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Abstract: Background: Uncorrected refractive error has been suggested to affect children’s develop-
ment, educational performance, and socialization. Sociodemographic and environmental differences
among individuals may impact their accessibility to utilizing appropriate services, impacting their
vision-dependent activities. Methods: Guided by the population health framework, this retrospec-
tive study assessed the prevalence of self-reported vision correction needs and its determinants
for a sample of adolescents (n = 6363) from the United Arab Emirates (UAE) aged 13 to 20 years
between 2007 to 2009. Results: The findings suggest a relatively high prevalence of self-reported
vision correction needs (26.8%), with among 24.8% males and 31.7% among females. Factors that
were significantly associated with vision correction needs included age, biological sex, location of
residence (emirate), nationality, parental education and employment level, household financial status,
screen time use, visiting an eye specialist in the past year, and daily functional capacity. Conclusion:
Reporting the vision correction needs of the adolescent population and identifying its determinants
may help identify and resolve modifiable barriers to accessing the appropriate vision care resources.
Further research in assessing the type of refractive error, potential genetic and environmental factors,
and vision care services in each emirate may help decision-makers set appropriate policies to improve
the overall quality of eye health.
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1. Introduction

Vision impairment due to uncorrected refractive error is the leading ocular problem
affecting all age groups and the most easily preventable cause of disability [1-3]. Refractive
error is known as the first cause of vision impairment and the second cause of visual loss
worldwide [4,5]. Globally, 43% of vision impairment is ascribed to refractive errors, with
an increase in prevalence from 84.8 million to 116.3 million between 1990 and 2015. There
are three main forms of refractive error, which are astigmatism (non-spherical curvature
of the cornea), myopia (near-sightedness), and hyperopia (far-sightedness) [1]. A global
collection of population-based surveys and school-based surveys for the Refractive Error
Study in Children (RESC) identified myopia as a major public health concern [6-18].

Impaired vision has been suggested to affect children’s cognitive and motor develop-
ment, educational performance, and socialization, since they continue to receive increasing
visual tasks as they progress in school [19,20]. Visual impairment due to refractive error
negatively affects economic advantages, employability, physical safety in work and play,
and general quality of life [6]. The global economy loses $269 billion annually due to lost
productivity from URE (Smith et al., 2009) [21]. Among children aged 5-15 years world-
wide, 12.8 million have been estimated to have vision impairment due to refractive error,
accounting for 0.97% [22]. Correction of refractive errors among school students requires
early detection, screening, and assistance, and is often treated with corrective lenses or
refractive surgery [23]. Childhood and adolescence is a critical period of eye development
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and approximately 80% of student learning occurs through visual tasks (reading, writing,
board work, using a computer) [24]. This demographic may have a higher sensitivity to
environmental factors and a high risk of suffering from vision impairment from uncor-
rected refractive error, leading to reduced student academic and social participation [19].
However, socioeconomic factors such as poverty and limited ability to access treatment
may influence the correction of refractive errors. Uncorrected refractive errors can also
contribute to the individuals’ and their respective families’ socioeconomic status [23]. The
WHO recommends the integration of vision screening and refractive services for school
students and prioritizes the control of blindness in children in the “Vision 2020—the Right
to Sight” program [25]. This is particularly important in areas where the integration of
vision screening and refractive services is absent. Therefore, it is important to examine
differences in the prevalence of uncorrected refractive error in relation to socioeconomic
status, ethnic groups, and geographic regions, and to identify determinants of health care
needs in relation to vision correction in the school-age population. Identifying determi-
nants of vision care needs and who is at most risk can assist in implementing interventions
with respect to visual aid services for students to help them academically, socially, and
functionally improve in their developing years.

This study presents a scoping literature search that was conducted to review the
prevalence of health care needs for vision correction in relation to socioeconomic and
demographic factors, as well as lifestyle behaviors. An electronic search of PubMed, Ovid
Cochrane, and Web of Science database sources were used. Keywords from the research
topic were used to focus on articles pertaining to adolescents with VI-RE, including preva-
lence, determinants and/or associations, and vision impairment due to refractive error.
Articles that were excluded included articles older than 10 years and not written in the
English language, subject matter that focused on VI due to other reasons, a population other
than adolescents, and studies focusing on a vulnerable or diseased population. Findings
from the articles were summarized in a table with the characteristics of the study, popula-
tion, prevalence of VI-RE, and associating factors along with their direction. Out of the ten
included studies, there were three studies that were conducted in Latin America (Mexico,
Paraguay, and Colombia), three studies were conducted in Africa (Nigeria, Somalia, and
South Africa), one study was conducted in China, two studies were conducted in the
Middle East (Saudi Arabia and the United Arab Emirates), and one study was a multicenter
global systematic review. With respect to prevalence and determinants of vision correction
needs among adolescents at the global level, the prevalence of myopia was reported in
several national-based studies, with common determinants of increasing age [24,26-28],
sex (with a higher prevalence among females) [24,27-29], higher socioeconomic status in
terms of higher education and urban living [26,27,30,31], and lower outdoor activity [22].
One study assessed the self-reported health outcomes of vision correction needs and found
a complaint of blur of 12.7%, where the prevalence of refractive error was 15.70% and
vision impairment was 7.60% [32]. Limitations in previous research include the inclusion of
participants in a wide range of age groups, research based on different scales and settings
(e.g., school-based vs. national-based studies; urban vs. rural settings), varying methods of
assessing vision impairment due to refractive error, and limited studies noting self-reported
vision correction needs. Limited studies on self-reported health care needs in relation to
vision correction are a barrier to identifying individuals that require visual aid in order to
function in relation to their daily personal and academic activities. Adolescent self-reported
health care needs can help examine environmental and lifestyle barriers linked to vision
correction, and may help provide more grass-root-level solutions to optimally and effi-
ciently treat those with vision impairment due to refractive error, thus enabling a better
academic, social, and personal future for our youth.

The United Arab Emirates (UAE) is a country comprising seven emirates located
in the southeast region of the Arabian Peninsula [33]. The population of the UAE has
greatly increased over the past four decades [34]. This is mainly due to the high net
inward migration of expatriate workers, creating a population structure of 11% Emiratis
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and the remaining expatriates of different nationalities [34,35]. Health care is provided for
all nationals, but non-nationals are expected to secure mandatory health insurance often
based on medical coverage from employment [36]. This greatly impacts the equal and
affordable accessibility to vision care services to children under the age of 18 years based
on the location of residence and household income. Moreover, further research is needed
to explore school-based health services in both public and private schools within the UAE.
School health services in Dubai are also categorized into public and private sectors, where
the Ministry of Health (MoH) oversees public schools and the Dubai Health Authority
(DHA) oversees the private schools [37]. In Dubai, there are 81 public schools and 186
private schools, where only private schools have a Schools and Educational Institutions
Health Unit (SEIHU) from the Primary Health Care Services Sector (PHCSS) of the DHA
that help conduct health assessments and support. The school health team helps develop
guidelines, policies, and training to improve child health at private schools, where each
school has a nurse and a doctor. There are six out of one hundred and eighty-six (3.2%)
DHA-supervised special needs schools for children with special education needs (SEN),
which include children dealing with eye disorders as a primary or secondary cause. Among
public schools in Abu Dhabi, the Comprehensive School Screening Program, part of the
Preventative Screening for Children launched by HAAD in 2010, includes vision screening
among other components for early recognition of health problems in children [38]. It is
important to note that the DHA and HAAD were not established from 2007 to 2009, which
is the study timeline assessed in this study. However, there are no publications found to
refer to the school-based vision screening process amongst the entire UAE in both public
and private schools, and no self-reported concerns of students having difficulty seeing,
pursuing vision tasks, and/or accessing resources for vision correction. The potential
discrepancies in school-based health care services and assessments between public and
private schools, with unknown vision screening services within emirates, may result in
gaps in physician-diagnosed or self-reported vision impairment requiring vision correction.

The following study aims to fill in the knowledge gaps by answering the following questions:

(1) What is the prevalence of health care needs in relation to vision correction among
adolescents from the UAE based on self-reported symptoms?

(2) What sociodemographic, behavioral, and physical factors are associated with health
care needs in relation to vision correction among adolescents from the UAE?

(3) Are the health care needs in relation to vision correction affecting the functional
capacity of high school students in the UAE?

(4) How do the prevalence and determinants of health care needs in relation to vision
correction among high school students in the UAE compare to the existing evidence?

Thus, the research objectives of this study were: (1) Assess the prevalence of self-
reported health care needs in relation to vision correction among adolescents from the UAE.
(2) Assess if there are significant associations between vision correction needs and each of
the following factors: socioeconomic status, physical and lifestyle behaviors, and affecting
functional capacity for the UAE adolescent population.

2. Materials and Methods
2.1. Study Design and Ethical Approval

Guided by the population health framework, a retrospective quantitative cross-sectional
design was conducted to examine the prevalence of self-reported health care needs, and
to identify significant associations between sociodemographic and behavioral factors and
self-reported health care needs in relation to vision correction, for the UAE [39]. This was
carried out using data from the National Study of Population Health in the UAE (NSPHUAE)
(2007-2009) research program developed and conducted by researchers at Zayed University
in collaboration with the UAE Ministry of Education. The program involved administering
a comprehensive cross-sectional health survey to adolescents across public and private
schools in the seven emirates of the UAE. This research study was approved by the Ontario
Tech University Ethics Committee (REB file # 16553).
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2.2. Population and Sampling

The NSPUAE program presents a cross-sectional survey administered to 6363 adoles-
cents from 147 schools aged 13 to 20 years attending public and private schools in seven
emirates of the federation including nine educational zones [40]. This was a randomly
selected stratified sample using school enrolment from the UAE Ministry of Education
(2005-2006 for private schools and 2006-2007 for public schools). Social workers, employed
by the UAE Ministry of Education and trained by researchers through workshops, con-
ducted the developed survey on students from three randomly selected classes (grades 10,
11, and 12) from each participating school through a random stratified sampling strategy
with parental consent. The completed two-component self-reporting questionnaires were
then collected by the social workers.

2.3. Measurement Tools

The first component was completed by adolescent participants, which comprised data
on sociodemographic information, recreational behaviors such as smoking and physical
activity, medical conditions, and symptoms with respect to respiratory health [41]. The
second component was completed by adolescents at home with parental assistance, which
comprised data on residential and neighborhood characteristics, and previous residence
information.

2.4. Study Variables

The dependent variable is a two-level nominal (categorical) variable of yes or no to
seeing well enough to read without the use of glasses. The independent variables include
19 potential determinants of health in relation to vision correction (Table 1).

2.5. Data Analysis

The dataset provided was inspected and analyzed using IBM SPSS version 26. Univari-
ate analyses were conducted to describe the patterns for continuous data, including mean,
mode, median, standard deviation, and the overall summary of the data [42]. Categorical
and nominal variables were placed in a frequency table to showcase the prevalence of each
value within the variable. The continuous variables of age and the number of individuals in
a residence were analyzed with the descriptive outputs of the mean and standard deviation
of the variable.

Bivariate analyses were conducted to assess associations between independent vari-
ables and the outcome of the self-reported health care need in relation to vision correction.
The nominal/categorical variables were analyzed using Pearson chi-square tests. Con-
tinuous variables including age and the number of individuals in a residence underwent
independent t-tests. The results were expressed using chi-square (X?) and p-values for cate-
gorical variables, and t-values and p-values for the ¢-test for continuous variables (where a
p-value of less than 0.05 was considered a significant association). p-values of 0.1 and less
were also included to be added in the multivariate analysis.

Statistically significant variables with a p-value of less than 0.1 in the chi-square test for
categorical variables and a p-value of less than 0.1 in the f-test for continuous variables were
entered into the multivariate analysis. As the dependent variable is a binary variable of yes
or no for “seeing well enough to read without the use of corrective lenses”, a binary logistic
regression analysis was conducted to identify determinants of vision correction needs.
In addition to the model test using a significant p-value of less than 0.05 to potentially
represent a significant improvement in fit relative to the null (only intercept) model, a
Hosmer and Lemeshow test was also included to use non-significance as an indicator of
goodness of fit, to check how well the data fit the models. The binomial logistic regression
estimates the probability of the student reporting not seeing well enough to read without
the use of corrective lenses. Therefore, it is important to use this method to predict if the
cases are correctly classified from the independent variables by assessing the effectiveness of
the predicted grouping/classification against the observed classification. This was carried
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out using the classification table. The indication of fit of the model through specificity and
sensitivity was observed using the percentage of correct classification of the predicted and
observed values of the dependent variable. For the statistically significant variables, the
odds ratio, confidence interval, and p-value (including p-values of 0.05 or below) were
presented. These values indicated the likelihood of a response value being associated with
the self-reported vision correction needs compared to the reference response value.

Table 1. List of 19 potential health determinants assessed in the survey.

Type of Health Determinant

Variables

Demographic

1. Sex

2. Age

3. Ethnicity (Nationality):
i. The UAE
ii. Other Gulf Cooperation Council (GCC) countries (Kuwait, Kingdom of Saudi Arabia, Oman,
Qatar, Bahrain, and Yemen)
iii. Other Middle East Arab countries (Lebanon, Syria, Jordan, Palestine, Iraq, North Africa, Yemen,
and Somalia)
iv. South East Asia (India, Pakistan, Bangladesh, Sri Lanka, Philippines, and Indonesia)
v. Western countries (Europe, the USA, Canada, and Australia)
vi. Others and no nationality

4. Location of Residence (Emirate):

i. Abu Dhabi
ii. Ajman
iii. Dubai
iv. Fujairah

v. Ras Al Khaimah (RAK)
vi. Sharjah
vii. Umm Al Quwain (UAQ)

Socioeconomic

5. Parental marital status. This has two categories: married and
separated/divorced /widowed/others

6. Paternal education

7. Maternal education

Both variables 6 and 7 have two categories: did not complete high school and completed high
school

8. Paternal employment status

9. Maternal employment status

Both variables 8 and 9 have four categories: government employee, private employee,
self-employed, and not employed/retired

10. Residential ownership (own, rent)

11. Household income. This is a two-level categorical variable of those reporting a monthly
household income of less than 15,000 AED (United Arab Emirates Dirham) and those reporting a
household monthly income of 15,000 AED and above

12. Number of individuals in residence

Behaviour and Lifestyle

13. Duration of use of television (hours/day)

14. Duration of use of computer/video display games (hours/day)

15. Duration of use of mobile phones (hours/day)

For variables 13, 14, and 15, there are three categories of less than 1/NA hours, 1 to 4, and 5 or more

16. Screen time use (combined use of television and computer/video games). There are four
categories of minimal (0 to 5), mild (2 to 8), moderate (5 to 9), and high (10 or more)

17. Pursuing at least one outdoor activity

Functional capacity

18. Ability to handle daily work or school responsibilities

Health care

19. Visiting an eye specialist in the past 12 months

To assess the daily functional capacity of students needing vision correction based

on their use of vision care services, a flow chart of students reporting to need vision
correction was formed within each emirate. Among these students, the percentage of
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students reporting to visit an eye specialist in the past 12 months was noted, followed
by the percentage of students from each category reporting their ability to handle daily
work/school responsibilities.

3. Results
3.1. Findings from the Descriptive Analysis

Table 2 includes a descriptive analysis for each categorical variable with the frequency
of each value and its proportion. It also includes the mean and standard deviation for con-
tinuous variables. The findings are further categorized into biological sex-based descriptive
analysis. From the questionnaire, 28.6% of the students responded that they could not
“see well enough to read without the use of corrective lenses”, indicating needing vision
correction, with 24.8% among males and 31.7% among females.

Table 2. Descriptive sociodemographic, lifestyle behaviors, and functional capacity of a sample of
adolescents living in the UAE (n = 6363).

Variable n Values Male n (%) Female n (%) n Total (%)
Male 2826 (44.4)
Biological sex 6359
Female 3533 (55.6)
17 years mean; 16 years mean; 17 years mean;
Age 6144 (mean/SD) 3D 1228 s 3D 1195
UAE 1233 (44.4) 1855 (53.0) 3127 (49.4)
Other GCC countries 228 (8.2) 127 (3.6) 360 (5.7)
Lebanon, Syria, Jordan, Palestine, I'raq, North Africa, 864 (31.1) 764 (21.8) 1632 (25.8)
Yemen, and Somalia
Nationality 6329 South (nd . Iadesh S
outh East Asia (India, Pakistan, Bangladesh, Sri
Lanka, Philippines, and Indonesia) 366 (13.2) 634 (18.1) 1006 (15.9)
Europe, Canada, USA, and Australia 30(1.2) 51 (1.6 82(1.3)
Others and no nationality 54 (1.9) 68 (1.9) 122 (1.9)
Abu Dhabi 1190 (52.4) 1244 (41.2) 2532 (47.0)
Ajman 162 (7.0) 153 (5.0) 315 (5.8)
Dubeai 159 (7.0) 378 (12.5) 537 (10.0)
Location of Residence 5392 Fujairah 79 (3.5) 301 (10.0) 380 (7.0)
(Emirate)
Ras Al Khaimah (RAK) 158 (7.0) 452 (15.0) 610 (11.3)
Sharjah 495 (21.8) 404 (13.3) 899 (16.7)
Umm Al Quwain (UAQ) 29 (1.3) 90 (3.0) 119 (2.2)
Married 2443 (88.6) 3073 (87.8) 5535 (88.2)
Parental marital status 6277
Separate/Divorced, Widowed, Others 313 (11.4) 426 (12.2) 742 (11.8)
Did Not Complete High School 957 (42.5) 1192 (41.7) 2185 (42.2)
Paternal education level 5178
Completed High School 1293 (57.5) 1668 (58.3) 2993 (57.8)
Maternal education 10 Did Not Complete High School 1144 (51.0) 1481 (51.1) 2664 (51.1)
level Completed High School 1097 (49.0) 1420 (48.9) 2546 (48.9)
Government employee 1227 (52.1) 1236 (42.7) 2496 (46.9)
Paternal employment s34 Private employee 510 (21.6) 698 (24.1) 1222 (23.0)
status Self-employed 286 (12.1) 444 (15.3) 739 (13.9)
Not employed /Retired 334 (14.2) 519 (17.9) 867 (16.2)
Government employee 224 (9.4) 292 (9.8) 529 (9.7)
Maternal employment 5453 Private employee 163 (6.8) 230 (7.7) 397 (7.3)
status Self-employed 67 (2.8) 77 (2.6) 147 (2.7)
Not employed 1940 (81.0) 2388 (79.9) 4380 (80.3)
o ) Own 1145 (48.4) 1544 (53.0) 2733 (51.1)
Residential ownership 5348
Rent 1223 (51.6) 1371 (47.0) 2615 (48.9)
Number of individuals 5068 (mean/SD) 8.60 (4.54) 8.88 (4.63) 8.74/4.59

in residence




Int. |. Environ. Res. Public Health 2023, 20, 6547 7 of 23

Table 2. Cont.

Variable n Values Male n (%) Female n (%) n Total (%)
Household monthly 23940 Less than 15,000 1355 (76.2) 1545 (73.0) 2936 (74.5)
income 15,000 and Above 423 (23.8) 571 (27.0) 1004 (25.5)
Less than 1/NA 595 (22.3) 747 (22.0) 1364 (22.2)
Television—h/day 6145 lto4 1440 (54.0) 1756 (51.7) 3238 (52.7)
5 or more 632 (23.7) 891 (26.3) 1543 (25.1)
. Less than 1/NA 774 (28.9) 1108 (32.4) 1908 (30.9)
Computer/Video-
display 6176 1to4 1191 (44.5) 1147 (43.3) 2703 (43.8)
games—h/day 5 or more 713 (26.6) 831 (24.3) 1565 (25.3)
Less than 1/NA 1202 (44.2) 2356 (68.4) 3956 (57.6)
Mobile phone—h/day 6252 1to4 827 (30.4) 697 (20.2) 1553 (24.8)
5 or more 693 (25.4) 392 (11.4) 1103 (17.6)
Minimal 877 (33.4) 1163 (34.6) 2071 (34.2)
Mild 758 (28.9) 898 (26.7) 1680 (27.7)
Screen time—h/day 6061
Moderate 650 (24.8) 890 (26.5) 1552 (25.6)
High 337 (12.9) 407 (12.2) 758 (12.5)
Outdoor physical 6359 No outdoor physical activity 536 (19.0) 1173 (33.2) 1709 (26.9)
activity At least 1 outdoor physical activity 2290 (81.0) 2360 (66.8) 4650 (73.1)
Visiting an eye specialist No 2496 (91.9) 2983 (84.9) 5555 (88.0)
in past year 6309
pasty Yes 219 (8.1) 529 (15.1) 754 (12.0)
Handling daily Good to Excellent 2463 (89.4) 3033 (88.4) 5567 (88.8)
work/school 6272 -
responsibilities Poor to Fair 292 (10.6) 399 (11.6) 705 (11.2)
See well enough to read Yes 2099 (75.2) 2399 (68.3) 4561 (71.4)
without the use of 6392
corrective lenses No 694 (24.8) 1112 (31.7) 1831 (28.6)

3.2. Findings from the Bivariate Analysis

Table 3 describes the variables found to be associated with vision correction needs.
Table 4 describes the associations in the biological sex-based analysis.

Table 3. Bivariate analyses to assess associations between independent variables and self-reported
health care needs in relation to vision correction.

Sees Well Enough to Does Not See Well Enough to
Variable Reference Read without Use of Read without Use of Corrective p-Value
Corrective Lenses Lenses/Needed Vision Correction
Male 75.20 24.80 <0.001
Biological sex (%)
Female 61.30 31.70 <0.001
Age (years) Mean: 17 Mean: 17 <0.05
UAE 73.20 26.70 <0.001
Other GCC countries 76.30 23.70 <0.001
Lebanon, Sy Jorda Paline, g, Nort
Nationality (%) 7 !
South East Asia (India, Pakistan, Bangladesh,
Sri Lanka, Philippines, and Indonesia) 62.00 38.00 <0.001
Europe, Canada, USA, and Australia 67.90 32.10 <0.001
Others and No Nationality 81.00 19.00 <0.001
Abu Dhabi 72.90 27.10 <0.001
Ajman 92.40 7.60 <0.001
Dubai 47.50 52.50 <0.001
Location of Residence .
(Emirate) (%) Fujairah 232 76.80 <0.001
Ras Al Khaimah (RAK) 95.10 490 <0.001
Sharjah 78.90 21.10 <0.001

Umm Al Quwain (UAQ) 31.50 68.5 <0.001
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Table 3. Cont.

Sees Well Enough to Does Not See Well Enough to
Variable Reference Read without Use of Read without Use of Corrective p-Value
Corrective Lenses Lenses/Needed Vision Correction
Married 71.60 28.40
Parental marital status (%)
Separated /Divorced /Widowed, Other 69.70 30.30
. Did not complete high school 75.80 24.20 <0.001
Paternal education level (%)
Completed high school 69.50 30.50 <0.001
Did not complete high school 75.00 25.00 <0.001
Maternal education level (%)
Completed high school 68.80 31.20 <0.001
Government employee 73.80 26.20 <0.001
Paternal employment Private employee 67.10 32.90 <0.001
status (%) Self employed 70.20 29.80 <0.001
Not employed /retired 74.00 26.00 <0.001
Government employee 70.00 30.00 <0.05
Maternal employment Private employee 65.80 34.20 <0.05
status (%) Self employed 73.10 26.90 <0.05
Not employed 72.70 27.30 <0.05
Own 74.70 25.30 <0.001
Residential ownership (%)
Rent 69.20 30.80 <0.001
# of people in residence Mean: 8.94 Mean: 8.24
Household monthly Less than 15,000 AED 73.20 26.80
income (%) 15,000 AED and above 68.20 31.80 <0.05
Less than 1/NA 71.70 28.30
Television—hrs/day (%) lto4 72.00 28.00
5 or more 70.00 30.00
Less than 1/NA 72.10 27.90
Computer/Video-display 1to4d 71.90 28.10
games—hrs/day (%) ’ ’
5 or more 69.90 30.10
Less than 1/NA 71.10 28.90
Mobile phone—hrs/day (%) lto4 71.30 28.70
5 or more 72.10 27.90
Minimal 72.30 27.70 0.10
Mild 72.80 27.20 0.10
Screen time—hrs/day (%)
Moderate 69.30 30.70 0.10
High 70.50 29.50 0.10
No outdoor physical activity 71.80 28.20
Outdoor physical activity (%)
At least one outdoor physical activity 71.20 28.80
No 75.50 24.50 <0.001
Eye specialist in last year (%)
Yes 40.60 59.40 <0.001
Handling daily work/school Good to excellent 72.50 27.50 <0.001
responsibilities (%) Poor to fair 65.00 35.00 <0.001

Significant association = p < 0.05; if 0.000 > p < 0.001.

3.2.1. Demographic Factors
e  Whole sample

Among the demographic factors, significant associations were found between age
(t=—1.72, p = 0.008), biological sex (X? = 35.4, p < 0.001), the location of residence (emirate)
(X% =916.7, p < 0.001), and nationality (X% =58.6, p < 0.001) with needing vision correction.
More females were found needing vision correction than males. Students from Fujairah
reported to have the highest need for vision correction. Students with a nationality from
South Asia were found to have the highest percentage of needing vision correction.
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Table 4. Biological sex-based bivariate analyses to assess associations between independent variables and self-reported health care needs in relation to vision correction.

Male Female
Variable Reference Sees Well Enough to Does Not See Well Sees Well Enough to Does Not See Well
Read without Use of Enough to Read without p-Value Read without Use of Enough to Read without p-Value
Corrective Lenses Use of Corrective Lenses Corrective Lenses Use of Corrective Lenses
Biological sex (%) 75.20 24.80 <0.001 61.30 31.70 <0.001
Age (years) Ave: 16 Ave: 16 Ave: 16 Ave: 16 0.1 or less
# pplin residence Ave: 8.71 Ave: 8.12 Ave: 9.13 Ave: 9.13
UAE 77.40 22.60 <0.05 70.40 29.60 <0.001
Other GCC countries 74.80 25.20 <0.05 79.50 20.50 <0.001
Lebanon, Syria, Jordan, Palestine, I_raq, North Africa, 74.00 26.00 <0.05 69.50 30,50 <0.001
Yemen, and Somalia
Nationality (%) - - - -
South East Asia (-II-'ldla‘, Pakistan, Bangle‘idesh, Sri Lanka, 69.40 30.60 <0.05 57.80 42.20 <0.001
Philippines, and Indonesia)
Europe, Canada, USA, and Australia 76.70 23.30 <0.05 62.00 38.0 <0.001
Others and No nationality 81.50 18.50 <0.05 80.60 19.40 <0.001
Abu Dhabi 77.30 22.70 <0.001 68.90 31.10 <0.001
Ajman 88.30 11.70 <0.001 96.70 3.30 <0.001
Dubai 99.40 0.60 <0.001 25.70 74.30 <0.001
Location of Residence Fujairah 5.10 94.90 <0.001 27.90 72.1 <0.001
Emirate) (%
(Emirate) (%) Ras Al Khaimah (RAK) 81.60 18.40 <0.001 99.80 0.20 <0.001
Sharjah 70.60 29.40 <0.001 89.10 10.90 <0.001
Umm Al Quwain (UAQ) 20.00 80.00 <0.001 34.90 65.10 <0.001
Married 75.50 24.50 <0.001 68.50 31.50 <0.001
Parental marital status (%)
Separated /Divorced /Widowed, Other 73.40 26.60 67.10 32.90

Paternal educational Did not complete high school 79.20 20.80 <0.05 73.00 27.00 <0.001
level (%) Completed high school 74.30 25.70 <0.05 65.80 34.20 <0.001
Maternal educational Did not complete high school 79.10 20.90 <0.05 71.70 28.30 <0.001
level (%) Completed high school 73.80 26.20 <0.05 64.80 35.20 <0.001
Government employee 77.70 22.30 70.00 30.00 <0.001
Paternal employment Private employee 72.40 27.60 63.10 36.90 <0.001
status (%) Self employed 74.20 25.80 67.60 32.40 <0.001

Not employed/retired 75.50 24.50 73.10 26.90 <0.001
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Table 4. Cont.

Male Female
Variable Reference Sees W(?ll Enough to Does Not See VYell Sees W(fll Enough to Does Not See V\"ell
Read without Use of Enough to Read without p-Value Read without Use of Enough to Read without p-Value
Corrective Lenses Use of Corrective Lenses Corrective Lenses Use of Corrective Lenses
Government employee 70.10 29.90 69.40 30.60 <0.05
Maternal employment Private employee 75.20 24.80 59.60 40.40 <0.05
status (%) Self employed 77.60 2240 68.40 31.60 <0.05
Not employed 76.60 23.40 69.40 30.60 <0.05
Own 78.40 21.60 <0.05 71.70 28.30 <0.001
Residential Ownership (%)
Rent 73.70 26.30 <0.05 65.30 34.70 <0.001
Household Monthly Less than 15,000 AED 76.10* 23.90* 0.1 or less 70.50 29.50 <0.05
Income (%) 15,000 AED and above 7210 % 27.90 * 0.1 or less 65.10 34.90 <0.05
Less than 1/NA 75.70 24.30 68.70 31.30
Television—hrs/day (%) 1to4 75.10 24.90 69.50 30.50
5 or more 75.80 24.20 66.10 33.90
Less than 1/NA 76.60 23.40 69.10 30.90
Computer/Video 1to4 75.00 25.00 69.30 30.70
games—hrs/day (%)
5 or more 74.90 25.10 65.90 34.10
Less than 1/NA 73.30 26.70 70.00 * 30.00 * 0.1 or less
Mobiled ph?r}e)—hrs/ 1to4 76.10 23.90 65.50 * 34.50 * 0.1 or less
ay (%
Y 5 or more 77.20 22.80 63.60 * 36.40 * 0.1 or less
Minimal 75.70 24.30 69.70 30.30
Mild 76.30 23.70 69.60 30.40
Screen time—hrs/day (%)
Moderate 72.80 27.20 66.90 33.10
High 78.00 22.00 64.90 35.10
Outdoor physical No outdoor physical activity 75.00 25.00 70.20 29.80 <0.001
activity (%) At least one outdoor physical activity 75.20 24.80 67.40 32.60 <0.001
Eye specialist in last No 77.80 22.20 <0.001 73.50 265 <0.001
year (%) Yes 45.40 54.60 <0.001 38.60 61.40 <0.001
Handling daily Good to excellent 76.20 23.80 <0.05 69.50 30.50 <0.05
work/school N
Poor to fair 68.20 31.80 <0.05 62.20 37.80 <0.05

responsibility (%)

* p-value: <0.05. Significant association = p < 0.05; if 0.000 > p < 0.001.
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e Biological sex-based analysis

In the biological sex-based analysis, significant associations were found between
age (female: t = —0.59, p = 0.071), the location of residence (emirate) (male: X2 =326.5,
p < 0.001; female: X2 =9144, p <0.001), and nationality (male: X2 =11.37, p = 0.045; female:
X? =49.75, p < 0.001) and needing vision correction. More females from Abu Dhabi and
Dubai reported needing vision correction than males, yet for the other emirates, more males
reported needing vision correction than females. More females reported needing vision
correction than males from all categories of nationalities.

3.2.2. Socioeconomic Factors
e  Whole sample

Regarding socioeconomic factors, associations were found between needing vision
correction and paternal educational level (X? = 24.9, p < 0.001), maternal educational
level (X? = 24.5, p < 0.001), paternal employment status (X? = 21.0, p < 0.001), maternal
employment status (X? = 9.7, p = 0.024), residential ownership (X?> = 19.4, p < 0.001), and
household monthly income (X? = 9.1, p = 0.003). More students reported needing vision
correction whose parents had completed high school, were private employees, rented
their home, and had a household monthly income of 15,000 AED and above compared to
those whose parents had not completed high school, were employed in other categories or
were not employed, owned their home, and had a household monthly income of less than
15,000 AED.

e Biological sex-based analysis

In the biological sex-based analysis, associations were found between needing vision
correction and paternal educational level (male: X2 =7.10, p = 0.008; female: X2 =16.89,
p <0.001), maternal educational level (male: X2 = 8.56, p = 0.003; female: X2 = 15.72,
p < 0.001), paternal employment status (male: X? = 6.05, p = 0.109; female: X? = 15.98,
p = 0.001), maternal employment status (female: X* = 9.29, p = 0.026), residential ownership
(male: X2 =6.89, p = 0.009; female: X2 =13.78, p <0.001), and household monthly income
(female: X2 =5.72, p = 0.017). There were more females than males reporting needing vision
correction among both levels of parental education, all levels of parental employment
status, with the highest prevalence among parents who were private employees, and had a
household monthly income of 15,000 AED and above.

3.2.3. Behavior and Lifestyle Factors
e  Whole sample

While the use of near-work devices and outdoor activity were not significantly associ-
ated with vision correction needs, screen time was associated with vision correction needs
(p = 0.116), with the highest prevalence of needing vision correction among those using
screen time for a moderate number of hours.

e Biological sex-based analysis

In the biological sex-based analysis, significant associations were found between
needing vision correction and mobile phone use per day (female: X = 9.81, p = 0.007) and
outdoor physical activity (female: X2 = 2.80, p = 0.094). For males, as the number of hours
of mobile phone use per day increased, the prevalence of vision correction needs decreased,
with the opposite trend for females. With respect to outdoor activity, there was a larger
and opposite directional difference between males and females. Among males, a higher
prevalence of vision correction needs was found among those pursuing no outdoor activity,
and among females, a higher prevalence of vision correction needs was found among those
pursuing at least one outdoor activity.
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3.2.4. Health Care and Functional Capacity

Vision correction needs were significantly associated with visiting an eye specialist
in the past year (X? = 394, p < 0.001), and having a ‘poor/fair’ handle on school /work
responsibilities (X2 =175, p < 0.001), which was consistent among males and females, with
a higher prevalence among females.

3.3. Findings from the Multivariate Analysis

Binary logistic regression analysis suggested that significant determinants of vision
correction needs include nationality, the location of residence (emirate), screen time use,
and visiting an eye specialist in the past 12 months (Table 5). For males, age, the location of
residence (emirate), nationality, visiting an eye specialist in the past 12 months, and han-
dling daily school/work responsibilities were significant determinants of vision correction
needs. For females, the location of residence (emirate), nationality, maternal education,
and visiting an eye specialist in the past 12 months were significant determinants of vision
correction needs (Table 6).

e  Whole sample

Overall, students living in Dubai (OR: 2.746, 95% CI: 2.045, 3.689, p < 0.001), Fujairah
(OR: 9.533, 95% CI: 6.307, 14.410, p < 0.001), and UAQ (OR: 7.570, 95% CI: 3.779, 15.163,
p < 0.001) were more likely to report needing vision correction than those living in Abu
Dhabi. Students noting their nationality as being from South East Asia were more likely to
report needing vision correction than those of UAE nationality (OR: 1.996, 95% CI: 1.303,
3.058, p = 0.002). Students who reported a moderate number of hours of screen time in a
day were more likely to report needing vision correction than those who reported minimal
hours of screen time in a day (OR: 1.401, 95% CI: 1.068, 1.838, p = 0.015). Students who had
visited an eye specialist in the past 12 months were more likely to report needing vision
correction (OR: 4.038, 95% CI: 3.051, 5.346, p < 0.001).

e  Male analysis

For males, students of increasing age were less likely to report needing vision cor-
rection. Students residing in Fujairah (95% CI: 18.849, 364.023, p < 0.001), Sharjah (95%
CI: 1.013, 2.138, p = 0.043), and UAQ (95% CI: 3.348, 88.600, p < 0.001) were more likely to
report needing vision correction than those from Abu Dhabi. Students from other GCC
countries were more likely to report needing vision correction than those from the UAE
(95% CI: 1.111, 4.175, p = 0.023). Students who had visited an eye specialist in the past
12 months were more likely to report needing vision correction than those who did not
visit an eye specialist in the past 12 months (95% CI: 2.529, 6.620, p < 0.001). Students
noting poor to fair ability to handle daily school/work responsibilities were less likely
to report needing vision correction than those noting good to excellent in handling daily
responsibilities (95% CI: 0.264, 0.737, p = 0.002).

e Female analysis

For females, students residing in Dubai (95% CI: 4.305, 9.356, p < 0.001), Fujairah (95%
CI: 4.161, 10.734, p < 0.001), and UAQ (95% CI: 2.817, 13.493, p < 0.001) were more likely to
report needing vision correction than those residing in Abu Dhabi. Students from South
East Asia were more likely to report needing vision correction than students from the UAE
(95% CI: 1.027, 3.368, p = 0.041). Students whose mothers completed high school were more
likely to report needing vision correction than those whose mothers did not complete high
school (95% CI: 1.015, 2.224, p = 0.042). Students who had visited an eye specialist in the
past 12 months were more likely to report needing vision correction than those who did
not visit an eye specialist in the past 12 months (95% CI: 2.577, 5.434, p < 0.001).
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Table 5. Multivariate analysis—Binary Logistic Regression Results for Self-Reported Vision Correc-

tion Needs.
Do Not See Well Enough to Read without the Use
Category Variable (Reference) Classification of Corrective Lenses
OR (Exp (B)) 95% CI
Biological sex (Male) Female 1.042 (0.836, 1.300)
Age 0.923 (0.834,1.022)
Ajman 0.181 ** (0.087, 0.379)
Dubai 2.746 ** (2.045, 3.689)
Emirate (Abu Dhabi) Fujairah 9.533 ** (6.307, 14.410)
Ras Al Khaimah (RAK) 0.129 ** (0.070, 0.236)
Demographic
Sharjah 0.711* (0.536, 0.944)
Umm Al Quwain (UAQ) 7.570 ** (3.779, 15.163)
Other GCC countries 1.681* (1.020, 2.771)
Other Middle Eastern countries (Lebanon, Syria, Jordan, Palestine,
Iraq, North Africa, Yemen, and Somalia) 1.045 (0.701,1.559)
Nationality (UAE) . o1 i 1 T
South East Asia (India, Pakistan, Bar\gladesh, Sri Lanka, Philippines, 1.996* (1303, 3.058)
Indonesia)
Europe, Canada, USA and Australia 1.864 (0.747, 4.648)
Others and no nationality 0.584 (0.235, 1.456)
Paternal education (did not complete .
high school) Completed high school 1.007 (0.775,1.343)
Maternal education (did not complete .
high school) Completed high school 1.259 (0.946, 1.675)
Government employee 0.841 (0.609, 1.159)
Paternal employment status (Not N
employed/retired) Private employee 0.928 (0.625, 1.378)
Socioeconomic Self-employed 0.853 (0.558, 1.302)
Government employee 1317 (0.936, 1.854)
Maternal employment status (not -
empioyed) Private employee 1.107 (0.752, 1.630)
Self-employed 0.680 (0.338, 1.367)
Home ownership (own) Rent 0.991 (0.714, 1.376)
Household i““g‘é%()lcss than 15,000 15,000 AED and above 1.186 (0.925,1522)
Mild 1.146 (0.878, 1.495)
Behaviour and Lifestyle Screen time (h/day) (Minimal)) Moderate 1.401 * (1.068, 1.838)
High 1.230 (0.876, 1.727)
Visiting an eye specialist in the past 12 . -
onths (No) Yes 4.038 (3.051, 5.346)
Health and Functi
caltvand Function Ability to handle day to day
work/school responsibilities (Good to Poor to Fair 1.254 (0.919, 1.710)
excellent)
Specificity (%)/Sensitivity (%) 93.0/45.0
Model
Chi-square 657.17
p-value <0.001
Hosmer and Lemeshow test
Chi-square 8.503
p-value 0.386

* p-value: <0.05. ** p-value: <0.001.

3.4. Assessing the Daily Functional Capacity—Flow Chart

@
@)

®G)

Among the whole sample, a flow chart was made to indicate the following:

Number of adolescents reporting needing vision correction in each emirate;

Within each emirate, how many adolescents needing vision correction visited (yes)/did
not visit (no) an eye specialist in the past year;

Among adolescents visiting (yes)/not visiting (no) an eye specialist in the past year,
how many reported good to excellent or poor to fair academic functional capacity.

Among students reporting needing vision correction, the majority did not report

visiting an eye specialist in the past 12 months (Figure 1). This was found to be the highest
among students from RAK (86.7%). There were five emirates where the percentage of
participants who reported poor to fair daily functional capacity was greater among those
who did not visit an eye specialist in the past year compared to those who visited an
eye specialist in the past year, with a significant association within the emirate of Dubai
(18.2% vs. 6.8%) (X2 = 6.22, p = 0.013).
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Table 6. Biological sex-based multivariate analyses—Binary Logistic Regression Results for Self-Reported Vision Correction Needs.

Male Female
Category Variable (Reference) Classification Do Not See Well Enough to Read without the Use of Corrective Lenses
OR (Exp (B)) 95% CI OR (Exp (B)) 95% CI
Age 0.796 * (0.683,0.928) 0.994 (0.868,1.151)
Ajman 0.483 * (0.235, 0.995) 0.000 (0.000, 0.000)
Dubai 0.045* (0.006, 0.332) 6.346 ** (4.305, 9.356)
Emirate (Abu Dhabi) Fujairah 82.833 ** (18.849, 364.023) 6.683 ** (4.161,10.734)
Ras Al Khaimah (RAK) 0.844 (0.420, 1.696) 0.010 ** (0.001, 0.071)
Sharjah 1.471% (1.013, 2.138) 0.274 ** (0.168, 0.449)
Demographic Umm Al Quwain (UAQ) 17.222 ** (3.348, 88.600) 6.165 ** (2.817, 13.493)
Other GCC countries 2.154 * (1.111, 4.175) 1.165 (0.439, 3.093)
O Palestine, g, Nordh Afrce, Yommen, anc Soralia) 1139 (0611, 2123) 0908 (0512, 1.609)
Nationality (UAE) South East Asia g}r:'d‘ia, Pakistan, Bangladesh, Sri Lanka, 1.889 (0.952, 3.746) 1.860 * (1.027, 3.368)
ilippines, Indonesia)

Europe, Canada, USA and Australia 2.305 (0.463,11.473) 1.861 (0.535, 6.467)
Others and no nationality 1.386 (0.392, 4.903) 0.249 * (0.070, 0.891)
Patg;j;‘;fe“;?gti?gcggl)m’t Completed high school 1073 (0.683, 1.684) 0.833 (0.556, 1.246)
Mactgrmngll:i‘ﬁf;ﬁﬁiﬁ)mt Completed high school 1.348 (0.850, 2.139) 1,503 * (1.015, 2.224)
Government employee 0.917 (0.521, 1.613) 0.877 (0.567,1.357)
Paternal employment status Private employee 1215 (0.634, 2.332) 0.766 (0.439, 1.336)

(Not employed /retired)
Socioeconomic Self-employed 1.027 (0.495,2.131) 0.761 (0.426, 1.360)
Government employee 1.388 (0.832, 2.316) 1414 (0.854, 2.342)
Maternal employment Private employee 0.930 (0.490, 1.767) 1.016 (0.599, 1.725)

status (not employed)

Self-employed 0.345 (0.084, 1.410) 1.025 (0.422,2.493)
Home ownership (own) Rent 1.044 (0.634, 1.719) 0.981 (0.610, 1.578)
Household income (less 15,000 AED and above 1.428 (0.952, 2.141) 1.051 (0.747, 1.479)

than 15,000 AED)
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Table 6. Cont.

Male Female
Category Variable (Reference) Classification Do Not See Well Enough to Read without the Use of Corrective Lenses
OR (Exp (B)) 95% CI OR (Exp (B)) 95% CI
; lto4 0.647 0.410, 1.021 0.983 0.619, 1.563
Behaviour and Lifestyle Mobile use (h/day) (less { ) ( )
than 1/NA) 5 or more 0.947 (0.651, 1.377) 1.060 (0.752, 1.493)
Visiting an eye specialist in . .
the past 12 months (No) Yes 4.091 (2.529, 6.620) 3.742 (2.577,5.434)
Health and Function Ability to handle day to day
work/school . .
responsibilities (Good to Poor to Fair 0.441 (0.264, 0.737) 0.987 (0.652, 1.492)
excellent)
Male Female
Specificity (%)/Sensitivity (%) 97.2/32.1 86.7/67.9
Model
Chi-square 241.661 651.190
p-value <0.001 <0.001
Hosmer and Lemeshow test
Chi-square 7.625 3.242
p-value 0.471 0.918

Significant association = p < 0.05; if 0.000 > p < 0.001. * p-value: <0.05. ** p-value: < 0.001.
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Cannot see well enough to read without use of

glasses

—
Fujairah
(76.8%)

Abu Dhabi Sharjah UAQ
1 (27.1%) (21.1%) (68.5%)

G/E P/F G/E P/F G/E P/F G/E P/F
6.6 || (13.4 | (100% || P/ P/E G/E P/F G/E (80.0 || (200 |} (836 |} (16.4 |} (815 [} (285
(0%) / 81.8 18.2 | || (88.8
%) %) ) 6.8%) || BL8 || (& - %) %) %) %) % %)

Figure 1. Emirate-based analysis of vision correction needs with health care access and functional capacity. Legend: 1. Emirate-based prevalence of adolescents
reporting needing vision correction. 2. Visiting an eye specialist in the past 12 months. 3. Handling daily work. G/E = good to excellent. P/F = poor to fair. * p < 0.05.
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4. Discussion
4.1. Prevalence and Determinants of Self-Reported Vision Correction Needs

The results indicate that 28.6% of the adolescents responded needing vision correction,
which is lower than the global prevalence of vision impairment ascribed to refractive errors
as 43% [4]. The relatively higher percentage of students with the self-reported health
care need for vision correction among adolescents in this study may be due to the lack
of prior academic health screening, low socioeconomic status in the form of household
monthly income, and reduced outdoor activity due to weather conditions. The lack of
timely screening of vision impairment due to refractive error among adolescents in the
UAE may have resulted in a significant percentage of students reporting needing vision
correction in their adolescent years. While the Ministry of Health (MoH) oversees public-
school health services and the Dubai Health Authority (DHA) oversees private schools, the
DHA was only launched in March 2008, including the Schools and Educational Institutions
Health Unit (SEIHU) from the Primary Health Care Services Sector (PHCSS) of the DHA
that help conduct health assessments and support [37]. In Abu Dhabi, the Comprehensive
School Screening Program, part of Preventative Screening for Children, was launched
by the Health Authority of Abu Dhabi (HAAD) in 2010 [38]. Therefore, a comparison
cross-sectional survey among adolescents in the UAE in the current timeframe may help
identify changes in health outcomes and potential remaining barriers. The majority of
the adolescents were found to have a household monthly income of less than 15,000 AED.
Since vision care requires an employment insurance plan dependent on an employee’s
salary and designation, families falling under the low-income category may not be able
to provide access or continued access to vision care for their children in their childhood
and/or adolescent years [43]. This finding is consistent with 91.9% of adolescents that had
not visited an eye specialist in the past year. Therefore, it is suggested to provide vision care
services to school-based children and adolescents as part of standard health care coverage
from the Ministry of Education and Ministry of Health across all emirates, irrespective
of household monthly income. While pursuing at least one outdoor activity was not
shown to be significantly associated with self-reported needs for vision correction in this
study, the warmer climate in the UAE may pose contextual barriers to pursuing outdoor
activities, as suggested among women in a Qatari study [44,45]. Further research assessing
the vision correction needs among adolescents in different climates in the UAE based
on outdoor temperatures may help identify any associations between weather, pursuing
outdoor activity, and vision correction needs.

Both bivariate and multivariate male analyses suggested that age is an associating
factor of vision correction needs, consistent with existing evidence. Previous studies in the
literature found older participants to present with hyperopic astigmatism and a gradual
increase in myopia, and an increased burden was found with increasing age among both
biological sexes [24,27-29]. Adolescents of all nationalities may be required to learn English
and be placed in pressurizing academic near-work settings, especially in their adolescent
years to achieve high grades to enter one of UAE’s prominent universities known to guar-
antee lucrative employment opportunities. Adolescents have shown a positive association
between near work and myopia and astigmatism, predominantly seen to be increasing
among adolescents from Asian countries in the past three decades [1,46-49]. However, for
the male analysis, the inverse association requires further research in incorporating the
type of vision impairment due to refractive error using an ophthalmic examination along
with self-reported vision correction needs. This additional assessment may help better
understand if there are differences in the prevalence of myopia, hyperopia, and astigmatism
between males and females between younger and older adolescents.

The higher percentage of females reporting needing vision correction is consistent,
with five studies included in the literature review noting significant differences between
biological sex [24,27-29]. In these five studies, female participants appeared to have a
higher association with refractive error with respect to myopia and higher disease burden
due to uncorrected refractive error [24,27-29,50]. Females were found to have a lower
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distribution of paternal employment, lower distribution of low household monthly income,
and higher distribution of owning their residence. More females were found to spend
5 or more hours a day watching television, and significantly more females were found to
visit an eye specialist than males, which suggests further research in identifying genetic
predispositions and socio-environmental factors.

Both bivariate and multivariate analyses found the location of residence (emirate) to
be associated with vision correction needs. Adolescents residing in Fujairah had the highest
percentage of participants reporting needing vision correction, followed by UAQ, Dubai,
Abu Dhabi, and Sharjah, and the lowest percentage was in Ajman and RAK. Fujairah
and UAQ had the lowest percentages of population distribution of residence (7.0% and
2.2%, respectively) and the lowest distribution of government and private hospitals, with
Fujairah having two government hospitals and one private hospital, and UAQ having
one government hospital and no private hospitals [36,51,52]. With limited access to a
hospital and/or government-funded primary health care clinics (PHC) that provide eye
examination services due to a relatively lower population size, adolescents living in Fujairah
and UAQ may be at a disadvantage in terms of timely vision screenings than those living
in other emirates.

Findings from both bivariate and multivariate analyses suggested that adolescents
from South East Asia had the highest number of students needing vision correction, fol-
lowed by adolescents from Western countries, Middle East countries, other GCC countries,
and, lastly, those noting no nationality or “other”. There were more females who reported
needing vision correction than males from all categories of nationalities with the greatest
difference among females from South East Asian countries. The findings are consistent
with studies conducted in South East Asian countries noting a high prevalence of myopia
among children and adolescents in the literature [13,24,53,54]. However, these findings
are in contrast to the low prevalence of hyperopia and astigmatism found in studies com-
paring different nationalities/ethnicities, where the lowest prevalence was found among
students from South East Asian nationalities [4]. This may suggest a higher prevalence of
myopic self-reported vision correction needs among adolescents in the UAE. Adolescents of
South East Asian nationalities having parents with higher educational levels may result in
parental influence on increased academic near work and decreased outdoor activity, which
may be positively associated with vision impairment due to refractive error, especially in
terms of myopia [55].

Higher paternal and maternal educational levels in terms of completing high school
were found to be significantly associated with higher self-reported vision correction needs,
with a higher distribution among females. This is consistent with existing evidence where
higher levels of parental education have been reported to have a positive correlation with
the prevalence of vision impairment due to refractive error among children and adoles-
cents [17,19,56,57]. Increased parental pressure of attaining similar or higher educational
levels, especially in urban environments where employment levels may be majorly de-
pendent on one’s educational status, may be a potential factor in the association between
parental education and vision correction needs. Moreover, potential cultural differences of
influencing females to engage in fewer outdoor activities and increased near work, may be
potential factors in the association between parental education and vision correction needs.

Paternal and maternal employment statuses were found to be significantly associ-
ated with self-reported vision correction needs, with a mildly increased percentage for
adolescents whose parents were private employees and a higher distribution among fe-
males. The increased percentage among those whose parents were private employees
appears consistent with the previous literature, showcasing a higher prevalence of my-
opia among adolescents of parents with professional occupations [58,59]. Therefore, the
findings suggest employment status is positively associated with the prevalence of visual
impairment. However, the overall similar distribution of self-reported vision correction
needs between different types of employment categories potentially demonstrates a fairly
uniform educational system and curriculum among public and private schools in the UAE.
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Household financial status in terms of lack of residential ownership and a higher
household monthly income (15,000 AED or above) was found to be significantly associated
with self-reported vision correction needs, with a higher distribution among females. These
findings are consistent with those from the literature review, including the study based in
Australia where children with parental home ownership were less likely to have visual
impairment than those without parental home ownership [59]. The findings are also
consistent with the studies based in Korea and Guangzhou, China, with an increased
prevalence of myopia among children from higher family incomes [58,60]. Moreover, the
current findings align with the review by Yang et al. [24], who found the DALY rates, or
global disease burden of uncorrected refractive error (URE), to be highest in high-income
regions [24].

The results from both the bivariate and multivariate analyses found screen time use
to be significantly associated with self-reported needs for vision correction. There was
an overall similar distribution of adolescents reporting vision correction needs, with the
highest among those with a moderate number of screen time hours (5-9 h). While the
use of mobile phones was found to be significant among females, the type of mobile
phones around 2007-2009 commonly used among the adolescent population included basic
functions, and thus may not be solely associated with visual use of the phone as a near
task. While these results are in contrast to the study based in Riyadh, Saudi Arabia, which
did not find a significant association between frequency and time spent on homework
or electronic devices and having an RE [22], they coincide with studies that suggested a
positive association between near work and myopia, astigmatism, and a higher prevalence
of near work and VI-RE among children and adolescents from South Asian countries than
those from the UK and the USA [1,46-48].

4.2. Visiting an Eye Specialist in the Past Year

Visiting an eye specialist in the past 12 months was found to be significantly associated
with self-reported vision correction needs, with a higher distribution among females. This
finding may be indicative that adolescents visiting an eye specialist may be addressing
their self-reported vision correction needs and potentially be finding solutions through
spectacles, contact lenses, or other means of treating their visual impairment. The increased
distribution of females is in contrast with the study based in the United States, which
found that among those with similar health care needs, women were found to make fewer
physician visits than males in the older population [61]. However, the results are consistent
with the findings in the Portugal-based study, where women above 18 years of age had
higher health care use than men, including specialist visits even when aligning for similar
morbidity and socioeconomic differences [62].

4.3. Daily Functional Capacity

The bivariate analysis found more adolescents needing vision correction to report poor
to fair academic performance than those reporting good to excellent academic performance.
However, in the multivariate analysis, male adolescents that responded to having poor to
fair ability to handle daily school/work responsibilities were less likely to report needing
vision correction. There was a higher percentage of adolescents who identified needing
vision correction and not visiting an eye specialist in the past year to report having poor to
fair daily functional capacity in handling daily academic tasks than those visiting an eye
specialist in UAQ followed by Dubai, Sharjah, Abu Dhabi, and Fujairah. The results of this
study coincide with the suggestions by the WHO and the study by Rudnicka et al. [19],
suggesting impaired vision affects children’s educational performance due to increased
visual tasks with academic progression as well as sociodemographic differences, potentially
impacting their daily vision-dependent activities [19,20]. Further research on exploring the
biological sex-based differences in vision correction needs and daily functional capacity,
affordability and accessibility to access vision care services within each emirate, and other
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potential barriers for these adolescents to not visit an eye specialist need to be explored to
further understand the reasoning behind their relatively lower daily functional capacity.

4.4. Limitations

This study conducted a retrospective analysis of a dataset based on a cross-sectional
survey conducted between 2007 to 2009. The findings from this study reflect the prevalence
and determinants of vision correction needs during those years, which can assist in com-
paring further research on the current situation among adolescents in the UAE with the
addition of school-based vision screening services.

The measurement instruments regarding screen time inquire about the number of
hours spent per day on television, computer/video games, and mobile phones. However,
the location of use (school vs. home) and learning mechanism of the school (more book
vs. screen oriented) were not indicated in the dataset. Further research on the learning
environment and the location of screen time use may help better determine the reasoning
to use various screen devices.

As the questionnaire conducted was using self-reported responses, there is a risk of
low response, subjective recall bias, and an inability to verify their responses.

The relatively higher levels of missing values for certain variables, including parental
education levels, parental employment status, household monthly income, location of
residence (emirate), and residential ownership, indicate gaps in the completion of various
socioeconomic household-based sections of the questionnaire by the participants that
may be due to an inability to recall the appropriate response or unwillingness to share
the information.

This study is based on a cross-sectional survey; therefore, the exposure and outcome
are analyzed at the same time and the temporal association of determinants and vision
correction needs is not measurable.

The dependent variable in this study is asking the participants to self-report their
ability to see well enough to read without the use of glasses. While this provides a direct
indication of the participants’ need for vision correction, it does not indicate if they have
glasses or other forms of vision correction, and does not refer to an objective ophthalmic
examination to identify the type of vision impairment due to refractive error.

The location of residence is based on the emirate, which does not identify the number
of vision care services near the participant’s residence and their accessibility to accessing
those services. As there were potential confounding variables that may involve inter-
ference between independent variables, a binary logistic regression was used to control
confounding variables.

5. Conclusions

VI-RE has been suggested to negatively affect academic performance and overall
quality of life, in particular among the adolescent age group where academic visual tasks
increase with age, requiring early screening and assistance in accessing vision correction
resources, and where detection and access may be influenced by sociodemographic and
environmental factors. Reporting the symptomatic complaints of the adolescent population
regarding vision correction needs and identifying determinants may help determine which
participants require vision correction and help the population in resolving modifiable barri-
ers to accessing the appropriate vision care resources. This study assessed the prevalence
and determinants of self-reported vision correction needs among the adolescent population
aged 13 to 20 years in the UAE using a retrospective quantitative data analysis between 2007
to 2009. The results confirmed that age, biological sex, the location of residence (emirate),
nationality, parental education and employment level, household financial status, screen
time use, visiting an eye specialist in the past year, and daily functional capacity were asso-
ciated with self-reported vision correction needs. However, further research is suggested
to compare these findings with a recent survey among the same-aged demographic in the
UAE, having ophthalmic examinations alongside self-reported outcomes to identify the
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type of VI-RE, biological sex-based and ethnic genetic predispositions, and sociocultural
differences related to parental socioeconomic status. Further research on exploring the
number of vision care services in these emirates, affordability and accessibility to access
these services, and other potential barriers for these adolescents to visit an eye specialist
need to be explored to further understand the reasoning behind their relatively lower
daily functional capacity. It may help future researchers determine patterns of eye care
utilization by this population, vision screening procedures and policies in academic settings,
and academic and social performance of this population, thus helping decision-makers
set appropriate plans, policies, and strategies to prevent visual impairment and improve
overall eye health.

Author Contributions: Conceptualization, EM., C.B., O.S. and E.P.; methodology, EM. and C.B,;
formal analysis, EM. and C.B.; investigation, FM. and C.B.; data curation, EM. and C.B.; writing—
original draft preparation, FM.; writing—review and editing, EM, C.B, O.S. and E.P; visualization,
FM. and C.B.; supervision, C.B.; project administration, EM. and C.B; All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This research study has been approved by the Ontario Tech
University Ethics Committee (REB file # 16553).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
original study. For this research article, patient consent was waived as this is a retrospective study
based on secondary data analysis.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors would like to thank Rania Dghaim who was involved in the original
NSPHUAE research.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hashemi, H.; Fotouhi, A.; Yekta, A.; Pakzad, R.; Ostadimoghaddam, H.; Khabazkhoob, M. Global and regional estimates of
prevalence of refractive errors: Systematic review and meta-analysis. J. Curr. Ophthalmol. 2018, 30, 3-22. [CrossRef] [PubMed]

2. Lou, L, Yao, C;]Jin, Y.;; Perez, V.; Ye, J. Global patterns in health burden of uncorrected refractive error. Investig. Ophthalmol. Vis.
Sci. 2016, 57, 6271-6277. [CrossRef] [PubMed]

3. Holden, B.A. Uncorrected refractive error: The major and most easily avoidable cause of vision loss. Community Eye Health 2007,
20, 37-39.

4. Pascolini, D.; Mariotti, S.P. Global estimates of visual impairment: 2010. Br. ]. Ophthalmol. 2012, 96, 614-618. [CrossRef] [PubMed]

5. Flaxman, S.R.; Bourne, R.R.A.; Resnikoff, S.; Ackland, P; Braithwaite, T.; Cicinelli, M.V.; Das, A.; Jonas, ].B.; Keeftfe, J.; Kempen,
J.H.; et al. Global causes of blindness and distance vision impairment 1990-2020: A systematic review and meta-analysis. Lancet
Glob. Health 2017, 5, e1221-e1234. [CrossRef]

6. Dandona, R.; Dandona, L.; Srinivas, M.; Sahare, P.; Narsaiah, S.; Munoz, S.R.; Pokharel, G.P,; Ellwein, L.B. Refractive error in
children in a rural population in India. Investig. Ophthalmol. Vis. Sci. 2002, 43, 615-622.

7. Goh, PP; Abqgariyah, Y.; Pokharel, G.P; Ellwein, L.B. Refractive error and visual impairment in school-age children in Gombak
District, Malaysia. Ophthalmology 2005, 112, 678-685. [CrossRef]

8. Maul, E.; Barroso, S.; Munoz, S.R.; Sperduto, R.D.; Ellwein, L.B. Refractive error study in children: Results from La Florida, Chile.
Am. ]. Ophthalmol. 2000, 129, 445-454. [CrossRef]

9.  Murthy, G.VSS,; Gupta, SK,; Ellwein, L.B.; Munoz, S.R.; Pokharel, G.P,; Sanga, L.; Bachani, D. Refractive error in children in an
urban population in New Delhi. Investig. Ophthalmol. Vis. Sci. 2002, 43, 623—-631.

10. Naidoo, K.S.; Raghunandan, A.; Mashige, K.P.; Govender, P.; Holden, B.A.; Pokharel, G.P,; Ellwein, L.B. Refractive error and
visual impairment in African children in South Africa. Investig. Ophthalmol. Vis. Sci. 2003, 44, 3764-3770. [CrossRef]

11. Pokharel, G.P; Negrel, A.D.; Munoz, S.R.; Ellwein, L.B. Refractive error study in children: Results from Mechi Zone, Nepal. Am. ].
Ophthalmol. 2000, 129, 436—444. [CrossRef] [PubMed]

12. Zhao, J.; Pan, X,; Sui, R.; Munoz, S.R.; Sperduto, R.D.; Ellwein, L.B. Refractive error study in children: Results from Shunyi
District, China. Am. J. Ophthalmol. 2000, 129, 427-435. [CrossRef] [PubMed]

13. He, M.; Zeng, |; Liu, Y.; Xu, J.; Pokharel, G.P,; Ellwein, L.B. Refractive error and visual impairment in urban children in southern

China. Investig. Ophthalmol. Vis. Sci. 2004, 45, 793-799. [CrossRef] [PubMed]


https://doi.org/10.1016/j.joco.2017.08.009
https://www.ncbi.nlm.nih.gov/pubmed/29564404
https://doi.org/10.1167/iovs.16-20242
https://www.ncbi.nlm.nih.gov/pubmed/27893092
https://doi.org/10.1136/bjophthalmol-2011-300539
https://www.ncbi.nlm.nih.gov/pubmed/22133988
https://doi.org/10.1016/S2214-109X(17)30393-5
https://doi.org/10.1016/j.ophtha.2004.10.048
https://doi.org/10.1016/S0002-9394(99)00454-7
https://doi.org/10.1167/iovs.03-0283
https://doi.org/10.1016/S0002-9394(99)00453-5
https://www.ncbi.nlm.nih.gov/pubmed/10764850
https://doi.org/10.1016/S0002-9394(99)00452-3
https://www.ncbi.nlm.nih.gov/pubmed/10764849
https://doi.org/10.1167/iovs.03-1051
https://www.ncbi.nlm.nih.gov/pubmed/14985292

Int. J. Environ. Res. Public Health 2023, 20, 6547 22 of 23

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

Gao, Z.; Meng, N.; Muecke, J.; Chan, W.O.; Piseth, H.; Kong, A.; Jnguyenphamhh, T.; Ang, K. Refractive error in school children
in an urban and rural setting in Cambodia. Ophthalmic Epidemiol. 2012, 19, 16-22. [CrossRef]

He, M.; Huang, W.; Zheng, Y.; Huang, L.; Ellwein, L.B. Refractive error and visual impairment in school children in rural southern
China. Ophthalmology 2007, 114, 374-382. [CrossRef]

Lindquist, A.C.; Cama, A.; Keeffe, J.E. Screening for uncorrected refractive error in secondary school-age students in Fiji. Clin.
Exp. Ophthalmol. 2011, 39, 330-335. [CrossRef]

Sapkota, Y.D.; Adhikari, B.N.; Pokharel, G.P,; Poudyal, B.K,; Ellwein, L.B. The prevalence of visual impairment in school children
of upper-middle socioeconomic status in Kathmandu. Ophthalmic Epidemiol. 2008, 15, 17-23. [CrossRef]

Paudel, P.; Ramson, P.; Naduvilath, T.; Wilson, D.; Phuong, H.T.; Ho, S.M.; Giap, N.V. Prevalence of vision impairment and
refractive error in school children in Ba Ria—V ung Tau province, Vietnam. Clin. Exp. Ophthalmol. 2014, 42, 217-226. [CrossRef]
Rudnicka, A.R.; Owen, C.G; Richards, M.; Wadsworth, M.E.; Strachan, D.P. Effect of breastfeeding and sociodemographic factors
on visual outcome in childhood and adolescence. Am. J. Clin. Nutr. 2008, 87, 1392-1399. [CrossRef]

World Health Organization. Elimination of Avoidable Visual Disability Due to Refractive Errors: Report of an Informal Planning Meeting,
Geneva, 3-5 July 2000; World Health Organization: Geneva, Switzerland, 2000.

Smith, T.S.T.; Frick, K.D.; Holden, B.A.; Fricke, T.R.; Naidoo, K.S. Potential lost productivity resulting from the global burden of
uncorrected refractive error. Bull. World Health Organ. 2009, 87, 431-437. [CrossRef]

Alomair, R.; Alghnam, S.A.; Alnasser, B.N.; Almuhawas, H.A.; Alhoshan, S.A.; Altamimi, B.S.; Alghamdi, S.K. The prevalence
and predictors of refractive error among school children in Riyadh, Saudi Arabia. Saudi ]. Ophthalmol. 2021, 34, 273. [PubMed]
Sherwin, J.C.; Kelly, J.; Hewitt, A W.; Kearns, L.S.; Griffiths, L.R.; Mackey, D.A. Prevalence and predictors of refractive error in a
genetically isolated population: The Norfolk Island Eye Study. Clin. Exp. Ophthalmol. 2011, 39, 734-742. [CrossRef] [PubMed]
Yang, Z.; Jin, G.; Li, Z,; Liao, Y.; Gao, X.; Zhang, Y.; Lan, Y. Global disease burden of uncorrected refractive error among adolescents
from 1990 to 2019. BMC Public Health 2021, 21, 1975. [CrossRef]

Resnikoff, S.; Kocur, I.; Etya’Ale, D.E.; Ukety, T.O. Vision 2020—The right to sight. Ann. Trop. Med. Parasitol. 2008, 102 (Suppl. 1),
3-5. [CrossRef]

Naidoo, K.S.; Jaggernath, J. Uncorrected refractive errors. Indian J. Ophthalmol. 2012, 60, 432.

Ebri, A.E.; Govender, P; Naidoo, K.S. Prevalence of vision impairment and refractive error in school learners in Calabar, Nigeria.
Afr. Vis. Eye Health 2019, 78, 1-8. [CrossRef]

Kandi, S.C.; Khan, H.A. Epidemiological Findings of Refractive Errors and Amblyopia among the Schoolchildren in Hatta Region
of the United Arab Emirates. Dubai Med. |. 2021, 4, 3-9. [CrossRef]

Galvis, V.; Tello, A.; Otero, J.; Serrano, A.A.; Gomez, L.M.; Castellanos, Y. Refractive errors in children and adolescents in
Bucaramanga (Colombia). Arq. Bras. De Oftalmol. 2017, 80, 359-363. [CrossRef]

Tang, Y.; Chen, A.; Zou, M,; Liu, Z.; Young, C.A.; Zheng, D.; Jin, G. Prevalence and time trends of refractive error in Chinese
children: A systematic review and meta-analysis. J. Glob. Health 2021, 11, 08006. [CrossRef] [PubMed]

Signes-Soler, I.; Hernandez-Verdejo, J.L.; Lumeras, M.A.E.; Verduras, E.T.; Pifiero, D.P. Refractive error study in young subjects:
Results from a rural area in Paraguay. Int. ]. Ophthalmol. 2017, 10, 467.

Ahmed, Z.A.; Alrasheed, S.H.; Alghamdi, W. Prevalence of refractive error and visual impairment among school-age children of
Hargesia, Somaliland, Somalia. East. Mediterr. Health ]. 2020, 26, 1362-1370. [CrossRef] [PubMed]

Grivna, M.; Aw, T.C.; El-Sadig, M.; Loney, T.; Sharif, A.A.; Thomsen, J.; Mauzi, M.; Abu Zidan, EM. The legal framework and
initiatives for promoting safety in the United Arab Emirates. Int. ]. Inj. Control Saf. Promot. 2012, 19, 278-289. [CrossRef]
United Arab Emirates National Bureau of Statistics. National Population by Emirate and Biological Sex (2010 Mid-Year Estimates);
United Arab Emirates National Bureau of Statistics: Abu-Dhabi, United Arab Emirates, 2011.

Statistical Center Abu Dhabi. Statistical Yearbook of Abu Dhabi 2016; Statistical Center Abu Dhabi: Abu Dhabi, United Arab
Emirates, 2011.

Health Insurance and the Healthcare System in the UAE Explained. 2021. Available online: https://www.internations.org/go/
moving-to-the-uae/healthcare (accessed on 24 March 2023).

Taryam, M.O.; Kadhim Al Abadi, H.H.; Al Faisal, W.; Alam, M.W.; AlBehandy, N. Visual Impairments and Eye Morbidities
among School-Age Children (5 to 18 Years Old) Qualitative Assessment in Dubai, UAE, 2016. Biomed. Health Inform. 2017, 2, 9-14.
Al Hajeri, O.M. The Comprehensive School Screening Program in Abu Dhabi Schools 2015-2018. Ph.D. Dissertation, The Johns
Hopkins University, Baltimore, MD, USA, 2020.

Kindig, D.A. Understanding population health terminology. Milbank Q. 2007, 85, 139-161. [CrossRef] [PubMed]
Barakat-Haddad, C.; Zhang, S.; Siddiqua, A.; Dghaim, R. Air quality and respiratory health among adolescents from the United
Arab Emirates. J. Environ. Public Health 2015, 2015, 284595. [CrossRef]

Barakat-Haddad, C. Prevalence of high blood pressure, heart disease, thalassemia, sickle cell anemia, and iron-deficiency anemia
among the UAE adolescent population. J. Environ. Public Health 2013, 2013, 680631. [CrossRef]

Guo, Y,; Liu, LJ; Xu, L.; Lv, Y.Y,; Tang, P; Feng, Y.; Jonas, J.B. Outdoor activity and myopia among primary students in rural and
urban regions of Beijing. Ophthalmology 2013, 120, 277-283. [CrossRef]

Health Insurance Law of Dubai—ISAHD. 2015. Available online: http://www.isahd.ae/content/docs/Employer?%:20
information%20pack%20v5.0%20010715.pdf (accessed on 24 March 2023).


https://doi.org/10.3109/09286586.2011.632703
https://doi.org/10.1016/j.ophtha.2006.08.020
https://doi.org/10.1111/j.1442-9071.2011.02527.x
https://doi.org/10.1080/09286580701772011
https://doi.org/10.1111/ceo.12273
https://doi.org/10.1093/ajcn/87.5.1392
https://doi.org/10.2471/BLT.08.055673
https://www.ncbi.nlm.nih.gov/pubmed/34527871
https://doi.org/10.1111/j.1442-9071.2011.02579.x
https://www.ncbi.nlm.nih.gov/pubmed/21631679
https://doi.org/10.1186/s12889-021-12055-2
https://doi.org/10.1179/136485908X337409
https://doi.org/10.4102/aveh.v78i1.487
https://doi.org/10.1159/000512521
https://doi.org/10.5935/0004-2749.20170088
https://doi.org/10.7189/jogh.11.08006
https://www.ncbi.nlm.nih.gov/pubmed/34327000
https://doi.org/10.26719/emhj.20.077
https://www.ncbi.nlm.nih.gov/pubmed/33226104
https://doi.org/10.1080/17457300.2012.696660
https://www.internations.org/go/moving-to-the-uae/healthcare
https://www.internations.org/go/moving-to-the-uae/healthcare
https://doi.org/10.1111/j.1468-0009.2007.00479.x
https://www.ncbi.nlm.nih.gov/pubmed/17319809
https://doi.org/10.1155/2015/284595
https://doi.org/10.1155/2013/680631
https://doi.org/10.1016/j.ophtha.2012.07.086
http://www.isahd.ae/content/docs/Employer%20information%20pack%20v5.0%20010715.pdf
http://www.isahd.ae/content/docs/Employer%20information%20pack%20v5.0%20010715.pdf

Int. J. Environ. Res. Public Health 2023, 20, 6547 23 of 23

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Burton, N.W.; Barber, B.L.; Khan, A. A qualitative study of barriers and enablers of physical activity among female Emirati
university students. Int. . Environ. Res. Public Health 2021, 18, 3380. [CrossRef]

Sayegh, S.; Van Der Walt, M.; Al-Kuwari, M.G. One-year assessment of physical activity level in adult Qatari females: A
pedometer-based longitudinal study. Int. . Women’s Health 2016, 8, 287-293. [CrossRef]

Mutti, D.O.; Mitchell, G.L.; Moeschberger, M.L.; Jones, L.A.; Zadnik, K. Parental myopia, near work, school achievement, and
children’s refractive error. Investig. Ophthalmol. Vis. Sci. 2002, 43, 3633-3640.

Buehren, T.; Collins, M.].; Loughridge, J.; Carney, L.G.; Iskander, D.R. Corneal topography and accommodation. Cornea 2003, 22,
311-316. [CrossRef] [PubMed]

Yasuda, A.; Yamaguchi, T. Steepening of corneal curvature with contraction of the ciliary muscle. J. Cataract Refract. Surg. 2005,
31, 1177-1181. [CrossRef]

Dolgin, E. The myopia boom. Nature 2015, 519, 276. [CrossRef] [PubMed]

Teran, E.; Ramirez-Jaime, R.; Martinez-Gaytan, C.; Romo-Garcia, E.; Costela, EM. Refractive Error of Students (15-to 18-year-olds)
in Northwest Mexico. Optom. Vis. Sci. 2021, 98, 1127-1131. [CrossRef] [PubMed]

About Fujairah. Fujairah—The official portal of the UAE Government. 15 February 2022. Available online: https://u.ae/en/
about-the-uae/the-seven-emirates/fujairah (accessed on 30 March 2023).

About UAQ. UAQ—The official portal of the UAE Government. 15 February 2022. Available online: https:/ /u.ae/en/about-the-
uae/the-seven-emirates/umme-al-quwain (accessed on 30 March 2023).

Lin, L.L.; Shih, Y.F; Tsai, C.B.; Chen, CJ.; Lee, L.A.; Hung, PT.; Hou, P.K. Epidemiologic study of ocular refraction among
schoolchildren in Taiwan in 1995. Optom. Vis. Sci. Off. Publ. Am. Acad. Optom. 1999, 76, 275-281. [CrossRef]

Powell, C.; Wedner, S.; Hatt, S.R. Vision screening for correctable visual acuity deficits in school-age children and adolescents.
Cochrane Database Syst. Rev. 2004, 4, 1-18. [CrossRef]

Pan, C.W,; Ramamurthy, D.; Saw, S.M. Worldwide prevalence and risk factors for myopia. Ophthalmic Physiol. Opt. 2012, 32, 3-16.
[CrossRef]

Chong, Y.S,; Liang, Y.; Tan, D.; Gazzard, G.; Stone, R.A.; Saw, S.M. Association between breastfeeding and likelihood of myopia in
children. JAMA 2005, 293, 2999-3002.

Hashim, S.E.; Tan, H.K.; Wan-Hazabbah, W.H.; Ibrahim, M. Prevalence of refractive error in Malay primary school children in
suburban area of Kota Bharu, Kelantan, Malaysia. Ann. Acad. Med. Singap. 2008, 37, 940. [CrossRef]

Xiang, F.; He, M.; Morgan, I.G. The impact of parental myopia on myopia in Chinese children: Population-based evidence. Optom.
Vis. Sci. 2012, 89, 1487-1496. [CrossRef]

Robaei, D.; Rose, K.; Ojaimi, E.; Kifley, A.; Huynh, S.; Mitchell, P. Visual acuity and the causes of visual loss in a population-based
sample of 6-year-old Australian children. Ophthalmology 2005, 112, 1275-1282. [CrossRef] [PubMed]

Lim, H.T,; Yoon, ].S.; Hwang, S.S.; Lee, S.Y. Prevalence and associated sociodemographic factors of myopia in Korean children:
The 2005 third Korea National Health and Nutrition Examination Survey (KNHANES III). Jpn. |. Ophthalmol. 2012, 56, 76-81.
[CrossRef] [PubMed]

Cameron, K.A ; Song, J.; Manheim, L.M.; Dunlop, D.D. Gender disparities in health and healthcare use among older adults. J.
Women's Health 2010, 19, 1643-1650. [CrossRef] [PubMed]

Perelman, J.; Fernandes, A.; Mateus, C. Gender disparities in health and healthcare: Results from the Portuguese National Health
Interview Survey. Cad. De Saude Publica 2012, 28, 2339-2348. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/ijerph18073380
https://doi.org/10.2147/IJWH.S99943
https://doi.org/10.1097/00003226-200305000-00007
https://www.ncbi.nlm.nih.gov/pubmed/12792473
https://doi.org/10.1016/j.jcrs.2004.10.058
https://doi.org/10.1038/519276a
https://www.ncbi.nlm.nih.gov/pubmed/25788077
https://doi.org/10.1097/OPX.0000000000001779
https://www.ncbi.nlm.nih.gov/pubmed/34629438
https://u.ae/en/about-the-uae/the-seven-emirates/fujairah
https://u.ae/en/about-the-uae/the-seven-emirates/fujairah
https://u.ae/en/about-the-uae/the-seven-emirates/umm-al-quwain
https://u.ae/en/about-the-uae/the-seven-emirates/umm-al-quwain
https://doi.org/10.1097/00006324-199905000-00013
https://doi.org/10.1002/14651858.CD005023.pub2
https://doi.org/10.1111/j.1475-1313.2011.00884.x
https://doi.org/10.47102/annals-acadmedsg.V37N11p940
https://doi.org/10.1097/OPX.0b013e31826912e0
https://doi.org/10.1016/j.ophtha.2005.01.052
https://www.ncbi.nlm.nih.gov/pubmed/15921756
https://doi.org/10.1007/s10384-011-0090-7
https://www.ncbi.nlm.nih.gov/pubmed/21975827
https://doi.org/10.1089/jwh.2009.1701
https://www.ncbi.nlm.nih.gov/pubmed/20695815
https://doi.org/10.1590/S0102-311X2012001400012

	Introduction 
	Materials and Methods 
	Study Design and Ethical Approval 
	Population and Sampling 
	Measurement Tools 
	Study Variables 
	Data Analysis 

	Results 
	Findings from the Descriptive Analysis 
	Findings from the Bivariate Analysis 
	Demographic Factors 
	Socioeconomic Factors 
	Behavior and Lifestyle Factors 
	Health Care and Functional Capacity 

	Findings from the Multivariate Analysis 
	Assessing the Daily Functional Capacity—Flow Chart 

	Discussion 
	Prevalence and Determinants of Self-Reported Vision Correction Needs 
	Visiting an Eye Specialist in the Past Year 
	Daily Functional Capacity 
	Limitations 

	Conclusions 
	References

