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Abstract - Objective: To study the prevalence of accommodation spasms in children. Methods: 450 patients (900 eyes) participated 

in the study, where a detailed medical history was taken, age and sex information was recorded, and after obtaining informed 

consent, a comprehensive ophthalmic examination was performed that included examination of visual ability corrected visual 

ability, measurement of worst refraction by Autorefractor device,  in addition to examination using the slit lamp of the anterior 

sections of the eye and the fundus of the eye. It has done 1% cyclopentolate instillation into both eyes 3 times at an interval of 10 

minutes and measurement of worst refraction 20 minutes after the third time with Autorefractor. Results:  In this study, we found 

that 40.4% of the included patients had accommodation spasms and found statistically significant differences with regard to the 

occurrence of spasms in accommodation and sex; the incidence of spasms in accommodation was higher in the male group, and 

there was a statistically significant relationship between the incidence of  Spasms in conformity and age Psychological stress and 

the use of smartphones and electronic games As the cases that had a spasm in conformity were between 10-18 years, and the cases 

in which convulsion occurred increased with the increase in psychological pressure and the increase in the use of smartphones and 

electronic games. Conclusion: Based on these results, we can propose Performing a Shell Conformity Test for Pediatric Patients 

because of the high prevalence of conformance spasms that may be caused by the nature of modern life. 

 

Keywords - Automatic refractometer, Accommodation shell, Cyclopentols, Conforming spasm. 

 

1. Introduction 
The eye's refractive state is one of the basic visual 

characteristics in determining the visual ability that can be 

reached without correction. It is an important indicator in 

refractive surgery, cataract surgery and pediatric 

ophthalmology. 

 

Accommodation is the ability of the eye to increase its 

refractive power when looking at nearby objects or as self-

correction of hyperopia, because of which refractive changes 

occur (latent hyperopia, pseudomy), especially in children 

where their accommodation capacity is large [2]. 

 

Congruence spasm is a condition that occurs in children, 

adolescents and young adults that tends to be bilateral steadily 

or intermittently and occurs when looking far and/or near and 

is often associated with pupillary constriction and 

convergence reflex and disappears when accommodation 

shawls are used [2]. When this phenomenon occurs, the 

patient may appear hyperopia in lower degrees than the real. 

The right person may pretend to have degrees of myopia, and 

the person who is sad pretends to have higher degrees of 

myopia than the real one. 

 

Excessive use of smartphones and close work is 

considered to cause severe stimulation of the ciliary muscle, 

causing conformance spasms [3]. The main complaints of an 

accommodation spasm patient are headache, blurred vision, 

and cases of the appearance of medial strabismus[4].  

 

This study aims to investigate the prevalence of 

conformance spasms among a sample of reviewers 

considering the prevalence of excessive use of electronic 

devices and poor lighting. 

 

2. Patients and Methods 
450 patients (900  eyes) of the eye clinic at Tishreen 

University Hospital in Lattakia participated in the study 

during the time period 2020-2021. Investigators inclusion 

criteria in the research where a detailed medical history was 

taken, age and sex information was recorded. After obtaining 

informed consent, a comprehensive ophthalmic examination 

was performed that included an examination of visual ability, 

corrected visual ability, measurement of the worst refraction 

by an Autorefractor device, in addition to examination using 

the slit lamp of the anterior sections of the eye and fundus. 

1% cyclopentolate was instilled into both eyes 3 times at an 

interval of 10 minutes, and the worst refraction was measured 

20 minutes after the third time by Autorefractor. 

Criteria for admission to the study: 

Patients between the ages of 4 years to 18 years. 

The exclusion criteria included: 

• Curvaccissis of the grape. 

• Glaucoma. 
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• Anamnesis of operations on the crystalline body. 

• History of refractive surgery. 

• Anamnesis of ocular trauma. 

• Strabismus patients. 

• Patients were taking medications that affected the 

subsistence system. 

• Patients were taking psychiatric drugs and tranquillizers. 

• Cardiac history (ischemia, hypertension). 

• Neurological diseases that affect accommodation, such 

as Adi's pupil. 

• Anamnesthesia polysclerosis or intracranial 

hypertension. 

• People with diabetes. 

 

1.1. Shell Conformance Protocol adopted at the hospital: 

1% cyclopentolate was distilled into both eyes 3 times 

with an interval of 10 minutes, and the worst refractive was 

measured 20 minutes after the third time. 
The worst refraction is expressed in the Spherical 

Equivalent (SE). It will be calculated according to its typical 

equation: the algebraic addition of the spherical value with 

half the cylindrical value of the worst refraction.   
 

1.2. Ethical consideration 

After discussing the study, all patients were provided 

with full and clear informed consent. The Helsinki 

Declaration conducted this study. 

 

1.3. Statistical Analysis 

Descriptive Study (Cross-sectional) 

• Description Statistical  

Quantitative variables were expressed in arithmetic 

mean, standard deviation, and qualitative variables in 

frequencies and percentages. 

• Independent T student test to compare the differences of 

averages between two independent groups. Chi-square 

test to study the relationships between qualitative 

variables.

 

Table 1. Average values of patients' ages and ocular measurements were taken among patients visiting the eye clinic at Tishreen University Hospital 

in Lattakia during the time period 2020-2021 

Variables Number Mean ± SD Range 

Age ( Year ) 450 13.5±4.2 4 – 18 

Spherical equivalent before the accommodation shell 

(as a fraction) 
900 -1.2 ± 2.2 - 6, 4.25 

Spherical equivalent after accommodation shell (as a 

biography) 
900 - 0.3 ± 2.5 - 5.25, 5.5 

VA 900 5.17± 3.08 6/100, 10/10 

BCVA 900 9.69± 0.5 7/10, 10/10 

2. Results 
The research sample included 450 children (900 eyes) 

from the children visiting the eye clinic at Tishreen 

University Hospital in Lattakia during 2021-2022 and 

investigators of the criteria for inclusion in the research. 

  

The necessary ocular tests were carried out. A 

comparison was made between the values of the worst 

refraction before and after the accommodation paralysis to 

know the prevalence of conformance spasms in these children 

and its relationship to the variables studied. Ages 4 to 18 years  

old with an average of 13.5±4.2 years.

 
Table 2. Distribution  of a sample of 450 patients according to the occurrence of spasms in conformity with the auditors of the eye clinic at Tishreen 

University Hospital in Lattakia during the time 2020-2021 
Research Sample Number Ratio 

With accommodation spasm 182 40.4% 

Without accommodation spasm 268 59.6% 

Total 450 100% 
                             We can see from the previous table that the prevalence of conformance spasm in the studied research sample was 40.4%  

 

Table 3. Distribution by sex and according to the occurrence of spasm in conformity among patients admitted to Tishreen University Hospital in 

Lattakia during the time period  2020-2021 

Sex 
Research Group 

P-value 
With accommodation spasm Without accommodation spasm 

Male 114(62.6%) 130(48.5%) 
0.01 Females 68(37.4%) 138(51.5%) 

            We note from the previous table that there are statistically significant differences regarding the occurrence of spasm in accommodation according to                    

            sex, where we find that the conformance spasm was higher in males. 
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Fig. 1 Distribution by sex and according to the occurrence of spasm in conformity among patients admitted to Tishreen University Hospital in 

Lattakia during the time period  2020-2021 

 

Table 4. Distribution by age groups and according to the occurrence of spasms in conformity among patients admitted to Tishreen University 

Hospital in Lattakia during the time period  2020-2021. 

P-value 
Research Group 

Age Groups 
Without accommodation spasm With accommodation spasm 

0.003 

69(25.8%) 15(8.3%) 4 – 6 

125(46.6%) 33(18.1%) 6 – 10 

49(18.3%) 77(42.3%) 10 – 14 

25(9.3%) 57(31.3%) 14 – 18 
                  We note from the previous table that there are statistically significant differences regarding the occurrence of spasm in conformity 

                   according to age groups, where we find that conformance spasm with the age groups 10-14 and 14-18 years. 

 

Fig. 2 Distribution by age groups and according to the occurrence of spasm in conformity among patients admitted to Tishreen University Hospital 

in Lattakia during the time period  2020-2021 

 

Table 5. Distribution according to the presence of psychological stress and according to the occurrence of spasms in conformity among patients 

admitted to Tishreen University Hospital in Lattakia during the time period  2020-2021 

P-value 
Research Group 

Psychological stress Without accommodation spasm With accommodation spasm 

0.001 
82(30.6%) 135(74.2%) Exist 

186(69.4%) 47(25.8%) Does not exist 
             We note from the previous table that there are statistically significant differences regarding the occurrence of spasms in conformity and the presence       

              of psychological stress, as the incidence of conformity spasms was high in the presence of psychological stress. 
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Fig. 3 Distribution according to the presence of psychological stress and according to the occurrence of spasms in conformity among patients 

admitted to tishreen university hospital in lattakia during the time period  2020-2021 

 

Table 6. Distribution by number of hours of use of electronic devices and according to the occurrence of spasm in conformity among patients 

admitted to tishreen university hospital in lattakia during the time period  2020-2021 

P-value 
Research Group Number of hours of use 

of electronic devices Without accommodation spasm With accommodation spasm 

0.0001 
232(86.6%) 38(20.9%) <2 

36(13.4%) 144(79.1%) >2 

          We note from the previous table that there are statistically significant differences regarding the occurrence of spasms in conformity and the number of  

          hours of use of electronic devices, as the incidence of conformity spasms was high with its use for a period of more than two hours per day.

3. Discussion 
In this study, we found that 40.4% of the included 

patients had a conformance spasm. We found statistically 

significant differences with regard to the occurrence of 

spasms in accommodation and sex, as the incidence of spasms 

in accommodation was higher in the male group. There was a 

statistically significant relationship between the occurrence 

of spasms in accommodation and age, as the cases with 

conformance spasms were between 10 and 18 years, and 

between the occurrence of spasms in accommodation, 

smartphones and electronic games. 
 

Where the convulsions in conformity increased with the 

increase in the number of watches, smartphones and 

electronic games, and between the occurrence of spasms in 

accommodation and psychological pressure, the cases with 

spasms in conformity were more in those who suffer from 

psychological pressure.   

 

The result of our study was like that of   >Singh et al.<, 

where the percentage was 21%, knowing that this study 

included patients between 13 and 17 years of age and our 

study included ages 4-18 years.  

 

The result of our study was like the results of the study 

of > Rupally et al. < where the percentage was 28.97%, 

knowing that this study included 267 children while our study 

included 450 children.  

The result of our study differed from those of > Shen et 

al.<, > Banicia et al.<, > Francesco et al.<, and > Maran et 

al.< where their percentages were 3.7%, 5.1 %, 6.4%, and 5%. 

The reason for the difference in the results may be that all 

these studies did not use accommodation Shell drops. 

However, they used different techniques to relax the ciliary 

body muscles. These techniques are considered personally 

affected by the examiner, unlike the accommodation Shell 

drops, which are considered an objective examination. Also, 

these studies were conducted in a previous period. The reason 

for the difference in results may be the change in lifestyle and 

the heavy reliance on electronic devices at work and study. It 

is known that prolonged use of electronic devices causes an 

increase in the occurrence of accommodation spasms. 

 

In a study conducted by > Shayman et al.<, the 

percentage of patients with conformance spasm was 1.8%, 

considered the lowest percentage in studies published in the 

medical literature. The reason for this may be the study 

sample chosen, which included patients aged from 6 months 

to 1 8 years. It is known that accommodation is not complete 

in the first months of life and may need 10 months to 

complete. 

 

We also found in our study that most of the children who 

had conformity spasms were males. Our results differed from 

those of >Singh et al.<, and > Shayman et al.<, where they 

also found that females are more likely to have 
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accommodation spasms, which may be due to male children's 

use of smartphones and electronic games at a higher rate in 

females.   

 

We also found a direct correlation between smartphone 

use and electronic games and accommodation spasms; the 

more they are used, the greater the occurrence of 

accommodation spasms. 

 

We also found in our study a positive relationship 

between psychological stress and conformance spasms where 

the current conditions increased psychological stress in 

families, which in turn increased the likelihood of 

conformance spasms in children.  

 

One of the most important features of this study is our 

reliance on cyclopentolate droplets to paralyze the ciliary 

muscle, so the results are more accurate than using personal 

methods in the examination. 

 

4. Conclusion 
Based on these results, we can propose to perform a Shell 

conformity test for all children because of the high prevalence 

of conformance spasms that may be caused by the nature of 

modern life.  
 

Recommendations 
• Routinely perform a Shell Conformity Test for Children. 

• Doing more studies 

 

References 
[1] Giacomo Savini et al., “Influence of Intraocular Lens Haptic Design on Refractive Error,” Journal of Cataract & Refractive Surgery, vol. 

40, no. 9, pp. 1473-1478, 2014. [CrossRef] [Google Scholar] [Publisher Link] 

[2] Dimitri T. Azar, Basic and Clinical Sciences Course. Clinical optics. Section 3, American Academy of Ophthalmology 2019. [Publisher 

Link] 

[3] R.P. Rutstein, K.M. Daum, and J.F. Amos, ”Accommodative Spasm: A Study of 17 Cases,” Journal of the American Optometric 

Association, vol. 59, no. 7, pp. 527-538, 1988. [Google Scholar] [Publisher Link] 

[4] Savleen Kaur et al., “Diplopia after Excessive Smart Phone Usage,” Neuro-Ophthalmology, vol. 43, no. 5, pp. 323-326, 2018.[CrossRef] 

[Google Scholar] [Publisher Link] 

[5] K.M. Daum, “Accommodative Dysfunction,” Documenta Ophthalmologica, vol. 55, pp. 177-98, 1983.  [CrossRef] [Google Scholar] 

[Publisher Link] 

[6] Ernst R. Tamm, and Elke Lütjen-Drecoll, “Ciliary Body, ” Microscopic Research & Technique, vol. 33, no. 5, pp. 390-439, 1996. 

[CrossRef] [Google Scholar] [Publisher Link] 

[7] Ernst R. Tamm et al., “Posterior Attachment of Ciliary Muscle in Young, Accommodating Old, Presbyopic Monkeys,” Investment of 

Ophthalmology and Vision Sciences, vol. 32, no. 5, pp. 1678-1692, 1991. [CrossRef] [Google Scholar] [Publisher Link] 

[8] José Ignacio Fernández-Vigo et al., “Diagnostic Imaging of the Ciliary Body: Technologies, Outcomes, and Future Perspectives,” 

European Journal of Ophthalmology, vol. 32, no. 1, 2021.[CrossRef] [Google Scholar] [Publisher Link] 

[9] J W Rohen, “Scanning Electron Microscopic Studies of the Zonular Apparatus in Human and Monkey Eyes,” Investigative 

Ophthalmology & Visual Science, vol. 18, no. 2, pp. 133-144, 1979. [Google Scholar] [Publisher Link] 

[10] Glasser Adrian et al., “Ultrasound Biomicroscopy of the Aging Rhesus Monkey Ciliary Region,” Optometry and Vision Science, vol. 78, 

no. 6, pp. 417-424, 2001. [Google Scholar] [Publisher Link] 

[11] Helga Kolb, Eduardo Fernandez, and Ralph Nelson, “Webvision: The Organization of the Retina and Visual System [Internet],” 

University of Utah Health Science Center, 1995. [Google Scholar] [Publisher Link] 

[12] Brian P. Danysh, and Melinda K. Duncan, “The Lens Capsule,” Experimental Eye Research, vol. 88, no. 2, pp. 151-164, 2009. [CrossRef] 

[Google Scholar] [Publisher Link] 

[13] Paul L. Kaufman et al., Adler's Physiology of the Eye, 10th ed., St. Louis: Mosby-Yearbook, 2002. [Publisher Link] 

[14] John F. Poyer, B'Ann T. Gabelt, and Paul L. Kaufman, “The Effect of Muscarinic Agonists and Selective Receptor Subtype Antagonists 

on the Contractile Response of the Isolated Rhesus Monkey Ciliary Muscle,” Experimental Eye Research, vol. 59, no. 6, pp. 729-736, 

1994. [CrossRef] [Google Scholar] [Publisher Link] 

[15] Lee Ann Remington, Clinical Anatomy and Physiology of the Visual System, 3rd ed., Elsevier/Butterworth-Heinemann, pp. 1-292, 2012. 

[Google Scholar] [Publisher Link] 

[16] M.B. Wax, and P.B. Molinoff, “Distribution and Properties of Beta-Adrenergic Receptors in Human Iris-Ciliary Body,” Investigative 

Ophthalmology & Visual Science, vol. 28, no. 3, pp. 420-430, 1987. [Google Scholar] [Publisher Link] 

[17] D.G Fleming, and J.L. Hall, “Autonomic Innervation of the Ciliary Body: A Modified Theory of Accommodation,” American Journal of 

Ophthalmology, vol. 48, pp. 287-293, 1959. [Google Scholar] [Publisher Link] 

[18] M. Baumeister, and T Kohnen, “Accommodation and Presbyopia: Part 1: Physiology of Accommodation and Development of 

Presbyopia,” Der Ophthalmologe, vol. 105, no. 6, pp. 597-610, 2008. [CrossRef] [Google Scholar] [Publisher Link] 

 

 

https://doi.org/10.1016/j.jcrs.2013.12.018
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Intraocular+Lens+Haptic+Design+on+Refractive+Error&btnG=
https://journals.lww.com/jcrs/abstract/2014/09000/influence_of_intraocular_lens_haptic_design_on.14.aspx
https://www.amazon.in/Basic-Clinical-Science-Course-BCSC/dp/1615257306
https://www.amazon.in/Basic-Clinical-Science-Course-BCSC/dp/1615257306
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accommodative+spasm%3A+a+study+of+17+cases&btnG=
https://europepmc.org/article/med/3403901
https://doi.org/10.1080/01658107.2018.1518988
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diplopia+after+Excessive+Smart+Phone+Usage&btnG=
https://www.tandfonline.com/doi/abs/10.1080/01658107.2018.1518988
https://doi.org/10.1007/BF00140808
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accommodative+dysfunction&btnG=
https://link.springer.com/article/10.1007/BF00140808
https://doi.org/10.1002/(SICI)1097-0029(19960401)33:5%3C390::AID-JEMT2%3E3.0.CO;2-S
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ciliary+body+Ernst+R.+Tamm%2C+Elke+L%C3%BCtjen-Drecoll&btnG=
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/%28SICI%291097-0029%2819960401%2933%3A5%3C390%3A%3AAID-JEMT2%3E3.0.CO%3B2-S
https://doi.org/10.5283/epub.26876
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Posterior+attachment+of+ciliary+muscle+in+young%2C+accommodating+old%2C+presbyopic+monkeys&btnG=
https://epub.uni-regensburg.de/26876/
https://doi.org/10.1177/11206721211031409
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnostic+imaging+of+the+ciliary+body%3A+Technologies%2C+outcomes%2C+and+future+perspectives&btnG=
https://journals.sagepub.com/doi/full/10.1177/11206721211031409
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Scanning+electron+microscopic+studies+of+the+zonular+apparatus+in+human+and+monkey+eyes&btnG=
https://iovs.arvojournals.org/article.aspx?articleid=2175723
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ultrasound+biomicroscopy+of+the+aging+rhesus+monkey+ciliary+region&btnG=
https://journals.lww.com/optvissci/abstract/2001/06000/ultrasound_biomicroscopy_of_the_aging_rhesus.14.aspx
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Webvision%3A+The+Organization+of+the+Retina+and+Visual+System+%5BInternet%5D&btnG=
https://pubmed.ncbi.nlm.nih.gov/21413389/
https://doi.org/10.1016/j.exer.2008.08.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+lens+capsule&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0014483508002649
https://www.amazon.com/Adlers-Physiology-Eye-Paul-Kaufman/dp/0323011365
https://doi.org/10.1006/exer.1994.1159
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+muscarinic+agonists+and+selective+receptor+subtype+antagonists+on+the+contractile+response+of+the+isolated+rhesus+monkey+ciliary+muscle&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0014483584711596
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+anatomy+and+physiology+of+the+visual+system&btnG=
https://www.google.co.in/books/edition/Clinical_Anatomy_and_Physiology_of_the_V/vyGnpwAACAAJ?hl=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Distribution+and+properties+of+beta-adrenergic+receptors+in+human+iris-ciliary+body&btnG=
https://iovs.arvojournals.org/article.aspx?articleid=2177563
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Autonomic+innervation+of+the+ciliary+body%3A+a+modified+theory+of+accommodation&btnG=
https://pubmed.ncbi.nlm.nih.gov/13823443/
https://doi.org/10.1007/s00347-008-1761-8
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=wtW6AMIAAAAJ&cstart=600&pagesize=100&sortby=pubdate&citation_for_view=wtW6AMIAAAAJ:F9HO9s0W2bwC
https://pubmed.ncbi.nlm.nih.gov/18594896/


Walat Murad et al. / IJMS, 10(6), 19-25, 2023 
 

24 

[19] Bruce J. W. Evans, Pickwell's Binocular Vision Anomalies E-Book 6th ed., Elsevier, 2021. [Publisher Link]  

[20] F.C. Donders, On the Anomalies of Accommodation and Refraction of the Eye : with a Preliminary Essay on Physiological Dioptrics, 

New Siddenham Society, London, 1864. [Publisher Link] 

[21] Alexander Duane, “Studies in Monocular and Binocular Accommodation with their Clinical Applications,” American Journal of 

Ophthalmology, vol. 5, no. 11, pp. 865-877, 1922. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Mark E. Wilkinson, Essential Optics Review for the Boards, F.E.P. International, 2006. [Google Scholar] [Publisher Link] 

[23] William Harvey, and Andrew Franklin, Routine Eye Examination, Elsevier/Butterworth Heineman, pp. 1-152, 2005. [CrossRef] [Google 

Scholar] [Publisher Link] 

[24] Martin P. Koke, “Mechanism of Accommodation,” JAMA Ophthalmology, vol. 27, no. 5, pp. 950-968, 1942. [CrossRef] [Publisher Link] 

[25] Hermann von Helmholtz, and James P.C. Southall, Helmholtz's Treatise on Physiological Optics, New York: Dover, pp. 143-73, 1909.  

[26] D. Jackson Coleman, “Unified Model for Accommodative Mechanism,” American Journal of Ophthalmology, vol. 69, no. 6, pp. 1063-

1079, 1970. [CrossRef] [Publisher Link] 

[27] DJ Coleman, “On the Hydraulic Suspension Theory of Accommodation,” Transactions of the American Ophthalmological Society, vol. 

84, pp. 846-868, 1986. [Google Scholar] [Publisher Link] 

[28] D. Jackson Coleman, and Susan K Fish, “Presbyopia, Accommodation, and the Mature Catenary,” Ophthalmology, vol. 108, no. 9, pp. 

1544-1551, 2001. [CrossRef] [Google Scholar] [Publisher Link] 

[29] R.F Fisher, “Is the Vitreous Necessary for Accommodation in Man?,” British Journal of Ophthalmology, vol. 67, no. 3, 1983. [CrossRef] 

[Google Scholar] [Publisher Link] 

[30] Laura Lindberg, “Spasm of Accommodation,” Duodecim, vol. 130, no. 2, pp. 168-173, 2014. [Google Scholar] [Publisher Link] 

[31] Padmaja Sankaridurg et al., “Comparison of Noncycloplegic and Cycloplegic Autorefraction in Categorizing Refractive Error Data in 

Children,” Journal of Acta Ophthalmology, vol. 95, no. 7, pp. e633–e640, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[32] TJ Zimmerman, and TM Wheeler, “Miotics: Side Effects and Ways to Avoid them,” Ophthalmology, vol. 89, no. 1, pp. 76-80, 1982. 

[CrossRef] [Publisher Link] 

[33] Rohit Shetty et al., “The Role of Aberrometry in Accommodative Spasm after Myopic Photorefractive Keratectomy,” Journal of 

Refractive Surgery, vol. 31, no. 12, pp. 851-853, 2015. [CrossRef] [Google Scholar] [Publisher Link] 

[34] R London, B Wick, and D Kirschen , “Post-Traumatic Pseudomyopia,” Optometry, vol. 74, no. 2, pp. 111-120, 2003.[Google Scholar] 

[Publisher Link] 

[35] A. Kawasaki1, and F.X Borruat, “Spasm of Accommodation in a Patient with Increased Intracranial Pressure and Pineal Cyst,” Klin 

Monbl Augenheilkd, vol. 222, no. 3, pp. 241-243, 2005. [CrossRef] [Google Scholar] [Publisher Link] 

[36] Hussaindeen Jameel Rizwana et al., “Acute Adult Onset Comitant Esotropia Associated with Accommodative Spasm,” Optometry and 

Vision Science, vol. 91, no. 4, pp. 46-51, 2014. [CrossRef] [Google Scholar] [Publisher Link] 

[37] Ozgun Melike Gedar Totuk, and Umit Aykan, “A New Treatment Option for the Resistant Spasm of Accommodation: Clear Lens 

Extraction and Multifocal Intraocular Lens Implantation,” International Journal of Ophthalmology, vol. 11, no. 1, pp. 172-74, 2018. 

[CrossRef] [Google Scholar] [Publisher Link] 

[38] Yuan Yuan Hu et al., “Effect of Cycloplegia on the Refractive Status of Children: The Shandong Children Eye Study,” Plos One, vol. 

10, no. 2, 2015. [CrossRef] [Google Scholar] [Publisher Link] 

[39] Ian G. Morgan et al., “Cycloplegic Refraction is the Gold Standard for Epidemiological Studies,” Acta Ophthalmologica, vol. 93, no. 6, 

pp. 581-585, 2015. [CrossRef] [Google Scholar] [Publisher Link] 

[40] Joel S. Mindel, Chapter 26, Cholinergic pharmacology, Duane Foundation for Clinical Ophthalmology, vol. 3. [Publisher Link] 

[41] José De-Sola Gutiérrez, Rodríguez de Fonseca, and Gabriel Rubio, “Cell-Phone Addiction: A Review,” Frontiers in Psychiatry, vol. 7, 

2016. [CrossRef] [Google Scholar] [Publisher Link] 

[42] Hyo Seok Lee, Sang Woo Park, and Hwan Heo, “Acute Acquired Comitant Esotropia Related to Excessive Smartphone Use,” BMC 

Ophthalmology, vol. 16, no. 37, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[43] R Wojciechowski, “Nature and Nurture: the Complex Genetics of Myopia and Refractive Error,” Clinical Genetics, vol. 79, no. 4, pp. 

301-320 2011. [CrossRef] [Google Scholar] [Publisher Link] 

[44] Savleen Kaur et al., Diplopia after Excessive Smart Phone Usage, Neuro-Ophthalmology, vol. 43, no. 5, pp. 323-326, 2019. [CrossRef] 

[Google Scholar] [Publisher Link] 

[45]  Sachitanand Singh, Kaushal Kishor Sah, and Rajeswari Kesavan, Prevalence of Adaptive Anomalies in Secondary School Children Aged 

13 to 17 Years in Clinical Populations,” International Journal of Innovative Science and Research Technology, vol. 5, no. 3, 

2020.[Publisher Link] 

[46] Hoy S. Shin, Sang C. Park, and Chun M. Park, “Relationship between Accommodative and Vergence Dysfunctions and Academic 

Achievement for Primary School Children,” Ophthalmic and Physiological Optics, vol. 29, no. 6, pp. 615-24 2009. [CrossRef] [Google 

Scholar] [Publisher Link] 

 

https://www.amazon.in/Pickwells-Binocular-Vision-Anomalies-Book-ebook/dp/B08SQ9XQRV
https://wellcomecollection.org/works/w3eybeu8
https://doi.org/10.5555/uri:pii:S0002939422907937
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Studies+in+Monocular+and+Binocular+Accommodation%2C+with+Their+Clinical+Application&btnG=
https://www.ajo.com/article/s0002-9394(22)90793-7/fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Essential+Optics+Review+for+the+Boards&btnG=
https://books.google.co.in/books/about/Essential_Optics_Review_for_the_Boards.html?id=ngGzZe-5PBYC&redir_esc=y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Routine+eye+examination&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Routine+eye+examination&btnG=
https://www.google.co.in/books/edition/Routine_Eye_Examination/SDWNzwEACAAJ?hl=en
http://doi.org/10.1001/archopht.1942.00880050120009
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/616462
https://doi.org/10.1016/0002-9394(70)91057-3
https://www.sciencedirect.com/science/article/abs/pii/0002939470910573
https://scholar.google.co.in/scholar?q=On+the+hydraulic+suspension+theory+of+accommodation.&hl=en&as_sdt=0,5&as_vis=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1298753/
https://doi.org/10.1016/S0161-6420(01)00691-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Presbyopia%2C+Accommodation%2C+and+the+Mature+Catenary&btnG=
https://www.aaojournal.org/article/S0161-6420(01)00691-1/fulltext
http://dx.doi.org/10.1136/bjo.67.3.206
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Is+the+vitreous+necessary+for+accommodation+in+man%3F&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1040010/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=%5BSpasm+of+accommodation%5D&btnG=
https://europepmc.org/article/med/24605432
https://doi.org/10.1111/aos.13569
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Comparison+of+noncycloplegic+and+cycloplegic+autorefraction+in+categorizing+refractive+error+data+in+children&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.13569
https://doi.org/10.1016/s0161-6420(82)34866-6
https://europepmc.org/article/med/7070779
https://doi.org/10.3928/1081597X-20151118-02
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=The+Role+of+Aberrometry+in+Accommodative+Spasm+After+Myopic+Photorefractive+Keratectomy&btnG=
https://journals.healio.com/doi/abs/10.3928/1081597X-20151118-02
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Post-traumatic+pseudomyopia&btnG=
https://europepmc.org/article/med/12585738
https://doi.org/10.1055/s-2005-857976
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Spasm+of+accommodation+in+a+patient+with+increased+intracranial+pressure+and+pineal+cyst&btnG=
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-2005-857976
https://doi.org/10.1097/OPX.0000000000000182
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Acute+adult+onset+comitant+esotropia+associated+with+accommodative+spasm&btnG=
https://journals.lww.com/optvissci/Fulltext/2014/04001/Acute_Adult_Onset_Comitant_Esotropia_Associated.10.aspx
https://doi.org/10.18240%2Fijo.2018.01.28
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=A+new+treatment+option+for+the+resistant+spasm+of+accommodation%3A+clear+lens+extraction+and+multifocal+intraocular+lens+implantation&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5767676/
https://doi.org/10.1371/journal.pone.0117482
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Cycloplegia+on+the+Refractive+Status+of+Children%3A+The+Shandong+Children+Eye+Study&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0117482
https://doi.org/10.1111/aos.12642
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cycloplegic+refraction+is+the+gold+standard+for+epidemiological+studies&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.12642
http://www.oculist.net/downaton502/prof/ebook/duanes/pages/contents.html#v9
https://doi.org/10.3389/fpsyt.2016.00175
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cell+Phone+Addiction%3A+A+Review&btnG=
https://www.frontiersin.org/articles/10.3389/fpsyt.2016.00175/full
https://doi.org/10.1186/s12886-016-0213-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Acute+acquired+comitant+esotropia+related+to+excessive+Smartphone+use.+BMC+Ophthalmol&btnG=
https://link.springer.com/article/10.1186/s12886-016-0213-5
https://doi.org/10.1111/j.1399-0004.2010.01592.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nature+and+upbringing%3A+the+complex+genetics+of+myopia+and+refractive+error.+Clean+Genet&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1399-0004.2010.01592.x
https://doi.org/10.1080/01658107.2018.1518988
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diplopia+after+Excessive+Smart+Phone+Usage&btnG=
https://www.tandfonline.com/doi/abs/10.1080/01658107.2018.1518988
https://ijisrt.com/prevalence-of-accommodative-anomaly-in-high-school-children-age-from-13-to-17-year-in-clinical-population
https://doi.org/10.1111/j.1475-1313.2009.00684.x
https://scholar.google.com/scholar?q=Relationship+between+accommodative+and+vergence+dysfunctions+and+academic+achievement+for+primary+school+children&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Relationship+between+accommodative+and+vergence+dysfunctions+and+academic+achievement+for+primary+school+children&hl=en&as_sdt=0,5
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1475-1313.2009.00684.x


Walat Murad et al. / IJMS, 10(6), 19-25, 2023 
 

25 

[47] M. Shiman et al., “Prevalence of Vision and Ocular Disease Conditions in a Clinical Pediatric Population,” J Am Optom Assoc,  vol. 67, 

no. 4, pp. 193-202, 1996. [Google Scholar] [Publisher Link] 

[48] Rupali Preeti Sharma, Sourav Ghosh and Prem Kumar Singh, “Incidence of Accommodative Excess Reported at Binocular Vision 

Therapy clinic of a Tertiary Eye Care Centre Among School Children during Pandemic Lockdown,” Journal of Optometry and 

Ophthalmology, vol. 3, no. 1, pp. 1-11, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

 

 

 
 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+vision+and+ocular+disease+conditions+in+a+clinical+pediatric+population&btnG=
https://pubmed.ncbi.nlm.nih.gov/8888829/
https://doi.org/10.37191/Mapsci-JOO-3(1)-020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Incidence+of+Accommodative+Excess+Reported+at+Binocular+Vision+Therapy+clinic+of+a+Tertiary+Eye+Care+Centre+Among+School+Children+during+Pandemic+Lockdown&btnG=
https://maplespub.com/article/incidence-of-accommodative-excess-reported-at-binocular-vision-therapy-clinic-of-a-tertiary-eye-care-centre-among-school-children-during-pandemic-lockdown

