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Refractive error in school children in 
Campinas, Brazil
Erros refrativos em escolares de Campinas, Brasil

Dear Editor,
Refractive errors such as myopia, astigmatism, and hyperopia are 

common ocular conditions that have been identified as concerns for 
public health and economy. The World Health Organization’s “Vision 
2020: The Right to Sight” initiative included the correction of refracti-
ve errors as one of the target areas to eliminate avoidable causes of 
visual impairment. Uncorrected refractive error is the most common 
cause of visual impairment in school-age children in both industria-
lised and developing countries(1). 

The following report describes the prevalence of refractive error 
(myopia, hyperopia, and astigmatism) in school children in Campinas, 
Brazil.

This cross-sectional study was conducted in 2012. According to 
2010 census(2), the population of Campinas, Brazil was approximately 
1 million. Of these, 180,560 were within the age limits of the study 
and 126,392 (70%) of them attended public schools. Four groups 
of children, from the 1st (5-7 years-old), 5th (9-11 years-old), 9th (13-15 
years-old), and 12th (16-18 years-old) levels of the Brazilian educational 
system, a total 1,100, were randomly selected from different public 
schools. The study has complete approval from the University of 
Campinas Research Ethics Committee. The research adhered to the 
principles of the Declaration of Helsinki. 

The protocol for data collection included measurement of logMAR 
monocular distance, best-corrected visual acuity, and cycloplegic 
autorefraction (1% cyclopentolate hydrochloride) using cycloplegic 
autorefraction (autorefractor model AR-8900; Topcon Corporation, 
Tokyo, Japan). The measurements were obtained after adding 1 drop 
of a topical anesthetic eye drop (proxymetacaine hydrochloride)  
in both eyes and waiting 2 minutes to achieve ocular surface 
anesthesia followed by addition of 2 drops of 1% cyclopentolate 

hydrochloride 10 minutes apart in each eye. Cycloplegic dilation 
was performed by an ophthalmic technologist. Five readings were 
recorded and the representative value, determined by the instru-
ment, was used for further analysis. The representative value from 
the autorefractor was used to calculate spherical equivalent refrac-
tion (SER=sphere + cylinder/2). Myopia was defined as SER ≤ -0.50 D,  
hyperopia as SER ≥ +2.00 D, refractive astigmatism as cylinder ≥ 1.00 D  
if -0.50 > SER < +2.00, and emetropia as -0.50 > SER < +2.00 with 
cylinder < 1.00 D(3). All statistical analyses were carried out using 
PSPP software.

Among the 1,100 students invited to participate in the study, 
parental consent was obtained from 778 (70.7%). 440 (56.5%) were 
female. Table 1 describes the age and visual acuity of the participants. 
Table 2 describes the distribution according to the refractive errors.

The current paper presents a population-based data descri-
bing the prevalence of cycloplegic measures of refractive errors of 
students in Campinas, Brazil. There was a preponderance of emme-
tropes (75.1%), and the prevalence of myopia was only 2.8% among 
the children of age group 5-7 years. Among the 16-18 years old age 
group, the prevalence of myopia increased sevenfold (19.3%). Similar 
findings in young children have been reported by other studies(3). By  
contrast, the prevalence of myopia in 7-years-old children in Singapo-
re is 28%(4). One Brazilian study presented different results, but it was 
not possible to compare, as the protocols in our study are different 
from their study(5).

One limitation of this study was the use of SER to classify myopia, 
which can result in over-estimation of prevalence in populations with 
significant levels of astigmatism. Despite this aspect, SER has been 
used to facilitate comparisons with other epidemiological studies of 
refractive error. Another limitation is that due to the limited data avai-
lable for Brazil (a large and multi-ethnic country), it is unclear whether 
the prevalence of refractive errors in Campinas is representative of 
the Brazilian population as a whole. 
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Table 1. Distribution of students according to age and visual acuity 

School level Mean SD Min Max Female Male

Age (years) 01st 06.17 0.67 05 07 06.19 06.15

05th 09.82 0.52 09 11 09.77 09.88

09th 14.03 0.56 13 15 13.99 14.09

12th 17.28 0.58 16 18 17.32 17.22

Total 11.45 4.04 05 18 11.61 11.24

Best-corrected visual acuity 01st 85.08 6.34 P=0.410 38.00 88.00 86.56 86.49

(ETDRS letters) 05th 85.60 6.07 38.00 88.00 86.02 86.22

Right eye 09th 84.72 7.63 38.00 88.00 84.35 85.31

12th 84.91 7.20 38.00 88.00 85.25 85.19

Total 85.47 6.73 38.00 88.00 85.13 85.91

Table 2. Distribution of students according to refractive errors

School level Myopia Hyperopia Astigmatism Emmetropia Total P

1st 05 15 025 136 181 <0.001

5th 17 18 036 195 266

9th 21 08 027 111 167

12th 32 02 036 094 164

Total 75 43 124 536 778
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