
COMPLIANCE AND ACCEPTANCE OF CYLINDRICAL 
REDUCTION SPECTACLES IN NEW AND OLD 
GLASSES USERS

INTRODUCTION

There are three most common types of refractive error 
include myopia, hyperopia and astigmatism.

4
Myopia is 

a refractive error caused by excessive axial elongation 
due to which image of distant object is formed in front 
of retian.  Hyperopia is a condition of the eye in which 

5

image of distant object is formed behind the retina.6

Visual acuity is the sharpness or clarity of one's eyesight 
represented in minutes of arc which is subtended at the 
nodal point of eye at given distance. Refractive error 
(RE) has been one of the most notorious eye disorders 
among children and adolescents and one of the 

1 menacing public health concerns around the globe.
Most of the uncorrected refractive errors are 

2 
asymptomatic. Screening is highly recommended for 
early detection, diagnosis and prompt treatments. 
There is a dire need to educate parents regarding visual 
screening to prevent adverse effects of uncorrected 

3refractive error.

Astigmatism is a condition in which parallel light rays 
focus at distinct focal points perpendicular to each 
other, resulting in impaired vision at near and far 

7 distances. Astigmatism is caused by corneal asymmetry 
which results in blurred vision and lowers a patient's 

 PURPOSE: To explain the compliance and acceptance of cylindrical reduction spectacles in new and old glasses users.

METHODS: A comparative cross-sectional study was performed in refraction clinic at Mayo Hospital Lahore to determine the compliance 
and acceptance of cylindrical reduction spectacles in new and old glasses users. The sample comprised of 34 Patients, females 23 (67.6%) 
and males 11 (32.35%) between 15 to 30 years of age. Astigmatism was classified into mild (up to 1.50D), moderate (1.50-3.00D) and 
severe (>3.00D). Each patient was singly observed after using cylindrical reduction spectacles for two weeks to find out its acceptance on 
the basis of asthenopic symptoms.

RESULTS: The acceptance and non-acceptance of cylindrical reduction spectacles were 44.11% and 55.88% respectively. The compliance of 
spectacles among acceptance was 61.11% and 38.89% among non-acceptance. The compliance of spectacles in the patients already using 
glasses was 65% and 35% in the patients wearing glasses for the first time. The acceptance in the patients already using glasses was 73% 
and 27% in the patients wearing glasses for the first time while non-acceptance in the patients already using glasses was 32% and 68% in 
the patients wearing glasses for the first time. The acceptance of spectacles in males was 53.33% and46.66% in females. Mild asthenopic 
symptoms at near distance were 81.35% while at far distance were 64.66%. These asthenopic symptoms were more in females, teenage 
and patients using glasses for the first time. p-value <0.05 was considered as significant.

CONCLUSION: Compliance and acceptance of cylindrical reduction spectacles was significantly higher in old glasses users as compared to 
the patients using glasses for the first time and was closely associated with gender, age and history of spectacles.
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MATERIALS AND METHODS

15Cylindrical lenses are used to treat astigmatism,  but 
patient experience intolerance and acceptance 
challenges with them. An alternative method known as 
cylindrical reduction is employed to solve this problem. 
This method is used to reduce intolerance, promote 
acceptance of cylindrical lenses, and lessen the 
aberrational effect of high cylindrical lenses. Cylindrical 
reduction has following steps: First decide how much 
cylindrical reduction is required for given prescription 
and then take half of the selected amount of cylinder 
and add it to spherical part of prescription.

8
quality of life.  Astigmatism is divided into three types: 
regular, irregular, and oblique.  In regular astigmatism, 
both flat and steep meridian of cornea are 
perpendicular (90°) to one another. Regular 
astigmatism is further classified as with the rule, against 

9,10the rule and oblique astigmatism.  With the rule 
astigmatism is a condition in which vertical meridian of 
cornea is more curved or steeper than horizontal 

11meridian of cornea (cylindrical axis 180±15°).  In 
against the rule astigmatism, horizontal meridian of 
cornea is more curved or steeper than vertical meridian 

12of cornea (cylindrical axis 90±15°).  In irregular 
astigmatism, both flat and steep meridian of cornea are 
not perpendicular (90°) to each other. Oblique 
astigmatism is a condition in which incident ray 

13
obliquely strikes the surface of cornea and lens  

14
(cylindrical axis from 16° to 74° and 106° to 164°).

New Sphere = Sphere +(Selected Cylinder ÷ 2)

Cylindrical Axis = Same

So,

New Prescription = New Sphere/Remaining cylinder @ 
Cylindrical Axis

Remaining Cylinder = Old Cylinder – Reduced Cylinder

The goal of this study is to examine patient acceptance 
of cylindrical reduction spectacles using the cylindrical 
reduction technique. To assess the asthenopic 
symptoms such as headache, vertigo, nausea, 
eyestrain, weariness of eyes, eye soreness, diplopia, 
anxiety, blurring, and gait are used as acceptance 

16-18criteria.

A comparative cross-sectional study was performed in 
refraction clinic at Mayo Hospital Lahore to determine 

the compliance and acceptance of cylindrical reduction 
spectacles in new and old glasses users. Total 34 
patients were examined and data was collected for3 
months after the approval of synopsis. The sampling 
technique used in this study was non-probability 
convenience sampling. A self-made questionnaire was 
designed and each patient was singly observed after 
using cylindrical reduction spectacles for two weeks to 
find out its acceptance on the basis of asthenopic 
symptoms. Cooperative patients of both genderwith 
age between 15 to 30 years having visual acuity 6/60 to 
6/12 were included but the patients having any ocular 
pathology were excluded. Equipment used were auto 
refractor, pen torch, trial box, occluder and visual acuity 
charts for distance (Log Mar chart) and near (Light 
house near vision chart). Data was entered and 
analyzed by SPSS-25.

The acceptance and non-acceptance of cylindrical 
reduction spectacles were 44.11% and 55.88% 
respectively. The compliance of spectacles in the 
patients already using glasses was 65% and 35% in the 
patients wearing glasses for the first time (Table 1). The 
compliance of spectacles among acceptance was 
61.11% and 38.89% among non-acceptance (Table 
2).The acceptance in the patients already using glasses 
was 73% and 27% in the patients wearing glasses for the 
first time while non-acceptance in the patients already 
using glasses was 32% and 68% in the patients wearing 
glasses for the first time (Table 3). The acceptance of 
spectacles was more in males 53.33% as compared to 
females 46.66%. Mild asthenopic symptoms at near 
distance were 81.35% while at far distance were 
64.66%. These asthenopic symptoms were more in 
females, teenage and the patients using glasses for the 
first time.

RESULTS

Table 1: Compliance among new and old glasses users.
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Table 2: Compliance among acceptance and non-
acceptance.

Table 3: Acceptance among new and old glasses users.

DISCUSSION

There are three most common types of refractive 
error include myopia, hyperopia and astigmatism. 
The goal of this study is to examine patient 
acceptance of cylindrical reduction spectacles 
using the cylindrical reduction technique. 
Asthenopic symptoms such as headache, vertigo, 
nausea, eyestrain, eye pain, anxiety, blurring, 
difficulty in focusing and difficulty in walking was 
used as acceptance criteria. If the patient 
experience 20% of the listed asthenopic 
symptoms, then it is considered as acceptance of 
cylindrical reduction spectacles.

A study conducted to find out the relationship of 
asthenopic symptoms with different types of 
refractive error which revealed that asthenopic 
symptoms were higher in the patients wearing 

17glasses for the first time.  This study matched with 
the results of our study that asthenopic was higher 
in the patients using glasses for the first time as 
compared to patients already using glasses. In 
other words, acceptance of cylindrical reduction 
spectacles was higher 73% in the patient already 
wearing glasses as compared to patients wearing 
glasses for the first time 27% while the non-

acceptance was higher 68% in the patients wearing 
glasses for the first time as compared to the 
patients already using glasses 32%.

A study conducted in school aged children to find 
out the factors which are linked with adherence of 
spectacle wear showed that the compliance was 
higher in the patients already using glasses as 
compared to the patients wearing glasses for the 

19 first time. This study supported our result that the 
compliance among patients wearing for the first 
time was lower 41.17% as compared to old glasses 
users 64.70%. The reason behind poor compliance 
was that the patients were facing asthenopic 
symptoms like headache and eye strain. Reason of 
poor compliance in the patients wearing glasses for 
the first time was that they were satisfied with their 
presenting vision. Another reason was that 
wearing glasses will not improve their vision, 
glasses cause headache, use occasionally and make 
their eyes weaker. which is linked to the study 
conducted in 2006 in china to predict spectacle 
compliance and its interrelated factors among 

20children.

A study conducted in school children to predict 
asthenopic symptoms showed that most of the 
asthenopic symptoms are interrelated with near 

21vision mainly during reading and writing.  This 
study was in accordance with results of our study 
that asthenopic symptoms at near distance were 
higher 81.35%than asthenopic symptoms at far 
distance 64.66%. Most common asthenopic 
symptoms at near distance were eye strain 27.11%, 
difficulty in focusing 18.64%, headache 15.25% and 
eye fatigue 13.55%. A study performed which 
suggested that stimulation of far point decreased 

22the asthenopic symptoms.  This study supported 
the results of our study that asthenopic symptoms 
at far distancewere 64.66% which was lower than 
asthenopic symptoms at near distance 81.35%. 
Most common asthenopic symptoms at far 
distance were difficulty in focusing 22.55%, eye 
strain 20.30%, blurred vision 18.04%, headache 
15.03% and eye fatigue 10.52%.
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Compliance and acceptance of cylindrical 
reduction spectacles was significantly higher in old 
glasses users as compared to new glasses users. 
Compliance and acceptance of cylindrical 
reduction spectacles was less in females, teenage 
and the patients using glasses for the first time. 
This study revealed that compliance and 
acceptance of cylindrical reduction spectacles was 
closely related to gender, age and history of 
spectacles.
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Trainee Optometrist

2Syeda Rushda Zaidi

Data cleaning, Results

Data Analysis

REFERENCES

zoobiiahmad0786@gmail.com

3
Tayyaba Irshad

fatimatulzuhra1998@gmail.com

2. Padhye AS, Khandekar R, Dharmadhikari S, Dole K, 
Gogate P, Deshpande M. Prevalence of uncorrected 
refractive error and other eye problems among 
urban and rural school children. Middle East Afr J 
Ophthalmol. 2009;16(2):69-74.

4. Althomali TA. Relative proportion of different types 
of refractive errors in subjects seeking laser vision 
correction. Open Ophthalmol. 2018;12(5):53-62.

Volume 12 Issue 4

OPHTHALMOLOGY PAKISTAN 



ORIGINAL 

ARTICLE 

25 www.ophthalmologypakistan.com 

6. Monaco A, Spadaro A, Sgolastra F, Petrucci A, 
D'Andrea P, Gatto R. Prevalence of hyperopia and 
strabismus in a paediatric population with 
malocclusions. Eur J Paediatr Dent. 2011;12(4):272-
4.

8. Anderson DF, Dhariwal M, Bouchet C, Keith MS. 
Global prevalence and economic and humanistic 
burden of astigmatism in cataract patients: a 
systematic literature review. Clin Ophthalmol. 
2018;12(4):439-52.

17. Wajuihian SO. Frequency of asthenopia and its 
association with refractive errors. Afr Vis Eye Health. 
2015;74(1):7-15.

19. Gogate P, Mukhopadhyaya D, Mahadik A, 
Naduvilath TJ, Sane S, Shinde A, et al. Spectacle 
compliance amongst rural secondary school 
children in Pune district, India. Indian J Ophthalmol. 
2013;61(1):8-12.

7. Read SA, Vincent SJ, Collins MJ. The visual and 
functional impacts of astigmatism and its clinical 
m a n a ge m e nt .  O p ht h a l m i c  P hys i o l  O p t .  
2014;34(3):267-94.

9. Ueno Y, Nomura R, Hiraoka T, Kinoshita K, Ohara M, 
Oshika T. Comparison of corneal irregular 
astigmatism by the type of corneal regular 
astigmatism. Sci Rep. 2021;11(1):1-6.

10. Najafi A, Ojaghi H, Zahirian Moghadam T, Sharghi A. 
Prevalence of Types of Corneal Astigmatism before 
Cataract Surgery. Int J Pharm Res. 2020;12(2):303-
11.

11. Hashemi H, Nabovati P, Malekifar A, Yekta A, 
Ostadimoghaddam H, Jafarzadehpur E, et al. 
Astigmatism in underserved rural areas: a 
population based study. Ophthalmic Physiolo Opt. 
2016;36(6):671-9.

12. Chebil A, Jedidi L, Chaker N, Kort F, Limaiem R, 
Mghaieth F, et al. Characteristics of astigmatism in a 
population of Tunisian school-children. Middle East 
Afr J Ophthalmol. 2015;22(3):331-4.

13. Liu T, Thibos LN. Compensation of corneal oblique 
astigmatism by internal optics: a theoretical 
analysis. Ophthalmic Physiol Opt. 2017;37(3):305-
16.

14. O'Donoghue L, Rudnicka AR, McClelland JF, Logan 
NS, Owen CG, Saunders KJ. Refractive and corneal 
astigmatism in white school children in Northern 
Ireland. Invet Ophthalmol Vis Sci. 2011;52(7):4048-
53.

15. Grzybowski A, Kanclerz P. Beginnings of astigmatism 
understanding and management in the 19th 
century. Eye & contact lens. 2018;44(8):22-9.

16. Han C-C, Liu R, Liu R-R, Zhu Z-H, Yu R-B, Ma L. 

Prevalence of asthenopia and its risk factors in 
Chinese college students. Int J Ophthalmol. 
2013;6(5):718-22.

18. Sawaya RIT, El Meski N, Saba JB, Lahoud C, Saab L, 
Haouili M, et al. Asthenopia among university 
students: The eye of the digital generation. J Family 
Med Prim Care. 2020;9(8):3921-32.

20. Holguin AMC, Congdon N, Patel N, Ratcliffe A, 
Esteso P, Flores ST, et al. Factors associated with 
spectacle-wear compliance in school-aged Mexican 
children. Invest Ophthalmol Vis Sci. 2006;47(3):925-
8.

22. Iwasaki T, Tawara A, Miyake N. Reduction of 
asthenopia related to accommodative relaxation by 
means of far point stimuli. Acta Ophthalmol Scand. 
2005;83(1):81-8.

24. Agarwal S, Goel D, Sharma A. Evaluation of the 
factors which contribute to the ocular complaints in 
computer users. J Clin Diagn Res. 2013;7(2):331-5.

23. Hashemi H, Saatchi  M, Yekta A,  Al i  B,  
Ostadimoghaddam H, Nabovati P, et al. High 
prevalence of asthenopia among a population of 
university students. J ophthalmic Vis Res. 
2019;14(4):474-82.

21. Junghans BM, Azizoglu S, Crewther SG. 
Unexpectedly high prevalence of asthenopia in 
Australian school children identified by the CISS 
survey tool. BMC Ophthalmol. 2020;20(1):1-13.

25. Hashemi H, Khabazkhoob M, Forouzesh S, Nabovati 
P, Yekta AA, Ostadimoghaddam H. The prevalence of 
asthenopia and its determinants among 
schoolchildren. J Compr Pediatr 2017;8(1):133-39.

Volume 12 Issue 4

OPHTHALMOLOGY PAKISTAN 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

