
Journal of  Optometry 14 (2021) 328---334

www.journalofoptometry.org

ORIGINAL ARTICLE

Refractive  status  of  patients attending  eye clinics  of

the Public Health System  from Aguascalientes,  Mexico

Luis Fernando Barba-Gallardo a,∗,  Luis Héctor Salas-Hernández a,
José  Rafael Villafán-Bernalb, Paloma del Sagrario Marín-Nájerab,
Diana Miranda García-Lópezb, Aquetzally Del Carmen López-Garciab,
Itandehui Castro-Quezada c

a Departamento  de Optometría,  Centro  de  Ciencias  de  la  Salud,  Universidad  Autónoma  De  Aguascalientes,  México
b Departamento  de  Medicina,  Centro  de  Ciencias  de  la  Salud,  Universidad  Autónoma  de  Aguascalientes,  México
c Departamento  de Nutrición,  Centro  de  Ciencias  de  la  Salud,  Universidad  Autónoma  de  Aguascalientes,  México

Received 13  April  2020;  accepted  28  August  2020

Available  online  22  June  2021

KEYWORDS

Refractive  errors;
Prevalence;
Mexico;
Vision

Abstract

Purpose:  This  paper  aims  to  evaluate  the  prevalence  of  REs  in  a  clinic  from  Aguascalientes,

Mexico by analysing  clinical  records  from  the  local  public  health  system.  Refractive  errors  (REs)

are quite  common  globally,  but  no data  have  been  published  regarding  their  frequency  in clinics

from Mexico.  A  priori,  the  frequency  of  ametropias  should  be  high  as  admixture  ancestry  from

this region  is  mainly  European  and Amerindian,  the regions  with  high  prevalence  worldwide.

Methods:  This  cross-sectional  study  was  conducted  on 2195  subjects  from  records  of  public

optometry  services  during  the  year  2018.  Information  obtained  included  age,  gender,  sphere,

cylinder  and  axis.  The  prevalence  of myopia,  hyperopia  and  astigmatism  was  determined  by

gender and  age  groups  in  paediatric  and  adult  patients.  Chi-square  testing  was  applied  to  deter-

mine  significant  differences  in  prevalence  across  age  groups  and  gender.  A p-value  <0.05  was

considered  significant.

Results:  In  subjects  under  18  years  of  age,  the prevalence  of  emmetropia,  astigmatism,  myopia

and hyperopia  was  20.1%,  51.1%,  7.0%  and  11.8%,  respectively.  In  adults,  emmetropia  was

present at  a  frequency  of  20.1%,  while  57.1%  presented  astigmatism,  12.4%  hyperopia  and

8.6% presented  myopia.  A significant  association  was  observed  between  the presence  of  REs

and age  and  gender.
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Conclusions:  In  this  first  report  of  prevalence  of  REs from  western  Mexico,  astigmatism  was  the

most prevalent  RE  in  children,  adolescents  and adults  while  the  least  common  was  myopia.

Important  differences  were  found  in prevalence  in comparison  to  national  and  international

reports.

© 2020  Spanish  General  Council  of  Optometry.  Published  by  Elsevier  Espa?a,  S.L.U.  This  is

an open  access  article  under  the  CC BY-NC-ND  license  (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduction

The  prevalence  of  refractive  errors  (REs)  worldwide  differs
across  regions,  with  a higher  prevalence  of  astigmatism  in
the  Americas  and  Eastern  Mediterranean  among  children  and
in  the  Americas  and  South-east  Asia  in adults  according  to  a
recent  meta-analysis.1

Myopia  is  more  prevalent  in  children  from  the West-
ern  Pacific  and  Europe  as  well  as  in  adults  from  South-east
Asia  and  Europe.  Meanwhile,  hyperopia  is  more  frequent  in
American  and  European  children  as  well  as  African  and Euro-
pean  adults.2---5 These  differences  might  be  due  to  dissimilar
genetic  background  and ambiental-related  factors  including
some  outdoor  activities  as  suggested  previously.6---11

The  settled  population  in the  state  of  Aguascalientes,
geographically  located  in the  western  region  of Mexico,  has
genetic  traits  not fully  shared  with  populations  from  other
regions  of  Mexico  and  the world.12

Genetic  background  of  Mexicans  is  diverse  and varies
by  geographical  region;  patterns  European  ancestry  is more
prevalent  in  the  north  and west  (66.7---95%),  whereas  Native
American  ancestry  is more  common  in the centre  and  south-
east  (37---50%),  with  low African  ancestry.7 A specific  genetic
analysis  of Aguascalientes  population  found that  maternal
ancestry  markers  are 91%  Amerindian,  5% European,  3%
African  and  1%  Euroasian  (6).  Whereas  paternal  ancestry
markers  are  27%  Amerindian,  54%  European,  13%  Euroasian,
1%  Asian  and  5% African.13

Because  no  reports  exist  on  the prevalence  of  REs  in
the  Aguascalientes  population  or  in western  Mexico  and
two  previous  studies  of myopia  prevalence  in adolescents
of  two  regions  of  Mexico  (central  and  northern)  have  found
extremely  different  prevalence  of  myopia  (9.7%  vs  44.9%,
respectively)  in individuals  of  similar  age  and  gender,14,15 we
hypothesized  that  the prevalence  of  all  RE  might  be dissimi-
lar  in  population  from  Aguascalientes  than  in  other  Mexican
geographical  areas.  Furthermore,  to  our  knowledge  no  other
reports  exist  about  hyperopia  and astigmatism  prevalence
in Mexican  population  by  age  groups.  This  study  aims  to
determine  the  prevalence  of  REs  in children  and  adults  from
Aguascalientes  by  analysing  clinical  records  from  the  local
public health  system  and comparing  them  with  reports  for
regions  worldwide.

Material and methods

Design  and study  population

A  descriptive,  transversal  and retrospective  study  was  car-
ried  out.  A  group  of  Optometrists  performed  an  optometric

test to  evaluate  the refractive  status  of  both  eyes  in each
patient.  We  analysed  the  data  of  all subjects  who  attended
eye  clinics  of  the public  health  system  located  in the
state  of  Aguascalientes  during  2018.  These  clinics  provide
health  services  to  60%  of  the global  population  of  this small
state  located  in western  Mexico.  We  excluded  cases of
patients  with  a  history  of eye  surgery  or  who  were  diag-
nosed  with  corneal  ectasia  during  examination.  The  results
are  divided  into  two  age  groups: children  and  adolescents
(<18  years)  and  adults  (≥18 years).  The  ethics  committee
of  the Autonomous  University  of Aguascalientes  approved
the  study  and  informed  consent  of  the participants  in  this
research  was  obtained.

Diagnosis  of refractive  status

Visual  acuity  was  evaluated  using  an Essilor  CP550  optotype
projector  (Essilor  Instruments,  Chicago,  IL, USA),  and  with
phoropters  ranged  from  ---20.00 Diopter  (D)  to  +20.00  D  in
sphere  and  a  cylinder  range  from  ---0.25 to  ---6.00  D  used
to  perform  the  skyascopy.  The  Optometrists  performed  an
optometric  test  supported  by  a diagnostic  kit (Welch  Allyn
Elite  Retinoscope  3.5 V,  Doral,  USA).  In  paediatric  patients
since  1  year  old  the refractive  evaluation  was  the  gold  stan-
dard  test  by  cycloplegia  at last  20  min.  following  instillation
of  cyclopentolate  1% and  at  the  end  of  the subjective  eval-
uation  we  perform  MEM  (Monocular  Estimation  Method)  to
promote  relaxation  of  accommodation.  For  adult  people  we
perform  static  retinoscopy  the working  distance  was  -2.00.
The  cut-off  points  for  the  diagnosis  of  REs  were  the  follow-
ing:  myopia  >0.50  D, hyperopia  >  +0.50  D; and the  diagnosis
for  astigmatism  was  at least  -0.75,  likewise,  the diagnosis  of
astigmatism  was  divided  into  five  categories  (simple  myopic
astigmatism  [SMA],  compound  myopic  astigmatism  [CMA],
simple  hypermetropic  astigmatism  [SHA],  compound  hyper-
metropic  astigmatism  [CHA]  and  mixed  astigmatism  [MA]).16

Likewise,  an evaluation  of  the binocular  and ocular  health
status  was  carried  out for all  patients  (data  not  shown).

Statistical  analysis

Descriptive  analysis  was  carried out  with  means  and  stan-
dard  deviation  (SD)  calculated  for  the quantitative  variables
and  proportions  for  the qualitative  variables.  To  compare  the
prevalence  of  ametropias,  categories  by  age  subgroups  were
established  in  children  and  adolescents  (1---5  years,  6---10
years,  11---14  years  and  15---17  years),  as  well  as  in adults
(18---30  years,  31---40  years,  41---50  years,  51---60  years,  ≥61
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Graph  1 Refractive  error  prevalence  according  to  age

groups.

years).  The  differences  between  age groups  were  tabulated
for  each  according  to  the ametropias  and were  estimated
through  Chi-square  testing.  The  analyses  were  performed
with  Stata software  version  12.0  (StataCorp,  College  Sta-
tion,  Texas,  USA)  and  the level  of  statistical  significance  was
set  at  a  p-value  of  <0.05.

Results

The  total  population  evaluated  included  data  from  2,195
subjects  (4390  eyes)  separated  into  individuals  under 18
years  (children  and adolescents)  and  over  18  years  (adults).

Data  from  722 eyes of children  and adolescents  (52.4%
female)  were  evaluated.  The  mean  (SD)  age  was  9.7  (3.9)
years.  Table  1 presents  the  prevalence  of REs  in children
and  adolescents  according  to  sex  and  different  age  groups.
The  prevalence  of myopia,  hyperopia  and  astigmatism  in
children  under  18  years  of  age was  7.0%,  11.8%  and  61.1%,
respectively.  The  prevalence  of  eyes with  normal  refractive
status  in  this  infant-juvenile  sample  was  20.1%.

Hyperopia  was  more  frequent  in 1---5  year  old  children
(27.6%,  p  < 0.001),  whereas  myopia  was  more  common  after
15  years  old  (p  =  0.003;  Table  1). On the other  hand,  astig-
matism  was  the  most  frequent  refractive  disorder  among all
age  groups  for children  (Table  1)  and  showed  a  significant
difference  in  its  distribution  by  gender.  Within  the cate-
gories  of  astigmatism,  we  found a higher  percentage  of  SMA
(22.2%)  followed  by  CMA  (13.4%)  and  CHA (11.8%)  for  the
total  infant-juvenile  sample  (Table  1,  Graph  1).

In the  case  of  adults,  data  on  3668  eyes  (60.6%  of women)
were  analysed  (mean  age:  46.3  ±  16.7  years).  The  analysis
revealed  that  8.6%  of adults  presented  myopia,  12.4%  hyper-
opia  and  57.1%  had  some  type of  astigmatism,  whereas  the
prevalence  of  eyes with  normal  refractive  status  in adults
was  21.9%.

During  adulthood,  hyperopia  prevalence  increased  with
age,  rising  from  2.2%  in <30 years  to  6.1%  in  the  31---40  age
group  and  to  10.5%  in  the 41---50  age group.  With  this,  preva-
lence  doubled  after  50  years  in  relation  to  the  frequency  of
hyperopia  in the 41---50  years  age group  (Table  2).  On the
other  hand,  hyperopia  was  significantly  different  (p  < 0.05)
among  men  and  women  (Table  2).

Graph  2 Astigmatism  prevalence  according  to  age  groups.

With  respect  to  myopia,  its  prevalence  remained  stable
across  all  age groups  (from  7.8  to  10.2%;  Table  2),  whereas
astigmatism  was  the  most prevalent  disorder  across  all  age
groups,  reaching  the  highest  prevalence  in  the  31---40  years
age  group  (Table 2). By  astigmatism  type,  the  prevalence
of  SMA  and CMA  diminished  as  age  increased;  SMA  began
decreasing  at  18  years  of  age,  with  the lowest  prevalence
after  60  years;  CMA prevalence  decreased  after  50  years,
also  with  the lowest  prevalence  after  60  years.  In contrast,
the  prevalence  of  CHA in the 18---30  years  age  group  was
1.9%,  thereafter  rising  to  12.1%  after  50  years  and  19.3%
after  60  years  (Table  2,  Graph  2).

Discussion

Several  relevant  findings  were  uncovered  in  terms  of  the
prevalence  of  REs  in patients  from  eye  clinics  of  the  pub-
lic  health system  of  Aguascalientes.  The  astigmatism  most
commonly  occurring  as  a  product  of  rotational  asymmetries
include  one  or  both  of  the cornea  surface,  corneal  astig-
matism,  likewise,  those  of  the lens,  internal  astigmatism,
and/or  a tilt  of  the latter.  Astigmatism  gives  rise  to  two
planes  of  focus  that  may  lie in  front  of,  lie  behind,  or  strad-
dle  the  retinal  plane,  depending  on whether  it occurs  alone
or  in combination  with  hyperopia  or  myopia.17 First,  the
prevalence  of  astigmatism  in  children  and  adolescents  of
our  study  was  so  much  higher  (61.5%)  than  that  of  Hashemi
et  al.,  who  determined  a  prevalence  of  14.3%  in  subjects
≤15  years  old  from  a  rural  area  of  Iran1.18 In addition,  our
prevalence  was  higher  than  that  reported  by  Marasini  et  al.
(2014),  who  observed  a 15.9%  prevalence  of  astigmatism  in
children  <10  years  old  in an  eye  clinic  of New Zealand  and
25---27%  in  subjects  who  were  10---20  years  old who  attended
an eye  clinic  in the  Maldives.19

In  adults,  the prevalence  of astigmatism  in  our  study
(57.1%)  was  superior  to  what  was  reported  by  Hashemi
et al. (32.2%) and  Marasini  et al. (8.66---24.54%)  while  also
higher  than  that  reported  by  Durkin et  al. (31.1%)  in a rural
eye  clinic from  Australia.20 However,  it was  lower  than  the
prevalence  reported  by  Rodriguez  and Romero  (67.6%)  from
an  eye  clinic  from  Puerto  Rico.21

With  the  analysis  by  gender,  girls  had  a significantly
higher  prevalence  of astigmatism  than  boys,  but  this  dif-
ference  was  not  significant  by  adulthood.  The  majority  of
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Table  1  Proportion  of ametropia  in children  and  adolescents  according  to  different  sex and  age  groups.

Refractive  error  Age  groups  (years)  Total  p*

1---5 6---10  11---14  15---17

Boys  n  62  146 96  40  344

Myopia %  6.5  5.5  3.1  22.5  7.0  0.001

Hyperopia %  27.4  8.9  8.3  5.0  11.6  <0.001

Astigmatism %  46.8  64.4  51.0  57.5  56.7  0.064

SMA %  6.5  21.2  21.9  30.0  19.8  0.018

CMA %  3.2  16.4  9.4  12.5  11.6  0.045

SHA %  3.2  8.2  5.2  0.0  5.5  0.171

CHA %  29.0  12.3  5.2  7.5  12.8  <0.001

MA %  4.8  6.2  9.4  7.5  7.0  0.693

Girls n  54  150 118  56  378

Myopia %  0.0  6.0  10.2  10.7  7.1  0.067

Hyperopia %  27.8  14.0  5.9  3.6  11.9  <0.001

Astigmatism %  61.1  66.7  60.2  75.0  65.1  0.239

SMA %  7.4  24.7  28.0  32.1  24.3  0.011

CMA %  3.7  14.0  21.2  16.1  15.1  0.028

SHA %  7.4  9.3  2.5  5.4  6.4  0.150

CHA %  20.4  14.0  2.5  10.7  10.9  0.002

MA %  22.2  4.7  5.9  10.7  8.5  0.001

Total children  n  116 296 214  96  722

Myopia %  3.5  5.7  7.0  15.6  7.1  0.003

Hyperopia %  27.6  11.5  7.0  4.2  11.8  <0.001

Astigmatism &  %  53.5  65.5  56.1  67.7  61.1  0.025

SMA %  6.9  23.0  25.2  31.3  22.2  <0.001

CMA %  3.5  15.2  15.9  14.6  13.4  0.008

SHA %  5.2  8.8  3.7  3.1  6.0  0.055

CHA %  25.0  13.2  3.7  9.4  11.8  <0.001

MA %  12.9  5.4  7.5  9.4  7.8  0.072

Abbreviations: AMS, simple myopic astigmatism; AMC, composite myopic astigmatism; AHS, simple hypermetropic astigma-

tism; AHC, hypermetropic astigmatism compound; AM, mixed astigmatism. Chi-square test values are shown between age groups and

statistical difference by gender p-value = 0.02 via Chi-square testing.

previous  reports  did  not establish  differences  in astigma-
tism  prevalence  by  gender  in children  and  adults11---13;  only
Rodriguez  and  Romero  observed  a higher  prevalence  of  astig-
matism  in  adult  women  versus  men,  a result  that  was  not
found  in  the present  study.14

In our  study,  contrary  to  other  reports,  we  did not
observe  significant  differences  in astigmatism  frequency  by
age  groups  in children,  adolescents  and adults.  For  example,
while  Rodriguez  and  Romero,  Durkin  and  Hashemi  reported
an  increase  of  prevalence  with  age,  Marasini  described  a
higher  prevalence  below  30  years.11---14Although  the causes
of  these  differences  are unclear,  they  might  be  attributable
to  variations  in  the prevalence  of  risk  factors  for  astigma-
tism,  such  as  pterigium,  the  proportion  of  participants  living
in  rural  areas,  nutritional  status  or  distinct  genetic  back-
grounds  of  participants  in each  study.22---24

In the  present  work,  hyperopia  frequency  was  greater  in
children  below  six years  of  age,  then  it diminished,  reach-
ing  its  nadir  in individuals  18---30  years  old. Afterwards,  the
prevalence  increased  to  10.5%  at 40  years  and  more  than
20%  after  50  years  old.  The  highest  prevalence  of hyperopia
below  six  years  might be  explained  by  the  small  eye  axial
length  and  their  subsequent  reduction  by  increases  of  the

axial length  as  the  subject  grew.25 Approaching  the situation
differently,  the  increase  in hyperopia  prevalence  at 40  years
and  older  might  be the  result  of  a  reduction  of the  dioptric
power  of  the crystalline  lens  associated  with  its increased
axial  thickness,  as  mentioned  by  Olsen in  his study,  when  an
imbalance  occurs  between  the  refractive  components  of  the
eye  it is  therefore  more  likely  to be found  in the relationship
between  axial  length  and  the power  of  the  lens,26 however,
at  this  same  age the  accommodation  changes  begin  causing
a  diminished  capacity  for lens  accommodation  or  genuine
longitudinal  and  cohort  effects  on  refraction  as  described
previously  by  Hashemi.27

The  rising  prevalence  of  hyperopia  as  age  increases  in
adults  has been  reported  previously  in clinic-based  studies
of  Hashemi,  Durkin,  and  Rodriguez  and Romero.11,13,14 Yet,
the  prevalence  of  this RE  in adults  was  much  lower  in our
study  than  in such  studies  across  all age  groups. This  might
be  related  to anatomic  differences  of  the eye  in  our  popula-
tion  in comparison  with  Iranian,  Australian  and Puerto  Rican
groups.17,19,20

We  observed  a higher  hyperopia  prevalence  in women
older  than  50  years  than among  men,  the  same  pattern
reported  by  Durkin  in  women  and  men  aged  40---49  years
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Table  2  Proportion  of  ametropias  in  adults  according  to  different  sex  and  age  groups.

Refractive  error  Age  groups  (years)  Total  p

18---30 31---40  41---50  51---60  ≥ 61

Men  n  408  182  250  242  364  1446

Myopia %  4.9  13.2  6.8  10.3  9.3  8.3  0.006

Hyperopia  %  2.2  4.4  9.2  15.3  13.7  8.8  <0.001

Astigmatism  %  56.4  59.3  57.2  60.3  57.1  57.8  0.869

SMA %  23.8  24.7  22.4  14.9  8.2  18.3  <0.001

CMA %  21.8  24.2  26.0  21.1  16.2  21.3  0.042

SHA %  1.5  2.8  2.8  6.2  7.4  4.2  <0.001

CHA %  2.9  1.1  4.8  9.5  17.3  7.8  <0.001

MA %  6.4  6.6  1.2  8.7  8.0  6.3  0.005

Women n  488  310  474  492  458  2222

Myopia %  11.1  8.4  8.4  9.2  6.6  8.8  0.182

Hyperopia  %  2.3  7.1  11.2  23.4  27.7  14.8  <0.001

Astigmatism  %  57.6  61.9  55.3  55.3  55.5  56.8  0.320

SMA %  25.2  28.4  17.9  10.2  9.0  17.4  <0.001

CMA %  27.3  18.7  20.0  16.9  12.0  19.1  <0.001

SHA %  1.8  4.8  4.0  4.5  6.8  4.3  0.007

CHA %  1.0  3.2  5.7  13.4  21.0  9.2  <0.001

MA %  2.3  6.8  7.6  10.4  6.8  6.8  <0.001

Total adults  n  896  492  724  734  822  3668

Myopia %  8.3  10.2  7.9  9.5  7.8  8.6  0.453

Hyperopia  & %  2.2  6.1  10.5  20.7  21.5  12.4  <0.001

Astigmatism  %  57.0  61.0  55.9  57.0  56.2  57.1  0.449

SMA %  24.6  27.0  19.5  11.7  8.6  17.8  <0.001

CMA %  24.8  20.7  22.1  18.3  13.9  20.0  <0.001

SHA %  1.7  4.1  3.6  5.0  7.1  4.3  <0.001

CHA %  1.9  2.4  5.4  12.1  19.3  8.6  <0.001

MA %  4.1  6.7  5.4  9.8  7.3  6.6  <0.001

Abbreviations: AMS, simple myopic astigmatism; AMC, composite myopic astigmatism; AHS, simple hypermetropic astigmatism; AHC,

hypermetropic astigmatism compound; AM, mixed astigmatism. * Chi-square test values are shown between age groups and statistical

difference by gender p-value = 0.02 via Chi-square testing.

old  and  by  Rodriguez  and  Romero.19,20 It should  be noted,
though,  that Hashemi  et  al. did  not  report  gender  differ-
ences  in  terms  of  hyperopia  prevalence  in adults.17

Studies  as  the  Ehrlich  et  al.  and  Ingram  and  Barr,  both
show  increase  of the hyperopia  as  the  infant  grows  older,
as  long  as  emmetropization  is  achieved.  While  we  did
not  find  clinic-based  reports  surrounding  the  prevalence  of
hyperopia  in children,  we  did observe  the  same  pattern  of
hyperopia  prevalence  in  population-based  studies,  includ-
ing  the  greatest  prevalence  for  ages  lower  than  six years
old.28---31

This  prevalence  is  lower  than  that  reported  by  Rodriguez
and  Romero  in Puerto  Rican  adults  for men  (16.8%)  and
women  (13.7%).14 Similarly,  our  myopia  prevalence  in adults
was  much  lower  than that  reported  in Australians  (31.1%)
and  Iranians  (28%)  in clinics-based  studies.11,13 Thus,  the
prevalence  of  myopia  in  our  study  is  contrary  to  the  high
prevalence  of  this RE  in other  populations.1

In  the  current  work,  the frequency  of myopia  in  chil-
dren  and  adolescents  was  higher  (global:  7.8%;  boys:  9.3%;
girls:  6.6%)  than  that  reported  by  Alemam  et  al.  in an eye
clinic  from Saudi  Arabia  who  found a  frequency  of  3.54%
with  no  significant  differences  by  gender  (4.0%  in boys and

3.1%  in girls).30,32 In contrast,  Teophanous  et  al.  reported
a  prevalence  of  myopia  of  41.9%  in patients  5---19 years
old  undergoing  an ophthalmologic  or  optometric  refrac-
tion  examination  through  the Kaiser  Permanente  southern
California  health  plan,  especially  being  more  common  in
subjects  of  Asian/Pacific  Island  origins  than  among  whites.23

In  fact,  myopia  is  the most  prevalent  refractive  disorder  in
paediatrics  from East  Asia  with  a  prevalence  of 70---90%  in
countries  such as  Hong  Kong, China,  Singapore  and Taiwan.24

The  prevalence  of  myopia  in our  population  is low  and
similar  to  a report  in Mexican  school  children  from  a rural
community  of  Central  Mexico  where  Garcia  et  al. deter-
mined  a myopia  prevalence  of  9.7%.8 However,  this  was
notably  lower  than  the 44.9%  prevalence  reported  by  Villar-
real  in  school  children  from northern  Mexico,9 highlighting
the  geographical  differences  not  only  by  race or  country  but
also  within  a  country.  In consequence  it would  be  valuable  to
determine  the prevalence  of  RE  by  geographical  areas  since
Mexico  is  a  genetic  diverse  country.6,7

The  main  limitation  of  this  study  is  that it  is  based  on  data
obtained  in  health  system  clinics,  and  may  not  reflect  the
population  distribution.  Likewise,  that  by  including  individ-
uals  who  attended  the clinic  one could  have  a selection  bias.
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However,  we  consider  it valuable  to  communicate  the  results
and  clarify  that  it is  a study  based  on  clinical  records,  as
other  studies  of  similar  design  have reported  in  international
literature.

In  conclusion,  According  with  our  definition  showed
above  of  astigmatism  and  the  way  as  we  evaluated  to  the
population  studied,  we  assumed  that  the astigmatism  was
the  most  prevalent  RE  in  children,  adolescents  and  adults
of  Aguascalientes,  specifically  having  one  of  the  highest
frequencies  reported  in clinic-based  studies.  In contrast,
myopia  was  the least common  RE  in children,  adolescents
and  adults  and hyperopia  lower  than the reported  in other
populations.  To  the best  of our  knowledge,  this is  one  of  the
most  complete  studies  regarding  the  prevalence  of RE in a
population  from  western  Mexico  based  on  medical  records
from  eye  clinics  of the  public health  system.  As  a conse-
quence,  it  might  serve as  a  reference  when studying  REs  in
Mexico  and Latin  America.
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