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ABSTRACT 

Aim: The aim of this study is to investigate the ocular pathologies in mentally retarded 

pediatric patients without Down syndrome or any certain chromosomal-genetic anomaly. 

Material and Methods: A total of 189 patients, including 79 mental retarded and 110 healthy 

children, were included in this study between 2010 and 2011. Demographic factors (age, 

gender) of the patients, and affected side, visual acuity, esotropia, exotropia, anterior segment 

pathologies and posterior segment pathologies were evaluated. All pediatric patients in study 

group were divided as IQ level <34, 35-49, 50-69, and >70 according to Wechsler Intelligence 

Scale for Children-Revised Form. 

Results: The mean age of the children with mental retardation was 11.85±6.19 (3-17) years, 

while the mean age of healthy children was 10.73±3.35 (3-15) years. While visual impairment 

was present in 8 of the 74 patients whose vision was evaluated, there was no impairment in the 

healthy group (p=0.001 and p=0.004 for right and left, respectively). Anterior segment 

pathology was detected in 2 (2.5%) cases, and posterior segment pathology in 3 (3.8%) cases 

in children with low IQ. While strabismus was detected in 7 (8.9%) patients with low IQ, no 

strabismus was found in healthy children. Five (6.3%) of the cases with mental retardation had 

exotropia and 2 (2.5%) had esotropia. Exotropia was found significantly higher in children 

with mental retardation compared to the control group (p=0.012). 

Conclusion: Visual impairment, anterior-posterior segment pathology, exotropia had a high 

prevalence in children with mental retardation, and all ocular pathologies were related to low 

intellectual disability. 
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ÖZ 

Amaç: Bu çalışmanın amacı Down sendromu veya herhangi bir kromozomal-genetik 

anomalisi olmayan zihinsel engelli pediatrik hastalarda oküler patolojilerin araştırılmasıdır. 

Gereç ve Yöntemler: Bu çalışmaya 2010 ve 2011 yılları arasında 79 zeka geriliği olan ve 110 

sağlıklı çocuk olmak üzere toplam 189 hasta dahil edildi. Hastaların demografik faktörleri (yaş, 

cinsiyet) ile etkilenen taraf, görme keskinliği, ezotropya, ekzotropya, ön segment patolojileri 

ve arka segment patolojileri değerlendirildi. Çalışma grubundaki tüm pediatrik hastalar 

Wechsler Çocuklar için Zeka Ölçeği-Yenilenmiş Formu’na göre IQ düzeyi <34, 35-49, 50-69 

ve >70 olarak ayrıldı. 

Bulgular: Zeka geriliği olan çocukların yaş ortalaması 11,85±6,19 (3-17) yıl iken sağlıklı 

çocukların yaş ortalaması 10,73±3,35 (3-15) yıl idi. Görmesi değerlendirilen 74 hastanın 8'inde 

görme bozukluğu varken, sağlıklı grupta ise hiç görme bozukluğu yoktu (sağ ve sol için 

sırasıyla p=0,001 ve p=0,004). Düşük IQ'lu çocuklarda, 2 (%2,5) olguda ön segment patolojisi 

ve 3 (%3,8) olguda ise arka segment patolojisi saptandı. Düşük IQ'lu hastaların 7 (%8,9)'sinde 

şaşılık saptanırken sağlıklı çocuklarda ise hiç şaşılık saptanmadı. Zeka geriliği olan olguların 

5 (%6,3)'inde ekzotropya, 2 (%2,5)'sinde ise ezotropya vardı. Ekzotropya zeka geriliği olan 

çocuklarda kontrol grubuna göre anlamlı derecede daha yüksek olarak bulundu (p=0,012). 

Sonuç: Zihinsel engelli çocuklarda görme bozukluğu, ön-arka segment patolojisi, ekzotropya 

yüksek prevalansa sahipti ve tüm oküler patolojiler düşük zihinsel engelle ilişkiliydi. 

Anahtar kelimeler: Çocuk; zihinsel özürlü; görme bozuklukları. 
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INTRODUCTION 

Mental retardation is defined by low intellectual 

(intelligence quotient, IQ <75) functioning and is 

accompanied by many ocular findings, including 

pathologies of the anterior and posterior ocular segments, 

as strabismus, refractive errors, visual acuity (1-4). The 

incidence of each ocular abnormality varies in different 

studies (5-7). Sauer et al. (7) examined the refractive errors 

and ocular pathologies between newborn and children with 

severe behavioral pathologies and developmental 

disabilities. The authors studied a retrospective review of 

ocular examinations that 222 children between the ages of 

0 and 4 (mean 2.2±0.9) years were performed and 100 

(45.0%) had an ocular abnormality. They resulted that the 

frequency of ocular abnormality was 33.3%, strabismus 

was 10.9%, and nystagmus was 12.2%. In addition, they 

demonstrated that ophthalmic pathologies are most 

frequent even at a young age in children with behavioral 

pathologies and developmental disorders (8). And also, 

most visual pathologies in children with retarded 

intellectual development can be treated; early diagnosis 

and intervention can have a lifelong positive effect on 

neurodevelopment (9,10). Adults with mental retardation 

have a significantly higher rate of pathological ocular 

findings compared to the healthy population (11,12). 

Similarly, children with mental retardation are twice more 

likely  to  have  abnormal  eye  findings  than  healthy 

children (13). Causes of mental retardation can be 

examined in two main groups; first, chromosomal 

disorders, genetic syndromes and second ones whose 

causes are not fully determined (4). In Turkey, the 

mentally retarded in 60% of patients in a study conducted 

in patients with a genetic-chromosomal disorder was 

detected, in 40%, no specific cause could be determined 

(2,3). The aim of this study was to investigate the ocular 

findings in mentally retarded patients without Down 

syndrome or any certain chromosomal-genetic anomaly. 

In this current study, we studied ocular findings in children 

with mentally retardation and compared the results with 

healthy children. 

 

MATERIAL AND METHODS 

Between October 2010 and December 2011, 189 patients 

who met the inclusion criteria out of 200 patients (90 

mentally retarded, 110 healthy) aged 0-18 years who 

applied to Duzce University Faculty of Medicine 

ophthalmology clinic with the diagnosis of motor or 

mental developmental retardation or for special education 

were included in the study. A prospective comparative 

evaluation was made in terms of routine ocular 

examination and strabismus. 

This study was approved by the Duzce University Faculty 

of Medicine non-invasive health research ethics committee 

(2010/66), and all patients were informed about the study, 

informed consent form and ethical approval were obtained. 

Patients with IQ level of 75 and below were included in 

the study group, while patients with Down syndrome (n=4) 

and diagnosed chromosomal genetic anomaly (n=7) were 

excluded from the study. Patients with normal intelligence 

(IQ >80) who applied to a healthy pediatric outpatient 

clinic were included in the control group. In this study, a 

total of 189 patients, including 79 mental retarded and 110 

healthy children were included. 

 

The results of a complete ocular examination by a 

strabismus specialist including pattern and size of eye 

deviation, visual acuity, refractive errors and presence or 

absence of amblyopia was evaluated. Age and gender as 

the demographic factors of the patients, and affected side, 

visual acuity, esotropia, exotropia, anterior segment 

pathologies and posterior segment pathologies were 

evaluated. An autorefractor (Nikon Retinomax K‐plus; 

Nikon, Melville, NY, USA) was used for refractive errors 

with in cycloplegia (30 mins after cyclopentolate 1%), in 

addition esotrophia and exotropia was evaluated using 

Hirschberg's test. All pediatric patients in study group 

were divided as IQ <34 (n=4), IQ 35-49 (n=20), IQ 50-69 

(n=54), IQ >70 (n=1) according to Wechsler Intelligence 

Scale for Children-Revised Form (WISC-R). 

Statistical Analysis 

Statistical analyzes were performed using the number 

cruncher statistical system (NCSS) 2007 statistical 

software. In the evaluation of the data, in addition to 

descriptive statistical methods (mean, standard deviation), 

the distribution of variables was examined with the 

Kolmogorov-Smirnov normality test. Independent 

samples t test for comparison of groups in terms of 

normally distributed variables and also Chi-square and 

Fisher's exact tests were used for comparisons of 

qualitative data. The results were evaluated at the 

significance level of <0.05. 

 

RESULTS 

Seventy nine children (44 male, 35 female) with mental 

retardation (IQ <75) and 110 healthy children (62 males, 

48 female) were included in this study. The mean age of 

children with mental retardation was 11.85±6.19 (3-17) 

years, while the mean age of healthy children was 

10.73±3.35 (3-15) years. No statistically significant 

difference was observed between the mean age and gender 

distribution of both groups (p=0.111, p=0.927). When 

mental retardation was examined by IQ level, 1 patient had 

mild (IQ >70), 54 patients had moderate (IQ =50-69), 20 

patients had severe (IQ =35-49), and 4 patients had very 

severe (IQ <34) IQ level. 

In 5 patients with low IQ, the visual level could not be 

determined because they could not be cooperated. While 

visual impairment was present in 8 of the 74 patients 

whose vision was evaluated, there was no impairment in 

the healthy group (p=0.001 and p=0.004 for right and left, 

respectively). While anterior segment pathology was 

detected in 2 (2.5%) cases in children with low IQ, 

cataracts and other anterior segment pathologies were not 

found in the healthy group (p=0.173). In cases with low 

IQ, 1 patient had advanced myopia, 1 patient had optic 

atrophy and 1 patient had chorioretinal degeneration, while 

no posterior segment pathology was found in the healthy 

group (p=0.071 both right and left). While strabismus was 

detected in 7 (8.9%) patients with low IQ, no strabismus 

was found in healthy children. Five (6.3%) of the cases 

with mental retardation had exotropia and 2 (2.5%) had 

esotropia. Exotropia was found significantly higher in 

children with mental retardation compared to the control 

group (p=0.012). In terms of esotropia, no significant 

difference was found between children with mental 

retardation and the control group (p=0.173, Table 1, 2). 
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Table 1. Comparison of MR and control groups 

 
Control 

(n=110) 

MR 

(n=79) 
p 

Age (years), mean±SD 10.73±3.35 11.85±6.19 0.111* 

Gender, n (%) 

       Male 

       Female 

 

62 (56.4) 

48 (43.6) 

 

44 (55.7) 

35 (44.3) 

0.927# 

Exotropia 0 (0.0) 5 (6.3) 0.012ǂ 

Esotropia 0 (0.0) 2 (2.5) 0.173ǂ 

Visual Acuity (R) 0 (0.0) 8 (10.1) 0.001ǂ 

Visual Acuity (L) 0 (0.0) 6 (7.6) 0.004ǂ 

Anterior segment (R) 0 (0.0) 2 (2.5) 0.173ǂ 

Anterior segment (L) 0 (0.0) 2 (2.5) 0.173ǂ 

Posterior segment (R) 0 (0.0) 3 (3.8) 0.071ǂ 

Posterior segment (L) 0 (0.0) 3 (3.8) 0.071ǂ 

MR: mental retardation, SD: standard deviation, R: right, L: left, *: Independent 

samples t test, #: Chi square test, ǂ: Fisher's exact test 

 
 

 

Table 2. Ocular pathologies by IQ level in children with 

mental retardation 

 
<34 

(n=4) 

35-49 

(n=20) 

50-69 

(n=54) 

>70 

(n=1) 

Gender, n (%) 

       Male 

       Female 

 

4 (100) 

0 (0.0) 

 

11 (55.0) 

9 (45.0) 

 

29 (53.7) 

25 (46.3) 

 

0 (0.0) 

1 (100) 

Exotropia 0 (0.0) 1 (5.0) 4 (7.4) 0 (0.0) 

Esotropia 1 (25.0) 0 (0.0) 1 (1.9) 0 (0.0) 

Visual Acuity (R) 1 (25.0) 1 (5.0) 5 (9.3) 1 (100) 

Visual Acuity (L) 1 (25.0) 1 (5.0) 3 (5.6) 1 (100) 

Anterior segment (R) 1 (25.0) 1 (5.0) 0 (0.0) 0 (0.0) 

Anterior segment (L) 1 (25.0) 1 (5.0) 0 (0.0) 0 (0.0) 

Posterior segment (R) 1 (25.0) 1 (5.0) 1 (1.9) 0 (0.0) 

Posterior segment (L) 1 (25.0) 1 (5.0) 1 (1.9) 0 (0.0) 

IQ: intelligence quotient, MR: mental retardation, R: right, L: left 

 

 

 

DISCUSSION 

We present ocular pathology in children with mentally 

retardation and compared the results with healthy children 

in this current prospective study. We resulted that 

refractive errors, anterior-posterior segment pathology and 

strabismus (especially exotropia) were most frequently 

seen in mentally retarded children than healthy. 

In mental retardation, there is a slow growing development 

of intelligence, affecting all cognitive abilities (14). 

Accordingly, children with mental retardation experience 

deficiencies in social activities such as communication, 

self-management, social skills, self-care, using social 

resources and ensuring their personal safety (15). 

Behavioral research has shown that the impact of visual 

impairment on early development is profound, and early in 

life, visually impaired children begin to lag behind 

children who see developmentally similar (2). Adults with 

mental retardation have a higher rate of refractive errors 

and ocular pathologies compared to the general population 

(13,16). Similarly, children with mental retardation are 

twice as likely to have ocular pathology than healthy 

children (17,18). Akinci et al. (17) evaluated the 

ophthalmological findings in children with intellectual 

disability and in controls of mean intellectual 

development. The authors compared 724 cases with 

intellectual disability and 151 control children in their 

study. They demonstrated that increasing severity of 

intellectual disability was related to higher prevalence of 

nystagmus, strabismus, astigmatism, hypermetropia, and 

anisometropia. In addition they resulted that in children 

with moderate, severe and syndromic mental retardation, 

evaluation and treatment of eye findings are important in 

reducing future health and social care costs and improving 

their productive lives. In another study, Aslan et al. (18) 

examined 215 children with mental disabilities (90 Down 

syndrome, 125 nonprofound ID) and 116 healthy cases for 

causeless preventable visual impairment in mentally 

retarded children. The authors resulted that the children 

with intellectual disability has a high prevalence of 

preventable visual impairments, refractive errors, 

strabismus, and cataracts. 

In cases of mental retardation not related to a prominent 

chromosomal genetic disorder such as Down syndrome in 

etiology, the incidence of strabismus was found to be 

significantly higher than in healthy children (19). In terms 

of the direction of strabismus, exotropia is more common 

than esotropia. Our study and some other series show that 

strabismus can be seen more in mental retardation than in 

the normal population (20,21). Sandfeld Nielsen et al. (20) 

studied that prevalence of refractive errors and strabismus 

in children with developmental delay. The authors 

examined 923 children with IQ ≤80, aged between 4-15 

years in their study. They showed that strabismus was 

found in 26.8% of subjects (esotropia in 14.9%, exotropia 

in 10.3%, and other forms, including mixed types, in 

1.6%). As a result, strabismus was significantly correlated 

with low IQ. In addition, there are case series reporting the 

incidence of strabismus of 40% or more in mentally 

retarded cases (15,16). 

Exotropia was significantly more common in cases with 

mental retardation in our study. Similarly, there are studies 

emphasizing that exotropia is more common in mentally 

disabled people (21), as well as publications reporting that 

esotropia is more common (20,22). Gogate et al. (21) 

examined that results of horizontal strabismus surgery. 

The authors studied 529 children 9 years in their study. 

They showed that exotropia was most often than esotropia 

in children. On the other hand, Donnelly et al. (22) studied 

that the prevalence of childhood visual disorders: 

amblyopia (strabismus, refractive errors) and organic 

disease. The authors studied 1582 children aged 8-9 years 

in their study. They resulted that 198 children (12.5%) had 

a significant visual disorder: strabismus (3.98%), eso:exo 

rate 5:1, anisometropia (2.34%), ametropia (5.82%), 

organic defects (0.38%). It is noteworthy that esotropia is 

more common in Down syndrome cases (19,23). 

Exclusion of Down syndrome and cases with other 

chromosomal anomalies in our study may play a role in the 

detection of exotropia more frequently. 

There are a few limitations in this current study. First, the 

number of patients was relatively small. Children with 

syndromic mental retardation could be included in our 

study and compared with non-syndromic and healthy 

children. Further prospective-multicenter studies with 

large number of patients are needed. 
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CONCLUSION 

There is already a difficulty in communicative and social 

skills in children with mental retardation. Strabismus can 

complicate the social adaptation of the child, as it can 

increase negative social pressure on the child. Removing 

cosmetic or visual ocular problems can facilitate social 

adaptation by reducing social pressure in children with 

mental retardation. 
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