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Abstract

Visual impairment during adolescence can affect educational outcomes and psychosocial
development, particularly in settings with limited access to comprehensive eye care. This study
aimed to assess the prevalence of refractive errors and the adequacy of spectacle correction among
secondary school students in Da Nang, Vietnam. A school-based cross-sectional survey was
conducted among 8th-grade students at Le Do Secondary School in the Son Tra District. Visual acuity,
refractive status, and spectacle use were evaluated using standard clinical procedures. Verbal consent
was obtained from students, with teachers acting as guardians, and retrospective ethical approval
was granted (IRB No. P01-202410-01-039). Of 350 eligible students, 315 were included in the analysis.
Based on the better-seeing eye, 15.9% of students had myopia, and refractive errors were identified
in 40.3% when either eye was considered. At the time of assessment, 24.8% wore spectacles; however,
41.6% required refractive correction, including 29.8% with uncorrected refractive error and 11.8%
whose spectacles did not adequately correct their vision. These findings indicate gaps in both access
to refractive services and the quality of provided corrections. Although limited to a single school, the
results highlight the need for routine school-based vision screening and affordable, accurate spectacle
provision. Larger, population-based studies are warranted to clarify the broader burden of refractive
error among Vietnamese adolescents.

Keywords: refractive errors; visual acuity; adolescent vision; uncorrected refractive error; Vietnam

1. Introduction

Refractive errors—including myopia, hyperopia, and astigmatism—are among the most
common causes of visual impairment worldwide and frequently emerge during childhood and
adolescence. Adequate vision is essential for learning, social interaction, and general well-being, and
uncorrected refractive errors have been linked to reduced academic performance [1], limited
participation in daily and extracurricular activities [2], and lower self-esteem among adolescents [3].
Globally, the burden of uncorrected refractive errors remains substantial, despite the fact that most
conditions can be effectively corrected with simple, low-cost interventions such as spectacles [4].

The prevalence of refractive errors varies across regions and is influenced by genetic,
environmental, and behavioral factors. East Asia, in particular, has experienced a rapid rise in
myopia, with prevalence exceeding 70% among adolescents in countries such as China, Japan, and
South Korea [5]. This trend has raised concerns about long-term visual health and the growing
socioeconomic impact of uncorrected refractive error. In many low- and middle-income countries,
including Vietnam, access to comprehensive vision screening and accurate spectacle correction
remains limited, leading to unmet needs that may hinder educational and developmental outcomes

[6]-
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Given these challenges, this study aimed to examine the visual status of secondary school
adolescents in Vietnam by assessing the prevalence of refractive errors, identifying inadequate
spectacle correction, and quantifying the unmet need for appropriate vision correction.

2. Materials and Methods

2.1. Study Design, Setting, and Sample

This cross-sectional, school-based study was conducted at Le Do Secondary School in Son Tra
District, Da Nang City. The school was selected for its large 8th-grade population and strong
community collaboration, which facilitated efficient data collection. The study focused on 8th-grade
students (aged 12-13 years), a critical period for the development of myopia.

Among 450 eligible students, 350 (78%) participated. After excluding 32 students with
incomplete data and 3 outside the target age range, 315 students were included in the final analysis.
The population of 12-13-year-olds in Son Tra was estimated at 4,500 in 2023, making the sample
approximately 7% of this age group. Applying finite population correction, the margin of error was
+5.3%, providing reasonable precision for assessing this adolescent population.

The survey, supported by LabSD, Inc. and World Vision Korea, collected demographic
information, visual acuity, refractive status, spectacle use, and instances of inadequate correction. The
district’s socioeconomic context—with nearly 20% of households living on less than USD 2 per day —
provides important background for interpreting barriers to eye-care access.

2.2. Study Procedures

Data were collected over two days (10-11 October 2023) using a standardized five-step protocol
implemented by LabSD, Inc., HYSK, PH, and World Vision Korea/Vietnam. Measurements were
performed by one ophthalmologist and two licensed optometrists. Verbal informed consent was
obtained from students, with teachers acting as guardians. Ethical approval was granted
retrospectively by the Institutional Review Board (IRB No. P01-202410-01-039).

The five-step protocol (Figure 1) included:

Step 1. Visual Acuity Assessment: VA was measured using a Landolt C chart (decimal notation,
0/10-10/10). Students wearing spectacles were tested with their habitual correction.

Step 2. Objective Refraction: Autorefractometer (Tomey TR 4000) was used to measure refractive
error. Cycloplegia was not applied, and astigmatism was not evaluated.

Step 3. Trial Lens Selection: Lenses were selected based on VA and objective refraction.

Step 4. Subjective Refraction: Optimal corrective prescription was confirmed using the Landolt
C chart.

Step 5. Data Collation and Spectacle Provision: Demographic and clinical data, current spectacle
use, and related issues were recorded. Spectacles were provided to students needing correction to
address visual impairment and evaluate barriers to use.

Registration Health Teacher Optometrist Optometrist Ophthalmologist LabSD Staff
) ARK (Objective
vl St.aff VA Test using ,ef,(actfon on Frame and lens Subjective refraction with Identity verification /
Instruc?mn Landolt C chart autorefractometer) selection (3min) trial lenses using Landolt Data collection /
(0.5 min) (1~2min) (1.5min) ] C chart (1.5 min) Gift Pick-up

Eye-Glasses were
made afterward and
delivered to school

on October 13th

Figure 1. Steps for Refraction Error Measurement and Data Collection.
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2.3. Statistical Analysis

Data were analyzed using Stata 17.0 (StataCorp LLC, College Station, TX, USA). Frequencies and
proportions summarized student characteristics. Prevalence estimates were calculated for visual
impairment, refractive errors, and gaps between spectacle need and use.

Visual impairment categories were based on WHO criteria (2019) [5] using the better-seeing eye:

e NoVIL:VA>050

e Mild VI: 0.33< VA <0.50

e  Moderate VI: 0.10< VA <0.33
. Severe VI/Blindness: VA <0.10

Refractive error analysis used spherical equivalent values [6]:

e  Emmetropia: +0.25 D to -0.25 D
e  Myopia:<-0.50 D
e  Hyperopia: 2+0.50 D

These cutoffs align with standard definitions to facilitate comparison with previous studies.

3. Results
3.1. Characteristics of the Study Population

The study sample included 315 students, predominantly 13 years old (78.7%, 95% CI: 73.8-
83.0%), compared with 21.3% (95% CI: 17.0-26.2%) for 12-year-olds (p = 0.023). Gender distribution
was nearly equal, with males representing 49.5% (95% CI: 44.0-55.0%) and females 50.5% (95% ClI:
45.0-56.0%) (p = 0.910) (Table 1).

Visual acuity assessment of the better-seeing eye revealed that 84.1% of students had no
impairment, 3.2% had mild impairment, and 12.7% had moderate impairment (p < 0.001). Refractive
error evaluation showed that emmetropia was most prevalent (59.7%, 95% CI: 54.1-65.1%), followed
by myopia (30.5%, 95% CI: 25.5-36.0%) and anisometropia (9.8%, 95% CI: 6.9-13.8%; p < 0.001). Only
24.8% (95% CI: 20.2-30.1%) of students reported wearing spectacles, while 75.2% did not (p < 0.001).
Confidence intervals were calculated using the Wilson score method, and categorical comparisons
were performed with chi-square tests (a = 0.05).

Table 1. Students’ characteristics (n=315).

Number g 5%
Variables Hmbe ®" Confidence P-value
Students (%)
Intervals
Age (Calculated in completed years as of October 11, 2023)
12-year-old 7 (21. 17.0-26.2
year-o 67 (21.3) 0-26 0.023
13-year-old 248 (78.7) 73.8-83.0
Sex
Male 156 (49.5) 44.0-55.0 0.910
Female 159 (50.5) 45.0 -56.0 '
Visual Acuity (in the better eye)
No VI 265 (84.1) 80.0 —88.0
Mild VI 10 (3.2) 1.6- 59 <0.001
Moderate VI 40 (12.7) 9.3-16.8
Refraction Error (Right or Left)*
Emmetropia 188 (59.7) 54.1 -65.1
Myopia 96 (30.5) 25.5-36.0 <0.001
Anisometropia (Myopia — Emmetropia, Emmetropia 31 (9.8) 6.9-13.8

— Myopia, Myopia — Hyperopia)
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Wearing Spectacles

Yes 78 (24.8) 20.2 -30.1
No 237 (75.2) 79.9-79.8

* For refractive error, only the spherical component (SPH) of the right eye was considered, given its primary

<0.001

relevance to myopia and hyperopia.

3.2. Visual Functioning
3.2.1. Visual Acuity

Assessment in either eye indicated that 67.9% of students had no visual impairment, while mild
and moderate impairment were observed in 6.0% and 18.7%, respectively. Bilateral moderate visual
impairment was present in 12.4%, and 0.6% had mild impairment in both eyes. Only one student
(0.3%) presented with severe impairment in one eye, resulting in approximately 25% of students
experiencing some degree of visual limitation in at least one eye (Table 2).

Table 2. Cross-tabulation of Visual Acuity Categories between right and left eye (n = 315).

Left eye (%)
Mild VI (20.33 Moderate VI (=
>
and <0.5) 01and<033) o VIE05)  Total
Mild VI (20.33 and <0.5) 2 (06) 6 (1.9) 11 (35 19 (6.0)
Moderate VI
g (01 and <03) 2 (06) 39 (12.4) 18 (57) 59 (187)
ey/re ‘(Sfov‘i;e VI or Blindness ) 1 0.3) 0 00) 1 (03)
(%) .
No VI (20.5) 11 (35) 1 (35) 214 (67.9) 236 (74.9)
Total 15 (4.8) 57 (18.1) 243 (77.1) 315 (100.0)

3.2.2. Refractive Errors

Emmetropia in both eyes was observed in 59.7% of students, while myopia in at least one eye
was present in 37.5%, including 30.5% with bilateral myopia. Hyperopia was uncommon, affecting
only 1.3% of students. Overall, 37.5% of students exhibited refractive errors in at least one eye, with
myopia being the most frequent type (Table 3).

Table 3. Cross-tabulation of refractive status by right and left eye (n = 315).

Left eye (%)
Myopia Hyperopia Emmetropia Total
yop yperop (in normal range)
Myopia 96 (305) 4 13) 18 (5.7) 118 (37.5)
Right Emmetropia (in 9
?3/76): normal range) 29) 0 0.0) 188 (59.7) 197  (62.5)
Total 105 (33.3) 4 (1.3) 206 (65.4) 315 (100.0)

3.2.3. Spectacle Use and Need

At the time of assessment, 78 students (24.8%) were wearing spectacles, while 131 students
(41.6%) were identified as needing spectacles—either due to uncorrected visual impairment or
inadequate correction with existing spectacles. Only 37 students (11.8%) belonged to both groups,
indicating that they wore spectacles but still required improved correction. Among current spectacle

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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users, 41 students (13.0%) had adequate correction and did not require new spectacles, whereas 94
students (29.8%) were not wearing spectacles despite needing correction (Table 4).

Table 4. Need for spectacles and current spectacle use (n=315).

Number of students (%)

78 (24.8)

Using spectacles (A)
Children who are currently wearing spectacles.

Needs for (new) spectacles (B)
Children who need new spectacles (due to inadequate vision 131 (41.6)
correction or change in refractive error).

Using spectacles but need new spectacles (A N B)

Children who are currently wearing spectacles but require
new spectacles because their current ones do not adequately
correct their vision.

37 (11.8)

Using proper spectacles (A — B)

Children who are currently wearing spectacles and whose
current spectacles adequately correct their vision, so they do
not need new spectacles.

Unmet need for spectacles (B — A)

Children who need spectacles but are not currently wearing 94 (29.8)
them.

41 (13.0)

Among students with visual impairment, blindness, or refractive error, 131 were classified as
needing spectacles, including 50 with visual impairment or blindness and 127 with refractive error,
with some overlap. All 37 students wearing spectacles in this subgroup were also included among
those needing improved correction. These findings highlight substantial unmet needs for both initial
and optimal spectacle correction (Table 5).

Table 5. Distribution of Spectacle Use and Need among Students with Visual Acuity (VA) and Refractive Error
(RE) Issues (n=131).

VI or Blindness Refractive Error Total
(VI or Blindness or
RE)
Using spectacles (C) 19 33 37
In need of (new) spectacles (D) 50 127 131
Using spectacles but need new spectacles 19 33 37
(CnD)
Total (CuD) 50 127 131

4. Discussion
4.1. Prevalence and Comparison of Refractive Errors

This study revealed a myopia prevalence of 30.5% among secondary school students, with 37.5%
affected in the right eye and 33.3% in the left eye. Hyperopia was uncommon (1.3%), and 59.7% of
students were emmetropic. Compared with East Asian countries such as China, where adolescent
myopia prevalence can exceed 90% [7], our rates are considerably lower. These differences likely
reflect variations in genetic predisposition, educational intensity, outdoor activity, and urbanization.
The results are more comparable to data from Mexico [8], suggesting that lifestyle and environmental
factors contribute substantially to regional variation. However, comparisons should be interpreted
cautiously due to differences in age groups, sampling methods, study settings, and measurement
techniques, including cycloplegic versus non-cycloplegic refraction.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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4.2. Visual Acuity and Spectacle Needs

Our findings indicate a greater need for spectacles than would be suggested by visual acuity
alone. Over 40% of existing prescriptions did not provide adequate correction, highlighting gaps in
refraction accuracy and prescription quality. Adolescents often continue to use outdated
prescriptions, sometimes for over two years, leading to compromised visual function and comfort.
These findings emphasize the importance of comprehensive eye examinations that assess both visual
acuity and refractive status, rather than relying solely on visual acuity screening.

4.3. Structural and Systemic Challenges

Vietnam lacks a legally regulated optometrist licensing system, and optometry is not formally
integrated into the healthcare system [9]. This gap results in unqualified individuals performing
refractions and dispensing spectacles, particularly in rural and low-resource areas [10]. Although
training programs have begun producing optometrists [11], broader systemic support and quality
assurance for refractive services remain insufficient, limiting accurate diagnosis and management.

4.4. Public Health Implications

Early detection and correction of refractive errors during adolescence are crucial to prevent long-
term complications, such as amblyopia and strabismus, which can affect vision and overall well-
being [12]. School-based vision programs, standardized refractive assessments, and public awareness
campaigns could substantially improve detection and management [13-16]. International
experiences, such as Singapore’s nationwide school-based screening program, demonstrate the
effectiveness of systematic approaches in timely spectacle provision and myopia control [17,18].
Adopting similar standardized protocols in Vietnam could enhance equity and coverage.

4.5. Study Limitations

Several limitations should be noted. Verbal consent and retrospective IRB approval limit
adherence to conventional ethical standards. Technical limitations include the absence of cycloplegia
and assessment of astigmatism, which may have underestimated hyperopia and limited refractive
error characterization. The single-school, single-grade design restricts generalizability, and the lack
of multivariate analysis limits exploration of associated factors. Despite these constraints, the study
provides a descriptive overview of refractive error prevalence and spectacle needs, serving as a
foundation for future research.

5. Conclusions

This study identified a substantial unmet need for refractive correction among secondary school
adolescents in an urban district of Da Nang, Vietnam. Many students either did not wear spectacles
or used inadequate prescriptions, reflecting gaps in refraction accuracy and access to eye care. These
findings provide baseline data for adolescent eye health in this setting and underscore the importance
of comprehensive eye examinations that assess both visual acuity and refractive status. Larger,
representative studies are warranted to better understand prevalence, determinants, and unmet
needs for spectacle correction in Vietnam
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