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Abstract:

Background:

Refractive errors are a form of optical defect affecting more than 2.3 billion people worldwide. As refractive errors are a major
contributor of mild to moderate vision impairment, assessment of their relative proportion would be helpful in the strategic planning
of health programs.

Purpose:

To determine the pattern of the relative proportion of types of refractive errors among the adult candidates seeking laser assisted
refractive correction in a private clinic setting in Saudi Arabia.

Methods:

The clinical charts of 687 patients (1374 eyes) with mean age 27.6 ± 7.5 years who desired laser vision correction and underwent a
pre-LASIK  work-up  were  reviewed  retrospectively.  Refractive  errors  were  classified  as  myopia,  hyperopia  and  astigmatism.
Manifest refraction spherical equivalent (MRSE) was applied to define refractive errors.

Outcome Measures:

Distribution percentage of different types of refractive errors; myopia, hyperopia and astigmatism.

Results:

The mean spherical equivalent for 1374 eyes was -3.11 ± 2.88 D. Of the total 1374 eyes, 91.8% (n = 1262) eyes had myopia, 4.7% (n
= 65) eyes had hyperopia and 3.4% (n = 47) had emmetropia with astigmatism. Distribution percentage of astigmatism (cylinder
error  of  ≥  0.50  D)  was  78.5%  (1078/1374  eyes);  of  which  %  69.1%  (994/1374)  had  low  to  moderate  astigmatism  and  9.4%
(129/1374) had high astigmatism.

Conclusion and Relevance:

Of the adult candidates seeking laser refractive correction in a private setting in Saudi Arabia, myopia represented greatest burden
with more than 90% myopic eyes, compared to hyperopia in nearly 5% eyes. Astigmatism was present in more than 78% eyes.

Keywords:  Relative  proportion  of  types  of  refractive  errors,  Laser  vision  correction,  Myopia,  Hyperopia,  Astigmatism,  Saudi
Arabia.

1. INTRODUCTION

Refractive errors refer to a form of optical defect in which the optical system is unable to focus parallel rays of light
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sharply  on  retina,  when  the  accommodation  is  at  rest  [1  -  3].  The  most  common types  of  refractive  errors  include
myopia, hyperopia and astigmatism. The global magnitude of refractive errors is not reliably reported but it is estimated
that more than 2.3 billion people worldwide are affected by this ocular condition [4]. Impaired vision resulting from
uncorrected refractive errors is recognized as a significant health concern worldwide [5]. Refractive errors have serious
social and economic impact on individuals and communities, limiting their academic and employment potential [6 - 9].

The pattern of refractive errors varies according to population characteristics such as, age [1, 2, 8, 10 - 15], gender
[2,  7,  10  -  12,  16  -  18],  race  [19]  and ethnicity  [20  -  22].  Recent  reports  have  suggested  that  the  difference  in  the
prevalence rates may be attributed to educational pressures [9, 23, 24], literacy standards [25, 26] and lifestyle changes
[16] which tend to vary in urban and rural environments [3, 7, 11, 26 - 28]. As refractive errors are a major contributor
of mild to moderate impairment of vision, assessment of their relative proportion would be helpful in strategic planning
of health programs [15, 18, 29].

Currently, there is little data on the relative proportion of different types of refractive errors in Saudi Arabia. A few
studies have reported the prevalence and pattern of types of refractive errors in school going children in the past decade
[7, 10, 30, 31]. In the current study, we aimed at determining the pattern of relative proportion of different types of
refractive errors among the adult candidates seeking laser vision correction at Tadawi Eye Surgical Centre, Taif, Saudi
Arabia.

2. METHODS

The clinical charts of 687 patients (1374 eyes) with 335 males (670 eyes) and 352 females (704 eyes) who desired
the laser vision correction and had a pre-LASIK work-up between January 2014 to June 2015 at Tadawi Eye Surgical
Centre, Taif, Saudi Arabia were reviewed retrospectively. The mean age of the patients was 27.6 ± 7.5 (range 18 to 65
years): males 26.7 ± 7.5 (range; 18 to 56 years) and females 28.5 ± 7.5 (range; 18 to 68 years). Inclusion criteria were
age > 18 years, no prior refractive, corneal or cataract surgery. Any cases with corneal pathologies and keratoconus
were excluded from the study. The study followed the tenets of the Declaration of Helsinki and was approved by Taif
University’s  institutional  review board with  waiver  of  consent  because  the  data  were  collected as  a  part  of  normal
practice care provision.

As a part of the standard LASIK work-up, all the subjects underwent cycloplegic refraction for the measurement of
refractive errors. Cycloplegic refraction was performed with 1% cyclopentolate hydrochloride. Cyclopentolate drop was
instilled two times at an interval of 10 minutes, and refraction was carried out after 45 minutes from the first instillation.
Cycloplegia was considered complete if the pupil was dilated to 6 mm or more and no light reflex was present. This
process was followed by subjective refraction after 3 days. Manifest refraction data thus obtained were analyzed to find
out the pattern of the relative distribution of different types of refractive errors.

Refractive errors were classified as myopia, hyperopia and astigmatism. Manifest refraction spherical equivalent
(MRSE) was applied to define refractive errors in this study and was calculated mathematically by adding sphere power
and half of the cylinder power.

Myopia  was  defined  as  a  spherical  equivalent  of  ≥  −0.50  Diopters  (D)  (mathematically);  which  was  further
categorized as low (≥ −0.50 D and < −3.00 D), moderate (≥ −3.00 D and < −6.00 D) and high (≥ −6.00 D). Hyperopia
was defined as a spherical equivalent of ≥ +0.50 D; which was further categorized as low to moderate (≥ +0.50 D and <
+3.00 D) and high (≥ +3.0 D) hyperopia. Emmetropia with astigmatism was defined as absolute cylindrical error of ≥
0.50 diopter cylinder (DC) but had emmetropia when spherical equivalent was considered (MRSE; > −0.5 D to < +0.5
D).

Astigmatism was defined as cylinder error of ≥ 0.50 DC (absolute value) in any axis. Low to moderate astigmatism
was  defined  as  cylinder  error  of  ≥  0.50  DC  and  <  3.00  DC  and  high  astigmatism  as  ≥  3.00  DC.  Distribution  of
astigmatism was also analyzed on the basis of axis of the principal meridians. Astigmatism was classified as With The
Rule (WTR) if the axis of positive cylinder lied within 30 degrees (°) on either side of vertical meridian, Against The
Rule (ATR) if the axis of positive cylinder lied within 30° on either side of horizontal meridian and oblique if the axis
lied between 120° to 150° and 30° to 60°.

Based  on  the  focus  of  the  principal  meridians,  the  astigmatism  was  classified  into  simple  (myopic/hyperopic),
compound (myopic/hyperopic) and mixed astigmatism. Simple myopic astigmatism was defined as plano sphere (<
−0.5 D to < +0.5 D) and cylinder of ≥ −0.50 DC, simple hyperopic astigmatism was defined as plano sphere (< −0.5 D
to < +0.5 D) and cylinder  of  ≥ +0.50 DC);  compound myopic astigmatism was defined as  sphere of  ≥ −0.5 D and
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cylinder of ≥ −0.50 D, compound hyperopic astigmatism was defined as sphere of ≥ +0.5 D and cylinder of ≥ +0.50
DC. Astigmatism was defined as mixed if the sphere was positive (> +0.5 D) and cylinder value was negative (> −0.50
D) or  vice  versa  and the  cylinder  value  was  greater  than a  sphere.  Data  were  analyzed with  Microsoft  Excel  2013
(Microsoft, Redmond, WA).

3. RESULTS

The mean spherical equivalent for 1374 eyes was −3.11 ± 2.88 D (males = −2.72 ± 2.63 D, females = −3.47 ± 3.06
D). Of the total 1374 eyes, 91.8% (n = 1262) eyes had myopia, 4.7% (n = 65) eyes had hyperopia and 3.4% (n = 47) had
emmetropia with astigmatism. Distribution of myopia, hyperopia and emmetropia with astigmatism is presented for
different populations i.e. overall, male/female and age up to/above 40 years. (Table 1).

Overall distribution of astigmatism (cylinder error of ≥ 0.50 D) in the current study population was found to be
78.5% (1078/1374 eyes). Distribution of different types of astigmatism categories is presented in detail in Table (2) for
different populations (overall, male/female and age up to/above 40 years).

Table 1. Proportion of types of refractive errors (Myopia, Hyperopia and Emmetropia with astigmatism).

Types of refractive
errors

Distribution

Overall (N=1374)
(All percentages under
this column calculated

with N = 1374)

Gender Based Distribution Age based Distribution
Males (N =670)
(All percentages

under this column
calculated with N =

670)

Females (N = 704)
(All percentages

under this column
calculated with N =

704)

Age ≤ 40 (N =1284)
(All percentages under
this column calculated

with N = 1284)

Age >40 (N = 90)
(All percentages

under this column
calculated with N =

90)
N % N % N % N % N % N % N % N % N % N %

Myopia
(MRSE

≤ -0.50 D)

Low
myopia
(≤ −0.50
D and >
−3.00 D)

1262 91.8%

702 51.1%

609 90.9%

390 58.2%

653 92.8%

312 44.3%

1195 93.1%

620 48.3%

67 74.4%

41 45.6%

Moderate
myopia
(≤ −3.00
D and >
−6.00 D)

400 29.1% 158 23.6% 242 34.4% 414 32.2% 16 17.8%

High
myopia
(≤ −6.00
D)

160 11.6% 61 9.1% 99 14.1% 161 12.5% 10 11.1%

Hyperopia
(MRSE

≥ +0.50 D)

Low to
moderate
hyperopia
(≥ +0.50
D and <
+3.00 D)

65 4.7%

45 3.3%

33 4.9%

25 3.7%

32 4.5%

20 2.8%

46 3.6%

29 2.3%

19 21.1%

16 17.8%

High
hyperopia
(≥ +3.0 D)

20 1.5% 8 1.2% 12 1.7% 17 1.3% 3 3.3%

Emmetropia
with

astigmatism

(MRSE; >
−0.5 D to
< +0.5 D),
but
cylinder ≥
0.50 DC)

47 3.4%   28 4.18%   19 2.7%   43 3.35%   4 4.4%   

MRSE- Manifest refraction spherical equivalent, D- Diopter, DC- Diopter cylinder
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Table 2. Proportion of different categories of astigmatism.

Types of refractive errors

Distribution

Overall (N=1374)
(All percentages under
this column calculated

with N = 1374)

Gender Based Distribution Age based Distribution
Males (N =670)
(All percentages

under this column
calculated with N =

670)

Females (N = 704)
(All percentages

under this column
calculated with N =

704)

Age ≤ 40 (N =1284)
(All percentages under
this column calculated

with N = 1284)

Age >40 (N = 90)
(All percentages

under this column
calculated with N =

90)
N % N % N % N % N % N % N % N % N % N %

Astigmatism
(Cylinder ≥

0.50 DC)

Low to
moderate
Astigmatism*

(≥ 0.50 DC
and < 3.00
DC)

1078 78.5%

949 69.1%

534 79.7%

472 77.5%

544 77.3%

477 73.0%

1017 79.2%

897 69.9%

61 67.8%

52 57.8%

High
Astigmatism*

(≥ 3.00 DC)
129 9.4% 62 10.2% 67 10.3% 120 9.3% 9 10.0%

WTR*

(+/- 30° on
90°; cylinder
≥ 0.50 DC)

784 57.1% 354 58.1% 430 65.8% 748 58.3% 36 40.0%

ATR*

(+/- 30° on
180°);
cylinder ≥
0.50 DC)

182 13.2% 117 19.2% 65 10.0% 168 13.1% 14 15.6%

OBL*

(120° to 150°
and 30° to
60; cylinder ≥
0.50 DC)

112 8.2% 63 10.3% 49 7.5% 101 7.9% 11 12.2%

Simple
Myopic
[plano sphere
(> −0.5 D to
< +0.5 D) &
Cyl (-ve) ≤
−0.5 DC]

112 8.2% 73 12.0% 39 6.0% 105 8.2% 7 7.8%

Simple
Hyperopic
[plano sphere
(> -0.5 D to <
+0.5 D) &
Cyl (+ve) ≥
0.5 DC]

17 1.2% 12 2.0% 5 0.8% 12 0.9% 5 5.6%

Compound
Myopic
(sph ≤ −0.5 D
& cyl ≤ −0.50
DC)

895 65.1% 419 68.8% 476 72.9% 850 66.2% 45 50.0%

Compound
Hyperopic
(sphere of ≥
+0.5 D &
cylinder of ≥
+0.50 DC)

29 2.1% 14 2.3% 15 2.3% 27 2.1% 2 2.2%

Mixed
astigmatism^ 25 1.8% 16 2.6% 9 1.4% 23 1.8% 2 2.2%

No
Astigmatism

(Absolute
cylinder ≤
0.50 DC)

296 21.5% - - 136 20.3% - - 160 22.7% - - 267 20.8% - - 29 32.2% - -

WTR- With the rule ATR- Against the rule, OBL- Oblique, D- Diopter, DC- Diopter cylinder, *Absolute values, ^Astigmatism is mixed if sphere is
positive (> 0.5 D) and cylinder value is negative (< -0.50 D) or vice versa and the cylinder > sphere, Cyl= cylinder, - Not applicable
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4. DISCUSSION

The prevalence and proportion of different types of refractive errors vary according to different ethnical, cultural,
geographical, demographic, ocular, economical [23], and environmental (education [26], prolonged indoor and near
activities [27]) characteristics among various studies [3, 15, 32]. Before comparing the current study results with other
studies, it is important to acknowledge differences in the definitions, study population, methodologies and refractive
error  measurement  techniques.  While  the  majority  of  previous  publications  studying  refractive  errors  have  been
performed in  school  children  and  a  few in  general  population  (comprising  different  age  groups),  the  current  study
population included those adults who already had at least some refractive error and desired laser refractive correction.
Therefore,  the  relative  proportions  of  different  types  of  refractive  errors,  as  found  in  the  current  study  and  in  the
literature are being discussed here. Of note, the prevalence of different types of refractive errors in the representative
age  group  or  in  general  population  have  not  been  studied/discussed.  A  review  of  literature  reveals  different
minimum/maximum cut-off  values  to  define the refractive errors  [7,  10,  17,  21,  32,  33]  and data  analysis  methods
(patient wise versus eye wise distribution) [7, 13, 30, 34, 35] etc. These differences will be highlighted while comparing
the current study results with the literature.

In the current study, we determined the proportion of different types of refractive errors in the patients who desired
laser vision correction. The results of the current study indicate that the myopia accounts for 91.85% eyes, hyperopia in
4.73% eyes and emmetropia with astigmatism only in 3.42% eyes of patients who had a pre-LASIK work up. Of the
total eyes, 78.46% had astigmatism and 21.54% eyes had no astigmatism.

A few publications have reported the proportion of types of refractive errors in their study population. Three studies
from Saudi Arabia [7, 30, 31] have reported the proportion of myopia ranging from 55 to 65.7%, hyperopia ranging
from 9.9 to 45% and astigmatism ranging from 25 to 66.20% Table (3). The pattern of distribution of refractive errors
found in the current study is similar to these studies; however, the overall proportion of myopia and astigmatism is
comparatively lower and hyperopia is higher in these studies than the current one. Although there is a geographical
similarity between the current study and the studies mentioned above, the comparative analysis with the current study is
inappropriate, most likely due to the differences in the age group of study population (school children/adolescent versus
patients seeking laser vision correction).

Table 3. Peer reviewed studies presenting the proportion of types of refractive errors.

Author (year)
(Study population;

Set up)

Age
group

(Y)

Sample size
(Eyes)

Definition
Criteria for

myopia/
hyperopia

Definition/cut-off for
Refractive errors

Proportion

Myopia Hyperopia Astigmatism

†Rowaily (2010)
(Adolescents;
Riyadh, Saudi Arabia)31

12-13

1536
M=734
F=802

one or both
eyes

SEQ

Myopia:
Mild (-0.5 to <-3D); Mod(-3 to
<-6D); High (>-6D)
hyperopia:
Mild (+0.5 to <+3D); Mod (+3
to <+6D); High (>+6D)

Overall=57.6%
Mild=45.70%
Mod=6.60%
High=3.30%

15.2%
Mild=9.90%
Mod=64.60%
High=0.70%

66.20%

Al Wadaani (2013)
(Primary school
children;
Saudi Arabia) [7]

6-14
2002

one or both
eyes

SEQ
Myopia: ≤-0.75D
Hyperopia: ≥+2D
Astig: ≥0.50DC or ≥1.00DC

65.70% 9.90%
Overall=24.45%

MA=12.4%
HA=12.1%

Al Rowaily (2010)
(Pre-school children;
Riyadh, Saudi Arabia)
[30]

4-8

1319
M=577
F=742

one or both
eyes

SEQ

Myopia:
Mild (-0.5 to <-3D); Mod (-3 to
<-6D); High (>-6D)
hyperopia:
Mild (+0.5 to <+3D); Mod (+3
to <+6D); High (>+6D)

Overall=55%
Mild=75.80%
Mod=12.10%
High=12.10%

Overall=45%
Mild=85.20%
Mod=11.10%
High=3.70%

55%

Emmanuel (2013)
(School children;
Nigeria) [34]

9-21
1175 (2350)
F= 54.5%
both eyes

Sphere Astig: >0.50DC 29.50% 13.10%

Overall=57.4%
WTR=71.4%
ATR=22.9%
OBL=5.7%

Ovenseri-Ogbomo
(2010)
(School children;
Ghana [13]

5-19

957
M= 31%
F= 69%

right eyes

Sphere
Hyperopia= ≥+2.00 DS
myopia= ≤−0.50 DS
astigmatism= ≤−0.50 DC

27.00% 18.00% 55.00%
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Author (year)
(Study population;

Set up)

Age
group

(Y)

Sample size
(Eyes)

Definition
Criteria for

myopia/
hyperopia

Definition/cut-off for
Refractive errors

Proportion

Myopia Hyperopia Astigmatism

Opubiri (2013)
(Tertiary hospital;
South Nigeria) [2]

4-15

506
114 had RE

laterality not
mentioned

Sphere

Myopia
Low (≥-0.5DS to -2.75DS),
Mod (–3.0DS to –5.0DS), High
(>-5.0 DS)
Hyperopia
Low (≥+0.5DS) to +2.75DS),
Mod (+3.0DS to +5.0DS), High
(>+5.0DS)
Astig (-ve) (≥0.5DC in any axis)
SMA (PlanoDS/≥-0.50DC);
CMA (≥-0.5DS/≥-0.5DC); MIX:
(≥+0.5DS/≥-0.5DC)

61.40% 11.40%

Overall=27.2%
SMA=10.5%
CMA=12.3%
MIX=4.4%

Pokharel (2010)
(School children; Nepal)
[28]

7-15

440
urban=220

(107 M, 113 F)
rural= 220

(101 M, 119 F)
both eyes

not clearly
defined

Myopia:
Low (>-0.50 to <-3.0D); Mod
(>-3.0 to <-6.0D); High(>-6.0D)
hyperopia:
Mild (+0.5 to <+3D); Mod.
(>+3 to <+6D); High (>+6D)
Astigmatism: any cylindrical
error

59.80% 31.00% 9.20%

Kawuma (2002)
(Primary school
children;
Uganda) [36]

6-9

623
M= 301
F= 322

one or both
eyes

not clearly
defined

refractive error of ±0.50 or
worse in one or both eyes 11% 37% 52%

Ali (2007)
(School children;
Lahore, Pakistan) [16]

11-16
540

one or both
eyes

not provided _ 43% 21.50%
Overall=35.5%

SA=21.50%
CA+Mix=14%

†27.20% subjects had emmetropia, MA= Myopic Astigmatism; LVC= Laser Vision Correction; M= Male; F= Female; SEQ= Spherical Equivalent;
DC= Diopter cylinder;  DS= Diopter sphere;  Astig= Astigmatism ;  Y= years;  RE= Refractive error;  HA= Hyperopic Astigmatism; SA= Simple
Astigmatism; CA= Compound Astigmatism; SMA= Simple Myopic Astigmatism; CMA= Compound Myopic Astigmatism; WTR= With the rule;
ATR= Against the rule; OBL= Oblique; Mod= Moderate

The proportion of distribution of refractive error is also available from other parts of the world, such as countries
like Nigeria [2, 34], Ghana [13], Uganda [36], Nepal [28] and Pakistan [16] Table (3). The results from these studies
couldn’t  be  adduced  in  comparison  to  the  current  study  due  to  the  inherent  differences  in  the  methodological
characteristics of each study Table (3). Most of the authors have considered the refractive error of only one eye (worse
eye or right/left eye), whereas some authors have not described how the pattern of refractive errors was calculated when
both eyes of a patient were considered. In a study involving both the eyes, mean MRSE of both eyes of one subject was
considered  for  analyzing  the  pattern  of  types  of  refractive  error  [35],  which  the  author  feels  is  inappropriate.  It  is
recommended that the types of refractive error should be decided eye wise instead of taking mean MRSE of right and
left eye. In the current study, the refractive error data has been analyzed eye wise instead of patient wise.

There is lack of agreement among different studies regarding the definition of myopia and hyperopia. While most of
the authors have considered MRSE as the defining criterion [1, 11, 12, 17, 21, 24 - 26, 29, 37], others have included the
spherical errors only [2, 13, 38]. Such a method of presentation may potentially result in the under-representation of
myopic/hyperopic  refractive  errors  in  a  population  as  only  the  patients  with  no  astigmatism  (<  0.5  D)  will  be
categorized  as  myopia/hyperopia.  This  method  will  not  include  the  eyes  with  simple/compound  myopic/hyperopic
astigmatism under the proportion of myopia/hyperopia. Thus, care should be taken when comparing the results of such
studies.

There is lack of uniformity among the available publications regarding the lower and upper cut-off point taken for
diagnosing  the  type  of  refractive  error.  For  myopia,  various  lower  cut-off  values  of  MRSE  have  been  used  in  the
literature, such as > −0.50 D [11, 14, 21, 24], ≥□−0.50 D [1, 8, 10, 12, 17, 27, 39], ≥ −0.75 D [7] and ≥ −1.00 D [33].
The corresponding values for hyperopia have been reported as > +0.50 D [11, 14, 21, 24, 30], ≥ +0.5 D [1, 12, 17, 26],
≥ +1.50 D [23],  ≥ +1.75 D [33] and ≥ +2.0 D [7,  8,  10,  18,  27,  39].  Likewise,  for astigmatism, minimum cylinder
(positive cylinder format) cut-off values of > 0.5 DC [8, 11, 21, 24, 25, 29], ≥ 0.5 DC [17, 40], ≥ 0.75 D [10, 12, 18, 26,
39], ≥ 1.00 DC [33] and ≥ 1.5 DC [22, 32] have been used in different studies. In addition, various ranges of refractive

(Table 3) contd.....
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error have been used for further sub-classification of myopia, hyperopia and astigmatism. For example, for low myopia
category, some authors have used MRSE range of −0.5 D to < −3.0 D [10, 12, 30], whereas others have used ≥ −0.5 to
−2.75 D (sphere) [2]. In the current study, we have used definitions of refractive errors as recommended by American
Academy of Ophthalmology with a few modifications [41]. As such, there is a need to standardize the definitions for
diagnosing refractive errors.

A review of the literature reveals that some papers do not provide detailed definitions for different astigmatism
categories: simple myopic/hyperopic, compound myopic/hyperopic, mixed astigmatism [2, 34, 42, 43] which may cause
some errors in calculations.  Few studies stated that  for  mixed astigmatism, sphere should be positive (>0.5 D) and
cylinder value should be negative (>−0.50 D) or vice versa [2, 34]. If we consider this definition, a patient with sphere
value of +2 D and cylinder value of −1 D, will get classified as mixed astigmatism, despite the fact that the patient
actually has compound hyperopic astigmatism. This can be understood by transposing the refractive error to the reduced
state (i.e. with lower absolute sphere value). After transposition, both sphere and cylinder values become +1 D, which
means  the  patient  actually  has  compound  hyperopic  astigmatism.  Similarly,  a  patient  with  −2  D  sphere  and  +1  D
cylinder has compound myopic astigmatism and not the mixed. Another error can happen if magnitudes of sphere and
cylinder values are same with different signs, e.g. −2 D sphere with +2 D cylinder or +2 D sphere with −2 D cylinder.
Again, these cases seem to have the mixed astigmatism, which is not true. After transposition to the reduced state, the
sphere and cylinder values will respectively become 0 D and +1 D for the first case and 0 D and −1 D for the second
case. Thus, these subjects actually have simple hyperopic and simple myopic astigmatism respectively. Alternatively,
for classification as mixed astigmatism, the cylinder value must be greater than sphere; otherwise, astigmatism will be
compound/simple myopic/hyperopic depending upon the sign and magnitude of sphere and cylinder.

From the results of the current study, it is evident that the majority of people with some refractive error, desiring
laser vision correction are myopic. More than 40% eyes had moderate to high myopia. In fact, these eyes pose high risk
for ectasia development post  refractive surgery;  patients should be duly informed about these complications.  Other
alternative methods of refractive correction, such as phakic intraocular lens implantation can be considered in these eyes
to avoid ablation related complications. Additionally, in the current study, more than 9% eyes had high astigmatism of ≥
3 D. While it is crucial to account for cyclotorsion correction in all astigmatic eyes when performing laser refractive
surgery, it is of utmost importance in eyes with high astigmatism.

CONCLUSION

This study estimates the proportion of types of refractive error among individuals with at least some refractive error
who visited  laser  surgical  center  desiring  laser  vision  correction.  At  90%,  myopia  represented  the  greatest  burden,
compared to hyperopia in nearly 5% eyes. Astigmatism was prevalent in more than 78% eyes. The choice of treatment
to achieve spectacle independence should be based on patient’s individual needs and risk profiles. There is a need to
standardize  the  definitions  used  for  categorizing  refractive  errors  so  as  to  facilitate  comparison  between  different
studies.
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