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ABSTRACT About 90% of the world’s visually impaired people live in developing countries. Blindness is one of the most 
significant social problems in India with uncorrected refractive errors as the second major cause accounting 

for 19.7% of blindness and low vision. A retrospective study was done to find out proportion of refractive errors among 
young adults (21-40 years) attending the eye clinic during one year. Out of 3085 patients, 2162(70.1%) had refractive errors, 
out of which 50.6% were males and 49.4% were females. Most of the patients presented with myopia 1159(37.5%) followed 
by astigmatism 529(17.2%) and hyperopia 474(15.4%). Low to Moderate, Myopia and Hyperopia is more common in young 
adult females (21–30 years) as compared to males wherein the proportion is higher in (31–40) years of age group.

Introduction
Refractive errors (myopia, hyperopia and astigmatism) af-
fect the whole spectrum of the population without regard 
to age, gender, race and ethnic group. Uncorrected or un-
der corrected refractive errors can lead to visual impair-
ment and ultimately, even blindness. [14,18,19]  Although they 
can usually be corrected by wearing glasses or contact 
lenses, and via surgery, these solutions pose public health 
challenges and/or economic burdens.[2,7,15]  In addition, re-
fractive errors are risk factors for various ocular diseases. 
Myopia, especially high myopia is associated with open-
angle glaucoma, retinal detachment, cataract, staphyloma 
and chorioretinal atrophy, [8,10] whereas hyperopia is asso-
ciated with angle-closure glaucoma,[9] and acute ischemic 
optic neuropathy.[10]  Refractive error alone caused 153 
million (8million blind, 145 million low vision) thus making 
refractive error the leading cause of low vision and the sec-
ond leading cause of blindness following cataract. Most 
studies of the prevalence or proportion of refractive er-
rors were related to particular groups, races, or countries. 
Young adults (21-40 age group) are backbone of the soci-
ety. Now- a-days constant near work and use of computers 
is unavoidable which may be a cause for early onset of 
myopia.[3,11,16]       The aim of this study was to find out distri-
bution of refractive errors among young adults (21-40 age 
group) attending Private Eye clinic.

Materials and Methods 
A retrospective, cross-sectional, and record based study 
was done in private Eye Clinic. All the young adults (21-40 
years of age) who attended the Clinic from 1st January 2013 
to 31st December 2013 were included in the study. Young 
adults with ocular pathology, history of trauma or operation 
were excluded from the study.  Auto refraction followed by 
Subjective refraction was performed by achieving best cor-
rected visual acuity. Complete ocular examination was done 
to rule out any other cause for visual impairment. Because 
of the high correlation between eyes and similarity of re-
sults in left or right eyes, only the results of right eyes are 
reported. For this study, myopia (rays focused anterior to 
the retina) is defined as spherical power less than or equal 
to -0.50 D. Hyperopia (rays focused posterior to the reti-
na) is defined as spherical power greater than or equal to 
+0.50 D. Emmetropia (rays focused on the retina) is defined 
as spherical power between -0.5 D and +0.5 D. Astigma-
tism (rays focused in various planes) is defined as cylindri-
cal value of 0.25 D or more. Patients having only spherical 
power were considered for myopia and hyperopia. Myopic 
patients are divided into low (-0.5 to -1.75), moderate (-2.0 

to -5.0) and high (< -5.0). Hyperopia also divided into low 
(+0.5 to +1.75), moderate (+2.0 to +5.0) and high (> +5.0). 
Proportions were compared using the chi-square test and 
P values of less than 0.05 were considered statistically sig-
nificant.

Results
Table- 1: proportion of refractive errors among young 
adults attending private eye clinic. 

Age 
group 
(Years)

Myopia Hyperopia Astigmatism Emmetropia

Total                                 
n (%)Male                    

n (%)

Fe-
male               
n (%)

Male                    
n (%)

Fe-
male               
n 
(%)

Male                    
n (%)

Fe-
male               
n (%)

Male                    
n (%)

Fe-
male               
n (%)

21-30
285 
(9.2)

343 
(11.1)

101 
(3.3)

131   
(4.2)

101 
(3.3)

126  
(4.1)

187 
(6.1)

206  
(6.7)

1480                            
(48.0)

31-40
310 
(10.0)

221 
(7.2)

144 
(4.7)

98      
(3.2)

154 
(5.0)

148   
(4.8)

254 
(8.2)

276   
(8.9)

1605                                
(52.0)

Total
595 
(19.2)

564 
(18.3)

245 
(8.0)

229   
(7.4)

255 
(8.3)

274   
(8.9)

441 
(14.3)

482 
(15.6)

3085                                 
(100.0)Grand 

Total

1159                   
(37.5)

474                    
(15.4)

529                      
(17.2)

923                        
(29.9)

2162                                                                                      
(70.1)

923                         
(29.9)

Chi-
square, 
df & p 
value

X2 = 19.459,                       
df = 1,                  
p < 0.001*

X2 = 
12.097,                      
df = 1,                  
p < 0.001*

X2 = 2.193,                       
df = 1, 
p > 0.05        
(NS)

X2 = 0.011,                        
df = 1, p < 
0.05 (NS)

 
Table 1 shows that Out of 3085 patients, 2162 (70.1%) had 
refractive errors, 1095 (50.6%) males and 1067 (49.4%) fe-
males. Most of the patients (37.5%) had Myopia, followed by 
Astigmatism (17.2%) and Hyperopia (15.4%).  This is evident 
from the table that proportion of myopic females (11.1%) 
and hyperopic females (4.2%) is higher in age group of 21 
– 30 years as compared to males (myopia 9.2% & hyperopia 
3.3%). While in age group of 31 – 40 years it is vice-versa. 
This is statistically highly significant (p < 0.001).  Astigmatism 
is slightly more common in females, but it is not statistically 
significant.
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Table- 2: Myopia-age, gender and grade distribution 
(n=1159)

Age 
group 
(Years)

MYOPIA

Low                             
(-0.5 To 
-1.75 )

Moderate                  
(-2.0 To -5.0)

High                      
(< -5.0 )

Total             
n (%)

Male                    
n (%)

Fe-
male               
n (%)

Male                    
n (%)

Fe-
male               
n (%)

Male                    
n (%)

Fe-
male               
n (%)

21-30 239    
(20.6)

260 
(22.4)

35       
(3.0)

58           
(5.0)

11     
(1.0)

25    
(2.2)

628  
(54.2)

31-40 160    
(13.8)

125 
(10.8)

134  
(11.6)

83           
(7.2)

16      
(1.3)

13    
(1.1)

531   
(45.8)

Total 399    
(34.4) 

385 
(35.2)

169  
(14.6)

141 
(12.2)

27     
(2.3)

38    
(3.3) 1159 

(100.0)Grand 
Total

784                           
(69.6)

310                   
(26.8)

65                      
(5.6)

Chi-
square, df 
& p value

X2 = 4.609,                          
df = 1,   p < 
0.05*

X2 = 14.313,                        
df = 1,  p < 
0.01**

X2 = 3.058,                          
df = 1,  p > 
0.05 (NS)

 

 
Table 2 shows that out of the total (1159) myopia cases, 
maximum cases are of Low Myopia 784 (69.6%), followed by 
Moderate Myopia 310(26.8%) and High Myopia 65(5.6%). 

Table- 3: Hyperopia - age, Gender and grade distribution 
(n=474)

Age 
group 
(Years)

HYPEROPIA

Low                  
(+0.5 To 
+1.75 )

Moderate              
( +2.0 To 
+5.0)

High                          
( > +5.0 )

Total              
n (%)Male                    

n (%)

Fe-
male               
n (%)

Male                    
n (%)

Fe-
male               
n (%)

Male                    
n 
(%)

Fe-
male               
n (%)

21-30 87 
(18.4)

107 
(22.6)

8         
(1.7)

14            
(3.0)

6            
(1.3)

10           
(2.1)

232         
(48.9)

31-40 123 
(25.9)

79       
(16.7)

14          
(3.0)

10           
(2.1)

7            
(1.5)

9                 
(1.9)

242         
(51.1)

Total 210 
(44.3)

186 
(39.2)

22      
(4.6)

24             
(5.1)

13        
(2.7)

19          
(4.0) 474 

(100.0)Grand 
Total

396                 
(83.5)

46                        
(9.7)

32                                
(6.7)

Chi-
square, df 
& p value

X2 = 9.595,                          
df = 1, p < 
0.01**

X2 = 1.427,                        
df = 1, p < 
0.01*

X2 = 0.000,                          
df = 1, p > 
0.05 (NS)

 

 

Table 3 shows that out of the total (474) hyperopia cases, 
maximum cases are of Low hyperopia 396 (83.5%), fol-
lowed by Moderate hyperopia 46(9.7%) and High hyperopia 
32(6.7%). From table 2 and 3 it is evident that low to moder-
ate grade myopia and hyperopia is more common in females 
of 21-30 age group than males, but in 31-40 age group it is 
exactly opposite, which is highly significant (p < 0.01).

Discussion
There is increasing trend of refractive errors in India.[1,4]  In this 
study we found 70.1% of patients with refractive errors. Pro-
portion of Myopia is higher (37.5%), followed by Astigmatism 
(17.2%) and Hyperopia (15.4%), which is similar to the find-
ings reported in other studies.[5,12,13,17] Higher prevalence of 
myopia was reported worldwide, which was in between 20-
48%.[5,12,13,17]  Gender wise, there is no statistically significant 
difference in having refractive errors, but when controlled for 
age, (21-30 age group) refractive errors are more common in 
females (19.4%) than males (15.8%) and in 31-40 age group 
it is vice-versa. Myopia and hyperopia of low to moderate 
grade and also astigmatism is more common in females of 
21-30 age group than males, but in 31-40 age group it is ex-
actly opposite. Constant near work and use of computers is 
unavoidable, particularly in (21-30 age group) young adults, 
which may be a cause for early onset of myopia.[3,11,16]   In high 
myopia and high hyperopia there is no significant relation 
either age wise or gender wise (p > 0.05). 

Conclusions 
Myopia is the most common refractive error followed by 
astigmatism and hyperopia. Myopia and hyperopia of low to 
moderate grade is more common in females of 21-30 age 
group than males, but in 31-40 age group it is exactly op-
posite. Excessive near work may be a cause for early appear-
ance of myopia in young generation. Graduate, post gradu-
ate college students and young adults in business or service 
should be examined regularly for vision and refractive errors. 


