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Introduction

Vision loss may be prevented by correcting refractive problems that go untreated. Uncorrected
refractive errors were the second biggest cause of worldwide blindness in 2015, according to a new
systematic review and meta-analysis based on global data. More than half of the 237.(1) million persons
with moderate to severe vision impairment globally had uncorrected refractive problems, according to
the same research. (2) The precise assessment of refractive errors is essential for a successful repair and
improvement in vision. Some of the most common procedures for evaluating refractive errors, like as
retinoscopy and autorefractometry, have been introduced in the clinic throughout the years.

In terms of evaluating refractive errors, retinoscopy and autorefractometry are both excellent
procedures. However, retinoscopy is a time-consuming procedure that suffers from some degree of
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interobserver variability. (3) Patients tend to prefer autorefraction over retinoscopy since it is less time-
consuming, easier to use, and more comfortable for them. The results of studies comparing retinoscopy
with autorefraction, especially in youngsters, have been inconsistent. (4-6) When the inconsistencies are
examined, it seems that they are the consequence of a mix of variables, including differences in
autorefractors, retinoscopy experience, cycloplegic kind and regimen, and the research population's age.
()

The Plusoptix A09 photorefractor series (Plusoptix GmbH, Nurnberg, Germany) provides precise
refraction and pupil and ocular alignment measurements. Many studies have raised doubts about
Plusoptix's validity and reliability, claiming it underestimates hyperopic refractive error even in its most
recent models (8)

Some research have looked at the accuracy of the photorefraction with cycloplegia, but the results
of such investigations have been controversial. A reduction in the accuracy of cylinder power and axis
measurements, as well as an increase in the detection of hyperopia, have been observed by (9).
According to (10) and (11), erroneous findings were produced when cyclopentolate was used in
photorefraction studies to determine refractive errors in Kids.

Correction of significant refractive errors in childhood is necessary to prevent amblyopia and
strabismus. The educational and employment opportunities of otherwise healthy people is limited due
to uncorrected refractive error and amblyopia.1 The risk of loss of vision in the fellow eye increases in
amblyopia and increases financial burden.2 Earlier onset of refractive error results in twice the blind
person years compared to cataract.(12)

An accurate estimate of refractive status can be obtained with cycloplegic retinoscopy performed
by skilled optometrists; however, the number of professionals available to perform retinoscopy
accurately does not meet the need. Supplementary, manual retinoscopy is tedious, time consuming, with
high inter-observer variability and difficult, even when performed by experienced optometrists .(13) This
can be overcome by autorefractors, which are free of operator bias, do not need skilled optometrists and
can be operated with ease. There are studies, which compare noncycloplegic autorefraction and
cycloplegic retinoscopy. (14) Myopic overcorrection has been reported with autorefractor without
cycloplegia as compared to retinoscopy. (15) Excess accommodative effort is exerted by children who
wear spectacles that are significantly too much minus. Accommaodative effort is known to be associated
with progression of myopia. (16) Thus, it is advisable to correct patients with myopia appropriately
and not overcorrect them.

In children, noncycloplegic refractions are prone to significant errors, largely due to an active
accommodation response. Mostly, there is a myopic shift in refractive error leading to an overestimation
of myopia or an underestimation of hyperopia and thus a biased classification of the refractive error of
the eye (17,18). Therefore, an assessment of the refractive error of the eye under cycloplegia is
considered to be the standard for refractive error measurements in children . However, many
impediments remain to the use of cycloplegia in children, such as lack of availability of cycloplegic
drops, lack of regulatory approval for the use of cycloplegics by opticians and optometrists and
unwillingness of parents or caregivers to have their child subjected to cycloplegia due to inconvenience
associated with blurred near vision. Moreover, some population-based studies and school screenings are
unable to invest in cycloplegic assessments due to lack of resources, time, expense and issues with
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obtaining parental consent. In these situations, the widespread use of noncycloplegic refraction to
determine ocular refractive error status continues (19-21).

Refractive error has been chosen as an endpoint in countless clinical studies, including trials on
cataract surgery (22), refractive surgery [23], pediatric ophthalmology [24] and others [25]. The
precision of refraction is affected by accommodation which leads to a myopic shift, especially in
children, who have a wider accommodative range. Therefore, cycloplegic refraction is common practice
in children to ensure accurate assessment of refractive error [26]. Conflicting evidence exists regarding
the need for cycloplegic measurement in adolescents and young adults. While the data from the Tehran
Eye Study [27] and Beaver Dam Offspring Study [28] both support the notion that cycloplegia is
necessary in young adults, a recent study by (27). concluded that cycloplegia is warranted for adolescents
but not for young adults [29].

Sight is a precious gift of God to mankind and impairment of vision is one of the worst human
disabilities. Uncorrected refractive errors are one such visual impairment which poses a public health
problem among different population groups.1 Refractive errors in children should be identified and
corrected as early as possible to prevent irreversible vision loss secondary to amblyopia and strabismus.
(30) Different techniques of measurement of refractive error are available for children.

Most children require cycloplegic refraction because of their high amplitude of accommodation.
Cycloplegic drugs are used for paralysis of accommodation.3 Methods of objective refraction are
retinoscopy and autorefraction.4 In a developing country like India, the number of professionals
available to perform cycloplegic retinoscopy accurately does not meet the demand. Nowadays,
autorefractometer is used because of the heavy patient load in ophthalmology clinics. It is a relatively
easy and quick technique and is appreciated well by the patients. (31)

Although noncycloplegic measurements are considered unreliable in determining the refractive
error of an individual eye, it is of interest to determine if, with appropriate modelling, the data can aid
in categorizing refractive error groups and in identifying populations at risk that need further evaluation
with cycloplegic refraction. In this respect, a better understanding of the biological factors at play can
improve our knowledge of the measurement bias. Indeed, a previous study found that age and baseline
refractive error played a role but concluded that despite correcting for these factors, the individual RE
were still variable (32). Because UCVA is relied upon to detect ocular disorders including RE,
noncycloplegic autorefraction was combined with UCVA to improve the sensitivity of noncycloplegic
refraction in screening and further referral (33).

Clinical significance

Calculated the prevalence of a clinically significant difference Overall, eyes showed a clinically
meaningful change. Following the hyperopic and myopic groups came the mixed astigmatic group with
the greatest frequency. Sphere differences were seen in seven of the eyes with clinically significant
differences. Few individuals had a clinically meaningful change in cylindrical value or axis We
separated the youngsters into two groups: those under the age of six, In children under the age of six,
the frequency of clinically significant differences was much higher than in children older than six years
of age
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Conclusion:

The autorefractor correctly recognizes refractive groups, to put it all up... For myopia, the best
validity test profile was used. Clinically meaningful differences in the length of power vectors obtained
by autorefractometer and retinoscopy were more pronounced in younger patients and those with mixed
astigmatism, despite the lack of statistical significance. As a result, older children with refractive
problems may be diagnosed and treated using this technology. Retionoscopy should be used to confirm
the diagnosis in instances with mixed astigmatism and in children under the age of ten.

References:

1. Flaxman SR, Bourne RRA, Resnikoff S, et al. Global causes of blindness and distance vision
impairment 1990-2020: a systematic review and meta-analysis. Lancet Glob Health.
2017;5(12):e1221-e1234. doi:10.1016/S2214-109X(17)30393-5

2. Safir A, Hyams L, Philpot J, Jagerman LS. Studies in refraction. 1. The precision of
retinoscopy. Arch Ophthalmol. 1970;84(1):49-61.
doi:10.1001/archopht.1970.00990040051013

3. Asiedu K, Kyei S, Ampiah EE. Autorefraction, retinoscopy, javal’s rule, and Grosvenor’s
modified javal’s rule: the best predictor of refractive astigmatism. J Ophthalmol.
2016;2016:3584137. doi:10.1155/2016/3584137

4. Guha S, Shah S, Shah K, Hurakadli P, Majee D, Gandhi S. A comparison of cycloplegic
autorefraction and retinoscopy in Indian children. Clin Exp Optom. 2017;100(1):73-78.
doi:10.1111/cx0.12375

5. Hashemi H, Khabazkhoob M, Asharlous A, Yekta A, Emamian MH, Fotouhi A.
Overestimation of hyperopia with autorefraction compared with retinoscopy under
cycloplegia in school-age children. Br J Ophthalmol. 2018;102(12):1717-1722.
doi:10.1136/bjophthalmol-2017-311594

6. Naidoo KS, Raghunandan A, Mashige KP, et al. Refractive error and visual impairment in
African children in South Africa. Invest Ophthalmol Vis Sci. 2003;44(9):3764-3770.
doi:10.1167/iovs.03-0283

7. Pokupec R, Mrazovac D, Popovic-Suic S, Mrazovac V, Kordic R, Petricek 1. Comparison
between refractometer and retinoscopy in determining refractive errors in children—false
doubt. Coll Antropol. 2013;37(Suppl 1):205-208.

8. Prabakaran S, Dirani M, Chia A, et al. Cycloplegic refraction in preschool children:
comparisons between the hand-held autorefractor, table-mounted autorefractor and
retinoscopy.  Ophthal  Physiol  Opt.  2009;29(4):422-426.  doi:10.1111/j.1475-
1313.2008.00616.x

9. Rotsos T, Grigoriou D, Kokkolaki A, Manios N. A comparison of manifest refractions,
cycloplegic refractions and retinoscopy on the RMA-3000 autorefractometer in children aged
3to 15 years. Clin Ophthalmol. 2009;3:429-431. doi:10.2147/OPTH.S5145

10. Jorge J, Queiros A, Almeida JB, Parafita MA. Retinoscopy/autorefraction: which is the best
starting point for a noncycloplegic refraction? Optom Vis Sci. 2005;82(1):64—-68.

940 " Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CAJMNS Volume: 04 Issue: 05 | Sep-Oct 2023 I

11. Z. Rajavi, H. Sabbaghi, A. S. Baghini, M. Yaseri, K. Sheibani, and G. Norouzi, “Accuracy
and repeatability of refractive error measurements by photorefractometry,” Journal of
Ophthalmic and Vision Research, vol. 10, no. 3, pp. 221-228, 2015.

12. A. Payerols, C. Eliaou, V. Trezeguet, M. Villain, and V. Daien, “Accuracy of PlusOptix A09
distance refraction in pediatric myopia and hyperopia,” BMC Ophthalmology, vol. 16, no. 1,
p. 72, 2016.

13. T. Schimitzek and W. A. Lagréze, “Accuracy of a new photorefractometer in young and adult
patients,” Graefe’s Archive for Clinical and Experimental Ophthalmology, vol. 243, no. 7,
pp. 637—645, 2005.

14. A. K. Yilmaz, O. Uretmen, and S. Kose, “Accuracy of Plusoptix S04 in children and teens,”
Canadian Journal of Ophthalmology, vol. 46, no. 2, pp. 153-157, 2011.

15. O. Ozdemir, Z. Ozen Tunay, 1. S. Petri¢li, D. Ergintiirk Acar, and M. K. Erol, “Comparison
of non-cycloplegic photorefraction, cycloplegic photorefraction and cycloplegic retinoscopy
in children,” International Journal of Ophthalmology, vol. 8, no. 1, pp. 128-131, 2015.

16. Choong YF, Chen AH, Goh PP. A comparison of autorefraction and subjective refraction with
and without cycloplegia in primary school children. Am J Ophthalmol 2006; 142: 68—74.

17. Kirschen D, Isenberg SJ. The effectiveness of an autorefractor with eye-tracking capability in
pediatric patients. J AAPOS 2014; 18: 217-221.

18. Kinge B, Midelfart A, Jacobsen G. Clinical evaluation of the Allergan Humphrey 500
autorefractor and the Nidek AR-1000 autorefractor. Br J Ophthalmol 1996; 80: 35-39.

19. Thibos LN, Wheeler W. Power vector: An application of Fourier analysis to the description
and statistical analysis of refractive error. Optom Vis Sci 1997; 74: 367-375.

20. Tongue AC. Refractive errors in children. Pediatr Clin North Am. 1987; 34(6):1426-1437.

21. Williams C, Lumb R, Harvey I, Sparrow J. Screening for refractive errors with the Topcon
PR2000 Pediatric Refractometer. Invest Ophthalmol Vis Sci. 2000;41(5):1031-1037.

22. Nayak BK, Ghose S, Singh JP. A comparison of cycloplegic and manifest refractions on the
NR-1000F (an objective auto refractometer). Br J Ophthalmol. 1987;71(1):73-75.

23. Good MG, Mazow ML, Prager TC. Accuracy of the Nidek ARK-900 objective refractor in
comparison with retinoscopy in children ages 3 to 18 years. Am J Ophthalmol.
1998;126(1):100-108.

24. Berman M, Nelson P, Caden B. Objective refraction: comparison of retinoscopy and
automated techniques. Am J Optom Physiol Opt. 1984;61(3):204-2009.

25. Williams KM, Verhoeven VJ, Cumberland P, Bertelsen G, Wolfram C, Buitendk GH, et al.
Prevalence of refractive error in Europe: the European eye epidemiology (E3) Consortium.
European journal of epidemiology. 2015 Apr; 30(4): 305-15.

26. Baird PN, Saw SM, Lanca C, Guggenheim JA, Smith I1l EL, Zhou X, et al. Myopia. Nature
Reviews Disease Primers. 2020 Dec; 6(1): 1-20

27. Ruiz HM, Fernandez-Agrafojo D, Cardona G. Correlation and agreement between the
Mohindra and cycloplegic retinoscopy techniques in children. Archivos de la Sociedad
Espafiola de Oftalmologia. 2022 Jan; 97(1): 9-16.

941 " Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CAJMNS Volume: 04 Issue: 05 | Sep-Oct 2023 I

28. Pei R, Liu Z, Rong H, Zhao L, Du B, Jin N, et al. A randomized clinical trial using
cyclopentolate and tropicamide to compare cycloplegic refraction in Chinese young adults
with dark irises. BMC ophthalmology. 2021 Dec; 21(1): 1-9.

29. Leon A, Estrada JM, Roseneld M. Age and the amplitude of accommodation measured using
dynamic retinoscopy. Ophthalmic and Physiological Optics. 2016 Jan; 36(1): 5-12.

30. Mirzajani A, Heirani M, Jafarzadehpur E, Haghani H. A comparison of the Plusoptix S08
photorefractor to retinoscopy and cycloretinoscopy. Clinical and Experimental Optometry.
2013 Jul; 96(4): 394-9.

31. Vricella M. Refraction in the Pediatric Eye Examination. InThe Pediatric Eye Exam Quick
Reference Guide: Oce and Emergency Room Procedures 2022: 126-154.

32. Morgan IG, Iribarren R, Fotouhi A, Grzybowski A. Cycloplegic refraction is the gold standard
for epidemiological studies. Acta Ophthalmologica. 2015 Sep; 93(6):

33. Mirzajani A, Vishteh RA, Khalilian M. Introducing a new method of retinoscopy for
refraction of infants and young children: The “Mirza” tele lens retinoscopy. Journal of
Optometry. 2021 Jul ; 14(3): 254-62.

942 " Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



