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Study Protocol

%ssessing the Efficacy of Low-Dose Topical Atropine (0.01%) for
Controlling the Progress of Myopia Among School Children\

Abstract:

has dramatically risen
vision loss. A number of studies reflect on the effectiveness of low concentration atropine in
controlling myopia. Atropine is used topically as a cycloplegic for the accommodation reflex
and as a mydriatic for pupillary dilatation. Since myopia is leading cause of diminution of
vision in early childhood, use of atropine (0.01%) in early stages can provide regression in
myopic changes in eye. This study aimed to assess the change in spherical equivalent,
changes in axial and keratometry values and retinal degenerative changes in cases of
myopia treated with low dose atropine.

Methodology: The enrolled cases of myopia will undergo thorough ophthalmological
examination and will be randomized into intervention and control groups. All cases in
intervention group will be treated with low dose atropine (0.01%) eye drops at night and
will be followed up every 6 months for examination. The control group will be provided
refractive spectacles and also followed up every 6 months. The data from both groups M
be\compared and analysed.

Conclusion: Use of atropine (0.01%) in early stages can provide regression in myopic
changes in eye.

Keywords- Children, Vision, Myopia control, low dose atropine (0.01%),

Introduction:

Myopia or nearsightedness is a type of refractive error characterized by discrepancy
between optical power and axial length of the eyeball leading to focusing of light just before
the retina. Myopia is the condition in which parallel light rays from infinity, as they refract
on cornea and lens, intersect at a focal point just before the retina when the
accommodation is at rest. (%)

H—is‘Myopia\ is one of the most common abnormalities of human eyes and its incidence has
dramatically risen }i-n—'meielenee\in the last few decades. It was included as a priority in the
‘Vision 2020’ initiative by the World Health Organization’s Global Initiative for the
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Elimination of Avoidable Blindness because it has become a public health problem.
According to recent reviews, it has been projected ‘“chat approximately 2.5 billion people are

likely to develop Myopia by the year 2020. @

Recent evidence indicates an increasing prevalence of myopia. There is also a tendency to
be seen in the younger population over the last 20 to 30 years. (3-5)

The most prevalent form of myopia worldwide is axial myopia which is caused because of
the lengthening of the axial length of the eyeball.

Increase in the axial length starts during childhood, especially during adolescent growth
period and an increase in axial length proportionally increases the risks of myopia related
complications.

The increased axial length considerably enhances the risk of degenerative changes in retina
including chorioretinal atrophic patches at the macula, Foster-Fuchs’ spot, cystoid
degeneration, lattice degeneration, total retinal atrophy, posterior staphyloma.

Preventing myopia progression during childhood is the most effective way to decrease
myopia related complications in children. One of the principal causes of vision loss is the
lack of correction of myopia.

Presently, the fundamental mechanism for the progression and development of myopia
remains ambiguous; nonetheless, it has been discerned that the environment and individual
genetics play a major role in determining the axial length. (©)

There is strong evidence to point that the optical environment plays a major role in
determining the axial length. Gene therapy might be used in the future to determine the
increase in axial length. (3,7.8)

As determined by the Sydney Myopia Study outdoor activity is a protective factor against
myopia progression, activities involving near distance work have a poor effect, even when
parental myopia and ethnicity have been accounted for. (9, 0)

Myopia is said to be the sixth most important causation of vision loss and it has been
observed among young adults that most of the myopia related complications have started
manifesting among them. (3,11)

\In a population-based cross-sectional study, The Central India Eye and Medical Study which

was conducted in a rural area lecated—approximately-40-km-from-Nagpurand-itlearnt-that
the prevalence of myopia(>0.5D) was 17.0+O.6%.\
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Prevalence of myopia of more than -1.0 D was 13.0+0.5% and more than -6.0 D, was 0.9-
1.4% High myopia, greater than 8 D, was found in 0.4-0.1% of the subjects. (12)

Another study dictated that amongst children in schools aged 5 to 15 years old, the
prevalence of myopia was 3.4 %. (3)

This drug is a competitive and non-selective antagonist of the muscarinic acetylcholine
receptors.

lAtropine is used topically as a cycloplegic for the accommodation reflex and as a mydriatic
for pupillary diIatation.\
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Background and rationale:]

Myopia is the most widespread refractive error present. Distant objects remain blurred in
the uncorrected state because of anterior focusing of these rays in front of the retina. The
distant point of the eye recedes to a finite point. Because of myopia, objects appear to be
out of focus and may lead to headaches and eyestrain. (15-17)

Myopia is—lassified can be Simple or Pathological. Furthermore, based on the diopteric
power of the corrective lens used, myopia is classified as low, moderate and high. Myopia is
treated by optical correction. Concave lenses with the required minus power is the
treatment of choice

Atropine sulphate is the sulphate salt of atropine (Alkaloid) a derivative of Atropa
belladonna. It can be derived from other plants of the Solanaceae family as well namely
Datura stramonium, Mandragora officinarum, and Hyoscyamus niger. (18)

Structure- It is composed of tropine (organic base) and tropic (an aromatic) which join
together to form an organic ester.

Mechanism of Action- atropine is a nonselective and an anti-muscarinic receptor agonist. It
has an affinity for the 5 subtypes of muscarinic acetylcholine receptors which are M1 to M5
receptors.

EFFECTS AND DURATION OF ACTION OF TOPICAL APPLICATION (1%)-

1. Mydriasis- It is the dilation of pupils and it starts in 30 min and completely terminates in 7
to 10 days

2. Cycloplegia- It is the paralysis of ciliary muscles leading to loss of accommodation. Starts
in 40min and completely terminates in 10 days to 2 weeks.

Side Effects — they include sensitivity to light (temporary) and blurring of near vision.
Exposure to increased levels of ultraviolet light for a long term may be harmful to the retina
and the lens which is yet to be seen in any literature.

ROLE IN REDUCING MYOPIA PROGRESSION

A variety of mechanisms have been hypothesised regarding but none of them have been
able to completely explain the exact mechanism by which atropine reduces eyeball growth.

It was postulated that the mechanism by which atropine exerts its action on smooth ciliary
muscles by cycloplegia and blocks the accommodative function of the eye but this was
refuted in animal studies where even after the optic nerve was sectioned or Edinger—
Westphal(m)JcIeus was destroyed development or recovery of experimental myopia was not
inhibited.*

It was suggested in a study that atropine might be effective by alteration of the process of
retinal neurotransmission due to presence of muscarinic receptors in amacrine cells of the
retina but even when cholinergic amacrine cells were destroyed, axial elongation took place
and was not inhibited by atropine. (20)
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It was suggested that ocular growth inhibition might be mechanistically linked to choroidal
thickening due to the fact that atropine leads to cause rapid and transient thickening of
choroid and the choroid has a vital role in emmetropization by the process of modifying the
thickness as well as changing the retinal image plane when the image defocused. )

RATIONALE

Since myopia is leading cause of diminution of vision in early childhood, use of atropine
(0.01%) in early stages can provide regression in myopic changes in eye. This kind of study
has not been done yet in this region, therefore, we want to conduct this study.

Similar studies that have conducted elsewhere have proven the effectiveness and
advantages of using variety of low concentrations of atropine for controlling myopia
progression.

Hence we will be undertaking this study to prove the clinical effectiveness and efficacy of
using low dose atropine (0.01%) to reduce the progression of myopia in Indian youth.

Objectives:

1. To study the change in spherical equivalent in cases of Myopia control and treated with
low dose atropine

2. To study the changes in axial length in cases of Myopia control and treated with low dose
atropine

3. To study the changes in keratometric values in cases of Myopia control and treated with
low dose atropine

4. To study the retinal degenerative changes in cases of Myopia control and treated with
low dose atropine

Trial design: Case-Control Comparative Study.

Methodology:

o rThe study will follow the principles of the Helsinki Declaration, and approval from the
institutional ethics committee of DMIMSU will be taken.

e All subjects will be explained the purpose and potential implications of the study and
informed consent will be taken from them. |
e SETTINGS: All the procedures will be conducted at the Department of Ophthalmology in
Acharya Vinoba Bhave Rural Hospital (AVBRH), Sawangi.
e RESEARCH DESIGN: Prospective, Randomized comparative study
e PARTICIPANTS: WI patients \with myopia coming to Ophthalmology department of
AVBRH W—be \selected for the study after taking inclusion and exclusion criteria into
consideration.
e |INCLUSION CRITERIA:
1. Age: 6years-15years
2. Myopia = 2.00 D (cycloplegic refraction; spherical equivalent)
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3. No prior or current treatment for preventing myopia progression (bifocals /
progressive addition lenses / orthokeratology)
4. Patients willing to participate in the study wil-be eligible for inclusion.

e EXCLUSION CRITERIA:

Refractive Myopia

Best corrected visual acuity < 6/12
Astigmatism>1.5D

Ocular hypertension / Glaucoma

Amblyopia

Topical atropine eye drops allergy

History of previous intraocular surgery

Systemic diseases associated with myopia including Stickler syndrome, Marfan
syndrome,etc

9. Patients with cardiac or severe respiratory disorders
10. Lack of consent for participating in the study

NV REWNE

Sample size:
Sample Size formula with desired error of margin

n = (Zas2)> P. (1-P)
d?

Where;

Zy is the level of Significance at 5% i.e. 95%.

Confidence interval =1.96
P= Prevalence of Myopia in school going children (13) = 3.4% = 0.034

d= Desired error of margin = 4% = 0.04

n = 1.96%X 0.034 X (1-0.034)

0.04%
=78.85

= 80 patients needed in each group

]Methods: |

Data collection setheds: procedures

h’he study will follow the principles of the Helsinki Declaration, and approval from the
institutional ethics committee of DMIMSU will be taken\. Patients with myopia presenting to

Comment [M16]: Avoid it.

Note that under methodology session,
there are study area & setting,
selection criteria, sample size
determination, sampling technique,
data collection tools and criteria,
operational definition and statistical
analysis

[ Comment [M17]: Add it

Comment [M18]: This is Part of
ethics, not part of it




197
198
199
200
201
202
203
204
205
206
207
208
209
210

211

212
213
214

215

216

217
218
219
220

221
222
223

224

225

226
227
228

229
230
231
232
233

234
235
236
237

the Ophthalmology OPD will be selected based on the inclusion and exclusion criteria. LAII
patients will be explained the nature of the study and an informed consent will be taken
from them. Consent will be in local language to ensure validity. Patients will undergo a
comprehensive ophthalmological test, including best-corrected visual acuity, slit-lamp
examination and IOP calculation will be performed on all patients. Autorefractometry,
streak retinoscopy and keratometry will be will be done. Subjective Refraction will be done
for every patient and spectacles will be given to the patient for constant use. Fundus
examination post pupillary dilatation with Tropicamide will be done. Axial length
measurement will be taken using A-Scan. Case group patients will be prescribed Atropine
(0.01%) eye drops to be administered one drop in both eyes at night. Control group patients
will be prescribed only refractive spectacles. Patients will be advised to come to OPD for
follow up after 6 months, 1 year, 1.5 years and finally at 2 years. Refraction and axial length
will be done for both cases and control group patients at every follow up visit. Correlation of
all data will be done.

Statistical methods: Statistical analysis will be done by using statistics in terms of
differential and inferential method using chi square test, students square T test and
unpaired T test analysis will be done, p<0.05 will be considered as level of significance.

Results:

This is a prospective randomized case control study of 200 patients assigned to treatment
with low dose atropine (0.01%).All patients in both the case and control groups will have a 6
monthly follow up for a period of 2 years. Study parameters will be compiled and cases and
controls will be compared.

The study will be done for a period of two years (January 2020 to January 2022) at AVBRH
hospital. ]Institutional Ethical Committee permission will be taken. Informed consent will be
obtained from each patient. |

Discussion:

There are several clinical trials to support the impact of atropine in slowing eye
development, however there is a lack of understanding of the mechanism leading to
reduced elongation along the axial axis of the eye and the site of action.

The Atropine for the Treatment of Myopia 1 (ATOM 1), a randomized controlled trial
involving }400 children|in the age group 6 to 12 years over a period of 2 years ,
established that 1% atropine eye drops reduced myopia progression to -0.28+0.92 diopters
(D), compared with -1.20+0.69 D in the placebo group, with a 77% decrease in myopia
progression with no axial elongation. (22)

It is possible to effectively monitor the development of myopia in children by administering
low-dose atropine eye drops. Atropine's success in regulating the development of myopia is
dose-dependent. Higher doses have been found to be more effective, but higher doses
appear to be associated with increased side effects such as photophobia, poor near vision,
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and rebound effects after atropine cessation, which are seen at higher doses. Low dose of
atropine does not lead to these side effects. ** 2

Moderate and low dosage concentrations of atropine (0.01%, 0.025%, 0.05%, and 0.1%)
have shown positive results in controlling myopia progression in children with least number
of side effects, convenience in use and rare rebound effects post discontinuation. In a study
conducted by Yam et al and Moon and Shin, it was reported that different atropine doses
had varying progression effects on myopia with 0.01 ]percentL 0.025 percent and 0.05
percept atropine administration, but the dose-dependent side effects were only in the study
of Yam et al, contrary to Moon and Shin study where these effects were not seen. (23-28)

According to the ATOM2 study that was conducted over a 5-year follow-up period, the high
effectiveness of low-dose atropine was exhibited at a concentration of 0.01 percent in
delaying advancement of myopia with less visual side effects in comparison with higher
doses of atropine. As a way of successful management of myopia, 0.01 percent atropine is
much more tolerable and suitable for patients. (25,30)

Since myopia is leading cause of diminution of vision in early childhood, use of atropine
(0.01%) in early stages can provide regression in myopic changes in eye. This kind of study
has not been done yet in this region, therefore, we want to conduct this study.

Similar studies that have performed elsewhere have shown the effectiveness and benefits of
using various low doses of atropine for myopia. Few of the related studies were reviewed
(3136 Related cases were also reported by Mulet et. al. 57 and Shaikh et. al. 84,

We will therefore conduct this research to demonstrate the clinical effectiveness and
efficacy of low-dose atropine (0.01 percent) in reducing myopia advancement in Indian
adolescents.

Conclusionfn)

Limitations

e This research has a limited sample size and needs a larger sample size to validate these
outcomes
e Short follow up period for each subject.

REFERENCES

1. Ophthalmology 5th edition, by Myron Yanoff and Jay S. Duker, Part 2; Optics and
Refraction; Page 31

2. Morgan IG, Ohno-Matsui K & Saw SM (2012): Myopia. Lancet 379: 1739-1748.

3. Shih KC, Chan TC, Ng AL, et al. Use of Atropine for Prevention of Childhood Myopia
Progression in Clinical Practice. Eye Contact Lens. 2016; 42 (1):16-23.

4. Lam CS, Lam CH, Cheng SC, et al. Prevalence of myopia among Hong Kong Chinese
schoolchildren: Changes over two decades. Ophthalmic Physiol Opt 2012; 32:17-24.

Comment [M23]: Replace the word
percept by % in the whole document

[Comment [M24]: Conclusion???? }

Comment [M25]: Reduce using old
references




275
276
277

278
279

280
281

282

283
284

285
286

287
288

289
290

291
292
293

294
295

296
297
298

299
300

301
302
303

304
305

306

307
308
309

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dirani M, Chan YH, Gazzard G, et al. Prevalence of refractive error in Singaporean
Chinese children: The stabismus, amblyopia and refractive error in young
Singaporean Children (STARS) study. Invest Ophthalmol Vis Sci 2010; 51:1348—1355.

Framingham Offspring Eye Study Group. Familial Aggregation and prevalence of
myopia in the Framingham Offspring Eye Study. Arch Ophthalmol 1996;114:326—-332

Saw SM. A synopsis of prevalence rates and environmental risk factors for myopia.
Clin Exp Optom 2003; 86:289-294.)

Morgan I, Rose K. How genetic is school myopia? Prog Retin Eye Res 2005; 24:1-38.)

Ip JM, Saw SM, Rose KA, et al. Role of near work in myopia: Findings in a sample of
Australian school children. Invest Ophthalmol Vis Sci 2008; 49: 2903-2910.)

(Rose KA, Morgan IG, Ip J, et al. Outdoor activity reduces the prevalence of myopia in
children. Ophthalmology 2008;115:1279-1285

Dandona R, Dandona L. Refractive error blindness. Bull World Health Organ 2001;
79:237-243.)

Nangia V, Jonas JB, Sinha A, Matin A, Kulkarni M. Refractive error in central India: the
Central India Eye and Medical Study. Ophthalmology. 2010;117(4):693-699

Saxena R, Vashist P, Tandon R, et al. Incidence and progression of myopia and
associated factors in urban school children in Delhi: The North India Myopia Study
(NIM Study). PLoS One. 2017;12(12):e0189774. Published 2017 Dec 18.

Loughman J, Flitcroft DI. The acceptability and visual impact of 0.01% atropine in a
Caucasian population. Br J Ophthalmol. 2016; 100(11):1525-1529.

Peyman GA, Sanders DR, Goldberg MF (Eds). Optics and refraction. In: Principles and
practice of ophthalmology; Vol 1; Chapter 4; WB Saunders, Philadelphia 1987;194-
221.)

Curtin BJ. In: The myopias: basic science and clinical management. Harper and Row,
Philadelphia 1985;237-435.)

Grosvenor T. Management of anomalies of refraction and binocular vision. In:
Primary care optimetry, 5th edition, Butterworth Heinemann Elsevier, St Louis 2007;
Chapter 12; 251-440.)

Tran HDM, Tran YH, Tran TD, Jong M, Coroneo M, Sankaridurg P. A Review of Myopia
Control with Atropine. J Ocul Pharmacol Ther. 2018;34(5):374-379

Raviola, E., and Wiesel, T.N. An animal model of myopia.

Fischer, A.)., Miethke, P., Morgan, |.G., et al. Cholinergic amacrine cells are not
required for the progression and atropine-mediated suppression of form-deprivation
myopia. Brain Res. 794:48-60, 1998.



310
311
312
313

314
315
316

317
318

319
320
321
322

323
324

325
326
327

328
329

330
331
332
333

334
335
336

337
338

339
340
341
342
343

344
345
346
347

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

N. Engl. J. Med. 312:1609-1615, 1985. McKanna, J., and Casagrande, V. Atropine
affects lid-suture myopia development. In: Dordrecht, ed. Third International
Conference on Myopia Copenhagen, August 24-27, 1980. Netherlands: Springer;
1981; pp. 187-192.

McKanna, J., and Casagrande, V. Atropine affects lid-suture myopia development. In:
Dordrecht, ed. Third International Conference on Myopia Copenhagen, August 24—
27, 1980. Netherlands: Springer; 1981; pp. 187-192.

Chua WH, Balakrishnan V, Chan YH, et al. Atropine for the treatment of childhood
myopia. Ophthalmology. 2006; 113:2285e2291.

Fu A, Stapleton F, Wei L, et al. Effect of low-dose atropine on myopia progression,
pupil diameter and accommodative amplitude: low-dose atropine and myopia
progression [published online ahead of print, 2020 Feb 21]. Br J Ophthalmol.
2020;bjophthalmol-2019-315440

Chia A, QS L, Tan D. Five-year clinical trial on atropine for the treatment of myopia 2:
myopia control with atropine 0.01% eye drops. Ophthalmol 2016;123:391-9.

Chia A, Chua W-H, Wen L, et al. Atropine for the treatment of childhood myopia:
changes after stopping atropine 0.01%, 0.1% and 0.5%. Am J Ophthalmol 2014;
157:451-7.

Clark TY, Clark RA. Atropine 0.01% eye drops significantly reduce the progression of
childhood myopia. J Ocul Pharmacol Ther 2015; 31:541-5.

Yam JC, Jiang Y, Tang SM, et al. Low concentration atropine for myopia progression
(LAMP) study: a randomized, double-blinded, placebo-controlled trial of 0.05%,
0.025%, and 0.01% atropine eye drops in myopia control. Ophthalmol 2019;26:113—
24.

Tian M, Ma P, Mu G. Prospective cohort comparison of visual acuity and contrast
sensitivity between femto laser in situ keratomileusis and orthokeratology for low-
to- moderate myopia. Eye Contact Lens 2018;44:5194-8.

Loughman J, Flitcroft DI. The acceptability and visual impact of 0.01% atropine in a
Caucasian population. Br J Ophthalmol. 2016;100(11):1525-1529.

Dhande, N., S. Daigavane, and Y.U. Chitriv. “A Comparative Study of Central Corneal
Thickness and Endothelial Cell Density after Phacoemulsification by ‘Stop and Chop’
and ‘Divide and Conquer’ Technique under Topical Anaesthesia.” International
Journal of Pharmaceutical Research 11, no. 2 (2019): 1870-73.
https://doi.org/10.31838/ijpr/2019.11.02.215.

Bhutada, R.S. “The Effect of Eye Exercise, Triphala Kwath Eyewash, and Instillation of
Distilled Water on Computer Vision Syndrome.” Journal of Datta Meghe Institute of
Medical Sciences University 14, no. 6 (2019): S$78-82.
https://doi.org/10.4103/jdmimsu.jdmimsu_202_19.


https://doi.org/10.31838/ijpr/2019.11.02.215

348
349
350
351

352
353
354
355
356

357
358
359
360
361

362
363
364
365
366
367

368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

386

33.

34.

35.

36.

37.

38.

39.

40.

41.

Khatib M, Sinha A, Gaidhane A, Simkhada P, Behere P, Saxena D, et al. A systematic
review on effect of electronic media among children and adolescents on substance
abuse. Indian Journal of  Community Medicine. 2018;43(5):566—
72. https://doi.org/10.4103/ijcm.lJCM 116 18.

Murray, Christopher J L, Aleksandr Y Aravkin, Peng Zheng, Cristiana Abbafati, Kaja M
Abbas, Mohsen Abbasi-Kangevari, Foad Abd-Allah, et al. “Global Burden of 87 Risk
Factors in 204 Countries and Territories, 1990-2019: A Systematic Analysis for the
Global Burden of Disease Study 2019.” The Lancet 396, no. 10258 (October 2020):
1223-49. https://doi.org/10.1016/50140-6736(20)30752-2.

Vos, Theo, Stephen S Lim, Cristiana Abbafati, Kaja M Abbas, Mohammad Abbasi,
Mitra Abbasifard, Mohsen Abbasi-Kangevari, et al. “Global Burden of 369 Diseases
and Injuries in 204 Countries and Territories, 1990-2019: A Systematic Analysis for
the Global Burden of Disease Study 2019.” The Lancet 396, no. 10258 (October
2020): 1204-22. https://doi.org/10.1016/50140-6736(20)30925-9.

Wang, Haidong, Kaja M Abbas, Mitra Abbasifard, Mohsen Abbasi-Kangevari, Hedayat
Abbastabar, Foad Abd-Allah, Ahmed Abdelalim, et al. “Global Age-Sex-Specific
Fertility, Mortality, Healthy Life Expectancy (HALE), and Population Estimates in 204
Countries and Territories, 1950-2019: A Comprehensive Demographic Analysis for
the Global Burden of Disease Study 2019.” The Lancet 396, no. 10258 (October
2020): 1160-1203. https://doi.org/10.1016/S0140-6736(20)30977-6.

Muley, S., C. Saoji, S. Daigavane, and T. Sadavarte. “Case of Corneal Melting with
Phthisis Bulbi with Uveal Tissue Prolapse in Left Eye.” International Journal of
Current Research and Review 12, no. 18 (2020): 154-57.
https://doi.org/10.31782/1JCRR.2020.121831.

Sheikh, M.K., R. Malavde, and S. Daigavane. “Yogic Eye Exercises Followed by the
Ergonomic Advice on Eye Fatigue in Children Attending Online Classes in COVID-19.”
International Journal of Current Research and Review 12, no. 17 (2020): 132-36.
https://doi.org/10.31782/1JCRR.2020.121720.

Gondivkar SM, Indurkar A, Degwekar S, Bhowate R. Evaluation of gustatory function
in patients with diabetes mellitus type 2. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontology. 2009 Dec 1;108(6):876-80.

Behere PB, Das A, Yadav R, Behere AP. Religion and mental health. Indian journal of
psychiatry. 2013 Jan;55(Suppl 2):5187.

Nagrale AV, Herd CR, Ganvir S, Ramteke G. Cyriax physiotherapy versus
phonophoresis with supervised exercise in subjects with lateral epicondylalgia: a
randomized clinical trial. Journal of Manual & Manipulative Therapy. 2009 Jul
1;17(3):171-8.



https://doi.org/10.4103/ijcm.IJCM_116_18
https://doi.org/10.31782/IJCRR.2020.121831
https://doi.org/10.31782/IJCRR.2020.121720

