevalence of Strabismus, and boys had a higher prevalence of myopia and astigmatism. Hypermetropia showed a statistically 

significant association with the presence of strabismus (OR 2.8, p = 0.026), whereas myopia was less frequently observed among 

children with strabismus (OR = 0.39, p = 0.033). Conclusion: Nearly one-fourth of children with Strabismus were associated 

with refractive errors; astigmatism was the most frequently observed refractive error among children with strabismus. Regular 

screening, early interventions, and a holistic approach—including affordable care, parental awareness, parental education, and 

psychosocial support- are the key to better children's visual, educational, and social development. 
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1. Introduction 

Refractive errors and strabismus are the most common 

causes of vision problems in children around the world. They 

remain an important public health problem [1-3]. Strabismus 

can cause deficiency of fusional and stereoscopic ability, often 

associated with refractive errors such as myopia, hypermetro-

pia, and astigmatism, which makes diagnosis and treatment 

more difficult [2, 4]. Children who don’t receive support with 

vision problems may not do well in school, may have difficulty 

with physical and social activities, and may even suffer from men-

tal health problems, such as low self-esteem and withdrawal from 

the community [5-7]. These findings emphasize the importance of 

early detection and management of eye diseases in children. 

The prevalence of refractive errors in children is approxi-

mately 10-50% worldwide and may vary with the geographic 

location, age, and socio-economic status [8-13, 30]. Estimates 

of strabismus prevalence also differ across studies: some au-

thors report prevalence ranging from 2 to 5% in school-aged 

South Asian children [10], while others observe varying esti-

mates depending on the sample characteristics and the defini-

tion of the disease [10, 14, 15]. These inconsistencies contrib-

ute to the controversy about which types of ametropia are re-

lated to which types of strabismus and the roles of genetic and 

environmental influences on the progression of disease [12, 

16]. Timely diagnosis is important, since uncorrected RE can 

lead to amblyopia, a treatable cause of visual impairment and 

lifelong decrement in visual functioning [4, 7, 17]. 

In countries like Bangladesh, including low- and middle-

income countries (LMICs), children with vision problems 

mostly go undiagnosed and untreated because of lack of 

awareness, poor school-based screening services, and socio-

economic influence [8, 14, 18, 19]. The absence of disease and 

epidemic history complicates health care plans and resource 

allocation. Previous studies have explored the distribution of 

refractive errors and the prevalence of strabismus in different 

populations; however, little is known about the comorbid oc-

currence of these disorders among children in Bangladesh and 

its compounded impact on visual function and quality of life 

[8, 11, 19]. In addition, the contradictory findings with certain 

types of refractive errors in the causation of strabismus require 

confirmation [15, 16]. 

The main purpose of this research is to assess the occur-

rence of refractive errors associated with strabismus in a sam-

ple of children aged 6-18 who visited the BSMMU Hospital 

in Dhaka, Bangladesh. We aim to delineate the features of re-

fractive errors in children with strabismus and investigate the 

distribution of refractive error types and their associations 

with strabismus among pediatric patients. This study adds to 

the contextual evidence about the frequency and cause of pe-

diatric ocular morbidities in Bangladesh. It will be useful for 

complete planning, including early diagnosis and a compre-

hensive program of clinical care and public health that will 

improve child and ocular health. 

2. Materials and Methods 

Study Design and Setting: A hospital-based, retrospective 

cross-sectional association study was conducted at the Depart-

ments of Ophthalmology and Community Ophthalmology, 

Bangabandhu Sheikh Mujib Medical University (BSMMU) 

Hospital, Dhaka, Bangladesh, over the period from January 

2021 to December 2022. 

Study population and sampling: A total of children aged 6-

18 years with ocular refraction errors presented to BSMMU 

Hospital were included in the study. The participants were se-

lected by purposive sampling. Strabismus was clinically as-

sessed by an ophthalmologist and categorized as esotropia or 

exotropia. Only non-paralytic strabismus associated with re-

fractive errors was included in the analysis. Children with par-

alytic, sensory, or syndromic strabismus, as well as those with 

known neurological or developmental disorders, were ex-

cluded based on clinical history and examination findings. 

Other etiological subtypes, such as sensory or amblyopia-re-

lated strabismus, were not separately classified, which may in-

troduce residual confounding. The inclusion criteria required 

participants to be aged between 6 and 18 years, while the ex-

clusion criteria included having a history of congenital ocular 

disorders, systemic illnesses, ptosis, paralytic squint, thyroid 

gland disorders, tumors of the eye or brain, previous eye sur-

geries, severe syndromes, or cerebral palsy. 

Sample size: With a calculated prevalence of pediatric vi-

sion impairment of 3.7%, a total sample size of 384 partici-

pants was planned using a single population proportion for-

mula with a 95% confidence level and precision of 5-10%. 

However, only 235 eligible participants were enrolled due to 

time limitations and the availability of complete clinical rec-

ords during the predefined study period. A post hoc power 

analysis was not performed; therefore, the reduced sample 

size may have limited the statistical power of the study, par-

ticularly for subgroup analyses such as strabismus subtypes. 

Variables: Socio-demographic factors, including age and 

gender, as well as clinical presentations such as refraction sta-

tus and strabismus assessment, occur frequently. Clinical var-

iables included refractive status and strabismus assessment as 

documented in patient records. 

Data collection: Data were collected using a structured data 

collection form based on patients’ medical records. Demo-

graphic information and previous ophthalmic history were 

recorded at each visit. All included children underwent or-

thoptic evaluation and cycloplegic refraction using cyclopen-

tolate 1% eye drops, which were performed by a qualified op-

tometrist. Completed case files were cross-checked and veri-

fied by two independent ophthalmic personnel to ensure data 

accuracy. 

Data analysis: Quantitative data were analyzed using Sta-

tistical Package for the Social Sciences (SPSS) version 23 and 

Microsoft Excel. Descriptive statistics were used to summa-

rize demographic and clinical characteristics. Univariate and 
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bivariate analyses were performed, and results were presented 

in tables and figures. A p-value ≤ 0.05 was considered statis-

tically significant. 
Ethical consideration: The study received approval from 

the institutional review board. An informed guardian approves 

the consent of all the individuals who took part. This study 

was carried out in compliance with the Helsinki Declaration. 

Data availability: The information is available from the 

corresponding author upon reasonable request, including the 

data and protocols. No genitive artificial intelligence GenAI 

tool software is not used for data collection. Data researchers 

do not use GenAI functions; usual statistical tools and format 

software are used. 

3. Results 

3.1. Demographic Characteristics 

3.1.1. Gender Distribution 

The gender distribution among children with refractive er-

ror was 54.9% male and 45.1% female (Figure 1). 

 
Figure 1. Gender distribution of children with refractive errors (N = 

235) 

3.1.2. Age Distribution 

The age distribution of children with refractive errors is 

shown in Table 1. The majority of youngsters (40.9%) were 

aged between 6 and 11 years, followed by the 12 to 16 years’ 

age group (39.1%). The mean age of the participants was 

12.49 ± 3.51 years, with a median of 12 years (range: 6-18). 

Table 1 presents the distribution of children with refractive de-

fects by age. The majority (40.9%) of the youngsters were 

aged 6 to 11 years, followed by the 12 to 16 years’ age group 

(39.1%). The mean age of the participants was 12.49 ± 3.51 

years, with a median of 12 years (range: 6-18). 

Table 1. Distribution of children with refractive error according to Age (N=235). 

Age (years) Frequency (n) Percentage (%) 

6-11 96 40.9 

12-16 92 39.1 

17-18 47 20.0 

Mean ± SD 12.49 ± 3.51 — 

Median (range) 12 (6-18) — 

Notes: N = total number of participants; n = number of participants in each age group; percentages calculated as n ÷ N × 100; SD = standard 

deviation; median (range) represents central tendency and spread. 

3.2. Presenting Complaints 

Table 2. Distribution of presenting complains of children with refractive errors (N=235). 

Presenting Complains (multiple responses) Frequency (N=235) Percentage (%) 

Difficulty of vision 189 81.8% 

Headache 108 46.8% 

Watering 64 27.7% 

Itching 58 25.1% 
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Presenting Complains (multiple responses) Frequency (N=235) Percentage (%) 

Eyeache 45 19.15% 

Deviation of eye 27 11.5% 

Redness 18 7.8% 

Burning Sensation 14 6.1% 

Discharge 10 4.3% 

Photophobia 06 2.6% 

Foreign body sensation 01 0.4% 

Note: Data were as expressed frequency and percentage Participants could report more than one complaint; percentages do not sum to 100. N 

= total participants; n = number reporting each complaint 

The presenting complaints of children with refractive prob-

lems are encapsulated in Table 2. A predominant 81.8% of 

children exhibited visual impairment, followed by headaches 

at 46.8% and lacrimation at 27.7%. 

3.3. Types of Refractive Errors 

The percentage of children with myopia was 25.5%. Over 

fifty percent, specifically 53.2%, of the children had astigma-

tism. Only 9.4% experienced hypermetropia, while over 10% 

had mixed refractive defects (Figure 2). 

 
Figure 2. Distribution of types of refractive errors among children 

(N=235). 

3.4. Strabismus 

3.4.1. Prevalence 

Strabismus was observed in 21.7% of children with refrac-

tive errors (Figure 3). 

 
Figure 3. Distribution of strabismus among children with refractive 

errors (N = 235). 

3.4.2. Subtypes 

Among children with strabismus, 31.4% showed esotropia, 

while 68.6% had exotropia (Figure 4). 

 
Figure 4. Distribution of strabismus subtypes among children with 

strabismus (n = 51). 
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3.4.3. Distribution by Age 

The distribution of strabismus by age group is illustrated in 

Table 3. Strabismus was most common in children aged 6 to 

11 years; the correlation between age and strabismus was not 

statistically significant (p = 0.527). 

Table 3. Distribution of strabismus in different age groups (N = 235). 

Age (years) Strabismus Present, n (%) Strabismus Absent, n (%) Total, n (%) P value 

6-11 45 (47.1) 51 (52.9) 96 (100)  

12-16 36 (39.1) 56 (60.9) 92 (100)  

17-18 15 (31.9) 32 (68.1) 47 (100) 0.527 NS 

Total 96 (40.9) 139 (59.1) 235 (100)  

Notes: Chi-square test was performed to see the association between the groups. NS = non-significant. Data are expressed as frequency (n) and 

percentage (%). 

3.5. Association of Strabismus with Refractive Errors 

3.5.1. Prevalence 

The relationship between strabismus and various refractive errors is illustrated in Table 4. Strabismus was observed in 11.7% 

of myopic children, 40.9% of hypermetropic children, 24.8% of astigmatic children, and 14.3% of children with combined re-

fractive defects. A notable correlation was identified between the kind of refractive error and strabismus (p = 0.019). 

Table 4. Distribution of strabismus in different refractive errors (n=235). 

Refractive error Strabismus Present, n (%) Strabismus Absent, n (%) Total, n (%) P value 

Myopia 7 (11.7) 53 (88.3) 60 (100)  

Hypermetropia 9 (40.9) 13 (59.1) 22 (100)  

Astigmatism 31 (24.8) 94 (75.2) 125 (100)  

Combined 4 (14.3) 24 (85.7) 28 (100) 0.019 S 

Total 51 (21.7) 184 (78.3) 235 (100)  

Notes: Chi-square test was performed to see the association between the two groups. S=Significant. Data were expressed as frequency and 

percentage 

3.5.2. Subtypes by Refractive Error 

While esotropia predominated in 88.9% of hypermetropic 

children, exotropia was more prevalent in 57.1% of myopic 

and 87.1% of astigmatic children (Figure 5). The correlation 

between strabismus subtype and refractive error was consid-

erable (p < 0.001). Exotropia is more prevalent in myopia and 

astigmatism, whereas esotropia is predominant in hypermetro-

pia. 

 

3.6. Association Between Refractive Errors and 

Strabismus 

Univariate regression analysis indicated that hypermetropia 

was significantly associated with the presence of strabismus 

(OR = 2.8, 95% CI: 1.130-7.034, p = 0.026), whereas myopia 

was less frequently observed among children with strabismus 

(OR = 0.393, p = 0.033) (Table 5). 
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Figure 5. Distribution of different strabismus in different refractive 

errors (n=51). 

Table 5. Odds ratios showing the association between refractive er-

rors and strabismus (N = 235). 

Refractive Error OR 
95% CI 

Lower 

95% CI 

Upper 
P value 

Myopia 0.393 0.167 0.928 0.033s 

Hypermetropia 2.819 1.130 7.034 0.026s 

Astigmatism 1.484 0.789 2.792 0.221NS 

Combined 0.567 0.187 1.717 0.316NS 

Note: Univariate regression analysis to determine the odds of the 

presence of strabismus. NS= non-significant; S= significant. Data 

were expressed as an odds ratio and 95% CI 

4. Discussion 

The results of our study show that childhood vision disor-

ders (RE and strabismus) are still pervasive among this group 

of pediatric patients. Although the observed frequency aligns 

with previous studies, direct comparison with population-

based studies should be interpreted cautiously due to the hos-

pital-based design of the present study [1, 2, 11]. Strabismus 

was also detected at a significant frequency, which paralleled 

previous findings of a 2-5% prevalence as reported among 

school-aged children in South Asian populations [17, 18]. 

Crucially, the present study points to the fact that these vision 

disorders are not only related to ophthalmic issues but also 

have an impact on the physical and psychosocial levels. 

The prevalence rates observed in this hospital-based cohort 

are broadly comparable with those reported in similar clinical 

studies from Asia and Africa; however, direct comparison with 

population-based studies should be interpreted cautiously due 

to differences in study design and access to early screening 

services [11, 15, 19]. Amblyogenic factors, including uncor-

rected hyperopia and anisometropia, were observed in this co-

hort, highlighting the clinical importance of timely detection 

and appropriate management [7, 9, 20]. Consistent with pre-

vious reports, children with uncorrected refractive errors were 

more frequently reported to experience difficulties with aca-

demic activities and sustained near tasks [6, 16]. Together, 

these findings underscore the broader clinical and functional 

implications associated with pediatric refractive errors and 

strabismus. 

This study highlights the connection between visual disa-

bility and the physical and mental health of children across all 

age groups. Children with strabismus were also more likely to 

feel less confident in group activities and tend to shy away 

from socializing—reminiscent of findings from other psycho-

social studies [17, 25]. Uncorrected refractive errors induced 

headaches, visual fatigue, and avoidance of visually demand-

ing activities, which subsequently restricted participation in 

sports and outdoor activities [5, 21]. 

A connection between vision problems and mental health 

implications cannot be underestimated. High levels of anxiety, 

depression, and low self-esteem have been reported in chil-

dren with strabismus and amblyopia, as compared to their 

peers, by previous studies [26, 29]. Our study provides addi-

tional evidence by demonstrating that untreated childhood vi-

sion problems are linked to decreased overall functioning and 

well-being, emphasizing the interconnectedness of sensory, 

motor, and emotional development. The findings support the 

importance of interventions that extend beyond correcting 

eyesight or performing surgery and which focus on a broader 

range of child development outcomes. 

Results of this study work to justify pediatric vision screen-

ing within school health programs as a feasible and cost-effec-

tive measure. The screening program in a school has been re-

ported to increase the detection ratio of refractive errors and 

strabismus, which leads to early intervention [22, 24]. Early 

intervention not only avoids amblyopia but also enhances chil-

dren's ability to learn and participate in recreation [14, 15]. 

Also crucial is the involvement of the parents. Many parents 

still do not know the warning symptoms associated with visual 

defects, such as rubbing of the eye, squinting, and avoidance 

of near work [23]. Community education programs, along 

with the distribution of simple screening tools, can facilitate 

parents seeking early ophthalmic help. Strategies that involve 

teachers in the frontline detection of vision problems could re-

inforce early detection efforts. 

From a policy perspective, incorporating pediatric vision 

within existing child health and development efforts provides 

an opportunity to address disability comprehensively. Eye 

health can also be combined with nutrition, immunization, and 

mental health services, making care from health systems more 

holistic. This comprehensive approach avoids treating pediat-

ric vision in isolation but considers it as an essential determi-

nant of general health, educational, and social development 

[27, 28]. 

Although the association between refractive errors and pe-

diatric strabismus has been widely reported, the present study 
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contributes region-specific clinical data from a tertiary hospi-

tal in Bangladesh, where such information remains limited. 

This single-center, retrospective, descriptive analysis does not 

introduce new methodology or mechanistic insights; however, 

it provides valuable local epidemiological evidence that may 

inform clinical practice and service planning in similar low- 

and middle-income settings. 

Strengths and Limitations: 

One of the strengths of the study is its hospital-based clini-

cal dataset obtained from a tertiary referral center. However, 

some limitations need to be recognized. Because this was a 

hospital-based study conducted at a tertiary referral center, the 

findings may not be generalizable to the general pediatric pop-

ulation. Additionally, the lack of longitudinal follow-up limits 

our capacity to evaluate long-term outcomes or the progres-

sion of vision abnormalities. 

5. Conclusions 

This study emphasizes the notable burdens of pediatric vi-

sion disorders and their multifaceted effect on child health. By 

showing that refractive errors and strabismus are not simply a 

seeing difficulty but actually prevent people from the neces-

sary active participation and well-being, our results highlight 

the importance of early detection and management. School vi-

sion screening, parental enlightenment, and policy integration 

of vision care in comprehensive child health programs appear 

as indispensable solutions to this situation. Considering these 

interventions may not only enhance visual outcomes but also 

optimize learning, social engagement, and psychological cop-

ing of children. 
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