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Abstract

Obijective: This study assessed the prevalence of refractive error (RE) and its associated factors
among elementary school children in Hawassa, Ethiopia.

Methods: In this school-based cross-sectional study, a random selection technique with pro-
portional allocation was used to ensure a representative sample of students. Survey question-
naires were used to collect sociodemographic, environmental, and family history data. Clinical
examinations were performed to assess RE and ocular health. Associations between dependent
and independent variables were computed using adjusted odds ratios (AORs) and 95% confi-
dence intervals (Cls).

Results: Overall, 529 children participated in this study, with a response rate of 95.5% (529/554).
Most participants were aged >12 years (337 [63.7%]), in grade levels 5 to 8 (307 [58%]),
and attended public schools (366 [69.2%]). RE prevalence was 12.9% (95% Cl: 10.0-16.1).
Higher grade level (AOR=3.18, 95% CI: 1.68-5.97), positive family history of RE (AOR=3.69,
95% CI: 1.57-8.67), lack of paternal formal education (AOR=3.25, 95% CI: 1.20-8.77), and
public school attendance (AOR=3.33, 95% CI: 1.52-7.27) were factors significantly associated
with RE.

Conclusions: RE prevalence among elementary school children in Hawassa was higher than in
previous reports. Grade level, family history, paternal education level, and school type significantly
influenced RE status.
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Introduction

In refractive error (RE), the eye fails to
focus parallel rays of light on the retina;
this condition is caused by an imbalance
between the axial length and refractive
power of the eye.' RE is the main cause of
visual impairment globally and the second
most common cause of treatable blindness
regardless of sex, age, or ethnicity.” The
number of people with RE is increasing
worldwide.* The World Health
Organization reported that 153 million
people exhibited visual impairment because
of RE in 2004;* of these, 12.8 million were
children aged 5 to 15 years.* In the African
nations of Mali, Mauritania, and South
Africa, 24% of children aged 5 to 15 years
were visually impaired because of RE.*
Furthermore, of an estimated 19 million
children aged <14 years with visual impair-
ment worldwide in 2010, 43% reportedly
exhibited RE.’

Visual impairment from RE can cause
impairment of daily activities and poor con-
centration during educational activities.® It
also enhances the risks of ocular diseases’;
disrupts binocular vision;® and reduces
intellectual development, maturity, and
future personal performance. Poor school
performance and unemployment can fur-
ther reduce the quality of life and contrib-
ute to low economic status among
individuals, families, and societies.” RE is
easy to treat, although it cannot be entirely
prevented. It can be diagnosed, measured,
and corrected in a cost-effective manner;10
early diagnosis by routine eye examination
enables prompt treatment with corrective

spectacles or contact lenses, as well as
plans for refractive surgery.''

Currently, there is considerable emphasis
on the detection and treatment of RE in
children.'"® School screening is recom-
mended for areas where RE prevalence is
>2%.'? Early diagnosis and appropriate
correction are important for overall visual
development, improved academic perfor-
mance, and prevention of learning disabil-
ities among school children."?

Various nongovernmental organizations
make substantial contributions to eye care
services in Ethiopia. However, none are
engaged in a national sustainable RE
screening program. Most residents of
Ethiopia access eye care centers and
obtain spectacles for their children after
traveling long distances from their homes.
The full cost burden is generally carried by
the families of affected children.

This study assessed the prevalence of RE
and its associated factors among elementa-
ry school children in Hawassa, Ethiopia.
The findings will help local politicians, pol-
icymakers, clinicians, and nongovernmental
organizations to establish routine school-
based RE screening programs. This early
detection of RE will facilitate timely treat-
ment, thus minimizing its lifelong burden
among residents of Ethiopia.

Materials and Methods
Study ethical approval, design, and
participants

This study protocol received ethical approv-
al from the Institutional Review Board of
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the Hawassa University College of
Medicine and Health Sciences (approval
no. IRB/006/08). A support letter and per-
mission were obtained from the Southern
Nations  Nationalities and  Peoples
Regional State Education Bureau. The pur-
pose of the study was explained to the heads
of selected schools (the selection process is
described below). Written informed consent
was obtained from each participant’s
parents/guardians and written assent was
obtained from each child who participated
in the study. Students with RE and other
ocular pathologies/disorders were referred
to the Hawassa University Referral
Hospital eye clinic for further evaluation
and management. Participant confidentiali-
ty was ensured by the removal of personal
identifiers from the data.

This school-based cross-sectional study
was conducted from April 24, 2016 to
May 15, 2016 in Hawassa, Ethiopia (273
km south of Addis Ababa, Ethiopia).
Hawassa is the capital city of the
Southern  Nations  Nationalities and
Peoples Regional State, with eight sub-
cities and 32 kebeles. In Hawassa, there
are 37 public and 68 private elementary
schools that serve 62,270 students (31,586
boys and 30,684 girls) and 26,321 students
(13,441 boys and 12,880 girls), respective-
ly.'* One public tertiary eye care center
and three private higher ophthalmic clinics
are present in Hawassa. All children in
public and private elementary schools
were included in the study, except children
with ocular conditions preventing refrac-
tion (e.g., bilateral cataract and corneal
opacity) and those with chronic illnesses.

The sample size for the determination of
RE prevalence was determined using the
following single-population  proportion
formula:

n=((za/2)°p(1 = p)) = &"
= ((1.96)%6.3(93.7)) + (3)* = 252

where P =proportion of children with RE
from a study'® performed in rural central
Ethiopia (6.3%) and d =margin of error
(3%). The final sample size was 554, con-
sidering a design effect of 2 for the multi-
stage sampling procedure and the addition
of 10% more samples to compensate for
non-responses.

To ensure representativeness, 20% (21/
105) of schools were selected using a
computer-generated simple random sam-
pling technique. Proportional allocation
for each school was computed by using
the following formula:

ng = n(N;/N)

where ng=sample size for each selected
school, Ns=number of students in each
school, n=total sample size, and N =sum
of the total number of students in all select-
ed schools. Finally, after merging the list of
students in each selected schools, a simple
random sampling technique was applied to
identify the study participants (Figure 1).

Variables and definitions

In this study, the dependent variable was
RE (yes/no); independent variables were
sociodemographic factors (age, sex, grade
level, school type, parental education
levels, and parental occupations), environ-
mental factors (engaging in outdoor activi-
ty, reading books, watching television,
using a computer, and playing video
games), and family history of RE
(Figure 2).

RE was defined as myopia (>—0.50
diopter sphere) in one eye or both eyes,'®
2! hyperopia (>+1.50 diopter sphere) in one
eye or both eyes'®!'”?® and/or astigmatism
(>0.50 diopter cylinder) in one eye or both
eyes.'®?122 In accordance with a previous
study, longer durations of reading, use of
a computer, playing video games, and
watching television were each defined as
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105 elementary schools
(n=88,591)

< Simple random sampling >

S2 [ S7 | S9 [ S15 [S18 [S24[S26 [530 [S40 [S48[S50 [S60 [562 [S69 [572 [S74 [S82 [S85 [593/S100 (5104

935 2075 [1494 (1562 12456 |479 [395 [1150[1846 (105 (1916 [670 [131 [104 (357 [391 |39 [759 [172| 180 | 475
Proportional allocation to size

S2 [ S7 [ S9 [515 [S18 [S24[S26 [530 [S40[S48 [S50 [S60 [562 [S69 [S72 [S74 582 585 [S93]S100 [S104

29 |65 | 47 |49 |77 |15 |12 |36 (54 (4 |60 |21 |4 |4 [11 |12 | 4 |24 | 5|6 |15

s

Simple random sampling >

A 4

Sample size (n) = 554

S=Selected schools

Figure 1. Sampling procedure for elementary school students in Hawassa, Ethiopia

>2 hours per day.” Shorter duration of
engaging in outdoor activity was defined
as any outdoor daily visual activity per-
formed for <1 hour."" Positive family his-
tory of RE was defined as a history of
spectacle wear for RE in any family
member.

Ocular assessments

Refraction assessment was considered for
participants with subnormal vision (uncor-
rected visual acuity of 6/9 or worse in the
worse eye, in the absence of anterior or pos-
terior segment abnormalities that could
explain subnormal vision) and/or for partic-
ipants with low hyperopia who had visual
acuity of 6/6 or better with a +1.50 diopter
sphere lens. A Snellen E-chart, pen torch,
magnifying loupe (2.5X), direct

ophthalmoscope, retinoscope, and trial set
were used for the determination of RE and
other ocular pathologies/disorders. Visual
acuity was measured at 6 m in natural day-
light under the shade of a tree in the school
compound, using a Snellen E-chart. To rule
out any vision-reducing pathology in chil-
dren with vision of 6/9 or worse in the
worse eye, anterior and posterior segment
ocular examinations were performed using
a torch, loupe (2.5X) and direct ophthalmo-
scope inside a semi-dark room. Retinoscopy
and subjective refraction assessments were
performed by optometrists. The examina-
tion results were collected daily.

Survey of participant characteristics

A pre-tested and structured questionnaire
was used during a face-to-face interview to
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Figure 2. Conceptual framework for assessment of refractive error among elementary school students in

Hawassa, Ethiopia

obtain the following participant informa-
tion: sociodemographic characteristics,
environmental factors, and family history
of RE. To ensure data quality, the question-
naire was pre-tested on a group comprising
5% of the sample size (28 students) in Leku
at the Leku Union Primary School; based
on the pre-test information, variables were
amended before the actual data collection.
A 1-day training was provided to six data
collectors and two supervisors. The super-
visors and principal investigator also super-
vised the entire data collection process. The
completed questionnaires were collected
daily.

Statistical analysis

The data were stored using Epi-Data, ver-
sion 3.1 (EpiData Association, Odense,
Denmark) and analyzed using IBM SPSS
Statistics, version 20 (IBM  Corp.,
Armonk, NY, USA). The Hosmer—
Lemeshow test was used to check model fit-
ness (a threshold of P>0.05 was considered
adequate). Binary logistic regression was
performed to identify factors associated
with the outcome variable (RE). Those
with P-values <0.2 were entered into mul-
tiple logistic regression. Adjusted odds
ratios with 95% confidence intervals were
computed to assess the strengths of
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Table |. Sociodemographic characteristics of study participants (529 elementary school children in

Hawassa, Ethiopia)

Variable Category Frequency Percent
Age (years) 5-11 192 36.3
>12 337 63.7
Sex Male 291 55
Female 238 45
Religion Orthodox-Christian 262 49.5
Muslim 20 3.8
Catholic 4 0.8
Protestant 226 427
Other 17 32
Grade level 1—4 222 42
5-8 307 58
School type Public 366 69.2
Private 163 30.8
Paternal education level No formal education 40 7.6
Primary 195 36.9
Secondary 177 334
College or higher 17 22.1
Maternal education level No formal education 85 16.1
Primary 244 46.1
Secondary 128 242
College or higher 72 13.6

associations. P<0.05 was considered statis-
tically significant.

Results

Participant sociodemographic
characteristics

In total, 529 students participated in this
study, with a response rate of 95.5% (529/
554). The mean participant age (+ standard
deviation) was 12+2.4 years (range, 5-21
years); the male to female ratio was 1: 1.2.
Most participants were aged >12 years (337
[63.7%]), in grade levels 5 to 8 (307 [58%]),
and attended public schools (366 [69.2%]).
Among the study participants, 262 (49.5%)
were members of the Orthodox Christian
religion. Most parents had only primary
education (373 [70.50%]) (Table 1).

RE prevalence

The prevalence of RE was 12.9% (68 stu-
dents) (95% confidence interval: 10-16.1).
Among the affected students, 76.5% had
myopia, 14.7% had astigmatism, and
8.8% had hyperopia. The proportions of 5
to 11-year-old students with myopia, astig-
matism, and hyperopia were 66.67%,
16.67%, and 16.67%, respectively; these
proportions among >12-year-old students
were 78.57%, 14.29%, and 7.14%, respec-
tively. Among male students with RE,
81.82% had myopia, 12.12% had astigma-
tism, and 6.06% had hyperopia. Among
female students with RE, 71.43% had
myopia, 17.14% had astigmatism, and
11.43% had hyperopia. Of the 68 students
with RE, 52 were in grade levels 5 to 8 and
59 were public school  students.
Furthermore, the numbers of students
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Table 2. Refractive error status stratified according to multiple factors among 529 elementary school

children in Hawassa, Ethiopia

Refractive error

Variables Category No Yes Prevalence (%)
Grade level 14 222 16 72
5-8 307 52 16.9
School type Public 366 59 16.1
Private 163 9 5.5
Paternal education level No formal education 40 Il 27.5
Primary 195 26 13.3
Secondary 177 15 85
College or higher 17 16 13.7
Maternal education level No formal education 85 19 223
Primary 244 25 10.2
Secondary 128 15 1.7
College or higher 72 9 12.5
Paternal occupation Farmer 62 12 19.3
Daily laborer 78 10 12.8
Government employee 177 22 12.4
Merchant 190 21 Il
Other* 22 3 13.6
Maternal occupation Farmer 21 4 19
Daily laborer 49 8 16.3
Government employee 101 10 9.9
Merchant 124 15 12.1
Housewife 214 28 13.1
Other* 20 3 15
Reading duration <2 hours 299 37 12.4
>2 hours 230 31 13.5
Watching computer and No 226 29 12.8
playing video games/duration Yes: <2 hours 241 29 12
Yes: >2 hours 62 10 16
Watching television/duration No 37 4 10.8
Yes: <2 hours 156 13 83
Yes: >2 hours 336 51 15.2
Outdoor activities duration <I hour 17 23 19.6
>1 hour 412 45 10.9
Family history of refractive error Yes 34 10 294
No 495 58 1.7

*carpenter, driver, or religious minister.

with RE who reported longer durations of
reading, using a computer, and playing
video games were 31 (13.5%), 10 (16%),
and 51 (15.2%), respectively. Finally, 10
(29.4%) students with RE had a positive
family history of RE (Table 2).

Factors associated with RE

Multivariate logistic regression analysis
showed that higher grade level, public
school attendance, lack of paternal formal
education, and positive family history of
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Table 3. Regression analysis of factors associated with refractive error risk among 529 elementary school

children in Hawassa, Ethiopia

Refractive error

Adjusted odds ratio

Variables Yes No (95% confidence interval) P-value
Grade level

14 16 206 I

5-8 52 255 3.175 (1.688-5.972) <0.001
School type

Public 59 307 3.335 (1.529-7.271) 0.002
Private 9 154 |

Family history of refractive error

Yes 10 24 3.695 (1.575-8.672) 0.003
No 58 437 |

Paternal education level

No formal education I 29 2.906 (1.090-7.748) 0.033
Primary 26 169 0.890 (0.432-1.832) 0.752
Secondary I5 162 0.633 (0.289-1.387) 0.254
College or higher 16 101 |

Total 68 461

RE were associated with a greater risk of
RE. Students with a high grade level (5-8)
were 3.17-fold more likely to have RE than
were those with a low grade level (1-4)
(P<0.001). Public school students were
3.33-fold more likely to have RE than
were private school students (P=0.002).
Students whose fathers had no formal edu-
cational were 2.91-fold more likely to have
RE than were those whose fathers had col-
lege education or higher (P=0.033). Finally,
students with a positive family history of
RE were 3.69-fold more likely to have RE
than were those with a negative family his-
tory (P=0.003) (Table 3).

Discussion

The prevalence of RE in this study (12.9%)
is comparable with prevalences reported in
Al-Hassa, Saudi Arabia (13.7%),”* Ghana
(13.3%),'® Uganda (11.6%),>* and Debre-
Markos, Ethiopia (10.2%).>> However, the
prevalence of RE in this study is lower than

prevalences reported in Iran (64.4%),"
Malaysia (47%),'® Vietnam (21.4%)," and
southern India (19.5%).?® These differences
might result from ethnicity-related changes
in genetic susceptibility to RE, such that
Asian nations tend to have higher prevalen-
ces of RE.?” Notably, the prevalence of RE
in this study is higher than prevalences
reported in Nigeria (2.2%),”® Kenya
(5.2%),” Gondar, Ethiopia (9.4%),%
Addis Ababa, Ethiopia (4%),*® and rural
central Ethiopia (6.3%)."* These differences
might be due to disparate operational defi-
nitions of RE and/or distinct methods of
data collection. Furthermore, variations
among cultures in terms of norms and atti-
tudes towards spectacle use might be con-
tributing factors.

Myopia (76.5%) was the most common
type of RE in this study, which is consistent
with the findings in Malaysia,'® Saudi
Arabia,”> and Nepal.®' Hepsen reported
that excessive near work/activity is a main
cause of myopia.>? Astigmatism (14.7%)
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was the second most common type of RE in
our study, as in Nepal;3 ' however, it was
the most common type of RE in studies
performed in Ghana®' and Kampala.*
Hyperopia (8.8%) was the least common
type of RE in this study, similar to findings
in Debre Markos, Ethiopia®® and Nepal.?!

Participants in higher grade levels were
approximately threefold more likely to have
RE than were participants in lower grade
levels (Table 3), which is consistent with
findings in Egypt.>®> This is presumably
because vision demand increases with
grade level. In particular, smaller font size
is used in coursework at higher grade levels,
which leads to overuse of the eye’s focusing
mechanism and causes blurred distance
vision.*! In this study, students with a pos-
itive family history of RE were 3.69-fold
more likely to have RE than were those
with a negative family history; this result
is consistent with findings in a study of
Egyptian school children® and a study in
Nakhon Pathom Province, Thailand.>* We
suspect that these findings were related to
genetic factors that predisposed children to
develop RE. Importantly, students whose
fathers had no formal education were
2.91-fold more likely to have RE than
were those whose fathers had college edu-
cation or higher. This is presumably
because those fathers could not gain suffi-
cient information concerning RE and its
correctability; moreover, they might have
been financially limited and unable to pay
for eye examinations and/or spectacles.
This result conflicts with the findings of a
study in Ghana,?' potentially due to differ-
ences in the study setting. Finally, public
school students were 3.33-fold more likely
to have RE than were private school stu-
dents; we speculate that the families of stu-
dents who attend private schools have
better economic statuses, thereby facilitat-
ing eye examinations and subsequent RE
correction. Teachers in private schools
also have better relationships with their

students, which may aid in identifying chil-
dren with vision problems and informing
their families. This result contradicts the
findings in Jhapa, Nepal,>' presumably
because of differences in the participants’
socioeconomic statuses.

This study had some limitations. First, it
included some >18-year-old students who
had repeated grades and/or began school
attendance late because of family-related
problems; this may have interfered with
our ability to draw conclusions based on
findings from children aged <18 years.
Second, some participants experienced dis-
comfort related to some of the locations
used for data collection, which may have
led to bias in the results.

Conclusions

The prevalence of RE among elementary
school children was higher in Hawassa,
Ethiopia than in previous studies performed
in African countries. Higher grade level,
positive family history of RE, lack of pater-
nal formal education, and public school
attendance were factors significantly associ-
ated with a greater risk of RE. Therefore,
eye examinations are recommended for
children before they begin attending
school in Ethiopia. Moreover, regular
vision screenings are needed in schools to
reduce the prevalence of uncorrected RE
among children in Ethiopia.

Acknowledgements

We thank the Southern Nations Nationalities
and Peoples Regional State Education Bureau
and Hawassa City Elementary School heads
for facilitating the necessary conditions for
data collection.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.



10

Journal of International Medical Research

Funding

The author(s) disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This work
was financially supported by Hawassa
University.

Author contributions

KA: acquired the funding, managed resources,
administered the project, and supervised the
data collection. EG: entered data and performed
analysis. Both authors performed conceptualiza-
tion, investigation, writing the original draft, and
reviewing and editing of the manuscript.

ORCID iD

Kindie Desta Alem (® https://orcid.org/0000-
0002-3772-1712

References

1. Grosvenor T. Primary Care Optometry. 5th
ed. St. Louis: Elsevier Health Sciences, 2007.

2. Batra N, Kaushal D and Gill A. Refractive
errors in school children—data from a
school. Trop Ophthalmol 2007; 7: 43-47.

3. Dunaway D and Berger I. Worldwide distri-
bution of visual refractive errors and what to
expect at a particular location: Infocus
Center for Primary Eye Care Development.
Available at: https://www.scribd.com/docu
ment/161680442/Worldwide-Distribution-
of-Visual-Refractive-Errorl. (accessed
8 August 2017).

4. Resnikoff S, Pascolini D, Mariotti SP, et al.
Global magnitude of visual impairment
caused by uncorrected refractive errors in
2004. Bull World Health Organ 2008; 86:
63-70.

5. Pascolini D and Mariotti S. Global esti-
mates of visual impairment. Br J
Ophthalmol 2012; 96: 614-618.

6. Prema N. Prevalence of refractive error in
school children. Indian J Sci Tech 2011; 4:
1160-1161.

7. Hsich MH and Lin JC. Association of
refractive error with vision-related quality
of life in junior high school students.
Taiwan J Ophthalmol 2016; 6: 32-35.

10.

11.

12.

14.

15.

16.

17.

. Sethi S and Kashyap R. Impact of refractive

errors on stereopsis in school going children
of rural Haryana. Indian J Clin Exp
Ophthalmol 2015; 1: 91-94.

. Al-Tamimi ER, Shakeel A, Yassin SA, et al.

A clinic-based study of refractive errors,
strabismus, and amblyopia in pediatric age-
group. J Family Community Med 2015; 22:
158-162.

World  Health  Organization.  Global
Initiative for the Elimination of Avoidable
Blindness: Action Plan 2006-2011; 2007.
Available at: https://apps.who.int/iris/bit
stream/handle/10665/43754/978924159588

9 eng.pdf. (accessed 10 July 2017).
Philander J, Patric S and Thenmozhi P. A
study to assess the factors associated with
refractive error among school children wear-
ing spectacles at selected high school. Global
Journal of Advanced Research 2015; 2:
1603-1608. http://www.gjar.org/articles/A-
STUDY-TO-ASSESS-THE-FACTORS-AS
SOCIATED-WITH-REFRACTIVE-ERR
OR-AMONG-SCHOOL-CHILDREN-WE
ARING-SPECTACLES-AT-SELECTED-
HIGH-SCHOOL

Simons K. Preschool vision screening: ratio-
nale, methodology and outcome. Sury
Ophthalmol 1996; 41: 3-30.

. Marasini S, Sharma R, Sthapit P, et al.

Refractive errors and visual anomalies in
school children in the Kavrepalanchowk
District. Kathmandu Univ Med J (KUMJ)
2010; 9: 362-366.

List of governmental and private schools
and their number of students. Sidama
Educational Office Document; February
23, 2016.

Mehari ZA and Yimer AW. Prevalence of
refractive errors among school children in
rural central Ethiopia. Clin Exp Optom
2013; 96: 65-69.

Ovenseri-Ogbomo GO and Assien R.
Refractive error in school children in
Agona Swedru, Ghana. S Afrr Optom 2010;
69: 86-92.

Mahjoob M, Heydarian S, Nejati J, et al.
Prevalence of refractive errors among prima-
ry school children in a tropical area, south-
eastern Iran. Asian Pac J Trop Biomed 2016;
6: 181-184.


https://orcid.org/0000-0002-3772-1712
https://orcid.org/0000-0002-3772-1712
https://orcid.org/0000-0002-3772-1712
https://www.scribd.com/document/161680442/Worldwide-Distribution-of-Visual-Refractive-Error1
https://www.scribd.com/document/161680442/Worldwide-Distribution-of-Visual-Refractive-Error1
https://www.scribd.com/document/161680442/Worldwide-Distribution-of-Visual-Refractive-Error1
https://apps.who.int/iris/bitstream/handle/10665/43754/9789241595889_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/43754/9789241595889_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/43754/9789241595889_eng.pdf
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL
http://www.gjar.org/articles/A-STUDY-TO-ASSESS-THE-FACTORS-ASSOCIATED-WITH-REFRACTIVE-ERROR-AMONG-SCHOOL-CHILDREN-WEARING-SPECTACLES-AT-SELECTED-HIGH-SCHOOL

Alem and Gebru

18.

19.

20.

21.

22.

23.

24.

25.

Bakar NFA, Chen AH, Rahim A, et al.
Comparison of refractive error and visual
impairment between native Iban and
Malay in a formal government school
vision loss prevention programme. Malays
J Med Sci 2012; 19: 48-55.

Paudel P, Ramson P, Naduvilath T, et al.
Prevalence of vision impairment and refrac-
tive error in school children in Ba Ria—Vung
Tau Province, Vietnam. Clin  Exp
Ophthalmol 2014; 42: 217-226.

Yared AW, Belaynew WT, Destaye S, et al.
Prevalence of refractive errors among school
children in Gondar Town, northwest
Ethiopia. Middle East Afr J Ophthalmol
2012; 19: 372-376.

Nakua EK, Otupiri E, Owusu-Dabo E, et al.
Prevalence of refractive errors among junior
high school students in the Ejisu Juaben
Municipality of Ghana. Journal of Science
and Technology (Ghana) 2015; 35: 52-62.
doi: 10.4314/just.v35il.5.

Wadaani FAA, Amin TT, Ali A, et al
Prevalence and pattern of refractive errors
among primary school children in Al
Hassa, Saudi Arabia. Glob J Health Sci
2012; 5: 125-134.

Kumar KS and Akoijam BS. Prevalence of
refractive error among school-going children
of Imphal, Manipur. Int J Med Sci Public
Health 2016; 5: 1364-1368.

Kawuma M and Mayeku R. A survey of the
prevalence of refractive errors among chil-
dren in lower primary schools in Kampala
District. Afr Health Sci 2002; 2: 69-72.
Sewunet SA, Aredo KK and Gedefew M.
Uncorrected refractive error and associated
factors among primary school children in
Debre Markos District, northwest
Ethiopia. BMC Ophthalmol 2014; 14: 95.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Joseph N, Nelliyanil M, Rekha TP, et al.
Proportion of refractive error and its associ-
ated factors among high school students in
south India. Br J Med Med Res 2016; 11:
1-9.

Khalaj M, Amiri MA, Zeidi IM, et al.
Refractive errors in school-age children in
Qazvin, Iran. Biotech Health Sci 2014; 1:
1-6.

Opubiri I and Pedro-Egbe C. Screening for
refractive error among primary school chil-
dren in Bayelsa State, Nigeria. Pan Afr Med
J 2013; 14: 74.

Muma MK, Kimani K, Wanyoike MMK,
et al. Prevalence of refractive errors among
primary school pupils in Kilungu Division
of Makueni District, Kenya. Med J
Zambia 2009; 36: 165-170.

Nebiyat K, Alemayehu W and Tigist SW.
Refractive errors among school children in
Addis Ababa, Ethiopia. Journal of
Ophthalmology of Eastern Central and
Southern Africa 2015; 19: 57-62. https://
joecsa.coecsa.org/index.php/joecsa/article/
view/94

Shrestha GS, Sujakhu D and Joshi P.
Refractive error among school children in
Jhapa, Nepal. J Optom 2011; 4: 49-55.
Hepsen IF. The effect of reading and near
work on the development of myopia in
emmetropic boys: a prospective, controlled,
three year follow-up study. Vision Res 2001;
41: 2511-2520.

Saad A and El-Bayoumy B. Environmental
risk factors for refractive error among
Egyptian school children. East Mediterr
Health J 2007; 13: 819-828.

Yingyong P. Risk factors for refractive
errors in primary school children (6-12
Years Old) in Nakhon Pathom Province.
J Med Assoc Thai 2010; 93: 1288-1293.


https://joecsa.coecsa.org/index.php/joecsa/article/view/94
https://joecsa.coecsa.org/index.php/joecsa/article/view/94
https://joecsa.coecsa.org/index.php/joecsa/article/view/94

	table-fn1-0300060521998894

