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Abstract

:

Purpose: This literature review aims to investigate the potential association between strabismus and mental illness among children. Materials: The search was conducted in the PubMed and Google Scholar databases using a wide range of search terms related to strabismus, mental disorders, psychiatric illness, childhood, and adolescence. Results: Eleven published studies were included in this review. The findings from this review suggest an association between strabismus and mental illness. Negative attitudes and social bias against children with strabismus were also noted. Conclusions: These findings should alert healthcare providers to counsel children and their caregivers regarding the risk for mood disorders in children with strabismus and to consider mental health screening and referral as needed.
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1. Introduction


Strabismus, or crossed eyes, is a condition in which the eyes are not properly aligned. One or both eyes may turn in (esotropia), out (exotropia), up (hypertropia), or down (hypotropia). Strabismus is one of the most common ocular conditions diagnosed in children. Prevalence estimates of strabismus vary depending on the country and study methodology, but it affects approximately 2 to 5% of children in the United States [1,2].



Abnormal eye alignment not only impacts proper visual development, but it can also negatively influence the psychosocial well-being of a child. It is well-studied in adults that socially visible strabismus leads to negative social bias causing difficulty with employment procurement, low self-esteem, and altered interpersonal relationships [3,4,5]. The awareness of physical abnormality develops around 6 years old, and once a person is perceived as having an abnormal facial feature, it is almost impossible for him/her to escape the social stigma due to the wide-ranging effects of it [6]. Feelings of embarrassment and social anxiety can be intensified in the adolescent years. In a study from China [7], children with strabismus had a higher prevalence of alcohol use (62.3% vs. 36.3%) and positive screening responses for depression (26.0% vs. 11.6%) and anxiety (10.3 vs. 4.9%).



A substantial body of research has demonstrated that untreated strabismus is a psychosocial stressor. This literature review aims to further investigate the potential association between strabismus and clinically diagnosed psychiatric illness in children.




2. Materials and Methods


An electronic database search was performed in Google Scholar and PubMed. In these searches, the following key phrases were used: strabismus, mental illness, mood disorders, psychiatric illness, anxiety, depression, childhood, and adolescence. The latest search was performed on 16 January 2022. Articles that assessed the association between strabismus and common psychiatric diagnoses (attention-deficit/hyperactivity disorder, anxiety disorder, mood disorder, adjustment disorder, bipolar and related disorders, schizophrenia spectrum and other psychotic disorders, substance-related and addictive disorders, obsessive-compulsive disorder, and developmental disorder as defined by the International Classification of Disease, Ninth Revision, Clinical Modification or the International Classification of Disease, Tenth Revision, Clinical Modifications) in children and adolescents were included in the study. Studies that examined mental health problems arising in adulthood in patients with prior strabismus diagnosis in childhood were also selected. Also included were articles that assessed depression and anxiety symptoms based on standardized screening surveys or questionnaires. There were no gender, language, or demographic restrictions. Studies with duplicate data sets were excluded.




3. Results


3.1. Characteristics of Included Studies


Table 1 provides a description of the included studies. A total of 11 studies was included in this review. The publication dates were between 2006 and 2022. Five studies reported data from the United States and one study each from Denmark, Taiwan, China, Republic of Korea, Israel, and Turkey. Among the studies, five were case–control studies, four were cross-sectional studies, and two were cohort studies.




3.2. Association with Attention-Deficit/Hyperactivity Disorder (ADHD)


ADHD is one of the most common mental disorders affecting children [18]. It is characterized by inattention, hyperactivity, and impulsivity. Five studies reported the prevalence of ADHD in children with strabismus. According to one large-scale cohort study with 2049 patients [17], the incidence of ADHD per 1000 person-years was 5.39 in the strabismus group and 3.23 in the control group (p < 0.001). Further analysis dividing the strabismus group into those with esotropia and exotropia found the incidence of ADHD for both esotropia (hazard ratio [HR]: 2.04; 95% confidence interval [CI]: 1.36–3.06; p < 0.001) and exotropia (HR: 1.44; 95% CI: 1.03–2.03; p = 0.038) groups to be significantly greater than controls. Similarly, in a large cross-sectional study with 327,076 subjects [8], the prevalence of ADHD was greater in the strabismus group than in the control group (odds ratio [OR]: 1.36; 95% CI: 1.27–1.45; p < 0.001). When comparing the prevalence of ADHD according to strabismus type, the prevalence of ADHD was again significantly greater in both the exotropia (OR: 1.17; 95% CI: 1.10–1.23; p < 0.001) and esotropia (OR: 1.20; 95% CI: 1.09–1.33; p < 0.001) groups than controls; however, no difference was found between the hypertropia group (OR: 1.33; p = 0.079) and controls.



In a case–control study conducted in the United States with 407 subjects [14], Mohney et al. found that children with exotropia were more likely to develop ADHD than controls (p = 0.001); however, children with esotropia (p = 0.900) were no more likely to develop ADHD than control subjects. In a later study Mohney co-authored where the strabismic cohort included only patients with congenital esotropia, where perhaps the earlier onset of disease exposed children to a more prolonged period of stress, there was still no significant difference in the prevalence of ADHD between children with esotropia and control subjects [15]. It is unclear why exotropia and not esotropia is associated with greater prevalence of ADHD. It is worthy to note that in this study [15], congenital esotropia was found to have an increased risk of subsequent development of overall mental illness. In only one case–control study, Merdler et al. [13] found no significant difference in ADHD prevalence between the strabismus and control groups (p = 0.206). However, the authors speculate that perhaps ADHD was underdiagnosed in the strabismus group when patients’ learning disabilities from inattention and hyperactivity were attributed to uncorrected strabismus instead.




3.3. Association with Anxiety Disorder


Anxiety disorder involves persistent and excessive worry about a specific activity, object, or situation that interferes with daily life. Seven studies reported on the association of anxiety in youth with strabismus. Lee et al. [11] evaluated 12,005,189 patients in a cross-sectional study and found children with strabismus had a higher prevalence of anxiety (OR: 2.01; 95% CI: 1.99–2.04; p < 0.001) than controls. Further analysis dividing the strabismus group into those with esotropia, exotropia, and hypertropia found the incidence of anxiety to be significantly greater in all strabismus groups (p < 0.001 for all groups) compared to controls. Similarly, in a large case–control study with 662,641 adolescents, a significant association between strabismus and anxiety disorder was noted (OR: 1.92; 95% CI: 1.02–3.57; p = 0.047) [13]. In line with the aforementioned studies, Lin et al. [7] assessed anxiety amongst middle- and high-school-aged children using self-administered questionnaires and found positive responses to screening questions for anxiety were significantly more common among children with strabismus (10.3% vs. 4.9%, p < 0.020). In another survey-based study, Cumurcu et al. [9] found greater total scores on the SCARED (Screen for Child Anxiety-Related Emotional Disorders) (p < 0.001) and its subscores for social phobia (p = 0.004), school phobia (p < 0.001), and separation anxiety (p = 0.050) in strabismus patients than the control group.



In two separate studies where children with strabismus were found to have significantly increased odds of developing overall mental illness, when analyzing anxiety disorder as an individual mental illness, no significant difference was found [8,15]. In one of these two studies [15], the sample size of patients with anxiety disorder was too small to demonstrate statistical significance. Similarly, Mohney et al. [14] evaluated 407 children in a case–control study and found that children with strabismus, specifically exotropia, were significantly more likely to develop mental illness later on in life; however, when looking specifically at anxiety individually, the sample size was too small to draw an inference. In an article Mohney co-authored 1 year later [12], by extending the original cohort to include patients who were diagnosed with intermittent exotropia during a 10-year to 20-year period, he noted that girls were at greater likelihood of developing anxiety disorder. The same association with anxiety disorder was not noted among boys with intermittent exotropia. The reason for the gender difference is unclear, although it has been reported that females with strabismus have more difficulty securing gainful employment compared with controls [5], whereas the same is not true of males. It may be that the lived experience and social pressure from strabismus is more strongly internalized by girls than boys.




3.4. Additional Associations with Mental Illness


In addition to ADHD and anxiety disorder, other psychiatric disorders and their association with strabismus were also studied, though the results were less conclusive. In a large cross-sectional study with 12,005,189 patients, Lee et al. [11] found a moderate association between strabismus and schizophrenia-spectrum disorder (OR: 1.83; 95% CI: 1.76–1.90; p < 0.001). In a prospective cohort study, Schiffman et al. [16] examined 265 children between 11 and 13 years old for ocular motility disorder, and two decades later pulled their psychiatric data when they were 31–33 years old. They found that children who later developed schizophrenia-spectrum disorder in adulthood had significantly higher childhood strabismus scores compared to children who later developed other non-schizophrenia psychopathology in adulthood (p = 0.013) or children who did not later develop any mental illness (p = 0.007). Three smaller cross-sectional studies [8,14,15] also evaluated the association between strabismus and schizophrenia, and while a significant overall prevalence of mental illness with strabismus was noted, when looking specifically at schizophrenia there was no association with strabismus.



Six studies on the association between depression and strabismus in children reported mixed findings. Three studies reported a significant positive correlation [7,11,12], while three reported no significant association [8,14,15]. This discrepancy emphasizes the need for further research in the area.




3.5. Impact of Corrective Strabismus Surgery


The improvement in social life and psychological stressors following correction of strabismus is well-acknowledged [19,20,21]. However, limited studies exist on the impact of strabismus correction on the risk of developing mental illness. In a case–control study, Kilgore et al. [10] examined 184 children with intermittent exotropia and found that there was no significant difference in the prevalence of mental illness between the surgical and non-surgical groups (p = 0.300). In another case–control study, Merdler et al. [13] also found no association of any of the mental disorders examined (anxiety, mood, adjustment, ADHD) with the status of strabismus correction (p = 0.060, p = 1.000, p = 0.165, and p = 0.747, respectively). The results from these two small studies suggest that factors besides psychological stressors predispose children to the later development of mental illness. Additional large-scale studies are needed in this area. It would be useful to capture factors such as the duration of misalignment, timing of intervention, and success of intervention on the development of psychiatric disorders.





4. Discussion


The relationship between strabismus and psychiatric illness in children has not historically been a well-understood topic. Only in recent years, where there is growing emphasis on mental health and its early diagnosis and treatment, has the relationship between various ocular and psychiatric phenomena been increasingly well-characterized. While a substantial body of research has demonstrated that strabismus is a psychosocial stressor leading to a decreased quality of life, little is known regarding the relationship between strabismus and the development of mental illness. In this review, we reviewed eleven studies that examined the potential association between strabismus and pediatric psychiatric illness. The results from our review suggest that strabismus is associated with increased odds of mental illness in children, particularly ADHD and anxiety disorder. Esotropia and exotropia are both more frequently associated with mental illness than vertical strabismus, though this is likely related to the greater prevalence of horizontal strabismus in the pediatric population.



Speculation regarding the mechanisms responsible for the prevalence of mental illness in strabismus patients is rare and poorly understood. Mohney et al. [14] hypothesized in 2008 that the association may be hereditary in nature and result from interactions between multiple susceptible genes. In the literature, there is at least one form of strabismus, constant exotropia, that has been shown to be genetically linked with schizophrenia through a single-gene mutation [22]. Later in 2012, Olson et al. [15] reported increased odds of developing mental illness in patients with congenital esotropia. In this same study, they noted an increased prevalence of prematurity and difficulty at the time of delivery in strabismic patients than in controls. It may be possible that prenatal stressors lead to neurobehavioral changes in development and an increased risk of psychiatric illness.



It is most likely that the relationship between strabismus and mental illness is a complex one of premorbid genetic predisposition along with psychosocial risk factors in early childhood. In adults, having socially significant strabismus leads to negative social bias, difficulty with employment procurement, low self-esteem, and altered interpersonal relationships [3,4,5]. In children, these feelings of low self-esteem and rejection may be a handicap to educational success and peer socialization. Most childhood strabismus have an onset before the age of 10 when the emotional maturity of a child is still developing. The lived experience and everyday stress living with strabismus (altered social interactions, frequent doctor’s appointments, self-doubt, etc.) likely have an additive effect over time and contribute to the development of certain psychiatric illnesses, particularly mood disorders such as anxiety and depression.



There are several limitations to our review. First, the majority of our studies relied on retrospective or cross-sectional reports, and as such causality between strabismus and mental illness cannot be established. Second, the limited follow-up period of the strabismic patients through young adulthood in the studies may underappreciate the prevalence of psychiatric illnesses that have a later onset in the second and third decades of life in this cohort. Lastly, the low sample size of patients with strabismus with each individual mental illness limited individual analyses.



In conclusion, our review highlighted the increased prevalence of mental illness in children with strabismus. These results should alert both ophthalmologists and pediatricians to have a heightened awareness of the psychosocial burden that may affect children with strabismus and consider early mental health screening and referral as needed.







Author Contributions


All authors contributed equally to this work. All authors have read and agreed to the published version of the manuscript.




Funding


Research to Prevent Blindness, Unrestricted Funds (S.L.P.).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Green-Simms, A.E.; Mohney, B.G. Epidemiology of pediatric strabismus. In Pediatric Ophthalmology, Neuro-Ophthalmology, Genetics; Springer: Berlin/Heidelberg, Germany, 2010; pp. s1–s9. [Google Scholar]

	



Friedman, D.S.; Repka, M.X.; Katz, J.; Giordano, L.; Ibironke, J.; Hawse, P.; Tielsch, J.M. Prevalence of amblyopia and strabismus in white and African American children aged 6 through 71 months: The baltimore pediatric eye disease study. Ophthalmology 2009, 116, 2128–2134. [Google Scholar] [CrossRef]

	



Satterfield, D.; Keltner, J.L.; Morrison, T.L. Psychosocial aspects of strabismus study. Arch. Ophthalmol. 1993, 111, 1100–1105. [Google Scholar] [CrossRef] [PubMed]

	



Olitsky, S.E.; Sudesh, S.; Graziano, A.; Hamblen, J.; Brooks, S.E.; Shaha, S.H. The negative psychosocial impact of strabismus in adults. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 1999, 3, 209–211. [Google Scholar] [CrossRef] [PubMed]

	



Coats, D.K.; Paysse, E.A.; Towler, A.J.; Dipboye, R.L. Impact of large angle horizontal strabismus on ability to obtain employment. Ophthalmology 2000, 107, 402–405. [Google Scholar] [CrossRef]

	



Paysse, E.A.; Steele, E.A.; McCreery, K.M.; Wilhelmus, K.R.; Coats, D.K. Age of the emergence of negative attitudes toward strabismus. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 2001, 5, 361–366. [Google Scholar] [CrossRef]

	



Lin, S.; Congdon, N.; Yam, J.C.; Huang, Y.; Qiu, K.; Ma, D.; Chen, B.; Li, L.; Zhang, M. Alcohol use and positive screening results for depression and anxiety are highly prevalent among Chinese children with strabismus. Am. J. Ophthalmol. 2014, 157, 894–900. [Google Scholar] [CrossRef] [PubMed]

	



Choi, D.D.; Park, K.A.; Yang, M.; Kim, S.; Roh, J.H.; Oh, S.Y. Association of mental disorders and strabismus among South Korean children and adolescents: A nationwide population-based study. Graefe’s Arch. Clin. Exp. Ophthalmol. 2022, 260, 1353–1365. [Google Scholar] [CrossRef]

	



Cumurcu, T.; Cumurcu, B.E.; Ozcan, O.; Demirel, S.; Duz, C.; Porgalı, E.; Doganay, S. Reprint of: Social phobia and other psychiatric problems in children with strabismus. Can. J. Ophthalmol. 2015, 50, S7–S11. [Google Scholar] [CrossRef]

	



Kilgore, K.P.; Barraza, R.A.; Hodge, D.O.; McKenzie, J.A.; Mohney, B.G. Surgical correction of childhood intermittent exotropia and the risk of developing mental illness. Am. J. Ophthalmol. 2014, 158, 788–792. [Google Scholar] [CrossRef]

	



Lee, Y.H.; Repka, M.X.; Borlik, M.F.; Velez, F.G.; Perez, C.; Yu, F.; Coleman, A.L.; Pineles, S.L. Association of strabismus with mood disorders, schizophrenia, and anxiety disorders among children. JAMA Ophthalmol. 2022, 140, 373–381. [Google Scholar] [CrossRef] [PubMed]

	



McKenzie, J.A.; Capo, J.A.; Nusz, K.J.; Diehl, N.N.; Mohney, B.G. Prevalence and Sex Differences of Psychiatric Disorders in Young Adults Who Had Intermittent Exotropia as Children. JAMA Ophthalmol. 2009, 127, 743–747. [Google Scholar] [CrossRef]

	



Merdler, I.; Giladi, M.; Sorkin, N.; Shapira, S.; Galili, E.; Margulis, A.; Korach, T.; Hassidim, A. Strabismus and mental disorders among Israeli adolescents. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 2017, 21, 185–189. [Google Scholar] [CrossRef] [PubMed]

	



Mohney, B.G.; McKenzie, J.A.; Capo, J.A.; Nusz, K.J.; Mrazek, D.; Diehl, N.N. Mental illness in young adults who had strabismus as children. Pediatrics 2008, 122, 1033–1038. [Google Scholar] [CrossRef]

	



Olson, J.H.; Louwagie, C.R.; Diehl, N.N.; Mohney, B.G. Congenital esotropia and the risk of mental illness by early adulthood. Ophthalmology 2012, 119, 145–149. [Google Scholar] [CrossRef] [PubMed]

	



Schiffman, J.; Maeda, J.A.; Hayashi, K.; Michelsen, N.; Sorensen, H.J.; Ekstrom, M.; Abe, K.A.; Chronicle, E.P.; Mednick, S.A. Premorbid childhood ocular alignment abnormalities and adult schizophrenia-spectrum disorder. Schizophr. Res. 2006, 81, 253–260. [Google Scholar] [CrossRef]

	



Tsai, C.Y.; Su, C.C.; Liu, Y.L.; Tsai, I.J.; Tsai, T.H. High risk for attention-deficit hyperactive disorder in children with strabismus: A nationwide cohort study from the national health insurance research database. Life 2021, 11, 1139. [Google Scholar] [CrossRef]

	



Bitsko, R.H.; Claussen, A.H.; Lichstein, J.; Black, L.I.; Jones, S.E.; Danielson, M.L.; Hoenig, J.M.; Jack, S.P.; Brody, D.J.; Gyawali, S.; et al. Mental health surveillance among children—United States, 2013–2019. MMWR Suppl. 2022, 71, 1. [Google Scholar] [CrossRef]

	



Beauchamp, G.R.; Black, B.C.; Coats, D.K.; Enzenauer, R.W.; Hutchinson, A.K.; Saunders, R.A.; Simon, J.W.; Stager, D.R.; Stager, D.R., Jr.; Wilson, M.E.; et al. The management of strabismus in adults—I. Clinical characteristics and treatment. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 2003, 7, 233–240. [Google Scholar] [CrossRef]

	



Nelson, B.A.; Gunton, K.B.; Lasker, J.N.; Nelson, L.B.; Drohan, L.A. The psychosocial aspects of strabismus in teenagers and adults and the impact of surgical correction. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 2008, 12, 72–76. [Google Scholar] [CrossRef]

	



Burke, J.P.; Leach, C.M.; Davis, H. Psychosocial implications of strabismus surgery in adults. J. Pediatr. Ophthalmol. Strabismus 1997, 34, 159–164. [Google Scholar] [CrossRef]

	



Toyota, T.; Yoshitsugu, K.; Ebihara, M.; Yamada, K.; Ohba, H.; Fukasawa, M.; Minabe, Y.; Nakamura, K.; Sekine, Y.; Takei, N.; et al. Association between schizophrenia with ocular misalignment and polyalanine length variation in PMX2B. Hum. Mol. Genet. 2004, 13, 551–561. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Description of included studies.
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	Author

(Year)
	Region, Country
	Study

Period
	Study Design
	Sample Size
	Main Findings





	Choi (2022) [8]
	Republic of Korea
	2011–2017
	cross-sectional
	327,076 children with strabismus, 327,076 controls (sex-matched and age-matched within 5-year age range)
	
	
Pediatric mental illness was more likely to develop in strabismus group than the control group (p < 0.001).



	
The prevalence of developmental disorder, autism, ADHD, and pediatric behavioral and emotional disorders was significantly greater in the strabismus group than control group (p < 0.001 for all).








	Cumurcu

(2015) [9]
	Malatya, Turkey
	Not reported
	cross-sectional
	42 children with strabismus, 47 control subjects
	
	
The total scores of SCARED and its subscores for separation anxiety, social phobia, and school phobia were significantly higher in the strabismus group than control (p = 0.004, p = 0.004, p < 0.001, p = 0.050, respectively).








	Kilgore (2014) [10]
	Olmsted County, Minnesota
	1975–1994
	case–control
	184 children with IXT (n = 63 children underwent strabismus surgery; n = 121 children did not undergo surgery)
	
	
Success of strabismus surgery (<10 prism diopters) was not associated with a decreased occurrence of mental illness (p = 0.300).








	Lee

(2022) [11]
	USA
	January 2007–December 2017
	cross-sectional
	352,636 children with strabismus, 11,652,553 control subjects
	
	
Children with strabismus have a higher prevalence of mental illness diagnosis—OR were 2.01 for anxiety disorder, 1.83 for schizophrenia, 1.64 for bipolar disorder, and 1.61 for depressive disorder (p < 0.001 for all).








	Lin

(2014) [7]
	Guangdong, China
	2009–2010
	cross-sectional
	292 children with strabismus, 3611 control subjects
	
	
History of alcohol use (62.3% vs. 36.3%) and positive screening responses for depression (26% vs. 11.6%) and anxiety (10.3% vs. 4.9%) were significantly more common among children with strabismus (p < 0.010 for all) than control subjects.








	McKenzie

(2009) [12]
	Olmsted County, Minnesota
	1975–1994
	case–control
	183 children with IXT, 183 control subjects (age- and sex-matched)
	
	
Children with IXT were 2.7 times more likely to develop a psychiatric illness than controls (p < 0.001).



	
Rates of mental illness among patients with IXT were significantly higher in males than females (63% vs. 33%, p < 0.001).



	
Males with IXT were more likely to develop depression (p = 0.020) and adjustment disorder (p = 0.020) compared with their controls. Females with IXT were more likely to develop ADHD (p = 0.007), anxiety or phobia (p = 0.020), and learning disability (p = 0.040).








	Merdler

(2017) [13]
	Israel
	2005–2013
	case–control
	1959 adolescents with strabismus, 661,043 control subjects
	
	
There was a significant association between strabismus and anxiety disorder (OR = 1.91; p = 0.047).



	
No significant association between status of strabismus correction and anxiety disorder, mood disorder, adjustment disorder, or ADHD (p = 0.060, p = 1.000, p = 0.165, and p = 0.747, respectively).








	Mohney

(2008) [14]
	Rochester, Minnesota
	January 1985–December 1994
	case–control
	407 children with strabismus, 407 controls (age- and sex- matched)
	
	
Children with exotropia were 3.1 times more likely to develop a psychiatric disorder than control subjects (p < 0.001).



	
Children with esotropia were no more likely to develop mental illness than control subjects (p = 0.650).








	Olson

(2012) [15]
	Olmsted County, Minnesota
	January 1965–December 1994
	case–control
	127 children with congenital esotropia, 127 controls (age- and sex-matched)
	
	
Individuals with congenital esotropia were 2.6 times more likely to be diagnosed with a mental illness by early adulthood than control subjects (p = 0.019).








	Schiffman

(2006) [16]
	Copenhagen, Denmark
	1972–1992
	cohort study
	265 total patients (n = 90 children with at least one parent with schizophrenia; n = 93 children with at least one parent with non-schizophrenia psychiatric diagnosis; n = 82 children with no parental diagnosis of mental illness)
	
	
Children who later developed schizophrenia-spectrum disorder had significantly higher strabismus scores compared to children who later developed other non-schizophrenia psychopathology (p = 0.013) or children who did not later develop a mental illness (p = 0.007).



	
The strabismus score did not significantly differ between offspring of parents with schizophrenia, offspring of parents with other non-schizophrenia psychotic disorder, and offspring of parents with no mental illness.








	Tsai (2021) [17]
	Taiwan
	2000–2010
	cohort study
	2049 children with strabismus, 8196 controls (age- and sex-matched)
	
	
Greater incidence of ADHD per 1000 person-years in strabismus group than control group (5.39 vs. 3.23; p < 0.001).












SCARED: The Screen for Child Anxiety-Related Emotional Disorders; IXT: intermittent exotropia; OR: odds ratio; ADHD: attention-deficit/hyperactivity disorder.
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