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        Abstract



        
          Objective:


          To investigate the distribution of refractive errors and their association with ocular biometric data, family history, and environment variables in medical university students of first to six semesters of UNIVAG - MT.

        


        
          Methods:


          A general ophthalmological exam was performed including corneal topography and ocular optical biometry. Lens power has calculated by Bennett and Rozema’s formula. A questionnaire regarding a family history of myopia and lifestyle visual activities was applied. Only university students with normal ophthalmological exams were included. Statistical significance was considered at the level of p<0.05.

        


        
          Results:


          One hundred twenty-eight students were selected, whereas the other 13 were excluded. The mean age was 21.28 ± 2.18 years. Forty-four (34.4%) participants were males. Regarding refractive errors, 18 (14.1%) were hyperopic, 41 (32%) were emmetropic, 61 (47.7%) were myopic, and 8 (6.3%) were high myopic. The mean and standard deviations of spherical equivalents, axial lengths, keratometries (K1 and K2), and lens powers were -1.27 ± 2.21 D, 24.17 ± 1.07 mm, 42.90 ± 1.25 D, 43.94 ± 1.37 D, and 22.62 ± 1.73 D, respectively. In relation to the family history of myopia, one parent was myopic in 28 (50%) of the subjects, and both parents were myopic in 7 (12.5%) subjects. The average of hours per week spent outdoors were 5.82 +/- 5.80 hs. and spent 2.18 +/- 2.37 hs. at sports activities at night.

        


        
          Conclusion:


          Myopia was the most frequent refractive error among the medical university students subject of this study, and was approximately three times higher than those reported for other samples of the Brazilian population. There was a positive correlation between refraction errors and axial length.
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      1. INTRODUCTION


      Myopia occurs in the eyes in which the image is focused in front of the retina. The focusing location of the image inside the eyeball depends on three optical components: corneal curvature, crystalline power and axial length (AL) [1]. The prevalence of myopia varies depending on region, ethnicity, and age group, and it is more prevalent in industrialized cities with higher education status [2]. In Asian countries, myopia has sharply increased [3, 4]. Other parts of the world, such as the United States of America, have also reported a significant increase in prevalence in recent decades [5]. In Brazil, a country of continental dimensions, there are few studies, even in localized populations, which estimate prevalence around 13% in the general population, but there is a lack of current epidemiological data to estimate the real situation [2, 6, 7]. It is expected that in the coming decades there will be a higher myopia prevalence globally [8].


      Myopia routinely develops in schoolchildren but may also appear in young people or adults [2]. The earlier myopia onsets, the greater will be the final myopic power expected in adulthood [9, 10]. Myopia progression is more commonly produced by the increase of AL than for changes in the other optical components [11, 12]. In fact, the measurement of AL has been considered the most accurate way to monitor myopia progression [13].


      Emmetropia, by definition, is the ocular refractive state of the eye in which the image is focused on the retina when accommodation is relaxed. The refractive error is between -0.50 D and +0.50 D. Myopia is the refractive ocular condition with the spherical equivalent (SE) ≤ -0.50 D in both eyes. According to SE power, the World Health Organization classifies myopia as [8]:


      -Low: > -3 D;


      -Medium: -3 to -5 D;


      -High: ≤ -5 D.


      Patients with high myopia, and consequently, AL ≥ 26 mm, have higher risks of decreased visual acuity in adulthood due to myopic maculopathy, retinal detachment and glaucoma [14, 15].


      Although the growth of AL in the population from childhood to young age has been well studied, just a few studies have been reported in young adulthood [10, 11, 16]. Late adolescents are understood as the population between 17 and 19 years old, and young adults, between 20 and 24 years old, according to the World Health Organization [17].


      The aim of this study was to evaluate the distribution of ametropias and ocular biometric data and their relationship by gender and family history of myopia in a late adolescent to adult population, represented by subjects of medical university students from Centro Universitario de Várzea Grande, Várzea Grande, MT, Brazil (UNIVAG-MT).

    


    
      

      2. MATERIALS AND METHODS


      This paper has reported the baseline cross-sectional data of a planned prospective study. All the medical students in their first to sixth semesters at UNIVAG (classes 2018-1, 2018-2, 2019-1, 2019-2, 2020-1, 2020-2), ages 17 to 30, were invited. Subjects were evaluated at the ophthalmology outpatient clinic at Oftalmocenter Santa Rosa in Cuiabá, MT, Brazil.


      An ophthalmological examination was conducted with the assessment of visual acuity, the measurement of static refraction with the use of an autorefractor (Canon®, USA) under cycloplegia, with prior administration of 0.5% proparacaine, followed by one application of 1% cyclopentolate eye drops, and two applications of 1% tropicamide, one drop each, with 5-minute intervals between drops. Biomicroscopic examination of the anterior segment was performed using a slit lamp, tonometry (Tono-pen®, USA), cover test, corneal topography, and optical biometry (Lenstar LS900®, Haag-Streit, USA). Lens power was measured indirectly with Bennett and Rozema’s formula using the cycloplegic refraction, K1, K2, anterior chamber depth, lens thickness and AL [18].


      The selected students answered a questionnaire about outdoor activities, the history of their myopia onset, and parents' refractive history. All participating students were oriented about the study and those who agreed to participate signed a written informed consent. The study was registered in the Plataforma Brasil Program – CAAE: 40738620.1.0000.5692.


      University students with corrected visual acuity ≥ 0.66 in both eyes and with a normal ophthalmologic examination, were included. University students with associated ocular pathologies, with incomplete data, those who did not answer the questionnaire, those with astigmatism ≥ 2 D or topographic irregular astigmatism, allergic to any cycloplegic drug, patients with syndromes that interfere with the eye, and those who did not agree or sign the written informed consent, were excluded.


      Descriptive statistics were used to characterize data from measurements of visual acuity and static refraction for both eyes. On the other hand, corneal keratometry, biometry and lens power calculations were registered only for the right eyes. For categorical variables, the chi-square test was performed together with the crude prevalence ratios and adjusted by the Poisson model with robust variance. All tests were considered significant when p<0.05 (5%).

    


    
      

      3. RESULTS


      Of the one hundred and forty-one university students who attended the invitation to participate in the study, one hundred and twenty-eight were eligible. Among the excluded patients, 2 were older than the selected population, 1 for keratoconus, 2 for strabismus and amblyopia and 7 for high astigmatism. The mean age was 21.28 ± 2.18 years. Forty-four (34.4%) participants were males and 84 (65.6%) were females. Regarding refractive errors, 18 (14.1%) were hyperopic, 41 (32%) were emmetropic, 61 (47.7%) were myopic and 8 (6.3) were high myopic. The mean and standard deviation of the SE, the AL, the keratometries (K1 and K2) and the powers of the lens of the total and in each refractive error were described in Table 1.


      The distribution of refractive errors is found in Fig. (1). In relation to the family history of myopia, the groups were distributed as shown in Fig. (2). The average hours per week spent outdoors were 5.82 +/- 5.80 hs. and 2.18 +/- 2.37 hs. at sports activities at night. The distribution of AL correlated to SE was found in Fig. (3), where an AL increase of 1 mm corresponded with a SE change of 3.4 D. There was a positive correlation between refractive error and AL (R-Square 0.49, p=0.001).


      
        

        

        Table 1 Mean and SD of principal linear variables


        
          
            
              	Parameter

              	Mean

              	Standard deviation
            

          

          
            
              	Age

              	21.28

              	2.18
            


            
              	Age of the first prescription

              	9.70

              	7.64
            


            
              	Uncorrected visual acuity OD

              	0.37

              	0.29
            


            
              	Uncorrected visual acuity OS

              	0.42

              	0.29
            


            
              	Spherical equivalent OD

              	-1.27

              	2.21
            


            
              	Spherical equivalent OS

              	-1.32

              	2.19
            


            
              	Keratometry - K1

              	42.90

              	1.25
            


            
              	Keratometry - K2

              	43.94

              	1.37
            


            
              	Anterior chamber depth

              	3.80

              	0.25
            


            
              	Lens thickness

              	3.48

              	0.20
            


            
              	Axial length

              	24.17

              	1.07
            


            
              	Axial length emmetropic

              	23.67

              	0.70
            


            
              	Axial length myopic

              	24.53

              	0.89
            


            
              	Axial length high myopic

              	26.15

              	1.07
            


            
              	Axial length hyperopic

              	23.21

              	0.57
            


            
              	Lens power

              	22.62

              	1.73
            

          
        


      



      [image: ]
Fig. (1)

      Distribution of refractive errors.

    


    
      

      4. DISCUSSION


      The myopia prevalence in the general Brazilian population reported for many years ago was 13%, which was quite low compared to values found in our study, of 47.7% myopic [2, 6]. A study in 2002 from the Brazilian northeast population, considering the age group 16 years or more, found a myopia prevalence of 15.81% [6]. It is important to consider that the cut point for myopia was based on spherical power and not on spherical equivalent, the most accepted nowadays. Currently, it was found that the children population from a rural northeast city of Brazil had around 20% of myopia (the mean age was 10.6-year only) [19]. Likewise, a higher prevalence of myopia among adults in the northeast Brazilian population will be expected, as it has been found for other populations [3, 6].


      The adult population of the City of São Paulo had a mean AL 23.19 and 22.73 mm, for males and females, respectively. This was below the mean of AL 24.17 ± 1.07 mm, found in this study [20]. Myopic university students had a mean higher AL (24.53 ± 0.89 mm) in relation to emmetropes (23.67 ± 0.70 mm) and hyperopes (23.21 ± 0.57 mm). The results showed positive correlation between SE and AL, which was already reported in several studies [21-24].


      [image: ]
Fig. (2)

      Family history of myopia and refractive group.

      [image: ]
Fig. (3)

      Distribution of axial length and spherical equivalent.

      The choice of threshold point for high myopia was crucial in the present study. The World Health Organization – WHO - defines high myopia as <-5 D, however, currently, the International Myopia Institute - IMI – considers it to be <-6 D [8, 25]. If this study considered just < -6 D, we would had let 3 participants out of data from high myopia, but two of them already met an AL higher than 26 mm (26.19 and 27.28 mm), which is the main risk factor for the development of vision-threatening linked complications [26].


      The family history of myopia was an often-associated factor, it was present in 62.50% of myopic university students. This high prevalence of family history in a sample with about 50% of young myopic subjects in a disease that is mainly environmentally driven speaks about the fact that family history is probably the history of shared genes and environments between parents and offspring [27].


      Nevertheless, before arguing about the environment regarded the results of this study, we must consider the effects of the pandemic of Covid-19 over the lifestyle of humanity, who have spent a lot of time indoors for the last two years, with few hours of outdoors activities [28].


      It needs to be noted, however, that the study has some limitations. First, the studied sample was based on the choice of six semesters at one medical university, representing a small number of people. There could also be a myopic bias in our invitation to students because, associated with this study, there was a longitudinal study about myopia.

    


    
      

      CONCLUSION


      The prevalence of myopia in this population was approximately three times higher than those reported for other samples of the Brazilian population. Studies in other cities and larger numbers of participants could help to find the real prevalence in medical university students from Brazil similarly to this study.

    

  


  
    
      LIST OF ABBREVIATIONS


      
        
          	

          	
        


        
          	AL

          	= Axial length.
        


        
          	SE

          	= Spherical equivalent.
        


        
          	UNIVAG-MT

          	= Centro Universitário de Várzea Grande, Mato Grosso, Brazil.
        


        
          	CAAE

          	= Certificado de apresentação para apreciação ética.
        


        
          	K

          	= Keratometry.
        


        
          	SD

          	= Standard deviation.
        

      

    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      The study was registered in the Plataforma Brasil Program – CAAE: 40738620.1.0000.5692.

    


    
      HUMAN AND ANIMAL RIGHTS


      No animals were used for studies that are the basis of this research. All the humans were used in accordance with the ethical standards of the committee responsible for human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2013 (http://ethics.iit.edu/ecodes/node/3931).

    


    
      CONSENT FOR PUBLICATION


      All participating students were oriented about the study, and those who agreed to participate signed written informed consent.

    


    
      STANDARDS OF REPORTING


      STROBE guidelines were followed.

    


    
      AVAILABILITY OF DATA AND MATERIALS


      The data that support the findings of this study are available within the article.

    


    
      FUNDING


      None.

    


    
      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    
      ACKNOWLEDGEMENTS


      Declared none.

    


    REFERENCES


    
      
        	

        	
      


      
        	[1]

        	Alves A.A.. Emmetropia or ametropia., Refraction. (3rd ed.) Rio de Janeiro: Medical Culture; Alves A.A.1999: 79.

      


      
        	[2]

        	Kara-José N., Holzchuh N., Temporini E.R.. Vícios de refração em escolares da cidade de São Paulo, Brasil., Bol. Oficina Sanit. Panam.. 1984; 96(4): 326-333.

        [PubMed]
      


      
        	[3]

        	Lam C.S.Y., Goldschmidt E., Edwards M.H.. Prevalence of myopia in local and international schools in Hong Kong., Optom. Vis. Sci.. 2004; 81(5): 317-322.

        [CrossRef] [PubMed]
      


      
        	[4]

        	Lin L.L.K., Shih Y.F., Tsai C.B., Chen C.J., Lee L., Hung P.T., Hou P.K.. Epidemiologic study of ocular refraction among schoolchildren in Taiwan in 1995., Optom. Vis. Sci.. 1999; 76(5): 275-281.

        [CrossRef] [PubMed]
      


      
        	[5]

        	Vitale S., Sperduto R.D., Ferris F.L. III. Increased prevalence of myopia in the United States between 1971-1972 and 1999-2004., Arch. Ophthalmol.. 2009; 127(12): 1632-1639.

        [CrossRef] [PubMed]
      


      
        	[6]

        	Garcia C.A.A., Oréfice F., Nobre G.F.D., Souza D.B., Rocha M.L.R., Vianna R.N.G.. Prevalence of refractive errors in students in Northeastern Brazil., Arq. Bras. Oftalmol.. 2005; 68(3): 321-325.

        [CrossRef] [PubMed]
      


      
        	[7]

        	Lira R.P.C., Santo I.F.D.E., Astur G.L.D.V., Maziero D., Passos T.H., Arieta C.E.. Refractive error in school children in Campinas, Brazil., Arq. Bras. Oftalmol.. 2014; 77(3): 203-204.

        [PubMed]
      


      
        	[8]

        	World Health Organization - Brien Holden Vision Institute. The impact of myopia., The Impact of Myopia and High Myopia. Report of the Joint World Health Organization. Brien Holden Vision Institute Global Scientific Meeting on Myopia; 2016: 1-29.

      


      
        	[9]

        	Chua S.Y.L., Sabanayagam C., Cheung Y.B., Chia A., Valenzuela R.K., Tan D., Wong T.Y., Cheng C.Y., Saw S.M.. Age of onset of myopia predicts risk of high myopia in later childhood in myopic Singapore children., Ophthalmic Physiol. Opt.. 2016; 36(4): 388-394.

        [CrossRef] [PubMed]
      


      
        	[10]

        	Tideman J.W.L., Polling J.R., Jaddoe V.W.V., Vingerling J.R., Klaver C.C.W.. Environmental risk factors can reduce axial length elongation and myopia incidence in 6- to 9-year-old children., Ophthalmology. 2019; 126(1): 127-136.

        [CrossRef] [PubMed]
      


      
        	[11]

        	Larsen J.S.. The sagittal growth of the eye. IV. Ultrasonic measurement of the axial length of the eye from birth to puberty., Acta Ophthalmol.. 1971; 49(6): 873-886.

        [CrossRef] [PubMed]
      


      
        	[12]

        	Fledelius H.C., Christensen A.S., Fledelius C.. Juvenile eye growth, when completed? An evaluation based on IOL-Master axial length data, cross-sectional and longitudinal., Acta Ophthalmol.. 2014; 92(3): 259-264.

        [CrossRef] [PubMed]
      


      
        	[13]

        	Galán M.M., Tideman J.W.L., Iribarren R.. The role of axial length and keratometry in the follow-up of myopic children., Oftalmol Clin Exp. 2021; 14(2): 65-70.

      


      
        	[14]

        	Neelam K., Cheung C.M.G., Ohno-Matsui K., Lai T.Y.Y., Wong T.Y.. Choroidal neovascularization in pathological myopia., Prog. Retin. Eye Res.. 2012; 31(5): 495-525.

        [CrossRef] [PubMed]
      


      
        	[15]

        	Grossniklaus H., Green W.R.. Pathologic findings in pathologic myopia., Retina. 1992; 12(2): 127-133.

        [CrossRef] [PubMed]
      


      
        	[16]

        	Zadnik K., Mutti D.O., Mitchell G.L., Jones L.A., Burr D., Moeschberger M.L.. Normal eye growth in emmetropic schoolchildren., Optom. Vis. Sci.. 2004; 81(11): 819-828.

        [CrossRef] [PubMed]
      


      
        	[17]

        	WHO, World Health Organization. Young People's Health - a challenge for society. Report of a WHO study group on young people and health for all., Technical Report Series 731.. Geneva: WHO; 1986
      


      
        	[18]

        	Rozema J.J., Atchison D.A., Tassignon M.J.. Comparing methods to estimate the human lens power., Invest. Ophthalmol. Vis. Sci.. 2011; 52(11): 7937-7942.

        [CrossRef] [PubMed]
      


      
        	[19]

        	Yotsukura E., Torii H., Ozawa H., Hida R.Y., Shiraishi T., Corso Teixeira I., Rautha Y.V.B.L., Moraes do Nascimento C.F., Mori K., Uchino M., Kurihara T., Negishi K., Tsubota K.. Axial Length and Prevalence of Myopia among Schoolchildren in the Equatorial Region of Brazil., J. Clin. Med.. 2020; 10(1): 115.

        [CrossRef] [PubMed]
      


      
        	[20]

        	Pereira G.C., Allemann N.. Biometria ocular, erro refrativo e sua relação com a estatura, idade, sexo e escolaridade em adultos brasileiros., Arq. Bras. Oftalmol.. 2007; 70(3): 487-493.

        [CrossRef] [PubMed]
      


      
        	[21]

        	Jones L.A., Mitchell G.L., Mutti D.O., Hayes J.R., Moeschberger M.L., Zadnik K.. Comparison of ocular component growth curves among refractive error groups in children., Invest. Ophthalmol. Vis. Sci.. 2005; 46(7): 2317-2327.

        [CrossRef] [PubMed]
      


      
        	[22]

        	Wong H.B., Machin D., Tan S.B., Wong T.Y., Saw S.M.. Ocular component growth curves among Singaporean children with different refractive error status., Invest. Ophthalmol. Vis. Sci.. 2010; 51(3): 1341-1347.

        [CrossRef] [PubMed]
      


      
        	[23]

        	Hughes R.P.J., Read S.A., Collins M.J., Vincent S.J.. Axial elongation during short-term accommodation in myopic and nonmyopic children., Invest. Ophthalmol. Vis. Sci.. 2022; 63(3): 12.

        [CrossRef] [PubMed]
      


      
        	[24]

        	Greene P.R.. Optical constants and dimensions for the myopic, hyperopic and normal rhesus eye., Exp. Eye Res.. 1990; 51(4): 351-359.

        [CrossRef] [PubMed]
      


      
        	[25]

        	Flitcroft D.I., He M., Jonas J.B., Jong M., Naidoo K., Ohno-Matsui K., Rahi J., Resnikoff S., Vitale S., Yannuzzi L.. IMI – defining and classifying myopia: A proposed set of standards for clinical and epidemiologic studies., Invest. Ophthalmol. Vis. Sci.. 2019; 60(3): M20-M30.

        [CrossRef] [PubMed]
      


      
        	[26]

        	Bikbov M.M., Gilmanshin T.R., Kazakbaeva G.M., Zainullin R.M., Rakhimova E.M., Rusakova I.A., Bolshakova N.I., Safiullina K.R., Zaynetdinov A.F., Zinatullin A.A., Nuriev I.F., Khalimov T.A., Panda-Jonas S., Arslangareeva I.I., Bikbova G.M., Yakupova D.F., Uzianbaeva Y.V., Jonas J.B.. Prevalence of myopic maculopathy among adults in a Russian population., JAMA Netw. Open. 2020; 3(3): e200567.

        [CrossRef] [PubMed]
      


      
        	[27]

        	Lyhne N., Sjølie A.K., Kyvik K.O., Green A.. The importance of genes and environment for ocular refraction and its determiners: a population based study among 20-45 year old twins., Br. J. Ophthalmol.. 2001; 85(12): 1470-1476.

        [CrossRef] [PubMed]
      


      
        	[28]

        	Chang P., Zhang B., Lin L., Chen R., Chen S., Zhao Y., Qu J.. Comparison of myopic progression before, during, and after COVID-19 lockdown., Ophthalmology. 2021; 128(11): 1655-1657.

        [CrossRef] [PubMed]
      

    

  


  

OEBPS/Images/e187436412212300_F1.jpg
G000 s S50 250
Spherical equivalent OD





OEBPS/Images/cover.jpg
ISSN: 1874-3641

The Open
Ophthalmology
ournal

Refractive Error and Ocular Biometry Among
Young adults From Cuiab3, Brazil

BENTHAM OPEN






OEBPS/Images/e187436412212300_F2.jpg
Number of cases.

50

40

30

20

0

NoHistory One parent Boih parents

Family istory of myopia

Refractive group
W Hyperopin
W Emmcropia
W vy
L

Highmyopia

Don't koo





OEBPS/Images/e187436412212300_F3.jpg
y=-0,3434x+23,732

-6 -4
‘Spherical Equivalent






OEBPS/Images/orcid.png





