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Abstract 

Background: In the Ardabil province, NorthWest of Iran, few studies have been conducted in the field of 

the risk factors of myopia.The aim of the present study is to detect the prevalence and risk factors of myopia 

in patients over 40 years of age who was referred to the eye clinic of Imam Reza hospital in Ardabil. 

Material and Methods: Overall, 436 patients were included in the study, of which 150 patients met the 

exclusion criteria and were excluded from the study; 139 people had myopia and were included as the target 

group, and 147 people with normal eye examination were included as the control group. Data analysis was 

done in SPSS software version 23. 

Results: 139 people out of 436 people had myopia (31.9%). There was statistically significant relationship 

between myopia and the level of education (P=0.013), near vision requiring jobs (P=0.001), mean hours of 

near vision working (P=0.001), and family history of myopia (P=0.018). 

Conclusion: The present study showed that one-third of the eye problems of patients over 40 years of age 

in Ardabil city is myopia and that myopia has a significant direct relationship with the level of education, 

hours of reading, jobs requiring near vision, hours of doing activities requiring near vision, and a family 

history of myopia. 
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Introduction 

Myopia can be considered one of the most 

common visual problems. According to the 

report of the World Health Organization 

(WHO) in 2007, more than 1.6 billion people 

around the world suffer from myopia, and this 

amount will increase to 2.5 billion people in 

2020 (1). In a person suffering from myopia, in 

the state of rest, the matching image is formed 

in front of the retina, and this situation occurs 

when either the refractive power of the eye is 

high or the anterior-posterior length of the eye 

is increased. There may also be a combination 

of the two (2). There are different types of 

myopia: 1- Mild myopia, in which the eye has 

normal growth and its amount is usually less 

than 3 diopters. 2- Extreme myopia, which is 

accompanied by extra growth of the anterior-

posterior length of the eye. Its value is more 

than 9 diopters and is associated with retinal 

and choroidal degenerative changes. 3- 

Moderate and high myopia, which are between 

3 and 9 diopters. The prevalence of progressive 

myopia in women is 2.5 times that of men, but 

there is no difference between men and women 

in the prevalence of mild myopia(3). Maximum 

prevalence of myopia is 9-10 years old and 11-

12 years old in girls and boys respectively. The 

younger the age of myopia, the more advancing 

the disease. In 75% of cases, the changes in 

refractive errors stop at the ages of 13-19 years, 

and the rest of the changes will continue until 

the ages of 20-30 years (4). The risk factors of 

myopia are continuous near work, family 

history, high social and economic status, 

female sex, Asian and white race, urbanization, 

diabetes, and esophoria. It has been determined 

that 20-40% of people under the age of 25 who 

had hyperopia or no refractive error but had 

continuous near work finally became myopic, 

while this rate was 10% in people who did not 

have near work (2, 5-6). In the conducted 

studies, environmental factors such as near 

work, tallness, IQ, birth weight, economic and 

social status, physical activity and nutrition 

play a role in the etiology of myopia (7). It has 

been reported that the prevalence of myopia is 

related to the level of education and 

occupations that require near vision (8). 

Myopia in high intensity can be associated with 

other disorders such as a retinal tear, macular 

degeneration, cataract and glaucoma (4). Due 

to the very high prevalence of myopia, 

treatments incur high costs. The correction of 

myopia also imposes costs on society such as 

visits to the optometrist, contact lenses, 

prescription of glasses, and the cost of 

refractive surgery with its rare complication of 

blindness. So the effects of myopia on the 

general health of society should not be 

underestimated (9, 10). Considering the high 

prevalence of this disease and the lack of 

studies on this issue in Ardabil province, we 

decided to investigate the frequency and risk 

factors of myopia in patients over 40 years of 

age who were referred to Imam Reza Hospital 

in Ardabil. 

Material and Method 

Study population 

In this cross-sectional Study, all subjects who 

were referred to the eye clinic of Imam Reza 

Hospital between October 2018 and October 

2019 were included in the study if they agreed 

to participate in the study and met the inclusion 

and exclusion criteria.Inclusion criteria was age 

over 40 years and one and above one  diopters 

of  myopia.Exclusion criteria was history of eye 

trauma or any eye surgery,having cataracts or 

any other refractive errors.Sampling was based 

on a census.At first, 436 patients over 40 years 

of age who had visited the eye clinic of Imam 
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Reza Hospital in Ardabil for various chief 

complaints were included in the study, of which 

150 patients were excluded from the study due 

to refractive errors other than myopia or 

suffering from other eye problems. 139 people 

had myopia one or above one diopter and were 

included as the study group, and 147 people 

without refractive errors and eye problems 

were included as the control group.Cycloplegic 

objective refraction was performed half an hour 

after instillation of cyclopentolate drop in the 

eyes twice five minutes apart and then the 

amount of refractive error was checked and 

recorded using a retinoscope and an auto 

refractometer (Canon Full Auto Ref-

Keratometer RK-F2 Tokyo,Japan). 

Data collection and analysis  

 Detailed information was collected through the 

designed checklists that contained 

demographic information and risk factors and 

were completed for all the studied cases by the 

respected optometrist, and finally, people were 

divided into 2 groups (myopic and healthy).The 

risk factors between these two groups were 

compared and analyzed through SPSS version 

23 statistical software. After collecting the data, 

central indices (mean) and dispersion indices 

(standard deviation) were used to analyze the 

descriptive information in the form of tables 

and graphs. Chi-square, Fisher's exact, t-test, 

and binary logistic regression were used for 

data analysis. p values less than 0.05 were 

considered significant. 

 

Results 

In the present study, 436 patients over 40 years 

of age who had visited the eye clinic of Imam 

Reza Hospital in Ardabil for various chief 

complaints were included in the study, of which 

150 patients had refractive errors other than 

myopia or had other eye problems that were 

excluded from the study. 139 (31.9%) people 

had myopia of one or above one diopter and 

were included as the study group. and 147 

people without refractive errors and eye 

problems were included as the control 

group.The comparison of the variables between 

two groups is shown in Tables 1 and 2. 

Between the incidence of myopia with gender 

(P=0.876), age group (P=0.368), place of 

residence (P=0.556), occupation 

(P=0.136),duration of study hours per day 

(P=0.072), income (P=0.087), underlying 

disease (diabetes, high blood pressure, heart 

disease and hyperlipidemia) (P=0.180), and 

history of drug use (metformin, losartan, 

atorvastatin and ferrous sulfate) (P=0.113) 

there was no significant relationship. Between 

the incidence of myopia with education level 

(P=0.013), occupations requiring near vision 

(any occupation requiring vision less than half 

a meter) (P=0.001), working hours requiring 

near vision (P=0.001) and Family history of 

myopia (P=0.018) had a statistically significant 

relationship. A binary logistic regression test 

was used to more closely evaluation of the 

relationship between the investigated variables 

with myopia and determine the risk ratio for 

each variable (Table 3).  

Table 1: Distribution of the frequency of variables between groups 

 

roupG  

n )%(  
-P

aluV

e Myopia Control 

exS  
aleM  58(41.7  ) 60(40.8  ) 

0.876 
emaleF  81(58.3 )  87(59.2 )  
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Total 139 147 

geA 

groups 

(years )  

           41-49   58(41.7 )  54(36.7 )  

0.386 

50- 59  53(38.1 )  51(34.7 )  

60 -69   21(15.2 )  29(19.7 )  

70 - 79   7(5 .0 )  13(8.8 )  

Total 139 147 

Address 

City 118(84.9 )  121(82.3 )  

0.556 Village 21(15.1 )  26(17.7 )  

Total 139 147 

ducatioE

n 

lliterateI  6(4.3 )  16(10.9 )  

0.013 

-Elementary

uidanceg  
50(35.97 )  64(43.5 )  

-High school

iplomad  
48(34.5 )  48(32.7 )  

university 35(25.2 )  19(12.9 )  

Total 139 147 

Table 2 : Frequency distribution of the variables between myopia and control groups 

 

roupG  

n )%(  

-P

alueV  

Myopia Control  

obJ  

 

Need for  

near vision 

33(23.7 )  14(9.5 )  

0.001 No need for  

near vision 

106(76.3 )  133(90.5

) 

Total 139 147 

Reading  

hours 

oN  22(15.8 )  37(25.2 )  

.0720  

Less than 2   70(50.4 )  73(49.6 )  

2- 5   27(19.4 )  27(18.4 )  

Above 5   20(14.4 )  10(6.8 )  

Total 139 147 

Monthly  

Income  

(dollars )  

Less than 100 63(45.3 )  77(52.4 )  

0.087 
100-300   57(41 )  61(41.5 )  

300Above  19(13.7 )  9(6.1 )  

Total 139 147 

lyiUnder

ng 

disease 

Yes 31(22.3 )  43(29.3 )  

0.180 No 
108(77.7 )  104(70.7

) 

Total 139 148 

History  

of drug  

use 

esY  21(15.1 )  33(22.4 )  

0.113 No 
118(84.9 )  144(77.6

) 

Total 139 147 

No 
75(54 )  101(68.7

) 
1800.  
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Family  

history  

of myopia 

ather orF  

mother 

 

18(12.9 )  

 

13(8.8 )  

ister orS  

brother 

 

34(24.5 )  

 

30(20.4 )  

othB  12(8.6 )  3(2 )  

Total 139 147 

Mean of near working   

(hours )  
5.9 ±2.6  3.9 ±2.8  1}00.0  

Table 3: Logistic regression fitting results to determine the factors affecting myopia 

The 

dependent 

variable 

Independent variable 
Risk 

ratio 

95  %confidence 

interval 
P-Value 

lower 

limit 

upper 

limit 

Suffering  

from  

myopia 

sex 
anM  Reference 

Woman 630.9  0.601 5431.  0.876 

groupsge A  

(years )  

41-49   Reference 

50 - 59   
0.968 0 .655  1.650 0.904 

 60-69   9740.  440.3  0.321 510.2  

70-79   0.501 0.186 1.350 0.172 

Residence 
City Reference 

Village 820.8  0.442 531.5  0.557 

ducationE  

lliterateI  Reference 

Elementary 32.08  0.760 5.712 0.154 

iplomaD  2.667 0.962 7 .395  0.059 

niversityU  4.912 1.648 83614.  0.004 

Job 

ousewifeH  Reference 

Employee 2.140 0.753 6.082 0.153 

Driver 5.351 0.607 2047.2  0.131 

ailorT  1.873 0.520 96.73  0.337 

orkerW  0.584 0.203 826.1  0.319 

Retired 1.070 0.146 7.852 0.947 

Teacher 3.746 1.164 21.049 0.027 

-Self

oymentmple  
0.841 0/432  351.6  0.609 

Farmer /  

rancher 
0.238 0/904  1.148 0.074 

Unemployed 0.476 0.139 1.630 730.2  

arketM  0.856 0.219 3/347  0.823 

Military 0.612 0.170 2.200 0.452 

sobJ  

ingrequir  

near vision 

No Reference 

Yes 2.958 1.506 5.810 0.002 

Suffering  

from  

myopia 

Reading  

hours 

No Reference 

Less than 2   1.613 0.866 3.002 0.198 

2- 5   1 .268  0.794 3.562 0.174 

Above 5   643.3  1.334 8.478 0.010 
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Monthly 

ncomeI  

(dollars )  

Less than 100 Reference 

100-300  1.142 0.699 661.8  5960.  

300Above  5822.  209.0  96.09  6100.  

Underlying  

disease 

Yes Reference 

No 1.440 0 .448  2.458 0 .181  

History of  

drug use 

Yes Reference 

No 1.619 0 .905  2.898 0 .105  

Family  

history of  

myopia 

No Reference 

orFather   

otherm  
1 .731  0 .812   3 .691  0.156 

ster oriS  

brother 
1 .571  889.0 472.7  0.120 

Both 855.3  1.469 19.731 0.011 

The results showed that Compared to 

uneducated people, having a university 

education was associated with a significant 

increase in the risk of myopia (OR = 4.912 and 

P = 0.004). Compared to housewives, having a 

teaching job was associated with a significant 

increase in the risk of myopia (OR=3.746 and 

P=0.027). Compared to people whose jobs did 

not require near vision activity, having a job 

requiring near vision activity was associated 

with a significant increase in the risk of myopia 

(OR=2.958 and P=0.002). Compared to people 

who did not read daily, daily reading for more 

than 5 hours was associated with a significant 

increase in the risk of myopia (OR =3.364 and 

P=0.010). Compared to people who did not 

have a family history of myopia, having a 

history of myopia in a parent or sibling was 

associated with a significant increase in the risk 

of myopia (OR=5.385 and P=0.011). To 

determine the amount of risk related to working 

hours requiring near vision, ROC curve 

analysis, and then binary logistic regression 

were used (Figure 1).  

 

 

 

Figure 1: ROC curve analysis to determine 

the relationship between working hours 

requiring near vision and myopia 

 

The area under the ROC curve was 70.8% and 

the best cut-off point was 3.5 hours with 79% 

sensitivity and 55% specificity. Binary logistic 

regression analysis also showed that having an 

occupational activity requiring near vision for 

more than 3.5 hours per day was associated 

with a 4.5 times increase in the risk of myopia 

(OR=4.5, 95%CI: 1.780-11.376, Sig. =0.001). 
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Discussion 

In addition to the problems that myopia causes 

in connection with the need for glasses and 

contact lenses; it can cause many complications 

such as glaucoma, retinal detachment, retinal 

pigmentary changes, myopic crescent and 

sometimes staphyloma, regional choroidal 

atrophy, macular atrophic changes, central 

vision reduction and posterior vitreous 

detachment (4). In recent years, many studies 

have investigated the prevalence and factors 

affecting myopia in the world, but most of these 

studies have focused on children and the data 

on the adult population is less (11). In the 

Ardabil region, few studies have been 

conducted in the field of factors related to the 

myopia, while the factors affecting vision 

disorders may be very different among 

different races and geographical areas (2). 

Therefore, the present study was conducted to 

investigate the frequency of myopia in patients 

over 40 years of age who were referred to Imam 

Reza hospital in Ardabil city. The frequency of 

myopia in the patients of the present study, was 

31.9%. In this respect, our findings are 

consistent with studies conducted in India, 

Pakistan and China, which showed the 

prevalence of myopia in adults over 40 years of 

age to be 34.6%, 32.2%, and 31.5%, 

respectively. (12-14) The prevalence of myopia 

in the age group over 40 years has been 

widespread in other studies, so from lower 

values such as 16.8% in America, 16.8% in the 

Yi race of China, 17% in Australia, to higher 

values of 36.7% reported in France (14-19). 

The range of prevalence of myopia in studies 

conducted in other countries was between 

16.8% and 51% (14-22), which in our study 

was almost in the middle of this range with a 

frequency of 31.9%. The findings of the present 

study showed that there is a direct relationship 

between increasing the level of education and 

suffering from myopia so compared to illiterate 

people, the risk of myopia in people with 

elementary education is 2.08 times higher than 

in people with secondary education. Diploma 

was 2.66 times, and in people with university 

education, it was 4.91 times. The findings of the 

present study also showed that the increase in 

daily study hours is associated with an increase 

in the risk of myopia, so in our research, the 

daily study duration of more than 5 hours was 

associated with an increase of 3.4 times the risk 

of myopia. In line with our finding, in Yaqoubi 

et al.'s study in Birjand, a statistically 

significant direct correlation was observed 

between myopia and students' study hours (23). 

In a study in South Korea, like the present 

study, it was found that with the increase in 

education, the risk of myopia increases 

significantly, so that compared to illiterate 

people, having high school and university 

education increases by 52 times and 46 times 

the risk of myopia (18). All studies have not 

shown a direct and significant relationship 

between the level of education and myopia. 

Current study showed that there is a significant 

direct relationship between having a family 

history and myopia.Interestingly compared to 

the people without a family history, the risk of 

myopia in the case of having a family history in 

a sibling was 1.57, and in the case of having a 

family history in the father or mother, this risk 

was 1.73 times increased and if there is a family 

history in both sister/brother and father/mother, 

this risk is the highest and increases to 5.38 

times. In this regard, our findings are consistent 

with the study conducted by Fotohi et al. in 

Tehran, which showed that having a family 

history of myopia is associated with a 5.2-fold 

increase in the risk of myopia (24). According 

to many evidences, it seems that myopia is 

more observed in children with myopic parents. 

It has been reported that the ratio of myopia in 

children with myopia in one parent was 18.2% 

and in children with myopia in both parents was 
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33% (25). A similar association between 

parental myopia and the prevalence of myopia 

after adjustment for environmental and 

demographic factors was observed in another 

population of children in Australia; in this 

study, it was also found that children with 

myopia of both parents had the most negative 

spherical equivalent refraction and the longest 

axial length (26). 

A study in China showed the effect of parental 

myopia on the onset of myopia in 15-year-old 

children, so that compared to children with 

non-myopic parents, children whose parents 

were myopic were twice as likely to be myopic 

and children with both myopic parents were 

three times more likely to be myopic (27). In 

conclusion, the results of numerous studies 

show that myopia has high heritability, which 

shows the importance and necessity of studying 

the genetic perspective of this disease. 

Reference 

Organization WH, Organization WH. Vision 

2020–The Right to Sight. Global Initiative 

for the Elimination of Avoidable 

Blindness: Action Plan 2006–2011. World 

Health Organization. 2007;20(1):1-30. 

Morgan IG, Ohno-Matsui K, Saw S-M. 

Myopia. The Lancet. 

2012;379(9827):1739-48. 

Maraghechi G, Ojaghi H, Amani F, Najafi A. 

A comparative study of Pentacam indices 

in various types and severities of refractive 

error in candidates for photorefractive 

keratectomy (PRK) surgery. J Med Life. 

2022 Jun;15(6):810-818. 

Mc Cannel CA,Leonard BC,Berrocal 

AM,Rosen RB,Holder GE,Spaide RF, et 

al. Basic and Clinical Sciences Course: 

Section 12, Retina and Vitreous. San 

Francisco, CA: American Academy of 

Ophthalmology. 2022:207-18. 

Jacobsen N, Jensen H, Goldschmidt E. 

Prevalence of myopia in Danish 

conscripts. Acta Ophthalmol Scand. 

2007;85(2):165-70. 

Vitale S, Ellwein L, Cotch MF, Ferris FL, 

Sperduto R. Prevalence of refractive error 

in the United States, 1999-2004. Arch 

Ophthalmol. 2008;126(8):1111-19. 

Pan CW, Ramamurthy D, Saw SM. Worldwide 

prevalence and risk factors for myopia. 

Ophthalmic Physiological Optics. 

2012;32(1):3-16. 

Hyman L, Gwiazda J, Hussein M, Norton TT, 

Wang Y, Marsh-Tootle W, et al. 

Relationship of age, sex, and ethnicity with 

myopia progression and axial elongation in 

the correction of myopia evaluation trial. 

Archives of 

ophthalmology.2005;123(7):977-87. 

Holden BA, Fricke TR, Wilson DA, Jong M, 

Naidoo KS, Sankaridurg P, et al. Global 

prevalence of myopia and high myopia and 

temporal trends from 2000 through 2050. 

Ophthalmology. 2016;123(5):1036-42. 

Ojaghi H, Najafi A. Infectious keratitis: an 

update on the prevalence, risk factors, 

culture results, clinical features, visual 

outcomes, and therapeutic  strategies of 

infectious keratitis. Eur Rev Med 

Pharmacol Sci. 2022 Dec;26(23):9021-

9029. 

Foster Pa, Jiang Y. Epidemiology of myopia. 

Journal of Eye. 2014;28(2):202-8. 

Krishnaiah S, Srinivas M, Khanna RC, Rao 

GN. Prevalence and risk factors for 

refractive errors in the South Indian adult 

population: The Andhra Pradesh Eye 

disease study. Clinical ophthalmology. 

2009;3:17-25. 

Shah SP, Jadoon MZ, Dineen B, Bourne RR, 

Johnson GJ, Gilbert CE, et al. Refractive 

errors in the adult Pakistani population: the 



Myopia in patients over 40 years of old: Prevalence and Risk factors  

1201 

national blindness and visual impairment 

survey. Ophthalmic Epidemiology. 

2008;15(3):183-90. 

Wang M, Cui J, Shan G, Peng X, Pan L, Yan Z, 

et al. Prevalence and risk factors of 

refractive error: a cross-sectional Study in 

Han and Yi adults in Yunnan, China. BMC 

ophthalmology. 2019;19(1):33. 

Tarczy-Hornoch K, Ying-Lai M, Varma R. 

Myopic refractive error in adult Latinos: 

the Los Angeles Latino eye study. 

Investigative ophthalmology visual 

science.2006;47(5):1845-52. 

Wensor M, McCarty C, Taylor H. Prevalence 

and risk factors of myopia in Victoria, 

Australia. Arch Ophthalmol. 

1999;117(5):658-63. 

Emerole C, Nneli R, Osim E. Prevalence, 

distribution and determinants of myopia in 

Owerri, Nigeria. Journal of Experimental 

Clinical Anatomy. 2013;12(2):57-61. 

Kim EC, Morgan IG, Kakizaki H, Kang S, Jee 

D. Prevalence and risk factors for 

refractive errors: Korean National Health 

and Nutrition Examination Survey 2008-

2011. PloS one. 2013;8(11):1-11. 

Matamoros E, Ingrand P, Pelen F, Bentaleb Y, 

Weber M, Korobelnik J-F, et al. 

Prevalence of myopia in France: a cross-

sectional analysis. Medicine. 

2015;94(45):1-6. 

Pateras E. Prevalence of refractive errors 

amongst adults, located at the north 

suburbs of Athens-Greece. Health Science 

Journal. 2012;6(1):102-14. 

Saw S, Gazzard G, Koh D, Farook M, Widjaja 

D, Lee J. Prevalence rates of refractive 

errors in Sumatra, Indonesia. Invest 

Ophthalmol Vis Sci. 2002;43(10):3174-

80. 

Gupta A, Casson R, Newland H, Muecke J, 

Landers J, Selva D. Prevalence of 

refractive error in rural Myanmar: the 

Meiktila Eye Study. 

Ophthalmology.2008;115(1):26-32. 

Yaghobi G, Madarshhyan F, Rezaei M. Study 

of myopic risk factors in myopic and non- 

myopic students of Birjand students of 

medical sciences. . J Birjand Univ Med 

Sci. 2007;14(2):9-15. 

Fotohi A, K H, Hashemi H. Investigating the 

rate of familial Myopia and the interaction 

of environmental factors on it. Journal of 

Medical Council of Iran. 2004;22(2):116-

21.  

Mutti DO, Mitchell GL, Moeschberger ML, 

Jones LA, Zadnik K. Parental myopia, near 

work, school achievement, and children’s 

refractive error. Investigative 

ophthalmology visual science. 

2002;43(12):3633-40. 

Ip JM, Huynh SC, Robaei D, Rose KA, Morgan 

IG, Smith W, et al. Ethnic differences in 

the impact of parental myopia: findings 

from a population-based study of 12-year-

old Australian children. Investigative 

ophthalmology visual science. 

2007;48(6):2520-28. 

Xiang F, He M, Morgan IG. The impact of 

parental myopia on myopia in Chinese 

children: population-based evidence. 

Optometry Vision Science. 

2012;89(10):1487-96. 


